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EIRGW T, FIRITILLL T AR SRR

1. BT : 7B B INED . A AT G E e S i (s BRI T T, TEEECA R G
FAe B EE T EAR AIAESL g DA RETH SRR N SRR RilA b 2 AR R B A B o A
R EEA R G S B R E R RS AR EEE I SRR IR A
S H IERRH IR P44 7 3 DA B 23 1RV A2 48 PO A e /0 T S5 75 T, SR8 5~8 TE K7
PRI AR IR ST

2. N : BFXFE AR O B AL, AR R E RPN R, HiHE
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PR BRKE RGN, BRI R E Z BRI R0 b KR 23 8] ¥ K
B T T S L BSOS &, AL AT T XA SRR AL SOk Pl 2
]9 A IRREE T REIREEE 1 = X R L SRR 7 Z E A e 7T, WA=
EREE N SN SR EE S ES Rt S HIN P

3. BMEEBITH: HR ARG NER A B S R A, £ 1~2 DT
£, FBRCEA E R 7 AR B .

4. YPMIRA XEAEME ESRER 3S W, Hr 5iREER. AR

WA TTN: FHIE PATHIBR: 2005 5:~2006 £E

TiH Bl BHEH 973 BiH (2003CB415105-02)

S = F 2R, ATERE I T B R SIHERTII n R &S
SR, Wk T —RIFET “3S” HORMAESHEIA N PN MZRE TR S8
BEEME AN @# T XAES AR E T 225 BB, N7 T XA A IR E s e A
B RATRIACHR R G GRSL 1077 BRI RO DX I AR A A 858 5 0 () M I AN PP D73 o 1
TH XAESHEE R LA . BT VLR A 5 j s 10 A S IR R0 72
FEADRTE SR A LSBT AR KA KRB, AAFW . ORI/ w557
HPEETE, F& TALTEE TP H e s, TTENER. YIBRKT —8& “=/
BN AR SAESSRMAEEGEERAR” (VL.O), %l T —i (B ESHEEE
) CGE—IO. — W AZHAESHEBRTFHEE) CGE—O.

5. HIERARGRFHITEILEM

PRSI PN, BFkald s HUATIIRR: 2003 4 01 A~KA

PR 5 R SRR 7T TR

“HBER R GRAEER I EMT (BUR AL+ 2003 FIEAMEN (B8R = T
FE) WEH A Esh. A% U, BIRST KRR, “HERRSGRASIRILER T 1
I B bR i IR S 2 “PBi R B REMAMICR” AT B B RIERE S Bl
REARTT R, WD R I8 UL R e O A e I B IR & el B LR T 6, #
FRNS MO SR A Tl . DUSRO RL, TE RS — . difafE . A
SR E SR, AESRILAE b, T 1A AP @ SR AR I D AE e, AR R R g AR SRR HE RV
AR S5 AL, PRUESF SRR E R L AR S5

WEH S 4 K, 5 40 REPALEN T REFFIPMER R RIEILZME AR bR, £
FEH bR B E DL, W IRA ST Tt — ik, oo gsms, R SORYT
— LGOS R R UME AL S NI H o — A DU ER R SR 2 s = T H 9 IR FE R HEER R
GURMFRIR L Z YIS TR T . TERARICIR Y, SR I A& AT R P G 3, S
THEARVESHEORS—, #iR 78 RS
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%2006 FJE, FELAT LA TEAS T kR .

(D BARGIEE Y. ARAREHR Py 2, BB, TR i ass) 7TB, At
LR 90%, Al E B T EMESE 4TB. kN EE K ER RS 5 ANEE (DL
MWRERGEIEHT); s THEL, TR, AR RS W R3C BNEL RKERB,
NASHEGFELA ¥R, DA RELZ T8 AXHERN SR X, A
e 5 E R E R T IR S RS . HHOCR . AHICREZ AR A MK
PR NOAA. W= RAPAE, ho#R M MODIS 29 &0 ¥R 1 TM/ETM — 241 58 % (1) 5t
HORIEHE . WP T 7 A EREEEE, TS FEE R R AR A AR AR R T
Befifie USCHREEELT 4000 2 AN BRACE TE IR M5 B . AL T 538 ] B L2 R0t kb W A 4
B o

(2. IRERIVEEE R . TR AR JL 2 TREAREAESE, TR — RAMARHERIE
BFEER D R R R TR BIE R E R E R EATR . oA ERATA . AR

R FBHRAT R A ER RGURE BRI WS AT AR T RS 21 MG . ZHER R
TRARERN, FFAEIL R th AT

(3. RATEHK. HSGMIRRARFHIELEZMNE T, BREES—. 4l
2, LU O %O ﬁ*uﬁifﬁﬁﬁﬁﬁ%A%ﬂ%W§oxﬂ%$é LA 7 {58 )%
WIS ThRe BRI As . B aif . LB, FEE) R KNG B CBdE
KAT. ZEEH, RalE. WESIE. HAITASIE. P& NEIRIRS DhReE 2Tk,
BFERRE . PIEERR SR IIRE: M. HEeMBIE AR hae; BIEREUE. S WEHE 7R L
AL B TS . BT GisiThase, 14 7X24 INIIRSS, SEgERAE 90% L E. T &

B85 Rh 22 R e TR TP 9t e e A B

(4. B EFEESHIEMS . BMAP TR, £0H L OGE R BN R R, i
IR S RS, fRHER P IRS R A 5 A B ML RS M, HESHIL RS 1 EE
Gt BREDMEMRS, RABIEILZIRS KT BIEELRS S BRRSAHE G
BT Buds SR se I o3 = . #ub 3] 2006 4F 12 HJE, %M (www.geodata.cn) JEMH 7 A%
Clik 18254 />, Wubvjlajik 747, 627 NiIK, $RHEEZEHE N EE 6000.22GB, B4 k5%
i 2270.88GB, Jojm v 1100 2 NARMEE € k5%, ARR SERIGAOT 7T U A T
Bl SRR Rk . MR TR E K E ORI TE A AR e IR %, A
BIRR ST BACIC MG 7 863 WH . 8 AN 973 WiH . 6 MRHEIOLIIH « 47 N4 H LA
F oA 77 A7 SEZETUH ,  WAEAT 08 B BRI 5 AT B I
H 52RO SR T 3R XL R R E R R . R k. ER&EFH
ER . S5 E . AATFRED AN OSRE 7 AR SRR .
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6. HEA D AGREE L SRR I A AR AR RS (2001CB5103)

WA DTN E R, PATIAR: 2001 4 07 H~2006 4 12 H

Ve AT [ o IR 7T TR

M ER IR AN AL S B R 75 AR SRR TR DR OCIRR (18U, F BEIA B B0 [R5 H A
B R AR KT B ) 5 B 0 RS s ST IR R IS W B s R TR AR B s i e A A%
VR AT FE P 23 DT o0 R (R BB AR s AR B N DA it ) LR AR R R PR SR A B, 3R
SO PR P BRI TR o R A R B I P 28 B b R T30 R RAIEAR T 6

SERERER X BD S FER SO e . BREERAE s 58 XU TR AN R R A Y A ) o B A T
H (I H 585 ACHEBERED T 2006 4F 12 H B RS KA, NS,

7. “BARFEHHBEREEMEEE” - BRI R FHIER RS OB R

WA TN HERT s PATHIR: 2006 4 10 H~2008 4 10 A

gL ER CHTFES LR WamA

HLF IS TREM « HAR BRIRR M 3 25 A R Rk A5 B B 2T NS, RIFEHERI#E
BE R EEWA GRS, SR 3141 Jiot. MEREANDMKMERSFHRELRE, A
M7 JE H s S, TR ARASIRER A H 25 52 1) B 5 % & REBUR IR TR 2 A AR E AL AH
SEGHE ) R AVE B BRI R A JS T 2 T SR PR R R R R AR [ S
L. ATHERE S SR BT RIS N S B, HET AR LB ISR BRI B AR AR A
KA SIS 0] Y BRI 8 P AL S e, BRATIN AR, X F R E R %
A ERKPREEE, PR ATE L BRI SRR a0t SR RA o N R L

AR H A THEE BB, HATCWIE e B K o7 Bs TR S H “ 35
V555 1 3 A3 [R) BRI S B 7 SRR R B A e oy R D B R IR RS, N P
TAEFT FURSE LA . 2007 W E BN AEAME, TR SRR A o0 T8 &AL
o O S 51 H # .

8. AR MYREEEERAET (0SEFN216600450)

WA DTN KT BATIAR: 2006 4 09 H~2007 4 09 H

TR [ 5 E KT TR

TUH ELILK, Tk 3 E SRS S AR A 1 B SR AN R ] H AR 7 SRR I LAk
T, S5E AR SO RS B, B TR RIEE = A S DR SR (0 S TE R R, 7Rk
et FAANFA AT T HSRE SR = SR R G BRI B . RIS
WA LA TR G LS, G RMENZOER, %46 KM GPS £k PEE M &
4. GSM 2Bk anE AR GIS HIE B RGEATHEN MA@ 5 S5 BB A, F2h
RIS BAIRSS . B R P SIS RER KB R A T, SR — B
HARFE RIS BAR TS, NI H AR = A B %S KE 538 40 me 11, A= AR
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ARREHEE IR, R, A, MG M AHES R E A SRS PR A
TR e, BAMESN BN AT S AT ML AR B A HERE AT [ R 2 T 14 e Ae € I RR LR Jie
PR s B AR G DA TE e B, 4 2007 SERI2 4T AT H 30

9. WDC-BARFESHRZREIES P O7EHEEME (2005DKA32300-01)

WA TN BIE; BATIHR: 2006 4 01 H~2006 4 12 H

IR [ 5K E KRR AT TR

WA e T g s i T S g ik, SRpt s on s, SR T G — AU B R G
B Hig4T. BrigaE T AR, SEEFE ). ARHEEL 5. MODIS =4 6
AN TH B BE 4R

10. BPEFFRFEFRRIZHIEE (2005SDKA32300-10)

WA TN B/ BATHIR: 2006 4 01 H~2006 4 12 A

BT [ 5K R R AT R

SERL T A E TKM M R 30 PE AT 45 [ 1. 100 5 Bh BE U850 A oo T4, 4
Ikm WM& AT . GDP ATV =M CRMARED . K BIRSEHEE B T A=, et
THERA .

11. FEALBERGERESTER (2007CB407207)
WA T N S0 KRBT PATIIR: 2007 4F 01 H~2011 4 12 H
TH B RBHEEE 973 TiH
AT S A0 S R R TR L

2.2 EZEEBORFIFABEER] (863 &I

1. ETRRG—ME R RERGIEEZEMTRS (2003AA637030-2)

WA TN TRER; PATHAR: 2003 4= 06 H~2006 4= 10 H

TH B BHEES 863 Wi H

T H CAR 2 o, G — A, RS 2R 2R ) S R A, 5
BN R BN LR 8, AN 253 B B RHE S B AR B R . PR I B IE AL . X R
s BTG LRI 2 i A B G R 2 BT 86 T T P8 2006 4F B2 £ ST SVL I S A, A5
BB RGN 523, FIN SR 7 RGNS TN . 5ikER TR 1
SHRVERL, N TSR TR . RGUIRINAE T A X R K B 1) R B f v
WEERAT IR RREE, DL OCXFR” AR, SERGH SIS B M ERE S AT

WHSTEREE | AR, WX 8k, HA SCI2 &, HAFRRAL 1 1.
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2. DMC+4 /M DEEHE= MR M TRAEFRSMNARSEER (2006AA133013)

WA DTN : Wlbetly;  HATHAFR: 2005 4F 07 H~2006 4 10 H

TiH %8 BH S 863 TiH

FEA T PR AR U IR TR HR S S FL 7 I H A i kAl E, KR 5% DMC+4
ANTEMFRES, JFRAR /N TR SN TR, BN R EIERH 5 R 0 A H A
X, FRAEPOE R AT RHA NI HEAT R R T 16 2 bR AL . RS R TH )
N TR 1) B BRI AR B T IR LR & N R RS, TR ARG RIS
AT MIZRE IS5 1 S AL SRR A R e

WHIE CARR 2/ TR HAR = R =i iRk 3h ISR G b N EE LY E R
PEHL, FIREIREE G N AR B T T R I, T R B I 2 Zbm P i AL S 2, AR
{23k I FH A e e BH Al TR S5 W A B AR B AR SR B RO, SE R B8/ T AL BRAN S () B
FRURGH K, RARES G/ TR LA R 7G04 1 R 35w RSk 1) 1o

3. ETZEEHFTERBIFERN S fib iR

WA TTN: Mbet; PATHAR : 2006 7 10 H~2008 £ 12 H

TH % 8. BH S 863 T H

FERFRACH S HT I FEAY b, 51N A RARAR EAR, ST Rl 22 B IR RO
D= ANl 1IN 7 2 S T R 18 =St PR/ R 2 N R ST RS - R e S T T N 1P O B R AW
FRAESR IS il i 2 73 28 5 MRl BT AL B D73, TR ZRMIECR N B3/ A3 E
SARBURAF R AL . FEIT R DL B A R g R R AE SR B B SE B R 5 AR

PRI, FRATIHE tH R FH T 1o R S AR, 8 i) s 22 U5 T S AGO T RRAE . A TRVRRAE
FNI AHRFAEA LGS Gk, 8 3r IS 20 21 22 JoRr Ak 25 18] 73 31 2500 A H B (1038 1) Ab 22 53 17
T3k, ZEORB R B AT R BB AN I AME .

4. BETEFREBEENZREEEERESHUMAMRA (2005AA133010)

WA TT N FHEA, PATIIIR: 2005 4F 06 H~2006 4 08 H

TUH BEEh: BHLE 863 T H

WHAHAR S A ZS: S H A T = G BTG R G0 5 = KB P B R 4
W FE I AR B i 22 A R 2 RV e 51 65 11 2 RV B30 51 3 19 [l 7= DX 3 2 IR s 27
EH GIS R4t LAMLRA NAGTHE B L 7R 48 R IR ER A6 X R BB i, 4 il e sr gk
PG A SR 1 1 R 4R R X A (A R A EE R AL R N E B AR
EHNHRERG . RGNS MR A TR g s AR B, R,
A RIB G SARFAR, B m R R KR T REREE RSG5 L AB AN ORIHEER
PR G045 T [ o R A B B 1 S B R T R gt . HUA -

o WFFLRITH BT M4 1 2e A tE . B P2 R BER FE R R GIS RS =% [ s 45

pesen
=
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FEHARGHEL;

o SLHHAMMER MRS (7S BT AL R G A & A 5 R F R 50
I ARG, SKILDIRE EL AR

o VIR ERE G NI X BRI vh, @ — BRI REREEE . REHEM
Z VAR R B L 2R A8 25 A T X e P B AR 4

o  DLliARE NG5 BB, LN 23 5 B 45 A BN s Y

o JRRURIE TR B . WA TN A G THE B RN BER A A HE
B, ML Giit o, [EEEE. BRI RIBEREEA,

o N BT MBS A WEB IRSTES. B/S A C/S SRz /7 vm 4L il 448
NG B3 A R S 7R T R 4

5. MR MM RGH K (2006AA127215)

WA DTN ERhE; PATHAR: 2006 4E 11 H~2008 4 07 A

TUH BEEh: BHLE 863 T H

En ST 1Y = S ARE B o IP 1B R e S e 7 e I 4 QN 2 S e N e e AL AR 2
& T AR T 0 B RAETT 4G, BIREARIESE . SR SR Z i TH A2 A ]
e A (AR I 0 B R (B S SERR R o U IR T 5 AT E AR R B R R I
i, Uk RAE S BRI T, WS E E 70 AR MSS X AN =, RS EEIAF] 90%;
IEAERAS S TR BT RAEDG, A EEEM I AL T8 (HTERTD,
ORI AT ATIE FACTETC . FRERVHCR T i i b A A 4 & TR iR A,
HAE ] T B S AT AR .

BEENAMIRZ N T, KEHEA LIS RS TR g2 e gt ik, =
() AF DG B 7 () 5 M A & B S E R, S EUR T 20 I 22 BORS B R B, TR 42k 5 e 3]
FHRE P 003 Sl SRR e o 2 TRV R 52 3 2 R S X IR 3R (R, Gl 23 2298 % B & %
(e 2 R B RFEA BT FR B i S (AR e it . B HIRERS R BRI S B R . E 23 ]
HIFE R Z S I g . WDk, BARZE) S IXLUn] AR & R A S v
FEARREIRUF AL BRI, FRATT 75 27 S B b 4 & Hh 22 RV TELRE 70 3R H A @ PR A B 5 7

ARV RRAE J R 1D R LR 2% Bt 60 37 56 4 SCRE T OB 0 BRI L 5K [ SR ) 2 ik 4 — 2 AT
BRI (b5 : 40471110 [BERE BIFRE, BEXd IR 771k B B il 0 R 2 (R e (1 2
ZebE, DgEsrmteRe. 5 TR A AR & TR v R B bR, DT BARSRA N
RLFZRTE,  AULER T OB R AR 7 TH IS Tk -

SERRIRE TG 5 RGBT
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6. WM ZERINEHMNE R A EHITREBA (2006011222009)

WM TT N RV PATHIBR: 2006 4 12 H~2008 4 12 H

TiH %8 BH S 863 TiH

ARTLH g B8 I R A G OB R R T, (I T B A e I 22 U 2 U EAL B L
& BIERSI BRI RAL, AEAT RS T LA AT RN R S HATE BTG,
IRt AT g i A IR A HE . LBS W4 LT 1l IS5 AH DG B R AT Ak . R Re eIl i, JF
BE— DA RR N 7 D4R BB A DB S, B BB

T FE A 25 F 4 -

(D3R T 2 B2 P G R F Bk R REALARHE 5 4Edr R R

(3R T S5 % 155 S 1) SI Bk A AR

IR TT HAT AR IR B L RS B

T B A5

5 B AT AN L7 AR 3 T B~ g M oG R 2] G Bk, B Refuab By
B, FRSILE AT AR I 1 2 B AR R W S RAC R 5B, SEILBhAS 2 IR ER N
GEMSER A AS 2 AUEE K R, K EHITR 2NN S By R 2 A&
B CREERIESRSE T A2 A SRS 2 EE TS, B, KIEER H AT
B AT R F SR, R E R RN Z AR, B SEIERE RS
BEE, XFEZHP RIS T A ZHEABATIHBAERDE . IR ARTTHT A
RHATEET G, ZFHIMARLS. MRBH AL, NAampEs k2. shagm
HIE N R4

7. BREEMEEAERARSEERS (2004AA132020)

WA TT N BRoRE PATIHIR : 2004 4 10 H~2006 4 4 H

H B BHEES 863 Wi H

AT FFH R 7 () B A 5 B AR T i e A ) I 2% RS B
U, FN T ERENSE BN SR, Kl — ARG A FERRE % 4% (B1-B2
Z) EHENAEREHAL . LARYTAE Unix/Linux KBRS 28 Fi5fT, BA TB 2055 A Bl
WEFRRE D), SCREMIZS ISR T 25 AV 16 0 A 0T H D, AT AE ZEBAFR 4 1 344 I oo S R R % 72 1]
SREMILESEAME, e E RSP ARG BN, LA TH R E [F I E
BrRoEHEAK, BABAE SN E ™ 5 Re
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2.3 ExXEABZESHATHE

1. FE 1: 100 FFRWERHEHERT (40401048)

iHfA ST R4 AT IIRR: 2006 4 01 H~2007 4 12

wEhAL: X ARREE E RS

FEEFEEMR: (1D PEE TS RAE R, (2) ETEBEEZA DEM & 2 IR0 1%
FHISUE BB (3) BRI X B SR e . (4) BRI X B AR A S 1 3 78 ol 25090 e
BT E 1 100 JHEEERL K 12 10 J5-EHOR 2, SafifiiEm e, cHee b T
FLIX 6 WRAE M, Fx ) P A5 i AR A R AT B, AT T I X B A A
R FHEREE . EULEEA b, RIS SRAE . DA S R AR o AR R, X A
FIFEAT 7AW E TR, AR 58 Bt 701X sl A 2 [T B e Bk il

2. FETHA R 2 RO 2 B 5T

WHATTN: Trasdi: PATHIBR: 2006 4 01 H~2008 4 12 H

wEhEAL: R BRI A EFELESTH

R SRR 773, RO S FE SN TR E N R R, RN SRR S H
BRI FE IO DI IN o 32 LA 78 N B dG . i 2 S DL R e S B2
PRS2 Bk =M EAR R JRER R ST I8 R B 25 SRR 172 201k X
BOAVERT . R R R I R A A I A OC R IR ORI (R T A e S HUE
KRB G5k, B v n i AR S R .

WA H AR R B e o e Sk I SRR R, 45 H i 2 SC
AN AR K58 S T RIBAR AL S 50k, AT SRELE Fixd G (AR E0d )
Hm 7 (e B SO ) 2 I HIOR R . FRR I E S S AGE H B S
PRI RE RN, BIASER TR AR, SREUASER 7 25 e B s s X S it
Wy S AR IR R o BT DABT IR I A AR TR S 25 S0 P R FR 0 R 2R N 2 BRI )
L ARHERE AL, R S PR AT B AR A SR E

A FE 5 B 73 C B 1) R AR BB R e, FESERGER 23 S8 TAE, K3 SCI 3L 2
B, B0 2.

3. BEHEBWESITTERR (40601078)

TEMTTN: #8E; PATHIR: 2006 45 01 H~2010 4 12 A

GEENEAL: E K AR RS

AR (RIZEHAUEE, Flun, HIERHRE., RSP ameE) 8BS 3R8
BB NE, A 2R h| EAR R A E R R 2 EERE R
MEEZ HOAFEENME, HAhaiEsE £ 8 0 Sae, WRext KT A 2uh ot K AR e s
SRS EME BRI TTERRE . A T RS B E AR R RS 5,
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WK T AR (P2 BT R E) AR (A) R Sk 1% G 42 ()45 B G it T i o ind ik
ITHREFIRT . D9, AT H SN ERAE B AL S 1AM 2 W [ S SRR AR Fg g A
REEREN T, QU AR 2 (8 35 S P R Gt k. ERL 5T, 2353 DA 0 [X 3t Bk
A Bt AN 2R ARG B LA 9 R KR D B BT e s T A SR B e £ R A TE AR
FER= AL R BRI, 0 A 56 2 1B A5 S P R St D7 ik i A R

4. FETEBBAE L HFI AR R R (40471097)

DH AT & BATIARR: 2005 45 01 F1~2007 4 12 H

FEHEAL: E R ARRIF ST

AR T H 7 R B AR B A BhAS TR 7T s il i = [ R SR A f 5 A T
Fis FHTEAE R AL A R R FR A7 bR St - R AR A f e B2 45 S B
TIF FC AN 3R S B o7 P B 2 REALE 3 BT 55 L 77 THT P 2%

L PR IIHAT, BT 7T P A Wit GeoPro il i o R 2 oKs ik i i SR &5 &1

Lt R R O it B T, BT DU SO AT G S PRI . AR
FRRBAL. LIEERAN R AN RO, AR T GeoLue Ja& R AN th R A il 2
e R A TR [ A0 B 0, [R5 T b 22 gl 2P iR 2R R S8R, it
AR T FEF AL GeoRS, X FEIE Tk B AN AN — AR A 0 8 S B AR A S AR AT TP
B2 L AREE, o0 i T o AR AT R SO 70 8 S S AR S I A T g, =W 98
“ BT SRR R AR A S 7 BT R G GV A A AR S AR A 7L T8 5531524

IF) BF DA ] = A 1) R B A3 B S AR X, BT X 9 E AR < b R/ B 25
A5 BB ASTREUI T, 3 2 5 0) R FH A8 4 1 o) 57 A5 5 B EDURFF 5 F1 1 56 2 B B (1 B
RHE AT BIEESREEAT T 0w L, BUS THIB SR, NS KGR b s AL
W AR AL TV

5. ZEHFHEET R (40471111)

WHSA TN 2 PATHIER: 2005 £ 01 H~2007 4 12 H

g EAL: [E X HARRI SR (D

AV R AR M AE I A B — 0, REA T A B AR A, RTHRZED
FRE o 2 TRL S AN TR PR SR 0 e 4 G IR A RS, A B2 R s e, &
AR B R AR S R M 2 B AN S PR . AT E £ OB R A B T R IRAT
PR OF — 2 E FRs2m ) (U0 Haining R, 2003, Spatial Data Analysis, Cambridge University
Press i1 [T 1H2 BFATE S [AHIAE 7 T RO 70D REIRBHH AR A, o H 0dE o H T
S M2 N ) X Sandwich 2B AR, @SZHEARZ . FHRE RGBT =28 S 1
FEGE NG 3 R4, AT 2 R 2 i AR, Dy AT B B0 IR S ) B AN R FH B it o A
RO SN B DA S0 2 R &5 5 i T S A ) R TR AR IR i . P8 AR SR A
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b il R i R [TV 7T 1 = P w8 i T R S 7 il = =

PrvsIps 2, PG BRI RIS T . 58 efficiency of spatial sampling in
heterogeneous surface, 52 Intelligent Induced Spatial Sampling. #ffl: 5 Supermap &1EJT
K TR H A RGAEZERTT Kt RIRIE it .

6. EWSLREIEFARE (70571076)

WIH ST E2higE;  HUTIHIRR: 2006 4 01 A~2008 4 12 A

BEENEAL: KRR RESSR

H AR K IR 2 IR 3 3 B A T R R BUR RO A I T B RIS R 2R YE
SEREEER,  DUORES KRS )AL B oA . H AT E A4 B 28 5 5 ORI 3k 1 FH 28 3L 7= 1%
GRS, DL O TSR . HR AR BUKKARE RA IR AR, HfE
RAESNEMER A WSRO, KX 2 AR B, AR b i N B0
ORISRE R, AL AR “ BRI FHORIRE B 7, R FRAR KU FE B AN E 1t BIF R
WAEAHE: BRRFHRTEG AR 8B MG B R E AL B B AR . %
F (Hazard) %L, K1Y (Disaster) ¥, R (Claim) %, f&% (Rating) PR¥5: i
ITHIEE . RGeS G RN B ORR 55  R 55 UAE 25 (A5 BN SR I E
BES: dJE P E N RORRE 2 RIITAG 43 2 =) B PRI 2401 e gE AT 30 1 A AT DR RS Y 28 14T 4]
RS . SERCIEMOAL I B R G E .

7. JBT5 ARB By L R A B FUBR BB Y 8 BT AL

WHASTN: R g SATHIR: 2006 45 01 F~2008 4 12

s EAL. X BRI R ER

2006 SR H S — 4, A EEREFLUHRI A ) e AT R AR AT E FRE BRI S )
AR, 2 FE SRR RO B TAE IR S8 7 BAUF TAE: 1. S8Rt H 2 AR se
Jiti 77 g 2 R E AL AR AT 3 IR ORI R S EdE . 2 IR EE, L
FAHRBIS G AR, FE AT IAL R 3. WARMAX CREEXD) By-LHoR A, &,
SRV AL LT EHE: 4. WA SPE MRS & SEMEETAh LIERFE; 5. XF 3Re it
AT AL /3BT PL S Cs Pb ZE[RIGLER 0T, £E A AT 1 H B ARSIt 7 2 0 HEal b, BFx i
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3.1 HERHTRCHE

1. A direct method for estimating net surface shortwave radiation from MODIS data
Tang BH (Tang, Bohui), Li ZL (Li, Zhao-Liang), Zhang RH (Zhang, Renhua)

Abstracts: The Net Surface Shortwave Radiation (NSSR) is of primary interest in climate research
because it controls the total energy exchange between the atmosphere and the land/ocean surface.
The conventional methods for estimating NSSR rely on broadband satellite data such as Earth
Radiation Budget Experiment (ERBE) wide-field-of-view planetary albedo. The spatial resolution of
the current ERBE satellite data having nadir footprints larger than 30 kin is too coarse. The primary
objective of this study is to estimate NSSR using multispectral narrowband data such as Moderate
Resolution Imaging Spectroradiometer (MODIS) data. A direct method was developed for
narrowband-to-broadband albedo conversion, which links the narrowband apparent reflectance at the
Top Of Atmosphere (TOA) to shortwave broadband albedo for clear and cloudy skies without
performing any surface angular modeling. The conversion coefficients were derived as functions of
the secant Viewing Zenith Angle (VZA) for a given Solar Zenith Angle (SZA) and a given interval
of Relative Azimuth angle (RAA). The result of comparing the values of estimated MODIS TOA
shortwave broadband albedos with those of the Clouds and the Earth's Radiant Energy System
(CERES) data indicated that this direct method could predict TOA shortwave broadband albedo
accurately with Root Mean Square (RMS) error between CERES observations and the estimated
instantaneous MODIS TOA albedos less than 0.02. Based on more accurate radiative transfer model
MODTRAN 4, the parameterization coefficients of Masuda et al. for the estimation of the NSSR
from TOA broadband albedo were recalculated. The result showed that the coefficients should be
categorized by land surfaces, ocean surface and snow/ice surface, respectively. Finally, the NSSR
estimated from MODIS data was compared with the measurements of meteorological data for an
extended period of time covering all seasons in a year 2003. The RMS error is less than 20 Win 2 for
clear skies and 35 Win 2 for cloudy skies.

REMOTE SENSING OF ENVIRONMENT,2006-07-15

2.  GIS modeling for predicting river runoff volume in ungauged drainages in the Greater
Toronto Area, Canada

Qiuming Cheng, Connie Ko, Yinhuan Yuan, Yong Ge, Shengyuan Zhang
Abstracts: This paper introduces two parsimonious models for predicting runoff for ungauged
basins from the observed river flow data in gauged basins and precipitation data from rain gauging
stations in the same area. The models assume the runoff is related to the precipitation subject to

variance of drainage basins. The runoff can be modeled as a function of precipitation and parameters
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determined by basin descriptive properties. The parameter values of the models can be calibrated
statistically on the basis of observed historical runoff data and precipitation data. Further the
parameters can be regressed to associate with the areas of different landcover types occupying the
drainage basins. This regression model can be used for estimating parameter values for ungauged
basins in the same study area which can be further used together with precipitation data to predict
the runoff in the ungauged basins. An example of adopted Soil Conservation Service (SCS) method
with application to the Oak Ridges Moraine area was introduced to demonstrate the implementation
of the models introduced. The information used for the modeling and prediction includes: surficial
geology, DEM, Landsat TM images, historical river flow data, and precipitation and temperature
data from weather stations.

Computers & Geosciences,2006-10

3. Land surface emissivity retrieval from combined mid-infrared and thermal infrared data
of MSG-SEVIRI

Jiang GM (Jiang, Geng-Ming), Li ZL (Li, Zhao-Liang), Nerry F (Nerry, Francoise)
Abstracts: This work addressed the retrieval of Land Surface Emissivity (LSE) from combined
mid-infrared and thermal infrared data of Spinning Enhanced Visible and Infra-Red Imager (SEVIRI)
onboard the geostationary satellite-Meteosat Second Generation (MSG). To correct for the atmospheric
effects in satellite measurements, a new atmospheric correction scheme was developed for both Middle
Infra-Red (MIR) and Thermal Infra-Red (TIR) channels. For the MIR channel, because it is less
sensitive to the change of water vapor content, the clear-sky and time-nearest European Centre for
Median-range Weather Forecast (ECMWF) atmospheric data were used for the images where no
atmospheric data are available. For TIR channels, a modified model of Diurnal Temperature Cycle
(DTC) used by Gottsche and Olesen [Gottsche, F. M., and Olesen, F. S. (2001). Modeling of diurnal
cycles of brightness temperature extracted from METEOSAT data. Remote Sensing of Environment,
76, 337-348.] and Schadlich et al. [Schadlich, S., Gottsche, F. M., and Olesen, F. S. (2001). Influence
of land surface parameters and atmosphere on METEOSAT brightness Temperatures and generation of
land surface temperature maps by temporally and spatially interpolating atmospheric correction.
Remote Sensing of Environment, 75, 39-46.] was adopted. The separation of Land Surface
Temperature (LST) and LSE is based on the concept of the Temperature Independent Spectral Indices
(TISI) [Becker, F., and Li, Z. L. (1990a). Temperature independent spectral indices in thermal infrared
bands. Remote Sensing of Environment, 32, 17-33.] constructed with one channel in MIR and one
channel in TIR. The results of two different combinations (combination of channels 4 and 9 and of
channels 4 and 10) and two successive days at six specific locations over North Africa show that the
retrievals are consistent. The range of emissivity in MSG-SEVIRI channel 4 goes from 0.5 for bare

areas to 0.96 for densely vegetated areas, whereas the emissivities in MSG-SEVIRI channels 9 and 10
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are usually from 0.9 to 0.95 for bare areas and from 0.95 to 1.0 for vegetated areas. For densely
vegetated areas, the emissivities in MSG-SEVIRI channel 9 are larger than the ones in channel 10,
whereas the opposite is observed over bare areas. The rms differences between two combinations over
the whole studied region are 0.017 for emissivity in channel 4, 0.008 for emissivity in channel 9 and
0.007 for emissivity in channel 10.

REMOTE SENSING OF ENVIRONMENT,2006-10-30

4. Modelling for registration of remotely sensed imagery when reference control points
contain error

Ge Yong , Leung Yee, Ma Jianghong and Wang Jinfeng

Abstracts: Reference control points (RCPs) used in establishing the regression model in the registration
or geometric correction of remote sensing images are generally assumed to be “perfect”. That is, the
RCPs, as explanatory variables in the regression equation, are accurate and the coordinates of their
locations have no errors. Thus ordinary least squares (OLS) estimator has been applied extensively to the
registration or geometric correction of remotely sensed data. However, this assumption is often invalid in
practice because RCPs always contain errors. Moreover, the errors are actually one of the main sources
which lower the accuracy of geometric correction of an uncorrected image. Under this situation, the OLS
estimator is biased. It cannot handle explanatory variables with errors and cannot propagate appropriately
errors from the RCPs to the corrected image. Therefore, it is essential to develop new feasible methods to
overcome such a problem. This paper introduces a consistent adjusted least squares (CALS) estimator
and proposes relaxed consistent adjusted least squares (RCALS) estimator, with the latter being more
general and flexible, for geometric correction or registration. These estimators have good capability in
correcting errors contained in the RCPs, and in propagating appropriately errors of the RCPs to the
corrected image with and without prior information. The objective of the CALS and proposed RCALS
estimators is to improve the accuracy of measurement value by weakening the measurement errors. The
conceptual arguments are substantiated by a real remotely sensed data. Compared to the OLS estimator,
the CALS and RCALS estimators give a superior overall performance in estimating the regression
coefficients and variance of measurement errors.

Science in China Series D: Earth Sciences,2006-02-09

5. Glacier change over the past four decades in the Middle Chinese Tien Shan.
Li BL (Li, Baolin), Zhu AX (Zhu, A-Xing), Zhang YC (Zhang, Yichi),
Pei T (Pei, Tao), Qin CZ (Qin, Chengzhi), Zhou CH (Zhou, Chenghu)
Abstracts: Terminus fluctuation and area change in mountain glaciers in the middle Chinese Tien

Shan over the past four decades are examined, based on Landsat multispectral scanner (MSS),

Enhanced Thematic Mapper Plus (ETM+), Systeme Probatoire pour I'Observation de la Terre (SPOT)
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high-resolution visible (HRV) imagery, topographical maps and China Glacier Inventory data using
Geographical Information System (GIS) and remote-sensing techniques. This study shows that the
glaciers in the study area have undergone continuous recession between 1963 and 2000. Over the
past 37 years the total glacier area decreased from 55 x 10(6)m(2) to 48 x 10(6)m(2) (a 13%
decrease). The glaciers at low elevations decreased more rapidly than those at high elevations. Seven
of the ten large valley glaciers in the study area retreated by at least 150 +/- 49 m during this period.
The average rate of recession for these glaciers was 4-8 m a(-1). The recession rate between 1986
and 2000 was larger than between 1963 and 1986. The glacier changes in the study area were similar
to those in the Urumgqi river basin in the northern Chinese Tien Shan. It is apparent that temperature
rise over the past four decades has had a profound impact on these glaciers.

JOURNAL OF GLACIOLOGY,2006

6. A prototype auto-human support system for spatial analysis
LI Lianfa WANG Jinfeng

Abstracts: Spatial analysis is a multidisciplinary field that involves multiple influential factors, variation
and uncertainty, and modeling of geospatial data is a complex procedure affected by spatial context,
mechanism and assumptions. In order to make spatial modeling easier, some scholars have suggested a
lot of knowledge from exploratory data analysis (EDA), specification of the model, fitness and diagnosis
of the model, to interpretation of the model. Also an amount of software has improved some
functionalities of spatial analysis, e.g. EDA by the dynamic link (GeoDa) and robust statistical calculation
(R). However, there are few programs for spatial analysis that can automatically deal with unstructured
declarative issues and uncertainty in machine modeling using the domain knowledge. Under this context,
this paper suggests a prototype support system for spatial analysis that can automatically use experience
and knowledge from the experts to deal with complexity and uncertainty in modeling. The knowledge
base component, as the major contribution of the system, in support of the expert system shell, codes and
stores declarative modeling knowledge, e.g. spatial context, mechanisms and prior knowledge to deal
with declarative issues during the modeling procedure. With the open architecture, the system integrates
functionalities of other components, e.g. GIS' visualization, DBMS, and robust calculation in an
interactive environment. An application case of spatial sampling, design and implementation of spatial
modeling with such a system is demonstrated.

PROGRESS IN NATURAL SCIENCE,2006

7. Typhoon insurance pricing with spatial decision-making support tools
Lianfa Li, Jinfeng Wang,Chengyi Wang
Abstracts: In disaster insurance and reinsurance, GIS has been used to visualize and manage

geospatial data and to help vulnerability and risk analysis for years. However, hazard insurance is a
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multidisciplinary issue that involves complex factors and uncertainty. GIS, if used alone, has limited
functionality due to poor incorporation of intelligence and spatial statistics. The Spatial Decision
Support System (SDSS) presented in this paper, addresses some of the deficiencies of traditional GIS,
by providing powerful tools to support disaster insurance pricing that involves procedural and
declarative knowledge. In the SDSS, the knowledge-based system shell, using the open-source CLIPS
and supporting fuzziness and uncertainty, can be applied in at least three phases: hazard simulation,
fuzzy comprehensive evaluation of risk, and query for insurance pricing. The libraries of statistics and
spatial statistics provide a robust support for analysis of spatial factors, including spatial correlation
between zones vulnerable to hazard and spatial variation of exposures. The GIS components provide
sophisticated visualization and database management support for geospatial data, helping easily locate
the insured points and risk zones as well as exploratory analysis of spatial data. Standard database
management interfaces are used to manage other aspatial data. COM, an industry-wide interface
protocol, tightly integrates these technologies (the expert shell, GIS, spatial statistics and DBM within
an integral system), and can be used to develop mixed complex algorithms in support of other COM
objects. An application of typhoon insurance pricing is demonstrated with a case study in Guangdong,
China. Developed as a suite of generic tools with abilities to deal with the complex problem of disaster
insurance involving spatial factors and field knowledge, this prototype SDSS can also be applied to
other disaster insurance and fields that involve similar spatial decision making.

International Journal of Geographical Information Science,2005-03

8. Continuous tree distribution in China: A comparison of two estimates from
Moderate-Resolution Imaging Spectroradiometer and Landsat data
Liu RG, Liang SL, Liu JY, Zhuang DF
Abstracts: Forest change is a major contributor to changes in carbon stocks and trace gas fluxes
between terrestrial and atmospheric layers. This study compares two satellite estimates of percent
tree distribution data sets over China. One estimate is from the Chinese National Land Cover Data
Set (NLCD) generated by a multiyear national land cover project in China through visual
interpretation of Landsat thematic mapper (TM) and the Enhanced Thematic Mapper Plus (ETM+)
images primarily acquired in the year 2000. The other estimate is the Moderate-Resolution Imaging
Spectroradiometer (MODIS) standard product (MOD44B) from the same year. The two products
reveal some common features, but significant discrepancies exist. Detailed analyses are carried out
with different land cover types and over different regions. Comparison results show that the
difference of the total tree canopy area for the whole country is 159,000 km(2). The pixel counts in
the NLCD data set for dense forest are similar to 4 times those in the MODIS data set with the

reverse holding for sparse forest. Generally, the percent tree canopy area of the NLCD data set is
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larger in eastern China and lower in the Tibetan plateau margin region. For different land cover
types the percentage of tree canopy areas shows a good agreement for evergreen forests but a large
discrepancy for deciduous forests. The largest variations are associated with grassland and
nonvegetation classes. Regarding the spatial distributions of their differences, Inner Mongolia is the
place where both data sets show a diverse result, but Guizhou and Fujian present the least divergence
among those provinces with the tree canopy area being more than 20,000 km(2).

JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES,2006-04-18

9. Spatial and temporal patterns of carbon emissions from forest fires in China from 1950 to
2000
Lu AF, Tian HQ, Liu ML, Liu JY, Melillo M

Abstracts: [1] We have estimated the emission of carbon ( C) and carbon-containing trace gases
including CO2, CO, CH4, and NMHC ( nonmethane hydrocarbons) from forest fires in China for the
time period from 1950 to 2000 by using a combination of remote sensing, forest fire inventory, and
terrestrial ecosystem modeling. Our results suggest that mean annual carbon emission from forest
fires in China is about 11.31 Tg per year, ranging from a minimum level of 8.55 Tg per year to a
maximum level of 13.9 Tg per year. This amount of carbon emission is resulted from the
atmospheric emissions of four trace gases as follows: ( 1) 40.66 Tg CO2 with a range from 29.21 to
47.53 Tg, (2) 2.71 Tg CO with a range from 1.48 to 4.30 Tg, ( 3) 0.112 Tg CH4 with a range from
0.06 to 0.2 Tg, and ( 4) 0.113 Tg NMHC with a range from 0.05 to 0.19 Tg. Our study indicates that
fire-induced carbon emissions show substantial interannual and decadal variations before 1980 but
have remained relatively low and stable since 1980 because of the application of fire suppression.
Large spatial variation in fire-induced carbon emissions exists due to the spatial variability of
climate, forest types, and fire regimes.

JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES,2006-03-11

10. Spatial-temporal characteristics in landscape evolution of the Yellow River Delta during
1855-2000 and a way out for the Yellow River estuary.
Ye Qinghua, Chen Shenliang, Chen Qi, Huang Chong,
Tian Guoliang, Chen Shupeng, Shi Yanan, Liu Qingshen, Liu Gaohuan
Abstracts: Based on graphical and quantitative methodology of landscape ecology and
Geo-information Tupu, this paper studies the landscape spatial-temporal evolution characteristics of
the Yellow River A (YRD), which was built up by periodic physical swings of the Yellow River (YR)
rump channel during 1855-2000. According to the research on spatial-temporal evolution of YRD

and YR rump channel, we conclude that the Qingshuigou channel has reached its limit and a new
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flow channel for YR should be built up sooner or later. It suggests that the shift of YR channel
should abide by its natural rules of flowing through depressions among previous channels and could
be carried out by artifical efforts. The paper discusses the problems and alternate ways out for
treatment of the high content of silt in the YR flow at the estuary.

Chinese Science Bulletin,2006-11

11. The Effects of DEM resolution and neighborhood size on digital soil survey
Smith MP (Smith, Michael P.), Zhu AX (Zhu, A-Xing),
Burt JE (Burt, James E.), Stiles C (Stiles, Cynthia)

Abstracts: Terrain characteristics, such as slope gradient, slope aspect, profile curvature, contour
curvature computed from digital elevation model (DEM), are among the key inputs to digital soil
surveys based on geographic information systems (GIS). These terrain attributes are computed over a
neighborhood (spatial extent). The objective of this research was to investigate the combined effect of
DEM resolution and neighborhood size on digital soil surveys using the Soil-Landscape Inference
Model (SOLIM) approach. The effect of neighborhood size and DEM resolution on digital soil survey
was examined through computing the required terrain attributes using different neighborhood sizes
(from 3 to 54 m) for 3, 6, 9, 12, 18, and 27 m resolution DEM. These attributes were then compiled and
used to digitally map soils using the SoLIM approach. Field work completed on a hillslope in Dane
County, WI in the summer of 2003 was used to validate each of the SoLIM derived soil surveys for
accuracy. The results of the soil survey validations suggest that there is a range of neighborhood sizes
that produces the most accurate results for a given resolution DEM. This range of neighborhood sizes,
however, varies from landscape to landscape. When the soils on a gently rolling landscape were
mapped, the neighborhood sizes that produced the most accurate results ranged from about 33-48 m.
When soils on short, steep backslope positions were mapped, the neighborhood size values that
produced the most accurate results range from about 24-36 m. This paper also shows that it is not
always the highest resolution DEM that produces the highest accuracy. Knowing which DEM
resolution and neighborhood size combinations produce the most accurate digital soil surveys for a
particular landscape will be extremely useful to users of GIS-based soil-mapping applications.

GEODERMA,2006-12-31

12. Multi-layer perceptron neural network based algorithm for estimating precipitable water
vapour from MODIS NIR data
Wang W, Sun X, Zhang R, Li Z, Zhu Z, Su H
Abstracts: This Letter presents a multi-layer perceptron neural network (MLP-NN) based algorithm

to quantitatively determine precipitable water vapour (PWV) directly from near infrared (NIR)
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radiance measured by the Moderate Resolution Imaging Spectroradiometer ( MODIS). First, the
background of the MLP-NN based algorithm is discussed briefly. Then, the radiance of MODIS NIR
channels simulated through a radiative transfer model with a set of input variables covering a broad
range of surface reflectance and water vapour content are used to train MLP-NN. Finally, PWV
values derived by the MLP-NN based algorithm are compared with radiosonde observations and a
root mean squared error of 5.2 kgm 22 is found from this comparison.

INTERNATIONAL JOURNAL OF REMOTE SENSING,2006-02-10

13. Evaluating the fraction of vegetation cover based on NDVI spatial scale correction model

Zhang X (Zhang, X.), Yan G (Yan, G.), Li Q (Li, Q.),

LiZL (Li, Z. -L.), Wan H (Wan, H.), Guo L (Guo, L.)
Abstracts: Vegetation index (VI) is an important variable for retrieving the vegetation biophysical
parameters. With different kinds of remote sensing data sets, it is easy to get the VI at different
spatial and temporal resolutions. However, the main concern is whether the relationship existing at
some scale between the VI and biophysical parameters is still applicable to other scales. This paper
first presents a method to correct the spatial scaling effect of NDVI by mathernatic analysis, and
then analyses NDVI scale sensitivity with data front a spectral database. The result shows that the
NDVI obtained by reflectance up-scaling is larger than the Up-scaled NDVI from NDVI itself in
most situations. The NDVI scaling effect is more significant when water exists in a pixel, and
increases with the increase in the difference of the sum of visible reflectance and near-infrared (NIR)
reflectance between the vegetation and soil. Finally, a method is proposed to estimate the fraction or
vegetation cover (FVC) on the basis of the NDVI spatial scaling correction model. The method is
accurate enough to assess the FVC taking into account the scaling effect.

INTERNATIONAL JOURNAL OF REMOTE SENSING,2006-12

14. Constructing a raster-based spatio-temporal hierarchical data model for
marine fisheries application
SU Fenzhen, ZHOU Chenhu, ZHANG Tianyu
Abstract:Marine information has been increasing quickly. The traditional database technologies
have disadvantages to manipulate the large marine information which relates to the position in 3-D
with the time. Recently, Greater emphasis has been placed on GIS to deal with the marine
information. GIS has shown great success for terrestrial applications in the last decades, but its use in
marine fields has been far more restricted. One of the main reasons is that most of the GIS systems
or their data models are designed for the land applications. They can not do well the nature of the

marine environment and for the marine information. And this reason becomes the fundamental
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challenge to the traditional GIS and its data structure. This work designed a data model, raster-based
spatiotemporal hierarchical data model (RSHDM), for marine information system, which bases on
the nature of the data in marine and overcomes the shortages of the current spatio-temporal models
when they are used in the field. As an experiment, the Marine Fishery Data Warehouse (FDW) for
marine fishery management was set up, which bases on RSHDM. The experiment proved that the
RSHDM can do well the data and can extract easily the aggregations that the management needs on
different levels.

Key words: marine geographical information system; spatio-temporal data model; data cube; fishery
management; data warehouse

Acta Oceanologica sinca, 2006, 25(1):57~63

15. Primary theory and key technologies for marine geographic information system
SU Fen-zhen,YANG Xiao-mei, XU Jun, ZHANG Tian-yu, LUO Jian-cheng

Abstract: Marine geographic information system (MGIS) has great ability to deal with the
spatiotemporal problems and has potential superiority when it is applied to Oceanography. Using the
feature extraction of oceanic phenomena as a case study, this paper analyzes the functions of MGIS, and
thus the position of MGIS in the oceanography is defined. Comparing the requirement of MGIS to that
of traditional GIS which has developed in the terrestrial applications in the past four decades, the paper
constructs the frame for the functions of MGIS. According to the established MGIS, some key
technologies are discussed in detail with emphasis on the specialties which can distinguish MGIS from
traditional GIS.

Key words: marine geographic information system; remote sensing; function structure; data mining

Acta Oceanologica sinca, 2006, 25(2):80~86

16. Multifractal Filtering Method for Extraction of Ocean Eddies from Remotely
Sensed Imagery
Yong Ge, Yunyan Du, Qiuming Cheng ,Li Ce

Abstract: Traditional methods to extract ocean wave eddy information from remotely sensed image
mainly use the edge detection technique such as Canny and Hough operators. However, due to the
complexities of ocean eddies and image itself, it is some times difficult to successfully detect ocean
eddies using these types of methods. In this paper, a multifractal filtering technique is proposed for
extraction of ocean eddies and it was demonstrated using NASA MODIS,SeaWiFS and NOAA satellite
data set in the typical area, such as Ocean West Boundary Current. Results are demonstrated that the new
method has a superior performance over the other traditional methods.

Key words: Remotely sensed imagery; extraction of ocean eddies; multifractal filtering

Acta Oceanologica sinca, 2006, 25(3):1~10
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17. Quantizing and analyzing the feature information of coastal zone based on
high-resolution remote sensing image
YANG Xiaomei, LAN Rongqin, LUO Jiancheng

Abstract: On the basis of realization of beach information and its differentiating of high-resolution
remote sensing image on coastal zone, extracting objects are carried through RS multi-scale diagnostic
analysis and fast information extraction methods and key tenologies are put forward. Meanwhile image
segmentation methods are set forth for objects of coastal zone. And through the applying of Otsu2D to the
segmentation of water area and dock and the applying of Gabor filter to the separation and extraction of
construction, some typical applications of high-resolution RS image are presented in the field of coastal
zone surface objects’ recognition. Quantizing high-resolution RS information on coastal zone proved to
be of great scientific and practical significance for coastal development and management.

Acta Oceanologica sinca,2006, 25(6):33~42

18. The oasis expansion and eco-environment change over the last 50 years in
Manas River Valley, Xinjiang
CHENG Weiming, ZHOU Chenghu, LIU Haijiang, ZHANG Yang,
JIANG Yan, ZHANG Yichi & YAO Yonghui

Abstract: The oasis expansion and economic development of the Manas River Valley is one of the most
successful examples in Xinjiang. In this paper, the oasis spatial distribution pattern and dynamic change
were examined using imageries of Landsat MSS, TM and ETM, land use and topographic maps in six
different periods (such as 1949, 1962, 1976, 1989, 1999 and 2001) over the last 50 years in the valley. The
oasis expansion process could be divided into two stages according to the annual rate of oasis area increase,
the fast oasization stage (from 1949 to 1976) when the oasis area ex-panded from 156.385 km® in 1949 to
3,639.491 km® in 1976 because of rapidly increased population and quickly enlarged farmland area; and the
urbanization stage (from 1976 to 2001) when the ex-pansion ratio of farmland slowed down, and the
urbanization process quickened, the total oasis area reached 5042.440 km® in 2001. With the continuous
expansion of oasis and farmland, a large quantity of river water was drawn into irrigation ditch and plain
lakes, so only a small quantity of river water could flow into lakes, as a result, the Manas Lake dried up,
salization and basification problems happened in the low-lying oasis region. The natural swamp around the
lake was shrunk greatly and biodiversity decreased significantly. The driving force analysis reveals that
human activities, such as reclamation and population growth, played a major role in the oasis expansion and
ecological dete-rioration in the Manas River Valley. So further efforts should be made to improve the
efficiency of water resource utility and adjust layout of the regional agricultural and animal husbandry to
keep the sustainable development of oasis economic belt of the northern slope of Tianshan Mts.

Keywords: Manas River Valley; oasization; urbanization; salinization and basification; remote sensing(RS)

Science in China: Series D Earth Sciences 2006,49(2):163~175
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19. Scenarios of major terrestrial ecosystems in China
Tian Xiang Yue, Ze Meng Fan, Ji Yuan Liu, Bo Xin Wei

Abstracts:Spatial pattern and mean-center shift of major terrestrial ecosystems, termed Holdridge
Life Zone, during the periods from 1961 to 1990 (T1), from 2010 to 2039 (T2), from 2040 to 2069
(T3), and from 2070 to 2099 (T4), are analyzed by combining zonal pattern of climatic change in
China and climatic change scenarios of HadCM2 and HadCM3. The results show that nival area
would decrease rapidly with temperature increase in future and the nival areas might disappear in
552 years in terms of HadCM2 and in 204 years in terms of HadCM3. The first five biggest HLZ
types are nival area, cool temperate moist forest, warm temperate moist forest, subtropical moist
forest and boreal wet forest in terms of both HadCM2 and HadCM3, which accounts for more than
50% of the whole terrestrial land of China. Among these five HLZ types, nival area, warm temperate
moist forest and boreal wet forest would continuously decrease and subtropical moist forest and cool
temperate forest would continuously increase during the four periods. HLZ diversity and patch
connectivity would continuously increase in the 21st century.  The shift distances of mean centers
of HLZ types simulated in terms of HadCM3 are obviously greater than the ones in terms of
HadCM2 in general. The results from both HadCM2 and HadCM3 show that boreal wet forest,
subtropical moist forest, tropical dry forest, warm temperate moist forest and subtropical wet forest
have a bigger shift range, which means that these HLZ types are more sensitive to the climatic
change scenarios of HadCM2 and HadCM3.

Ecological Modelling,2006, Vol. 199

20. A Forced Transplant Algorithm for Dynamic R-tree Implementation
Zhang Mingbo, Lu Feng, Cheng Changxiu

Abstracts:Spatial access methods play a crucial role in spatial database management and
manipulation. The R-tree and its variations have been widely accepted as some of the most efficient
spatial indexing structures in recent years. However, neither considers storage utilization and the
global optimization of a R-tree structure. Presented in this paper is a new optimization technique
named forced transplant algorithm, which can improve the node storage utilization and optimize the
R-tree overall structures at the same time. Our experiments show that the R-tree with our new
optimization technique achieves almost 100% storage utilization and excellent query performance
for all types of data.

LNCS 4080,2006(9) ISSN 0302-9743

48



2006 £F 5155 AR B AR 40 5K 0 SR AR A

21. A Shortest Path Algorithm Based on Limited Search Heuristics
Feng Lu, Poh-chin Lai

Abstracts:Dijkstra’s algorithm is arguably the most popular computational solution to finding single
source shortest paths. Increasing complexity of road networks, however, has posed serious
performance challenge. While heuristic procedures based on geometric constructs of the networks
would appear to improve performance, the fallacy of depreciated accuracy has been an obstacle to
the wider application of heuristics in the search for shortest paths. The authors presented a shortest
path algorithm that employs limited search heuristics guided by spatial arrangement of networks.
The algorithm was tested for its efficiency and accuracy in finding one-to-one and one-to-all shortest
paths among systematically sampled nodes on a selection of real-world networks of various
complexity and connectivity. Our algorithm was shown to outperform other theoretically optimal
solutions to the shortest path problem and with only little accuracy lost. More importantly, the
confidence and accuracy levels were both controllable and predictable.

Lecture Notes in Computer Science,2006. 0302-9743

22. Spatial dynamics of an epidemic of severe acute respiratory syndrome in an urban area

Wang J, McMichael A J, Meng B,,Becker N, Han W, Glass K, Wu J,

Liu X, Liu J, Li X, Zheng X

Abstracts: To map risk of exposure to severe acute respiratory syndrome (SARS) in an urban area
and assess the ability of traditional interventions to control dispersion of the disease.
Methods Data on the Beijing SARS epidemic were used to map spatial clusters of identified
contacts and to estimate transmission of SARS using a model with a time-dependent transmission
rate.
Results The estimated transmission rate decreased dramatically from 20 to 30 April 2003. The total
number of cases in the epidemic in Beijing was estimated to be 2521. Hierarchical clustering
revealed that risk-exposures were widespread, but clustered in a pattern that is distinctly related to
the Beijing urban ring roads.
Conclusion Traditional control measures can be very effective at reducing transmission of SARS.
Spatial patterns of risk-exposures can inform disease surveillance, prediction and control by
identifying spatial target areas on which interventions should be focused.

Bulletin of World Health Organization (2006) 84, 965-968.
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23. Prediction of Continental Scale Evapotranspiration by Combining MODIS and
AmeriFlux Data through Support Vector Machine
F. Yang, M. A. White, A. R. Michaelis,
K. Ichii, H. Hashimoto, P. Votava, A.X. Zhu, R.R. Nemani

Abstracts: Abstract—Application of remote sensing data to extrapolateevapotranspiration (ET) measured
at eddy covariance flux towers is a potentially powerful method to estimate continental-scale ET. In
support of this concept, we used meteorological and flux data from the AmeriFlux network and an
inductive machine learning technique called support vector machine (SVM) to develop a predictive ET
model. The model was then applied to the conter-minous U.S. In this process, we first trained the SVM to
predict 2000-2002 ET measurements from 25 AmeriFlux sites using three remotely sensed variables
[land surface temperature, enhancedvegetation index (EVI), and landcover] and one ground-measured
variable (surface shortwave radiation). Second, we evaluated the model performance by predicting ET for
19 flux sites in 2003. In this independent evaluation, the SVM predicted ET with a root-mean-square
error (rmse) of 0.62 mm/day (approximately 23% of the mean observed values) and an R? of 0.75. The
rmse from SVM was significantly smaller than that from neural network and multiple-regression
approaches in a cross-validation experiment. Among the explanatory variables, EVI was the most
important factor. Indeed, removing this variable induced an rmseincrease from 0.54 to 0.77 mm/day.
Third, with forcings from remote sensing data alone, we used the SVM model to predict the spatial and
temporal distributions of ET for the conterminous U.S. for 2004. The SVM model captured the spatial
and temporal variations of ET at a continental scale.

IEEE Transaction on Geosciences and Remote Sensing, 2006

24. Fuzzy soil mapping based on prototype category theory
F. Qi, A.X. Zhu, M. Harrower, and J.E. Burt

Abstracts: An essential component of soil mapping is classification, a process of assigning spatial soil
entities to predefined categories (classes). However, by their nature soils exist as a continuum both in
the spatial and attribute domains and often cannot be fitted into discrete categories without introducing
errors or at least over-simplification. One approach to mitigate this problem in digital soil mapping is
the combination of fuzzy logic-based class assignment with a raster GIS representation model which
allows the continuous spatial variation of soils to be expressed at much greater detail than has been
achieved in conventional (analog) soil survey. However, applications of fuzzy soil mapping face two
significant challenges: defining the central concept of a soil category and determining the degree of
membership to the central concept. Prototype category theory is presented here as a potential solution
to these difficulties. Emerging from ideas of family resemblance, centrality and membership gradience,

and fuzzy boundaries (fuzzy set theory), prototype category theory stresses the fact that category
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membership is not homogenous and that some members are better representatives of a category than
others. A prototype can be viewed as a representation of the category, that 1) reflects the central
tendency of the instances' properties or patterns; 2) consequently is more similar to some category
members than others; and 3) is itself realizable but is not necessarily an instance. Based on this notion,
we developed a prototype-based approach to acquire and represent knowledge on soil-landscape
relationships and apply the knowledge in digital soil mapping under fuzzy logic. The prototype-based
approach was applied in a case study to map soils in central Wisconsin, USA. Our approach created
maps that were more accurate in terms of both soil series prediction and soil texture estimation than
either the traditional soil survey or a case-based reasoning approach.

Geoderma,2006,136(3-4), 774-787.

25. Optimum bit allocation and rate control for H.264/AVC.
Wu Yuan, S.X. Lin, Y.D. Zhang, Wen Yuan and H.Y. Luo

Abstracts: For the rate control of H. 264/AVC, one of the most important things is to get the
statistics of the current frame accurately. To achieve this, a novel adaptive coding characteristics
prediction scheme is presented to improve the accuracy of R-D modeling, by exploiting
spatio-temporal correlations. With the proposed prediction scheme, we present a novel rate function
and a linear distortion model, and then deduce a simple close-form solution to the problem of
optimum bit allocation, just in a TMN-8-alike way. Extensive experiments show that improvements
with gains up to 0.92dB per frame over JVT-G012, the current standardized rate control scheme, are
achieved by the proposed scheme for a variety of test sequences with less demanding bandwidth.

IEEE Trans on Circuits and System for Video technology,2006,16(6),1560-8999

26. Integration of Data on Chinese Mountains into a Digital Altitudinal Belt System
Zhang Baiping

Abstracts: Integration of Data on Chinese Mountains into a Digital Altitudinal Belt System. Mountain
Research and Development.China has a great variety of altitudinal belts due to its size, its numerous high
mountains, and the dynamic and thermal effects of the immense Tibetan Plateau.63 altitudinal belts—31
of which can be called “base belts” as they correspond to the basic climatic regimesat the foot of
mountains—have been identified, and a standardized and hierarchized classification for the climatic
regimes is outlined. The other 32 altitudinal belts occur in various combinations above the base
belts,constituting “spectra” that characterize specific mountain locations throughout the country. Spatial
patterns of altitudinal belts are generalized into 6 patterns: the monostructural, flattening structure,
exposure-dependent,stepwise-rising, abnormal, and Tibetan complex patterns. Traditional GIS techniques

have difficulties dealing with altitudinal belts and their vertical combination or spectra. To tackle this
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complexity, a data model for altitudinal belts and their spectra was devised.Using ArcGIS 8.3 software,
the authors also developed a GIS user interface that makes it possible to digitally integrate, position and
visualize altitudinal belts and their spectra throughout China. A total of 239 spectra have been collated to
date. This user interface makes it possible to rapidly query the geographical and vertical distribution of
altitudinal belts, climatic regimes and spectra in any region of China. It thus provides a solid basis for
further analysis of altitudinal belts and their relationship with environmental factors, and could be a key
technical basis for integrating and systematizing altitudinal belts worldwide

Mountain Research and Development,2006,(5)

27. Combating the fragile karst environment in Guizhou

Zhang Baiping, Xiao Fei
Abstracts: Karst landscapes-regions characterized by sinkholes, caves, springs, underground rivers, and
slowly dissolving bedrock-constitute about 25% of the world’s land surface. Although some karst
landscapes are attractive and of aesthetic value, most of them are recognized as fragile zones unsuitable as
human habitats-mainly due to extremely poor soil cover,or a complete lack of soil, and rapid water loss.
China is one of the countries featuring extensive karst areas, with about 23% of its land area, nearly
2 000 000 km?, covered by open and covered karst rocks (2). These areas of China are mainly
concentrated in the southwest, in the provinces of Guizhou,Yunnan, and Guangxi (Fig.1). About
73.6% of the total area of the province of Guizhou is made up of karst landscapes.For this reason,
Guizhou has been named the ‘Karst province’ of China.

AMBIO,2006,(2)
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30. A mathematical morphology based scale space method for the mining of linear features in
geographic data
Wang M, Leung Y, Zhou CH, Pei T, Luo JC

Abstracts: This paper presents a spatial data mining method MCAMMO and its extension
L MCAMMO designed for discovering linear and near linear features in spatial databases.
L MCAMMO can be divided into two basic steps: first, the most suitable re-segmenting scale is
found by MCAMMO, which is a scale space method with mathematical morphology operators;
second, the segmented result at this scale is re-segmented to obtain the final linear belts. These steps
are essentially a multi-scale binary image segmentation process, and can also be treated as
hierarchical clustering if we view the points under each connected component as one cluster. The
final number of clusters is the one which survives (relatively, not absolutely) the longest scale range,
and the clustering which first realizes this number of clusters is the most suitable segmentation. The
advantages of MCAMMO in general and L MCAMMO in particular, are: no need to pre-specify the
number of clusters, a small number of simple inputs, capable of extracting clusters with arbitrary
shapes, and robust to noise. The effectiveness of the proposed method is substantiated by the
real-life experiments in the mining of seismic belts in China.

DATA MINING AND KNOWLEDGE DISCOVERY 2006-01
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31. A Spatial-Temporal Stochastic Simulation of Fire Outbreaks Following Earthquake Base on GIS
S.J. ZHAO, L.Y. XIONG, A.Z.REN

Abstracts: Post-earthquake fire is a kind of urban disaster with great damage to human being. It often
breaks out accompanied with the occurrence of earthquake, and has enormous destructiveness. According
to the historical post-earthquake fires, it is well-known that the losses caused by post-earthquake fires are
sometimes more than the direct losses caused by earthquake itself. In order to prevent and resist the
occurrence of post-earthquake fire, it is very necessary for us to make assessment to the risk of
post-earthquake fire on urban regions beforehand, and then take the effective measures to rebuild the
assessed dangerous regions. For this purpose, the authors proposed a new potential risk assessment
framework of post-earthquake fire for the urban regions. This assessment framework consists of two main
components, i.e. ignition risk assessment and fire-spread risk assessment. The former is to assess potential
risk of ignition following earthquake, and the later is to assess potential risk of fire-spread after ignition.
Through analysis, the key factors related with the risk (ignition and fire-spread) were analyzed and
chosen by the authors to construct overall indicator hierarchy. Moreover, the relative weight of indicators
at each level was determined by using Analytic Hierarchy Process (AHP) method. Additionally, in order
to reflect the spatial variance of post-earthquake fire risk, the regular grid replaced street block as basic
spatial assessment unit, which avoids the shortcoming that the assessed results from street block are too
coarse. Finally, this assessment framework was applied in Xiamen City, an important coastal city of
China, and the dangerous regions and periods can be obtained accurately. These assessed results will
provide valuable information for the Xiamen City’s planning of seismic prevention and mitigation.

Journal of Fire Sciences.2006(7)VOL.24 NO 4 SCI
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10. FFIE 2 A3 FE-PostGIS FIK & RE.
2WETi
W E: BHIFRCARON IT f—Mk s, BokBEZ MR mARIFRERS . M
Ut PostGIS AR FE DN REIE 24 R 1% J7 T 5 H A Bl GIS ¥ & 1 2 (A Hfs B L — S AL TR
R T H T HEARS I AT, EINE S WG REH #2535 PostGIS KT R H, AWioE
HGIA BT Re FI 2 — 23 R, BTEL, PostGIS [ K FE T 5til 2 R4 SR -
HAMHIR, 2006, (20)

11. Estimation of incident photosynthetically active radiation from Moderate Resolution
Imaging Spectrometer data.
Liang SL (Liang, Shunlin), Zheng T (Zheng, Tao), Liu RG (Liu, Ronggao),

Fang HL (Fang, Hongliang), Tsay SC (Tsay, Si-Chee), Running S (Running, Steven)
Abstracts: [1] Incident photosynthetically active radiation ( PAR) is a key variable needed by almost
all terrestrial ecosystem models. Unfortunately, the current incident PAR products estimated from
remotely sensed data at spatial and temporal resolutions are not sufficient for carbon cycle modeling
and various applications. In this study, the authors develop a new method based on the look-up table
approach for estimating instantaneous incident PAR from the polar-orbiting Moderate Resolution
Imaging Spectrometer (MODIS) data. Since the top-of-atmosphere (TOA) radiance depends on both
surface reflectance and atmospheric properties that largely determine the incident PAR, our first step is
to estimate surface reflectance. The approach assumes known aerosol properties for the observations
with minimum blue reflectance from a temporal window of each pixel. Their inverted surface
reflectance is then interpolated to determine the surface reflectance of other observations. The second
step is to calculate PAR by matching the computed TOA reflectance from the look-up table with the
TOA values of the satellite observations. Both the direct and diffuse PAR components, as well as the
total shortwave radiation, are determined in exactly the same fashion. The calculation of a daily
average PAR value from one or two instantaneous PAR values is also explored. Ground measurements
from seven FLUXNET sites are used for validating the algorithm. The results indicate that this
approach can produce reasonable PAR product at 1 km resolution and is suitable for global
applications, although more quantitative validation activities are still needed.

JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES,2006-08-08
12. Continuous tree distribution in China: A comparison of two estimates from

Moderate-Resolution Imaging Spectroradiometer and Landsat data

Ronggao Liu, Shunlin Liang, Jiyuan Liu, and Dafang Zhuang
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Abstracts: [1] Forest change is a major contributor to changes in carbon stocks and trace gas fluxes
between terrestrial and atmospheric layers. This study compares two satellite estimates of percent tree
distribution data sets over China. One estimate is from the Chinese National Land Cover Data Set (NLCD)
generated by a multiyear national land cover project in China through visual interpretation of Landsat
thematic mapper (TM) and the Enhanced Thematic Mapper Plus (ETM+) images primarily acquired in
the year 2000. The other estimate is the Moderate-Resolution Imaging Spectroradiometer (MODIS)
standard product (MOD44B) from the same year. The two products reveal some common features, but
significant discrepancies exist. Detailed analyses are carried out with different land cover types and over
different regions. Comparison results show that the difference of the total tree canopy area for the whole
country is 159,000 km”. The pixel counts in the NLCD data set for dense forest are 4 times those in the
MODIS data set with the reverse holding for sparse forest. Generally, the percent tree canopy area of the
NLCD data set is larger in eastern China and lower in the Tibetan plateau margin region. For different
land cover types the percentage of tree canopy areas shows a good agreement for evergreen forests but a
large discrepancy for deciduous forests. The largest variations are associated with grassland and
nonvegetation classes. Regarding the spatial distributions of their differences, Inner Mongolia is the place
where both data sets show a diverse result, but Guizhou and Fujian present the least divergence among
those provinces with the tree canopy area being more than 20,000 km?.

Journal of Geophysical Research,2006

13. An Automated Approach to Site Selection for Ecological Restoration in Fragmented
Landscapes
Robert Roth a, A-Xing Zhu, Eric Holbus , Jesse Papez ,Jeremy Quan

Abstracts: Reducing fragmentation and increasing interior area of habitat patches are major goals of
restoration programs. Most strategies to correct these issues are qualitative based on visual
interpretation, rather than quantitative based on the spatial characteristics of patches. To circumvent
this, we developed an approach that integrates domain knowledge into an objective and geometric
analysis of the spatial characteristics of patches. A prioritization grid is then generated from this
approach and used to evaluate prospective ecological restoration sites based on their capability to
decrease fragmentation and increase interior area. An application of the method indicated a 25%
improvement of the compactness ratio and overall saving of investment in restoration efforts.

Geographic Information Science,2006-12
14. A new approach on nearest-neighbour method to discover cluster features in overlaid

spatial point processes.

Pei T, A Zhu, C Zhou, B Li, C Qin

95



2006 £F 5155 AR B AR 40 5K 0 SR AR A

Abstracts:When two spatial point processes are overlaid, the one with higher rate is shown as clustered
points and the other one with lower rate is often perceived to be background. Usually, we consider the
clustered points as feature and the background as noise. Revealing these point clusters allows us to further
examine and to understand the spatial point process. Two important aspects in discerning spatial cluster
features from a set of points are the removing of noise and the determination of number of spatial clusters.
Till now, few methods can deal with these two aspects at the same time in an automated way. In this study
we combine the NN (nearest-neighbour) method and the concept of density-connected to address these
two aspects. First, the removing of noise can be achieved by using NN method, then, the number of
clusters can be determined by finding density-connected clusters. The complexity for finding
density-connected clusters is reduced in our algorithm. Since the number of clusters depends on the value
of k (the kth nearest neighbour), we introduce the concept of lifetime for the number of clusters in order to
measure how stable the segmentation results (or the number of clusters) are. The number of clusters
having the longest lifetime is considered to be the final number of clusters. Finally, a seismic example of
the west part of China is used as a case study to examine the validity of our method. In this seismic case
study we discovered three seismic clusters: one as the foreshocks of Songpan quake (M = 7.2), and the
other two are aftershocks related to Kangding-Jiulong (M = 6.2) quake and Daguan quake (M = 7.1),
respectively. Through this case study we conclude that the approach we proposed is effective in removing
noise and determining the number of feature clusters.

International Journal of Geographical Information Science, 2006, 20(2): 153-168.

15. Large-Scale Hydroelectric Projects and Mountain Development on the Upper
Yangtze River
Yao Yonghui, Zhang Baiping, Ma Xiaoding, Mapeng

Abstracts: The upper Yangtze River is extremely rich in hydropower, with 9 large-scale hydropower
projects planned and 2 under construction. Current and projected large-scale hydropower projects
pose difficult challenges as well as great hope for development of local impoverished areas. There
are great difficulties in coordinating hydropower development and local regional development,
owing to gaps in national policies, clear separation between enterprise and local communities, and
problems with local management and the local economy. The local government faces the dilemma of
supporting national hydropower development on the one hand, and safeguarding the interests of
local people on the other. Local regional development requires general planning and a proper
national policy for resettling dam migrants. A special national eco-district is proposed to delimit
reaches in the upper Yangtze River area that will provide ecological security for the developed
reaches and the dams lower down on the Yangtze River.

Mountain Research and Development,2006,26(2): 109~114
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16. Comparative analyses of the scaling diversity index and its applicability
Tian Xiang Yue, Wei Wang, Qiang Yu, Zhi Lin Zhu, Shi Huang Zhang,
Ren Hua Zhang, Zheng Ping Du

Abstracts:Besides the scaling diversity index that has been newly developed, 11 traditional diversity
indices are found in literature. Analyses show that the 11 traditional indices are unable to formulate
the richness component of diversity. Especially, the most widely used index, Shannon-Weiner index,
cannot express the evenness component. On the contrary, the scaling diversity index is able to
formulate both richness aspect and evenness aspect of diversity. The scaling diversity index has been
applied to developing scenarios of ecological diversity at different spatial resolutions and spatial
scales. A case-study in Fukang of Xinjiang Uygur Autonomous Region in China shows that the
scaling diversity index is sensitive to spatial resolutions and easily understood. It is scientifically
sound and could be operated at affordable cost.

International Journal of Remote Sensing,2006, Vol. 27

17. An intelligent GIS model for multi-modal urban transportation network
Feng Lu, Paiwei Shen, Jie Chen

Abstracts:Modeling and manipulating non-planar urban multimodal transportation network have always
been a hard task in GIS. Firstly, since the practical non-planar network topology is influenced by
geometry information, semantic information, and traffic control rules, building and maintaining correct
network topology need a great deal of manual intervention. Both of the efficiency and quality can’t get
guaranteed. Second, the non-planarity and multi-mode of urban transportation network make network
topologies more complex. In this paper, considering the intrinsic rules of connectivity in urban
transportation network, an intelligent network model based on a network topology automation (NETA)
framework is proposed. Adopting the trigger concept in DBMS, the authors implement the key flow of
NETA and executive engine of the control system within the NETA framework. A prototype system is
developed, and the validation of the model and approaches proposed in this paper is verified.

GIS Development.2006, 0971-9377

18. An auto-human support system prototype of spatial analysis

Li L, Wang J.
Abstracts: Spatial analysis is a multidisciplinary field that involves multiple influential factors, variation and
uncertainty, and modeling of geospatial data is a complex procedure affected by spatial context, mechanism
and assumptions. In order to make spatial modeling easier, some scholars have suggested a lot of knowledge

from exploratory data analysis (EDA), specification of the model, to fitness and diagnosis of the model, to
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re-specification, until to interpretation of the model. Also an amount of software has improved some
functionalities of spatial analysis, e.g. EDA by the dynamic link (GeoDa) and robust statistical calculation
(R). However, there are few programs for spatial analysis that can automatically deal with unstructured
declarative issues and uncertainty in machine modeling using the knowledge from the scholars. Against this
context, this paper suggests a prototype support system for spatial analysis that can automatically use
experience and knowledge from the experts to deal with complexity and uncertainty in modeling. The
knowledge base component, as the major contribution of the system, in support of the expert system shell
codes and stores declarative modeling knowledge, i.e. spatial context, mechanisms, assumptions and prior
knowledge to deal with declarative issues during the modeling procedure. With the open architecture, the
system integrates functionalities of other components, e.g. GIS’ visualization, DBMS, and robust calculation
in an interactive environment. With the application case of spatial sampling, design and implementation of
spatial modeling with such a system are demonstrated.

Progress in Nature Sciences 16(9), 954-966

19. A geological analysis for the environmental causes of human birth defects based on GIS
Li X, Wang J, Liao Y, Meng B & Zheng X.

Abstracts: Previous studies on birth defects risk from environmental factors focused on the
dose-response relationship of exposure to toxic materials. The purpose of this article is to investigate
the relationship between the geological background and occurrence ratio of neural tube defect (NTD)
birth defects. Bayesian method was used to adjust the occurrence of NTD birth defects; both
parametric and nonparametric statistical methods were used to quantify the correlation between
geological background and human birth defects risk. At the two limbs of anticline rock, whose
kernel stratum is of Archean kingdom, age of rock strata showed significant positive correlation to
the occurrence of birth defects risk. In the region inside 4 km around the fault zone, the occurrence
ratio of NTD birth defects is the highest; and decreases when the buffer distance increases. In macro
spatial scale, geological background has a significant correlation to the birth defects risk with people
residing near the fault zone having higher risk to beget babies with birth defects.

Toxicological & Environmental Chemistry 88(3): 551-559.

20. Net Primary Productivity of China’s Terrestrial Ecosystems from a Process Model Driven
by Remote Sensing
X. Feng, G. Liu, J.M. Chen, M. Chen, J. Liu, W.M. Ju, R. Sun ,W. Zhou
Abstracts:The terrestrial carbon cycle is one of the foci in global climate change research.
Simulating net primary productivity (NPP) of terrestrial ecosystems is important for carbon cycle

research. In this study, China’s terrestrial NPP was simulated using the Boreal Ecosystem
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Productivity Simulator (BEPS), a carbon-water coupled process model based on remote sensing
inputs. For these purposes, a national-wide database (including leaf area index, land cover,
meteorology, vegetation and soil) at a 1 km resolution and a validation database were established.
Using these databases and BEPS, daily maps of NPP for the entire China’s landmass in 2001 were
produced, and gross primary productivity (GPP) and autotrophic respiration (RA) were estimated.
Using the simulated results, we explore temporal-spatial patterns of China’s terrestrial NPP and the
mechanisms of its responses to various environmental factors. The total NPP and mean NPP of
China’s landmass were 2.235 GtC and 235.2 gC m-2 yr-1, respectively; the total GPP and mean GPP
were 4.418 GtC and 465 gC m-2 yr-1; and the total RA and mean RA were 2.227 GtC and 234 gC
m-2 yr-1, respectively. On average, NPP was 50.6% of GPP. In addition, statistical analysis of NPP
of different land cover types was conducted, and spatiotemporal patterns of NPP were investigated.
The response of NPP to changes in some key factors such as LAI, precipitation, temperature, solar
radiation, VPD and AWC are evaluated and discussed.

Journal of environment management,2006

21. Carbon uptake and change in net primary productivity of oasis-desert ecosystem in arid
western China with remote sensing technique
ZHANG lJie, PAN Xiaoling, GAO Zhiqgiang, SHI Qingdong, LV

Abstracts: Arid and semi-arid ecosystems exhibit a spatially complex biogeophysical structure.
According to arid western special climate-vegetation characters, the fractional cover of photosynthetic
vegetation (PV), non-photosynthetic vegetation (NPV), bare soil and water are unmixed, using the remote
sensing spectral mixture analysis. We try the method to unmix the canopy funation structure of arid land
cover in order to avoid the differentiation of regional vegetation system and the disturbance of
environmental background. We developed a modified production efficiency model NPP-PEM
appropriate for the arid area at regional scale based on the concept of radiation use efficiency. This model
refer to the GLO-PEM and CASA model was driven with remotely sensed observations, and calculates
not just the conversion efficiency of absorbed photosynthetically active radiation but also the carbon
fluxes that determine net primary productivity (NPP). We apply and validate the model in the Kaxger and
Yarkant river basins in arid western China. The NPP of the study area in 1992 and 1998 was estimated
based on the NPP-PEM model. The results show that the improved PEM model, considering the
photosynthetical activation of heterogeneous functional vegetation, is in good agreement with field
measurements and the existing literature. An accurate agreement (R2 = 0.85, P<0.001) between the
estimates and the ground-based measurement was obtained. The spatial distribution of
mountain-oasis-desert ecosystem shows an obvious heterogeneous carbon uptake. The results are
applicable to arid ecosystem studies ranging from characterizing carbon cycle, carbon flux over arid areas

to monitoring change in mountain-oasis-desert productivity, stress and management.
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J Geographical Sciences, 1009-637X ,2006-04-10

22. Impacts of land-use and climate changes on ecosystem productivity and carbon cycle in
the cropping-grazing transitional zone in China
GAO Zhiqiang, LIU Jiyuan, CAO Mingkui, LI Kerang & TAO Bo

Abstracts: The impact of land-use/land-cover and climate changes on ecosystem productivity and carbon
cycle is one of the most important issues in global change studies. In the past 20 years, the climate and
land-use in China have changed significantly and have had important ecological consequences, especially in
ecologically sensitive regions, e.g. the cropping-grazing transition zone (CGTZ). Here we present a study
that used a process-based ecosystem model and data of land-use changes based on remote sensing and of
climate change at high spatial and temporal resolution to estimate the impacts of land-use and climate
changes on net primary productivity (NPP), vegetation carbon storage, soil heterotrophic respiration (HR),
carbon storage and net ecosystem productivity (NEP) in the CGTZ of China. The results show that the
warming and decreases in precipitation in CGTZ reduced NPP by 3.4%, increased HR by 4.3%, and
reduced annual mean total NEP by 33.7Tg from the 1980s to the 1990s. Although carbon storage in
vegetation and soil was increasing because the mean NPP for the period was higher than HR, the decreasing
NEP indicate that climate change reduced the carbon uptake rate. However, land-use changes in this zone
caused increases in NPP by 3.8%, vegetation carbon storage by 2.4%, and annual total NEP by 0.59Tg. The
land-use changes enhanced ecosystem carbon uptake, but not enough to offset the negative effect of the
climate change. The climate change had greater impacts than the land-use change for the whole CGTZ zone,
but had smaller impacts than the land-use change in the regions where it occurred.

Science in China Ser. D Earth Sciences,2004-03-12

23. Climatic Change on the Tibetan Plateau: Potential Evapotranspiration Trends from
1961-2000
Chen Shenbin, Liu Yunfen and Axel Thomas

Abstracts: Time series (1961-2000) of Penman-Monteith potential evapotranspiration estimates for
101 stations on the Tibetan Plateau and surrounding areas are analyzed in this paper. For the Tibetan
Plateau as a whole potential evapotranspiration (PET) has decreased in all seasons. The average
annual evapotranspiration rate decreased by 13.1 mm/decade or 2.0% of the annual total.
Superimposed on this general decline are fluctuations ranging from app. 600 to 700mm with above
average rates in the 1970s and 1980s. On a regional basis, spatial trend distributions remain stable
throughout the year with similar seasonal variations. Decreasing PET rates are more pronounced in
winter and spring (80% of all stations) as compared to summer and autumn (58% of all stations).
Maximum negative (positive) annual rates were recorded at two stations in the southern Qaidam
Basin with —79.5 mm/decade (84.8 mm/decade) even though in general negative rates tend to be

noticeably higher than positive rates.
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Changes in wind speed and to a lesser degree relative humidity were found to be the most important
meteorological variables affecting PET trends on the Tibetan Plateau while changes in sunshine
duration played an insignificant role. Stable daytime temperatures on the Tibetan Plateau have
limited the importance of temperature trends for changes of PET rates. Negative evapotranspiration
trends are therefore thought to be linked to a general decrease in intensity of the regional monsoon
circulation rather than to reductions in sunshine duration. Reduced PET rates appear to be in contrast
to a predicted increased hydrological cycle under global warming scenarios.

Climatic Change,2006,0165-0009

24. Fractal Analysis Applied To Spatial Structure Of China's Vegetation

ZHU Xiao-hua, Pate]l NILANCHAL, ZUO Wei, YANG Xiu-chun
Abstracts:Based on the fractal theory, the spatial structure of China's vegetation has been analyzed
quantitatively in this paper. Some conclusions are drawn as the following. 1) The relationships between
size and frequency of patch area and patch shape index exist objectively for China's vegetation. 2) The
relationships between perimeter and area exist objectively for China's vegetation. 3) The fractal
dimension of evergreen needleleaf forests on mountains in subtropical and tropical zones is the largest,
while the smallest for deciduous broadleaf and evergreen needleleaf mixed forests in temperate zone,
reflecting the most complex spatial structure for evergreen needleleaf forests on mountains in
subtropical and tropical zones and the simplest for deciduous broadleaf and evergreen needleleaf mixed
forests in temperate zone. 4) The fractal dimensions of China's vegetation types tend to decrease from
the subtropics to both sides. 5) The stability of spatial structure of deciduous broadleaf and evergreen
needleleaf mixed forests in temperate zone is the largest, while the smallest for double-cropping rice, or
double-cropping rice and temperate-like grain, and tropical evergreen economic tree plantations and
orchards, reflecting the steadiest for deciduous broadleaf and evergreen needleleaf mixed forests in
temperate zone and the most unstable for double-cropping rice, or double-cropping rice and
temperate-like grain, and tropical evergreen economic tree plantations and orchards in spatial structure.
6) The stability of spatial structure of China's vegetation tends to decrease from the temperate zone to
both sides. It is significantly pertinent to understand the formation, evolution, dynamics and complexity
rule of ecosystem of vegetation.
Key words: vegetation; spatial structure; fractal; fractal dimension; China

CHINESE GEOGRAPHICAL SCIENCE, Volume 16, Number 1, pp. 48- 55, 2006

25. Estimation of incident photosynthetically active radiation fromModerate Resolution
Imaging Spectrometer data
Shunlin Liang, Tao Zheng, Ronggao Liu, Hongliang Fang,

Abstract:Incident photosynthetically active radiation (PAR) is a key variable needed by almostall
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terrestrial ecosystem models. Unfortunately, the current incident PAR productsestimated from
remotely sensed data at spatial and temporal resolutions are not sufficientfor carbon cycle modeling
and various applications. In this study, the authors develop anew method based on the look-up table
approach for estimating instantaneousincident PAR from the polar-orbiting Moderate Resolution
Imaging Spectrometer(MODIS) data. Since the top-of-atmosphere (TOA) radiance depends on both
surfacereflectance and atmospheric properties that largely determine the incident PAR, our firststep is
to estimate surface reflectance. The approach assumes known aerosol propertiesfor the observations
with minimum blue reflectance from a temporal window of eachpixel. Their inverted surface
reflectance is then interpolated to determine the surfacereflectance of other observations. The second
step is to calculate PAR by matching thecomputed TOA reflectance from the look-up table with the
TOA values of the satelliteobservations. Both the direct and diffuse PAR components, as well as the
total shortwaveradiation, are determined in exactly the same fashion. The calculation of a daily
averagePAR value from one or two instantaneous PAR values is also explored. Groundmeasurements
from seven FLUXNET sites are used for validating the algorithm. Theresults indicate that this
approach can produce reasonable PAR product at 1 km resolutionand is suitable for global applications,
although more quantitative validation activities arestill needed.

Journal Of Geophysical Research, Vol. 111, D15208,

Doi:10.1029/2005jd006730, 2006

26. Continuous Tree Distribution In China: A Comparison Of Two Estimatesfrom
Moderate-Resolution Imaging Spectroradiometer And Landsatdata
Ronggao Liu, Shunlin Liang, Jiyuan Liu, and Dafang Zhuang

Abstract:Forest change is a major contributor to changes in carbon stocks and trace gas fluxes between
terrestrial and atmospheric layers. This study compares two satellite estimates of percent tree distribution
data sets over China. One estimate is from the Chinese National Land Cover Data Set (NLCD) generated
by a multiyear national land cover project in China through visual interpretation of Landsat thematic
mapper (TM) and the Enhanced Thematic Mapper Plus (ETM+) images primarily acquired in the year
2000. The other estimate is the Moderate-Resolution Imaging Spectroradiometer (MODIS) standard
product (MOD44B) from the same year. The two products reveal some common features, but significant
discrepancies exist. Detailed analyses are carried out with different land cover types and over different
regions. Comparison results show that the difference of the total tree canopy area for the whole country is
159,000 km”. The pixel counts in the NLCD data set for dense forest are 4 times those in the MODIS
data set with the reverse holding for sparse forest. Generally, the percent tree canopy area of the NLCD
data set is larger in eastern China and lower in the Tibetan plateau margin region. For different land cover

types the percentage of tree canopy areas shows a good agreement for evergreen forests but a large
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discrepancy for deciduous forests. The largest variations are associated with grassland and nonvegetation
classes. Regarding the spatial distributions of their differences, Inner Mongolia is the place where both
data sets show a diverse result, but Guizhou and Fujian present the least divergence among those
provinces with the tree canopy area being more than 20,000 km?®.

Journal Of Geophysical Research, Vol. 111, D08101,

doi:10.1029/2005JD006039, 2006

27. Estimation of Systematic Errors of MODISThermal Infrared Bands
Ronggao G. Liu, Jiyuan Y. Liu, and Shunlin Liang

Abstract:This letter reports a statistical method to estimatedetector-dependent systematic error in
Moderate Resolutionlmaging Spectroradiometer (MODIS) thermal infrared (TIR) Bands 20-25 and
27-36. There exist scan-to-scan overlappedpixels in MODIS data. By analyzing a sufficiently large
amount of those most overlapped pixels, the systematic error of each detector in the TIR bands can
be estimated. The results show that the Aqua MODIS data are generally better than the Terra
MODIS data in 160 MODIS TIR detectors. There are no detector-dependent systematic errors in
Bands 31 and 32 for both Terra and Aqua MODIS data. The maximum detector errors are 3.00 K in
Band 21 of Terra and —8.15 K in that of Aqua for brightness temperatures of more than 250 K.

leee Geoscience And Remote Sensing Letters, Vol. 3, No. 4, October 2006
3.4 EAINERSVE BT E

1. Study on Virtual Geographic Environment for Ecosystem Monitoring & Management in
Lancang River Basin
Zhang A (Zhang, An), Qi QW (Qi, Qingwen), Jiang LL (Jiang, Lili),

Xu L (Xu, Li), Zou XP (Zou, Xiuping), Li J (Li, Jin), Guo CH (Guo, Chaohui)
Abstracts: Virtual Geographic Environment is an avatar-based humans and 3d virtual worlds.
Because of the avatar-based human's participation, VGE helps people to make decision based on the
understanding of the virtual geographic environment. This paper takes the Lancang River basin as
study area which located in the border area of Yunnan province, China. In order to monitor and
manage the ecosystem in Lancang River basin, a virtual geographic environment is designed and
developed based on a Client/Server structure. A virtual geographic environment Client is developed
based on ArcGIS Engine. The client accesses the database though the ArcSDE. The client can help
people explore virtual ecosystem in Lancang River basin. The viewer can immerse interact and
image in a 3d sense. The viewer can also implement multi layer data query, 3d terrain analysis,
spatial analysis, dynamic ecosystem model simulation, such as flood simulation, wild fire simulation

etc. In the virtual geographic environment we do not only pay attention to the visualization but also
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the cognizance. The ecological styles in Lancang River basin are analyzed in 3 different periods
(1970s, 1990s, and 2000s) based on the RS images in the 3D scene. The changes of the ecological
styles also are analyzed. Several ecosystem models are simulated in 3d scene. The regions where
have ecological environment problem will be marked and monitored. After the complex
understanding of the virtual geographic environment in Lancang River, a sustainable development
strategy can be made to give advice to the study area.

2006 IEEE INTERNATIONAL GEOSCIENCE AND REMOTE SENSING

SYMPOSIUM, VOLS 1-8,2006

2. High-resolution Soil Survey Using SoLIM Based on 1-foot DEM
Burt, J.E., Q. Zhu, D. Simonson, T. Hunt, A.X.Zhu

Abstracts: The increasing availability of LIDAR and other high-resolution digital elevation
models (DEMs) offers the potential for digital soil mapping with unprecedented spatial resolution.
To date the promise of improved surveys is only that---a potential. Given the much higher
acquisition and data processing costs associated with high-resolution DEMs, there is an immediate
need to know if increased DEM resolution will in fact yield better surveys. This study is the first
to use the SoLIM expert system predictive mapping model with a very high-resolution DEM, and
so far as we know, it represents the first application of this genre of model based on very
high-resolution terrain data.

18th World Congress of Soil Science,2006-08-9

3. Spatial Data Mining for Soil Survey Updates
James E. Burt, Rongxun Wang, A.-Xing Zhu, Tim Meyer, and Jon Hempel

Abstracts: In the United States, most cooperative soil survey activities are directed toward revision
of existing surveys. Such surveys, which are typically decades old, can be thought of as spatial
expressions of the surveyor's conception of soil-landscape relations. That is, based on field
investigation, laboratory analysis, review of other surveys, etc., the scientist develops soil concepts
(soil classes) and associates those concepts with geology, landscape position, slope, curvature,
vegetation, and other environmental indicators that can be exploited in mapping. Obviously, those
indicators which are directly tied to pedogenesis play a vital role in the soil-landscape model.
Traditional survey practice was largely manual, with heavy reliance on stereo aerial photography for
line placement (application of the model). There are two primary motivations for survey updates.
First, limitations inherent in the manual process prevent totally consistent application of the model,
regardless of how complete and well-conceived that model might be. Second, over time soils

knowledge improves, and it is obviously desirable to incorporate that knowledge in a revised survey.
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The existing surveys, though not perfect, contain a wealth of information that can potentially serve
as a starting point for a revised survey. Although the scientist's soil-landscape model might not be
explicitly documented anywhere, it is implicit in the survey. Our project is motivated by belief that if
the model can be recovered from the existing survey, it can be used to jumpstart model development
for the new survey. To that end, we have developed a set of data mining tools for extracting
soil-landscape relations from a published survey. Map polygons are overlaid on raster data of
various sorts, including a number of variables computed from a Digital Elevation Matrix (DEM).
The DEM-derived data include slope, aspect, planform and profile curvatures, wetness index, and
other terrain indices. Together with geology and other non-DEM data, they define a suite of
environmental variables identified by a soil scientist as likely to be important in the study area. Our
tools extract knowledge in the form of frequency distributions of pixels within map polygons. That is,
for any polygon there is distribution of elevation, slope, etc. indicating the range of environmental
conditions over which that polygon has been mapped. By comparing distributions of one map unit
with another, we obtain information about how the original surveyor chose to map those units; that is,
we find similarities and differences in the environments occupied by the units. By comparing
frequency distributions for polygons of the same map unit, we obtain information about the
consistency of mapping, and can identify polygons that occupy anomalous environmental settings.
This paper describes the data mining tools and their application to soil update for lowa County in
southwestern Wisconsin, U.S.A. We show how the mined data can be used to uncover soil-landscape
models, and its utility in both revising soil concepts and suggesting the need for new concepts. We
also show that after editing, the mined data can be used in SoLIM--a predictive modeling method--to
produce an improved soil survey. We argue that by exploiting recent advances in expert knowledge
systems and spatial data processing, methodologies similar to those discussed here have potential for
producing faster and more accurate soil survey updates.

18th World Congress of Soil Science,2006-07-10

4. Analysis of Spatial configuration of the Palace Museum: An Application of the
Axial-Based Space Syntax
Jie Chen and Feng Lu
Abstracts: Movement in a spatial system is produced and determined by the structure of the
complex space itself, rather than special attractors within the whole spatial system. Based on this
theory of space syntax, tourists' convergence and dispersal in the Palace Museum should be
originated by the distribution of the internal constructions form. This article presents an application
of the space syntax approach to the Palace Museum. After analyzing its internal spatial configuration,
as a conclusion, the paper provides some rational advices so as to facilitate tourists as well as protect

our invaluable cultural heritage.
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Geoinformatics 2006: Geospatial Information Science,2006-10-28

5. Statistics analysis embedded in spatial DBMS
Rongguo Chen and Siqing Chen

Abstracts: This article sets forth the principle and methodology for implementing spatial database
management system (DBMS) by using open source object-relational DBMS - PostgreSQL. The
geospatial data model and spatial analysis and processing operations for spatial objects and datasets can
be inserted into the DBMS by extended SQL. To implement the statistics analysis embedded in spatial
DBMS, an open source statistical program R is introduced to extend the capability of the spatial DBMS.
R is a language and environment for statistical computing and graphics. There is a large sum of statistical
methods in the form of packages in R. Many classical and modern spatial statistical techniques are
implemented in R environment. PL/R is a loadable procedural language containing most of the
capabilities in R language which is extensible and enables user to write DBMS functions and triggers in R
language. Therefore, the PL/R will extend its capability of spatial statistics and geostatistics when the two
kinds of packages are loaded into R language. The PL/R can be extended without limit so that any new
method of statistics analysis embedded into the spatial DBMS becomes very convenient.

Geoinformatics 2006: Geospatial Information Technology,2006-10-28

6. Assessment of aeolian desertification in Korqin Sand, China (Proceedings Paper)
Cui Linli, Fan Wenyi, Shi Jun, Zhiqiang Gao

Abstracts: Desertification is a worldwide concern and the assessment of aeolian desertification has
become one hotspot in global ecosystem research. In this paper, hyperspectral data acquired from
modular OMIS-I imaging spectrometer, combined with ETM data and field survey data, was used to
assess the aeolian desertification in Korqin Sand, Inner Mongolia, China by pixel-level. The results
indicated that hyperspectral image, combined with ETM image and little field works, is capable to
monitor and assess desertification through quantitative retrieval of assessing parameters directly
from hyperspectral data or indirectly from the encoding map by visual interpretation of hyperspectral
image and ETM image. For the retrieval of vegetation biomass and coverage, polynomial fit curve is
suitable to regions where shrubs and grasses coexist, while linear fit curve is suitable to single
vegetation type and was highly restricted by region. The retrieval of surface soil water content based
on soil thermal inertia is suitable in flat terrain and sparse vegetation, and it can resist vegetation
disturbance. The algorithms for numerical evaluation and quantitative retrieval for hyperspectral
image are also practicable for aeolian desertification in Korqin Sand, China.

Proceedings of SPIE,2006
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7. A Java-based GIS Framework and its Cross-platform Prototype System UStudio
Gao Ang, Chen Rong-guo, Sun Jian, Chen Jie, Lang Ling-ling

Abstracts: One of the challenges in building Geographic Information System (GIS) application is
integrating various components together effectively to create cross-platform application with
expansibility and interoperability for spatial data operation. To solve the problems such as poor
expansibility and interoperability in building GIS application, we establish a flexible GIS
architecture framework to build high performance cross-platform application. Also we create a GIS
prototype system UStudio based on Java language to validate our framework as well as provide
various interfaces for the extension development of further GIS features. This article summarizes our
framework architecture as well as our research on the spatial data interoperability and also gives a
best practice on how to integrate Java software library with Eclipse framework to build prototype
system UStudio. Meanwhile, UStudio conform to Open Geospatial Consortium (OGC) standards for
geospatial and creates extensible software application programming interfaces for GIS and other
mainstream technologies. We also combine the free and openly available standards provided by
OGC to create UStudio application interface for the further feature development.

The 14th International Conference on Geolnformation,2006

8. Research on open spatial information visualization system(OSIVS)
Hu Zhirui, Du Qingyun, Wang Yingjie, Yu Zhuoyuan

Abstracts: The software is now transferring from special system to open systems, which is easier to
use and more self-adaptive. In this paper, the research on the an open visualization systems, Open
Spatial Information Visualization System (OSIVS) is put forward. Firstly, by analyzing some
existing open systems and concepts, the authors give the concept of Open Spatial Information
Visualization System, and put forward some idea to build an OSIVS. Secondly, the authors describe
a prototype system in details by analyzing an OSIVS developed by Institute of Geographical
Sciences and Natural Resources Research. Finally, the conclusions are made on the research of
OSIVS and its relationship to Self-adaptive Spatial Information System.

Geoinformatics 2006: Geospatial Information Technology,2006-10-28

9. Using the RBFN model and GIS technique to assess wind erosion hazard of Inner Mongolia
Huading Shi, Jiyuan Liu, Dafang Zhuang, Yunfeng Hu

Abstracts: Soil wind erosion is the primary process and the main driving force for land

desertification and sand-dust storms in arid and semi-arid areas of Northern China. Many researchers

have paid more attention to this issue. This paper select Inner Mongolia autonomous region as the

research area, quantify the various indicators affecting the soil wind erosion, using the GIS
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technology to extract the spatial data, and construct the RBFN (Radial Basis Function Network)
model for assessment of wind erosion hazard. After training the sample data of the different levels of
wind erosion hazard, we get the parameters of the model, and then assess the wind erosion hazard.
The result shows that in the Southern parts of Inner Mongolia wind erosion hazard are very severe,
counties in the middle regions of Inner Mongolia vary from moderate to severe, and in eastern are
slight. The comparison of the result with other researches shows that the result is in conformity with
actual conditions, proving the reasonability and applicability of the RBFN model.

Proceedings of SPIE,2006

10. Improvement of the sub-pixel weighted algorithm for retrieving pixel surface emissivity
and its application.
J. Tian, R.H. Zhang, H.B. Su, Zhao-LiangLi, X.M. Sun, Z. Zhu and Y. Zhou

Abstracts: As well known, surface emissivity is one of the key parameters in the retrieval of surface
temperature. The algorithms and the measurements about it are always the focus in the field of thermal
remote sensing study. Among these methods for acquiring emissivity on pixel scale, day/night
algorithm is used widely, for example, MODIS LST product; on the other hand, sub-pixel weighted
method is an operational algorithm. Because the emissivities of the soil vary with different water
contents, it is necessary to adopt the concept of relative thermal inertia to account for this effect. In
addition, other influencing factors, such as type of soil, structure of soil and vegetation cover can also
lead to different emissivity. In order to optimize this algorithm further, we did the experiments using an
automatic field observation system to retrieve the component emissivity of mixed ground objects in
November, 2005 developed by our group. In the experiment., the observed objects were composed of
four sub-pixel components which have different combinations of soil content, soil type and vegetation
cover. Then, the revised algorithm and the day/night algorithm to MODIS data are compared. Similar
results were found in the two experimental sites. Since the day/night method requires day and night
remote sensing data in a same day, it is difficult to be applied to TM and NOAA-AVHRR data, while
the new sub-pixel weighted method will be a good choice.

IEEE International Geoscience and Remote Sensing Symposium

(IGARSS),2006-07-4

11. A top-down hierarchical spatio-temporal process description method and its data
organization
Xie, Jiong, Xue, Cunjin
Abstracts: Modeling and representing spatio-temporal process is the key foundation for analyzing
geographic phenomenon and acquiring spatio-temporal high-level knowledge. Spatio-temporal

representation methods with bottom-up approach based on object modeling view lack of explicit
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definition of geographic phenomenon and finer-grained representation of spatio-temporal causal
relationships. Based on significant advances in data modeling of spatio-temporal object and event,
aimed to represent discrete regional dynamic phenomenon composed with group of spatio-temporal
objects, a regional spatio-temporal process description method using Top-Down Hierarchical approach
(STP-TDH) is proposed and a data organization structure based on relational database is designed and
implemented which builds up the data structure foundation for carrying out advanced data utilization
and decision-making. The land use application case indicated that process modeling with top-down
approach was proved to be good with the spatio-temporal cognition characteristic of our human, and its
hierarchical representation framework can depict dynamic evolution characteristic of regional
phenomenon with finer-grained level and can reduce complexity of process description.

International Symposium on Spatial Analysis, 2006

12. A multiple-band algorithm for separating land surface emissivity and temperature from
ASTER imagery.
K.B. Mao, J.C. Shi, Zhao-LiangLi, Z. Qin, X. Wang and L.M. Jiang

Abstracts: We intend to propose a multiple-band algorithm which can simultaneously retrieve land
surface temperature and emissivity from ASTER data. We build four radiance transfer equations for
ASTER band 11, 12, 13, 14, which involve six unknown parameters (average atmosphere
temperature, land surface temperature and four bands emissivity). We also analyze the emissivity
characteristics of common objects about 160 kinds provided by JPL spectral database between
thermal band 11, 12, 13, 14 and find that there is approximate linear relationship between them. For
common 80 kinds terrors, the average emissivities error of band Hand 14 are all under 0.01, the max
emissivity error is under 0.0097 for band 11 and 14. So we can obtain six equations and six unknown
parameters. In order to improve the accuracy, we can make some classification before retrieving land
surface temperature. We can use three methods to resolve the equations. The first is that we make
classification for image and get different equation, then resolve the equation. The second is
Least-squares. The third is that, we can simulate database according to the characteristics of objects
and utilize the neural network to resolve equations. The analysis indicates that the neural network
can improve the practical and accuracy of algorithm.

IEEE International Geoscience and Remote Sensing Symposium (IGARSS),2006

13. Simulation of Land ET of China with CoLM

L. Ma, L. Tang and Zhao-LiangLi
Abstracts: It has become a great demand and a difficult task to study regional evapo-transpiration
(ETs) in the field of geology and geography nowadays. As one of the most important contents in

studying the interaction between land surface and atmosphere, the precise estimation of various land
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surface evapo-transpiration makes great sense to study the global climate change, as well as the
reasonable utilization and distribution of water resources. Firstly, this paper analyzed several methods
which are used to study ETs nowadays, especially the advantages and disadvantages of the prevailing
method of RS for ETs, and proposed the new idea of combining the remote sensing method with the
land-surface process model based on the previous work of Remote Sensing model for ETs. Then we
drove CoLM (Common Land Model), which is the most advanced land surface process model in the
world with GSWP-2 re-analyses meteorological data, and compared the ETs calculated by CoLM with
the result calculated by a remote sensing model SEBS-China in 1991 of China. The result indicates that
both models can simulate the monthly ETs however uncertainties exist in both of the models, which
shows the significance and feasibility of the combination of two models in estimation of ETs. At last
this paper analyzed the cause of the uncertainties of CoLM and prospected our future work, which is a
preparation for the calibration to land surface model with RS model for ETs.

Remote Sensing of the Environment: 15th National Symposium

on Remote Sensing of China,2006-06-09

14. Research on retrieving land surface temperature from MODIS thermal infrared data
L. Zheng, L.L. Tang, and Zhao-LiangLi
Abstracts: In Earth Observing System (EOS) plan, MODerate-resolution Imaging
Spectroradiometer (MODIS) is loaded on both the two polar-orbit satellites: Terra (EOS-AM1) and
Aqua (EOS-PM1). MODIS data has 16 Thermal InfraRed (TIR) channels (3.5~14.5 um) among all
of its 36 channels. Land Surface Temperature (LST) is an important indicator of earth surface energy
balances and climate changes, as well as a key parameter in physical processes of land surface on
both global and regional scale. LST is widely applied in the research of disciplines such as
meteorology, hydrology, ecology, biochemistry, etcl. Therefore, retrieving LST from appropriate
MODIS TIR bands is one of the important applications. First of all, this paper introduces theoretical
foundations of retrieving LST from remote sensing data, such as the method of selecting appropriate
TIR bands by conditional analysis of atmospheric window. Then, this paper provides an overview of
LST retrieving algorithms up to now, including Single Window Algorithm, Split Window Algorithm,
Improved Split Window Algorithm, Generalized Split Window Algorithm and Day/Night Algorithm.
And at last, towards to the limitations of LST retrieving algorithm, the authors indicates their
specific perspectives on the directions of further correlative research in two aspects: improving LST
retrieving algorithm and increasing LST retrieving accuracy.
Remote Sensing and Space Technology for Multidisciplinary Research and
Applications,2006-05-19
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15. Identifying the breeding areas of locusts in the Yellow River estuary using Landsat ETM+
imagery
Liu Qingsheng, Liu Gaohuan, Yang Yuzhen, Liu Peng, Huang Jianjie

Abstracts: The Yellow River Estuary became an important plague region of locusts because of its
special geographic location. Many years' survey data showed that the environment was the chief factor
that influenced locust pest occurring. In the recent years, because the amount of water from the Yellow
River and precipitation reduced and distributed asymmetrically, and soil salinization became serious
much more, and many farmlands went out of cultivation, which improved the habitats for locusts, the
plague of locusts happened frequently under condign climate. The field survey data from 1991 to 2000
showed that the plague of locust became more aggravating year after year. Therefore, it is important to
monitor and control the plague of locusts. According to many years' investigation data analysis, got the
condign habitat conditions for Locusta Migratoria Manilensis (Meyen) in the Yellow River Estuary. So
the breeding areas of locusts monitoring with remote sensing imagery was to identify those regions
according to the condign habitat conditions. Landsat ETM+ imagery (2000-05-02) data was chosen to
identify the breeding areas of locusts in the Yellow River Estuary. Firstly classified Landsat TM
imagery (2000-5-2) and extract reed lands and lawn lands and slightly salinized soils. Secondly made
mask images through transforming these three raster classes into vector layers, then calculated a
anti-atmospheric visible light vegetation index VARIg = (B2-B3)/(B2+B3-B1). According to field
investigation data of vegetation fractional cover in 2000, got the relationship between vegetation
fractional cover and VARIg values, 70% to 3.0, 50% to 2.3. As a result, the infrequent areas were
where VARIg values were great than 3.0, and the moderate areas were where VARIg values were
between 2.3 and 3.0, and frequent areas were where VARIg values were under 2.3. According to
statistical analysis, the infrequent areas were percent 10 of the lands that have the condign soil salt
content for locust growth, and the moderate areas of locusts were percent 40, and the frequent areas
were percent 50. Because of the low spatial resolution of ETM+ imagery not enough to identify
vegetation structure and components, and the quick spatial and temporal change of soil water content,
this research only discussed vegetation fractional cover and soil salt content, and quantitative
assessment of the identification results and a detailed research need more high spatial and temporal
resolution remote sensing data and surface data supports in the future.

Remote Sensing of the Environment: 15th National Symposium on Remote Sensing of China ,2006-06-09
16. Satellite-data based analysis of ecotope diversity on different spatial scales in China

Ma Shengnan, Yue Tianxiang

Abstracts: Ecotope diversity of land-cover in China is calculated on 4 different spatial scales by means
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of the scaling diversity model. The calculation is based on land-cover database derived from remotely
sensed data in the late of 1980s, the middle of 1990s and the late of 1990s. The calculation result shows
that on national scale, ecotope diversity has a decrease trend during the period from the late of 1980s to
the middle of 1990s and has an increase trend from the middle of 1990s to the late of 1990s; on
economic-region scale, the central region and eastern region have more ecotope diversity than the
western region; on provincial scale, for any one of the three economic regions, if a province, termed A,
has more ecotope diversity than a compared province, termed B, in one period, A must have more
ecotope diversity than B in other two periods generally; on county scale, 14 hot-spots of ecological
diversity conservation have more ecotope diversity in the three periods. Ecotope diversity on national
scale is more than the one on economic-region scale; ecotope diversity on economic-region scale is
more than the one on provincial scale, which is more than the one on county scale.

Proceedings of SPIE, the International Society for Optical Engineering,2006

17. Theory, Method and Technology of 3S Based Ecosystem Monitoring, Evaluation and
Adjustment Along Yunnan Border Area
Qi Qingwen, He Daming, Jiang Lili, Zou Xiuping, Li Jin
Abstracts: This paper probe into and study on the theoretic basis of ecosystem monitoring,
evaluation and adjustment along the border of Yunnan Province, using the theory of Global
Millennium Ecosystem Assessment. The key points are whether ecosystem can be effectively
monitored and adjusted, which features can be identified and monitored by 3S technologies, and in
what spatial and temporal dimension they can be monitored and adjusted. Secondly, the method and
key technology, including the setup of method technology system, building of index system,
multi-dimension effect and dimension transformation, mathematic model building, and controlling
adjustment mode and decision making, etc., were researched. Thirdly, in case study section, the
background database was built, and then large, medium and small dimension sample areas were used
in current situation assessment for the whole region, impact assessment for major riverbed, typical
road sector and key ports, and forecasting for the border region, respectively. At last, comprehensive
controlling and adjustment mode and scheme were made up, and the research results was displayed
in dynamically and virtually. From these research activities we got some conclusions, i.e., at first,
the study on the theory, method and technology of 3S based ecosystem monitoring, assessment and
adjustment, is an important contribution to ecological-environment issues along mainland border of
China; secondly, trans-boundary ecological-environment is an item which can be monitored,
evaluated and adjusted using 3S technologies which are the most suitable ones extending and
strengthening human being’s ability of perception and procession to the nature. Fourthly, what we

had done in this field is the beginning for our group, further work will be done deeply and widely.
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IEEE (International Geo-science and Remote Sensing Symposium) ( EI),2006

18. Numerical simulation of surface heat and water fluxes in Tibet Plateau
Lu QF (Lu, Qifeng), Gao W (Gao, Wei), Gao ZQ (Gao, Zhigiang), Wu WL (Wu, Wanli),
Zhang ZG (Zhang, Zhigang), Du BY (Du, Bingyu), Slusser J (Slusser, James)

Abstracts: This paper examines the performance of an off-line version of the Community Land
Model (CLM3.0) by simulating the soil properties: soil temperature, and soil wetness, in Tibetan
Plateau, and the modeled results are validated with direct measurements at three filed sites. The soil
properties in the model are initialized with field measurements and are driven by half-hourly
observed atmospheric variables (temperature, humidity, wind speed, surface pressure and downward
radiation (solar and infrared). The observation (or direct measurements) of the soil properties and
atmospheric fields are collected through the Global Energy and Water Cycle Experiment (GEWEX)
Asian Monsoon Experiment (GAME)-Tibet project. Results indicate the CLM is able to capture
general characteristics of soil in Tibetan Plateau. The model shows sensitivity to initial soil
properties, particularly soil moisture. The initial error in the soil moisture contributes largely the
simulated bias in soil moisture.

Proceedings of SPIE,2006

19. Identification of seismic activities through visualization and scale-space filtering
Qin CZ (Qin, Chengzhi), Leung Y (Leung, Yee), Zhang JS (Zhang, Jiangshe)
Abstracts: The identification of seismic active periods and episodes in spatio-temporal data is a
complex scale-related clustering problem. Clustering by scale-space filtering is employed to give a
quantitative basis for their identification. Visualization methods are employed to facilitate
researchers to interactively assess and judge the clustering results by their domain specific
experience in order to obtain the optimal segmentation of the seismic active periods and episodes.
The real-life applications in strong earthquakes occurred in Northern China confirms the
effectiveness of such an integrative approach.
7th International Conference on Fuzzy Logic and Intelligent Technologies in

Nuclear Science, 2006

20. A measuring device for studying scaling of emissivities from sub-pixel to pixel
Zhang RH (Zhang, Ren-Hua), Tian J (Tian, Jing), Su HB (Su, Hong-Bo),
Sun XM (Sun, Xiao-Ming), Li ZL (Li, Zhao-Liang), Zhu ZL (Zhu, Zhi-Lin)
Abstracts: According to our experiment, emissivity at pixel scale is not equal to the average value
of each sub-pixel emissivities. There exist scaling rule between mixed and single emissivities, which

has important significance to understand models and to improve precision for quantitative inversion
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of land surface temperature and fluxes. In order to search and validate the rules, an automatic field
observed device for component emissivity of mixed ground objects is developed by us. The device
can directly measure emissivities and their distribution for each ground object in 300mm x 400mm
area. It is convenient to deploy and measure. The device is suitable to study scaling effect from
sub-pixel to pixel for any thermal infrared remote sensing data. So far we still do not find similar
observation device like above mentioned. Observed results using the device show that the device is
effective and convenient; measurement principle is correct; the emissivity data are credible. For
tow-dimension objects, we obtained a good agreement between measurements and prediction.
However for three-dimension objects, it is difficult to predict multi-reflection and scaling. The
device shows you advantage for studying multi-reflection and scaling. More experiments will be
carried out in the future.

IEEE International Geoscience and Remote Sensing Symposium

(IGARSS),2006-07-31

21. Estimation of systematic errors of MODIS thermal infrared bands
Liu RGG (Liu, Ronggao G.), LiuJYY (Liu, Jiyuan Y.), Liang SL (Liang, Shunlin)

Abstracts: This letter reports a statistical method to estimate detector-dependent systematic error
in Moderate Resolution Imaging Spectroradiometer (MODIS) thermal infrared (TIR) Bands, 20-25
and 27-36. There exist scan-to-scan overlapped pixels in MODIS data. By analyzing a sufficiently
large amount of those most overlapped pixels, the systematic error of each detector in the TIR
bands can be estimated. The results show that the Aqua MODIS data are generally better than the
Terra MODIS data in 160 MODIS TIR detectors. There are no detector-dependent systematic
errors in Bands 31 and 32 for both Terra and Aqua MODIS data. The maximum detector errors are
3.00 K in Band 21 of Terra and -8.15 K in that of Aqua for brightness temperatures of more than
250 K.

IEEE GEOSCIENCE AND REMOTE SENSING LETTERS,2006-10

22. Net primary production and its change in Chinese plantation

Shi Jun, Zhigiang Gao and Cui Linli
Abstracts: NPP is not only the original driver of carbon cycle, but also has significance in global
change research. In this study, NPP data from GLO-PEM model and Chinese plantation data were
used to explore the spatial and temporal changes of NPP in Chinese plantation area from 1981 to
2000. As the results, mean annual NPP in Chinese plantation area was about 663.37gCm-2yr-1 in the
past 20 years, with higher NPP in several provinces in South China, and lower NPP in some arid and

semi-arid regions in Northeast China, North China and Northwest China. NPP increased more in the
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eastern part of North China and in Central China and South China, but decreased in most regions of
West China, North Liaoning, East Jilin and North Heilongjiang. Monthly variation of plantation NPP
was mainly in phase from June to September, especially in July and August during the 4th times
from 1996 to 2000, monthly NPP increased most. Mixed plantation had the highest mean annual
NPP and coniferous plantation had the least. Plantation in East China had higher mean annual NPP,
annual NPP increase rate and monthly NPP variation than that in West China. The increment of total
annual NPP in Chinese plantation from 1980's to 1990's was 84.51x104tCyr-1. Plantation in Hainan
province had the highest mean annual NPP and NPP increase, and plantation in Guangdong province
had the largest total annual NPP increase in the past 20 years, but in Xinjiang province, mean annual
NPP in plantation area was lowest and decreasing.

Remote Sensing and Modeling of Ecosystems for Sustainability I11,2006-08-14

23. Simulation of directional emission from vegetative canopy using Monte-Carlo method
Wang WM (Wang, Wei-Min), Li ZL (Li, Zhao-Liang)

Abstracts: Although directional measurements of brightness temperature has made by a number of
satellite-based and airborne sensors for a long time, interpretation of such measurements is a difficult task
due to the fact that surface radiometric temperatures are resulted from energy balances in multi-scales
from leaf and soil to the top of canopy or pixel. In this paper, a non-isothermal Monte-Carlo method
based algorithm was proposed to model the angular emission from vegetative canopy and scale
radiometric temperatures of foliage and soil to the top of canopy. This approach allows an accurate
simulation of multi-reflection between foliage layers, foliage layer and soil surface, and foliage layers and
sky, as well as the non-isothermal condition within canopy and between canopy layers and soil surface.
Field measurements of directional thermal infrared radiation, which were collected in the Shunyi remote
sensing campaign in Shunyi, Beijing in 2001 was used to preliminarily validate this non-isothermal
Monte-Carlo algorithm. A reasonable agreement was archived from this validation.

IEEE International Geoscience and Remote Sensing Symposium (IGARSS),2006-07-31

24. Analysis of temporal variations of surface albedo from MODIS
Gao W (Gao, Wei), Lu QF (Lu, Qifeng), Gao ZQ (Gao, Zhigiang),
Wu WL (Wu, Wanli), Du BY (Du, Bingyu), Slusser J (Slusser, James)
Abstracts: Land surface albedo is a key parameter in modeling radiative transfer in the atmosphere.
Simulated climates are sensitive to specified albedo in models. The MODIS BRDF/Albedo Science
Data Product represents the latest attempt at providing a dataset suitable for climate model
comparisons. It is necessary to analyze the feature of white-sky and black-sky albedo, before its use

in land surface models. White-sky (diffuse) and black-sky albedo (direct at local solar noon) in
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China from MODIS based on Lucht algorithm are calculated and analyzed. The differences of
white-sky and black-sky albedo, for different land use/land cover are compared. The derived albedo
exhibits clear interannual variation with large variation in Northern China. Black-sky albedo and
white-sky albedo are characterized with different features for different land covers.

Conference on Remote Sensing and Modeling of Ecosystems for Sustainability

111,2006-08-14

25. Correlation analysis between the biomass of oasis ecosystem and the vegetation index at
Fukang
Liu WG (Liu, Weiguo), Gao W (Gao, Wei),
Gao ZQ (Gao, Zhiqiang), Wang XL (Wang, Xinli)

Abstracts: The information of biomass and productivity of an ecosystem is an essential to evaluate
the ecosystem and its environment. This sort of data is usually retrieved from satellite data. However,
the accuracy of the retrieval and the algorithms for the retrieval vary with the environment and the
type of the ecosystem. In this study, the relationship between the biomass of oasis ecosystems at
Fukang, Xinjiang, China and the normalized vegetation index (NDVI) was established in order to
derive biomass data of the ecosystem from satellite data. The NDVI data were from the MODIS data
with a resolution of 250 meters. Biomass measurements were taken in August, 2003 at 53 sampling
sites. Linear and nonlinear regression analyses were performed on this data set. In general, the
nonlinear models perform better than the linear models although all of them can successfully
generate biomass data with the input of NDVI. Among those nonlinear models, the model Y =
-593.3NDVI(3)+7509.7NDVI(2)-1268. ONDVI+191 performs the best in terms of the retrieval
accuracy, where Y represents the biomass.

Remote Sensing and Modeling of Ecosystems

for Sustainability 111,2006-08-14

26. Scaling characteristics of remotely-sensed surface net radiance over densely-vegetated
grassland in Northern China
Zhang W] (Zhang, Wenjiang), Gao ZQ (Gao, Zhigiang)
Abstracts: The surface heterogeneity of densely vegetated region is often ignored as it doesn't show
such an obvious spatial variation as sparse region. This paper is to examine to which degree the
estimation difference with scale change would be. The surface net radiation and related variables
between six consecutive scales from 30 to 960 m over a dense grass covered region in Northern China
are calculated with a simplified scheme based on Landsat ETM data. The estimation agreements

between neighboring scales are evaluated with the mean absolute percent difference and the index of
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agreement. The two indices indicated variation is not so obvious and can't determine whether the study
area is homogeneous or not. Further analyses of the fraction variation of land covers with scales and
the change of related mean variables for individual land cover with scale, reach a consistent result that
the major covers with larger patches are more insensitive to scale change than the minor ones with
smaller patches. The introduction of land cover information improves detecting the effect of patches
with different covers when the surface net radiation is considered.

Conference on Remote Sensing and Modeling of Ecosystems for Sustainability

111,2006-08-14

27. Ontology-Based Geographical Information Sharing in E-government Constructing

Xu L (Xu, Li), Qi QW (Q1, Qingwen), Zhang A (Zhang, An)
Abstracts: Geographical information (GI), which is the key to effective planning and decision-making
in a variety of application domains, not least in the Earth Sciences, shows its increasingly importance
in E-government constructing and has been applied widely, as many GIS-based E-government systems
have been constructed. The mode of geographical information sharing is important to E-government
constructing as it has a direct effect on application extent and profundity of E-government.
Ontology is the theory that uses a specific vocabulary to describe entities, classes, properties and
functions related to a certain view of the world. As the convincing instrument on establishing the
conceptual model, and its latent advantages in solving the heterogeneity of various data resources,
interoperability and integration, ontology has held Scientists' interest internationally.
This paper focuses on the application schema of ontology-based geographical information sharing in
E-government constructing. The specifications provided by the OpenGIS-Consortium (OCC) enable
syntactic interoperability and cataloguing of geographic information. However, while OGC-compliant
catalogues support discovery, organization, and access of geographic information, the), do not yet provide
methods for overcoming problems of semantic heterogeneity. These problems still present inconsistency
between expanded rapidly geographical data and dissatisfaction of the user, and challenges for the GI
sharing in the open and distributed environments of e-government. One possible approach to overcome
the problem of semantic heterogeneity is the explication of knowledge by means of ontology, which can
be used for the identification and association of semantically corresponding concepts. This paper
describes the architecture for ontology-based geographic information sharing in e-government.
The paper is structured as follows. We first introduce the actuality of the geographical information
sharing in e-government and the problems existing; discuss the significance of the research on
ontology-based geographical information sharing in e-government constructing. In section 2 we
describe the analysis of semantic heterogeneity in e-government. Section 3 presented the
ontology-based approach in ecosystem monitoring & management system for border area of Yunnan

province. The steps of designing geographical information ontology is described in section 4. We
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conclude the paper by pointing out open questions to be dealt with in future research.
IEEE International Geoscience and Remote Sensing Symposium

(IGARSS),2006-07-31

28. Formalizing natural-language spatial relations descriptions with fuzzy decision tree
algorithm
Xu J (Xu, Jun), Yao CQ (Yao, Changqing)

Abstracts: People usually use qualitative terms to express spatial relations, while current geographic
information systems (GIS) all use quantitative approaches to store spatial information. The abilities
of current GIS to represent and query spatial information about geographic space are limited. In
order to incorporate the concepts and methods people use to infer information about geographic
space into GIS, research on the formal model of common sense geography becomes increasingly
important. Previous research on the formalizations of natural-language descriptions of spatial
relations are all based on crisp classification algorithms. But the human languages about spatial
relations are ambiguous. There is no clear boundary between “yes” or “no” if a spatial relation
predicate can express the spatial relations between objects. So the results of crisp classification
algorithms can not formalize natural-language terms well. This paper uses a fuzzy decision tree
method to formalize the spatial relations between two linear objects. Topologic and metric indices
are used as variables, and the results of a human-subject test are used as training data. The
formalization result of the fuzzy decision tree is compared with the result of a crisp decision tree.

14th International Conference on Geoinformatics(EI),2006-10-28

29. Radiance-based validation of the V5 MODIS land-surface temperature product
Z. Wan, Y. Zhang and Zhao-Liang Li

Abstracts: This paper presents the procedure and results of the radiance-based validation approach for
the Moderate Resolution Imaging Spectroradiometer (MODIS) Land-Surface Temperature (LST) product.
Surface emissivity spectra were retrieved by a sun-shadow method from surface-leaving radiance spectra
measured with a thermal infrared (TIR) spectroradiometer in the 3.5-14 mu m spectral region under
sunshine and sun-shadow conditions. By using the measured surface emissivity spectrum and
atmospheric profiles obtained by radiosonde balloons, and the LST values at validation sites in the V5
MODIS level-2 LST products, radiative transfer simulations were made with the MODTRAN4 code to
calculate the top-of-atmosphere (TOA) radiance values in MODIS band 31 (L31). By adjusting the LST
input values in the simulations to match the calculated L31 values to the MODIS measured radiance
(MOD L31) values, MOD L31 inverted LSTs can be obtained. The MODIS LST product was validated

by comparison to the values of the MOD L31 inverted LSTs. This approach compares well with the
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conventional temperature-based approach. The results of the radiance-based validation indicate that the
accuracy of the MODIS LST product is better than 1 K in most cases, including lake, vegetation and soil
sites in clear-sky conditions. The errors in the split-window retrieved LSTs may be larger in bare soil sites
and highly heterogeneous sites due to large uncertainties in surface emissivities. The results of the
radiance-based validation also reveal the weakness of the split-window algorithm used for the generation
of the MODIS LST product in two situations: one in cases where LSTs are larger than the air temperature
at the surface level (Ts-air) by more than 16 K and the columnar water vapour (cwv) is larger than 1.5 cm,
and another in cases under the influence of thin cirrus clouds or heavy aerosol loadings. These two
situations were not considered in the development of the current MODIS LST algorithm.

2nd International Symposium on Recent Advances in Quantitative Remote Sensing, 2006-09-25

30. The LUCC responses to climatic changes in China in the last 20 years
Gao ZQ (Gao, Zhiqiang), Gao W (Gao, Wei), Slusser J (Slusser, James)

Abstracts: Adopted with Weight Centre Model(WCM) and Land Use Degree Model(LUDM),
Climate data of China in recent 20 years and a 2-period Land Use /Land Cover (LUCC) data
covering China are used to analyze impacts and direction of changes caused by climatic changes and
human activities to China vegetation covers and land use. In the last 20 years, the dual impacts by
climatic changes and economic development have led to Land Use Degree Weight Centre shift to
Northeast 54km. In East-West direction, Land Use Degree Excursion Intensity is caused 81% by
climatic changes and 19% by anthropogenic impacts; while in South-North direction, is caused 85%
by climatic changes and 15% by anthropogenic impacts.

Conference on Remote Sensing and Modeling of Ecosystems for Sustainability I11,2006-08-14

31. Visualizing Fuzzy Class Uncertainty Using Perception-based Color Models
J.E. Burt, A.X. Zhu, M. Harrower.

Abstract: Fuzzy classification typically assigns pixels or polygons to a category with some
estimated degree of uncertainty. There are strong incentives for depicting uncertainty along with
category, and numerous authors have recommended that this be done using progressive desaturation
of the entity's color with increasing uncertainty. This paper shows that such recommendations cannot
be naively applied using color models widely used in computer graphics because colors equally
“saturated" do not appear equally certain. We demonstrate that models based on color perception are
preferred, particularly if one wishes to compare uncertainties across classes. We discuss geometrical
complications arising with perceptual models that are not present with models closely tied to
hardware. An algorithm for selecting colors is presented and illustrated using the OAC-OCS (Ljg)
model. Provisional recommendations are offered regarding application of the method, and plans for

more formal evaluation of the approach discussed.
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102nd Annual Meeting of Association of American Geographers, Chicago, March 7-11,2006

32. Design of GridGIS Architecture
Jiangin Wang, Yong Xue, Yuxin Jiang, Chenghu Zhou, Rongguo Chen,
Jianping Guo, Wei Wan, Lei Zheng and Yi Xie

Abstract. Grid Geospatial Information Service (Grid GIS) system aims to study and develop
grid-based uniform spatial information access and analysis system.Data resources of Grid GIS
include not only original and traditional GIS data but remotely sensed data. Analysis function is
made up of not only single spatial information access but complex and quick data processing. The
Grid GIS system can provide not only convenient and quick spatial information access service but a
second developing environment to satisfy all kinds of user requirements. In this paper we mainly
discuss Grid GIS system framework and running-framework design. To clearly demonstration how
to develop the Grid GIS system, we describe service and interface criterion. Series of geospatial

information standards are also discussed to adapt system extend requirement.

33. Visual Exploratory Data Analysis of Traffic Volume
Han W, Wang J and Shaw S.

Abstracts: Beijing has deployed Intelligent Transportation System (ITS) monitoring devices along
selected major roads in the core urban area in order to help relieve traffic congestion and improve
traffic conditions. The huge amount of traffic data from ITS originally collected for the control of
traffic signals can be a useful source to assist in transportation designing, planning, managing, and
research by identifying major traffic patterns from the ITS data. The importance of data visualization
as one of the useful data mining methods for reflecting the potential patterns of large sets of data has
long been recognized in many disciplines. This paper will discuss several comprehensible and
appropriate data visualization techniques, including line chart, bi-directional bar chart, rose diagram,
and data image, as exploratory data analysis tools to explore traffic volume data intuitively and to
discover the implicit and valuable traffic patterns These methods could be applied at the same time
to gain better and more comprehensive insights of traffic patterns and data relationships hidden in
the massive data set. The visual exploratory analysis results could help transportation managers,
engineers, and planners make more efficient and effective decisions on the design of traffic
operation strategies and future transportation planning scientifically.

MICAI 2006, Lecture Notes in Artificial Intelligent 4293: 695 — 703
34. Local Neural Networks of Space-Time Predicting Modeling for Lattice Data in GIS

Wang H, Wang J and Liu X.

Abstracts:Spatial analysis is a multidisciplinary field that involves multiple influential factors,
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variation and uncertainty, and modeling of geospatial data is a complex procedure affected by spatial
context, mechanism and assumptions. In order to make spatial modeling easier, some scholars have
suggested a lot of knowledge from exploratory data analysis (EDA), specification of the model, to
fitness and diagnosis of the model, to re-specification, until to interpretation of the model. Also an
amount of software has improved some functionalities of spatial analysis, e.g. EDA by the dynamic
link (GeoDa) and robust statistical calculation (R). However, there are few programs for spatial
analysis that can automatically deal with unstructured declarative issues and uncertainty in machine
modeling using the knowledge from the scholars. Against this context, this paper suggests a
prototype support system for spatial analysis that can automatically use experience and knowledge
from the experts to deal with complexity and uncertainty in modeling. The knowledge base
component, as the major contribution of the system, in support of the expert system shell codes and
stores declarative modeling knowledge, i.e. spatial context, mechanisms, assumptions and prior
knowledge to deal with declarative issues during the modeling procedure. With the open architecture,
the system integrates functionalities of other components, e.g. GIS’ visualization, DBMS, and robust
calculation in an interactive environment. With the application case of spatial sampling, design and
implementation of spatial modeling with such a system are demonstrated.

ISNN 2006, Lecture Notes in Computer Sciences 3973, 1192 — 1201

35. Fuzzy logic models in soil science
AX.Zhu

Abstracts: This chapter provides an introduction to the application of fuzzy set theory to soil
science with an emphasis on how it helps scientists to better represent soil as a continuum both in the
spatial and attribute domains. After the basic introduction to the fundamental concepts of fuzzy set
theory and the notion of soil is a continuum, the chapter focuses on the discussion of how fuzzy
logic (fuzzy set theory) can help to address the two basic limitations currently faced by practitioners
in representing soils, namely: generalization of soils in the spatial domain and generalization of soil
in the attribute domain. Through the SoLIM (Soil Land Inference Model) example, this chapter
illustrates how fuzzy set theory can be combined with the fundamental concepts and theories in GIS
and artificial intelligence to map the spatial distribution of soils as a continuum both in the spatial
and attribute domains. The chapter concludes with remarks on the current challenges and possible
future research directions.

Key words: Soils; Soil mapping; GIS; SoLIM

36. Deep Processing For Beijing-1 Small Satellite
XM Yang
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Abstract : Beijing-1 small satellite was developed and launched by SSTL (Surrey Satellite
Technology Limited), which was handed over to China during onorbit test period. Two types of
sensor were carried on the satellite, one was 3 band multispectral senor which spatial resolution was
32m, the other was panchromatic sensor which spatial resolution was 4m. Preliminary processing
system has been developed for receiving, preprocessing, and data distribution. But in order to ensure
truly utility for small satellite data, several research parts must be focused. One is radiometric
calibration; the second is deep processing for many levels of product; the third is application
demonstration. The paper will focus on the works of the second and the third part. Main content
includes how to optimize algorithms of high accurate geometric correction, image fusion,
orthorectify which consider the feature of 600km scan range and high spatial resolution. The aim of
all the works is an experiment to filling up the gap between the preprocessing and practice applicati
on for many launching similar satellites in future.

ISPRS Commission I Symposium, Paris, July 2006

37. Spatial Data Driver —From Data Sharing To Interoperation
Chen Siqing, Chen Rongguo, Chen Shuangjun

Abstract: This paper has studied the development of the spatial data from sharing to
interoperation. It analysed the characteristics and limitations of each stage of the development
course and put forward a framework of the multisystematic spatial data driver. The spatial data
driver is different from the general data engine. It can drive more than ten kinds of commonly used
GIS vector data sources directly such as ArcGIS, Maplnfo, SDTS, S57, dgn, Oracle Spatial,
ArcSDE, MapGIS, SuperMap and can also drive dozens of raster/image data sources such as
GRID, DEM, ECW, MrSID, JPEG2000, GeoTIFF, GIF , PNG and etc. The driver has built-in
operators for data analysis and data query. It can share and interoperate with commercial GIS
softwares which support OGC specifications from data (database) level to web services level.
With its open structure and unrestricted expansibility, the driver can admit any kinds of
transparent format of vectors and rasters conveniently, thus make it possible to interoperate with
any other data formats which it supports.
Key words: spatial data driver; data sharing; data interoperability; data engine

The Ist International Conference on Graphic Communication(ICGC’2006),

May 26-27,2006, Wuhan, China

38. Research of Geospatial Service Architecture Platform Based on Ajax Technology

Jian Sun, Rong-guo Chen, Yun-ling Li, Min Ji, Ang Gao
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Abstract : Ajax is a new approach to web application. It offers an excellent solution to web
applications. With web applications fast catching up, and also replacing their desktop counterparts,
Ajax could provide users the richness and responsiveness of desktop applications. Nowadays
Google Maps, Yahoo Maps, and Windows Local Live Which are the biggest Internet Gateway
adopts the Ajax technology engine to construct their Geospatial Service Architecture Platform.
Compared with the traditional Geospatial Service Architecture Platform, all of them have the
obvious enhancement in the aspects of user experience, spatial service architecture framework and
the presentation and index of huge multi-datasource spatial data.
This paper particular analyzes theory and structure of the spatial service architecture platform
based on Ajax technology, especially the elements of every part. Ultimately, using the Ajax
technology as the Client presentation engine, the NET2.0 as the fundamental architecture and the
Geospatial Tile Engine as the data distributing Tool, we developed the uGWS (u-GeoSpatial Web
Service) independence.
Keywords: Ajax; GIS; Geospatial Service Architecture Platform; Geospatial Tile Engine

The 14th International Conference on Geolnformation (Geolnformatics 2006),

Oct.28-29, 2006, Wuhan, China

39. Analysis of the Seasonal Changing of the Warm Front of Kuroshio,East China Sea Based

on MGIS

Xiaoyu Sun, Fenzhen Su, Yuxiang Tang

Abstract: A method of extracting marine hydrographic characteristics based on process is
introduced in this paper, which has been realized by VC++ and integrated in MGIS software named
MaXplorer. By means of MaXplorer, which auto-extract water temperature information from SST
data of MODIS of 88 issues of 2003, The paper analyzed the seasonal changing of the warm front's
location of the top layer of Kuroshio, East China Sea in 2003. The result indicated that the seasonal
change of the warm front's location of the top layer is not very evident, except in the area of about
30°N and the area of northeast of Taiwan, by and large the warm front of Kuroshio in the East China.
Sea was along the shelf break near the isobath of 200 meters.
Key words: Kuroshio; warm front; MGIS; MODIS

2006 Western Pacific Geophysics Meeting, 2006,98

40. The analysis of the integration technology between marine geographical information
system and marine remote sensing detection modules
XUE Cunjin, SU Fen Zhen, DU Yunyan

Abstract:There is urgent and necessary to integrate marine geographical information system
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and marine remote sensing detection modules. Based on the current technology and the features
of applications, the opening three-layer integration framework is designed in the paper. On the
data layer, the two-level three-base integration mechanism based on the plug-in technology is
applied; on the function layer, the integration mode based on API, DLL, EXE and COM is
discussed; and on the application layer, the share mechanism based on client/server is adopted.
Taking the satellite remote sensing application platform of China coastal and offshore as
example discusses the key technology of integration at different layers and in different modules,
which integrates multi-ecology remote sensing fusion and assimilation module, surge detection
module and eight others detection modules. The result shows that it is possible to realize the
conformity of technology and resources after integration, and to provide the incorporate
technology platform for marine information operation functioning.

Key words: Marine geographical information system; Marine remote sensing application
modules; System integration

2006 Western Pacific Geophysics Meeting

41. A classification method for remotely sensed imagery by integrating with spatial structure
information
Ge Yong

Abstract:Remote Sensing technologies have been widely applied to monitoring natural and
man-made phenomena such as desertification, land cover changes, coastal environments and
environmental pollutions. Information extraction technologies from remotely sensed imagery as an
important tool to understand and analyze nature phenomena on earth have been given great attention
over past decades. However, only spectral information is not enough to obtain accurate information
of interest in some cases, for instance the spectral values of shadows of clouds and water body can
be confused easily when classification in TM imagery. Therefore how to incorporate spatial structure
or spatial pattern of surface features to extracting process to improve the reliability of results has
been investigated in lots of literatures. In this paper, we propose the application of multiple-point
simulation (MPS) to the classification of remotely sensed imagery. In order to illustrate the
advantage of integrating spatial structure information into classification process, we compare the
results of Maximum Likelihood Classification (MLC) and MLC with spatial structure information
from MPS in this paper. The latter gives a superior overall performance in the classification of
remotely sensed imagery.

Accuracy 2006
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42. Map Information theories and Adaptive Visualization of Electronic Map in Feature
Class-based Zooming
Chen Chong Xiu

Abstract:It is troublesome to set the display parameters of every feature class in feature-based zoom
view. In order to solve that problem mentioned above, this paper used some data to verify
raster-based map information measurement, expanded raster-based map information measurement to
vector map, and then discussed how to use information amount to automatically control feature
classes’ display or not, rather than setting all kinds of display parameters in advance. That adaptive
visualization technology would dynamically calculate the current information amount in map view.
If the current information amount was below the minimal allowance value, the more detailed feature
class would be overlaid on view. The technology presented in this paper was more adaptive than that
technology to set display parameters beforehand.

Geoinformatics 2006

43. Network Structures and Competitions of Passenger Airlines in China
Lu Fen

Abstract: China has experienced a remarkable economic growth in recent years. Accompanied with
the successful economic growth is a rapid growth of transportation demand. Although highways and
railroads are the dominant travel modes in China today, air transport has gained a higher annual growth
rate than all other transport modes in terms of passenger volume as well as passenger-kilometer. The
total air passenger volume in 2004 grew 38% higher than that of 2003. The rapid growth also brought
up many problems and challenges. The Chinese government has implemented various reform and
reorganization policies in the air transport industry. A recent important reorganization policy is the
consolidation of state-owned airlines in 2002. As of 2004, only nine scheduled airlines were serving the
passenger air transport markets in China. These nine airlines were Air China, China Eastern Airlines,
China Southern Airlines, Hainan Airlines, Shandong Airlines, Shanghai Airlines, Shenzhen Airlines,
Sichuan Airlines, and Xiamen Airlines. This paper presents a study of these nine airlines in terms of
their network structures and potential competitions among the airlines. The study computes the
accessibility levels of sixty selected Chinese cities on the networks served by each of these nine airlines.
These accessibility measures are then used to analyze the network structures and potential competitions
of the nine passenger airlines. The findings provide useful information for policy makers to assess if
the airlines consolidation of 2002 resulted in a desirable national network structure and healthy

competitions of passenger air transport in China.
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Annual Meeting of the Association of American Geographers’2006

44. Geo-spatial Analysis on Metropolitan Regions in China

Lu Fen
Abstract: Metropolitan region, which symbolizes the human civilization, is gradually formed by the
long-term interactions of both natural and social factors. Especially in China, development of
metropolitan region now becomes one of the most significant strategies for its intending regional
planning. Moreover, it is believed that the latest trend for regional development should be spatial
structure adjustment in order to increase the economic benefits, as global economy competition
become even more striking than ever before. Currently, lots of metropolitan regions on our backland
successively form and grow; the number of which almost comes to 30, including the three well-known
entities, i.e., the Yangtze River Delta metropolitan region, the Pearl River Delta metropolitan region
and the Beijing-Tianjin-Hebei metropolitan region. However, those experiences from worldwide
metropolitan region development show that it will be a natural principle that large amount of people
and investment pour into super port-cities and bring through non-equilibrium of regional economy
growth and dependence on the coastal areas. Therefore the planning and development of metropolitan
regions should observe such a principle of social and economic development.
The formation of metropolitan regions goes through long time history accumulation. When it was in
agriculture times, these regions were inner ports containing large population and dense river networks.
When it was in industry times,they were outer ports connecting the world. When in current information
times, they are developing towards modern airports and information ports. Only all sorts of ports
integrated can possess the whole functions of world-class free ports. It is the ultimate goal of regional
economy development.
From the view of the geo-economy, the metropolitan regions generally have obvious region
economical superiority and financial center and leading effect, take absolute percentage of GDP. Along
with the unceasing expansion of commuter circles and capturing of the continental heartland, the
metropolitan regions have broken the space and time distribution pattern which the administrative area
delimits, impelled the region economy reorganization and promoted it to develop towards the
transnational economy.
The development of metropolitan regions is of extreme imbalance and each has its own characteristics,
but generally exhibits similar development phases and regularities in regional heterogeneous pattern.
Of the three big metropolitan regions, analyzed from the geographical location, the
Beijing-Tianjin-Hebei metropolitan region has the humanities superiority; the Pearl River Delta region
which adjoins the international metropolis Hong Kong, has the location superiority in Asia; and the

Yangtze River Delta region has the potential of “butterfly effect”, which unfolds the global charm to
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attract the whole world.

Interior cities within the metropolitan regions also compete for key city intensely with each other. Since
the difference of economy development level, development opportunity, location superiority and
human factor influences, in order to enhance the metropolitan region cohesive force and competitive
power, general planning strategy should be conducted and different measures should be established
under the guidance of scientific development concept to exert the advantages of each city and surmount
the thresholds during development.

Dynamic monitoring with high-resolution satellite remotely sensed images reveals that these
metropolitan regions have some common fault such as hot island effect, inversion layer air pollution,
ground water funnel, surface subsidence, sea water invasion and green space insufficiency. In addition,
researches indicated that these regions are extremely weak on emergency reaction. Considering the
strong mutual dependence of industrial structure and the production process inside the metropolitan
regions, in planning and developing process of metropolitan regions, it should be kept in mind that
early warning mechanism and emergency solutions should be established aiming at the serious
environmental situation, to guarantee the sustainable development of metropolitan regions.

International Forum of Metropolitan Region Development'2006

45. Purposive sampling for predictive soil mapping: successes and challenges
Zhu A-X, B Li

Abstract: This paper presents a purposive sampling method to enhance the effectiveness of field
sampling and to improve the efficiency of developing soil-landscape model which is needed for
predictive soil mapping. The approach is based on prototype theory and fuzzy logic theory. The basic
idea in this approach is that we only need to sample the locations where the soils are the prototypes
of soil classes (such as soil series) and the relationships between the soils and the environmental
conditions at these locations can be used to approximate the soil-landscape model of the area. The
key problem in this pursue is to distinguish locations where the soils are the prototypes from other
locations where soils are somewhere between soil types without extensive sampling. To address this
question, we assume that the prototypes of soil classes correspond to the prototypes of the
environmental configurations. Thus, the problem now becomes that of finding prototypes of
environmental configurations. GIS/RS techniques are used to characterize the soil environmental
conditions and fuzzy classification techniques are used to identify the classes that exist in the
environmental data set. Fuzzy maps of these derived classes are then used to determine locations
where the soils are of prototypes.

In this exercise, we employed a fuzzy c-means classifier to identify the natural clusters in the

environmental space and use the centroids of these fuzzy clusters as the prototypes for developing
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the soil landscape models in two study areas: one in Wisconsin and one in Northeast China. We
found the approach is effective in helping local soil scientists to develop their understanding
(knowledge) of soil-environmental relationships in the Wisconsin watershed where the developed
model can reach an overall accuracy of 76%, with some area as high as 90%, in mapping the soils of
the area. But we did not experience the same success with the approach in the Northeast China
watershed and where the accuracy is only 56%.

We attribute the mild success in the China watershed to the following aspects: the unique nature of
the landscape and the limitation of fuzzy c-means classification. The area is characterized by
rounded hills and with low relief. The micro-topography (small drops and minor terraces along the
slope) plays a key role in soil developing. It is very difficult to pick up these micro features with
current GIS techniques. The fuzzy c-means classification technique determines class centroids based
on frequencies of environmental conditions. Class centers are more likely to be allocated to
environmental conditions with high frequencies than to those with low frequencies. The latter are
often associated with distinct geomorphic features (such as ridges, noses) and are more likely to be
the prototypes of soils. The rounded nature of the watershed in Northeast China really challenges the
classifier in determining the natural clusters. The stronger relief in the Wisconsin watershed made
this limitation of fuzzy c-means classifier less a problem.

Global Workshop on Digital Soil Mapping, July 4-7, 2006, Rio de Janeiro, Brazil

46. Neighborhood size of terrain derivatives and its impact on digital soil mapping
A-X Zhu, J Burt, M Smith

Abstract: Slope gradient, slope aspect, profile curvature, contour curvature and other terrain
derivatives are computed from digital elevation model (DEM) over a neighborhood (spatial extent).
This paper examines the combination effect of DEM resolution and neighborhood size on the
computed terrain derivatives and the impact of this combination on digital soil mapping. We
employed a least-squares regression polynomial approach for computing terrain derivatives over a
user specified neighborhood size. The method first creates a least-squares regression polynomial to
produce a filtered (generalized) terrain surface over a user defined neighborhood (window). Slope
gradient, slope aspect, profile and contour curvatures are then computed by analyzing the fitted
polynomial (the filtered terrain surface). To examine the effect of combination of DEM resolution
and neighborhood size on terrain derivatives, we employed different resolution of DEM with various
neighborhood sizes. The effect on terrain derivatives was examined under the context of
knowledge-based digital soil mapping. We first compare the computed terrain derivatives (slope
gradient in this case) at different neighborhood size for each resolution of DEM with field measured

slope gradient values. We then examined the impact of DEM resolution and neighborhood size on
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the accuracy of digital soil mapping. Case studies in two Wisconsin watersheds show that the
difference between the field observed gradient values and the computed ones is at the smallest at
neighborhood size of 100 feet and that the resolution of DEM has little impact on the difference. The
accuracy of the soil map, produced from knowledge-based digital soil mapping approach in which
terrain derivatives play a major role, first increases as the neighborhood size increases. It reaches
maximum at neighborhood of 100 feet and then decreases as the neighborhood size increases after
that point. DEM resolution again does not seem to impact the accuracy of the soil map very much.
This study concludes that, at least for knowledge-based soil mapping, the DEM resolution does not
seem to be as important as the neighborhood size in computing the needed terrain derivatives, as
long as the DEM resolution is finer than the optimal neighborhood size.

International Symposium on Terrain Analysis and Digital TerrainModeling , Nanjing,

China, Nov. 23-25, 2006.

47. Prediction of Soil Properties Using Fuzzy Membership
Zhu, A. X., A. Moore, J.E. Burt

Abstract: Soil property maps generated from conventional soil survey maps are no longer sufficient
to meet the needs of many detailed analysis because they do not provide the level of details on the
spatial variability of soil properties needed for many applications. Statistical/geostatistical methods
have been used to provide detail spatial variability of soil properties. However, these techniques rely
too heavily on the assumption of linearity and stationarity. This assumption and the data
requirements of these techniques present stiff challenges to their application over large and divers
areas. This research explores the possibilities of using fuzzy membership values generated by the
Soil Landscape Inference Model (SoLIM) to predict soil property values in areas where the
relationship between soil property values and terrain attributes is perceived to be non-linear.

Two fuzzy membership based approaches were used to predict the soil property value over space.
The first is a fuzzy membership weighted average model with which the soil property value at a
location is the weighted average of the fuzzy membership values and the typical soil property values
of the soil types. This approach has two models: one based on the typical values from soil
description and the other based on the property values at the locations with maximum fuzzy
membership values. The second approach is a multiple linear regression with fuzzy membership
values with which the soil property value at a location is predicted using a regression between the
soil property and fuzzy membership values. The above three models were then compared with
predictive models based on existing soil survey data and those based on multiple linear regression
with terrain attributes. The study was conducted in a watershed in the Driftless Area of southwestern

Wisconsin. The study area consists of two distinct but related areas: the first has gently rolling
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terrain consisting of a thin layer of loess over clayey residuum underlain by fractured dolomite, and
soil classes that differ primarily in depth to bedrock; the second has steeper terrain, more variable
soil types, and occurs in places where stream channels have cut through the dolomite to expose the
sandstone below.
For the gently rolling area, the soil property model based on regression with topographic variables
had R? values ranging from 0.1 to 0.3 higher than other groups of models and mean absolute error
(MAE) values ranging from 1.1 to 9.0 times lower than other groups of models. For the steep area,
the soil property model based on regression with fuzzy membership values had R* values ranging
from 0.1 to 0.8 higher than other groups of models and MAE values ranging from 1.5 to 17 times
lower than other models. The weighted average model based on property values from locations
with highest membership values performed reasonably well. The implications are that when
relationships between soil property values and terrain attributes approach linear, linear regression
with topographic variables is sufficient, but when relationships between soil property values and
terrain attributes are non-linear, regression with fuzzy membership values is an improvement.
However, for areas with limited field observation data, the weighted average model will do well.

2nd Global Workshop on Digital Soil Mapping, July 4-7, 2006

Rio de Janeiro, Brazil

48. Fuzzy representation of spatial gradation of slope position
Qin C,A-X Zhu, X Shi

Abstract: The natural spatial distribution of slope positions is often gradual transition. The
quantification of spatial gradual transition (or spatial gradation) of slope positions can provide
important terrain parameters for terrain-related geographical or ecological modelling, especially on
fine scale. Among current models of fuzzy slope position which are based on the gridded DEM,
some of them often focus on the parameter space and ignore the spatial information. And the others
need a lot of rules with topographic attributes and expert knowledge for fuzzy classification so the
approaches implemented are lack of practicability. This paper proposed a similarity-based approach
to quantitative fuzzy representation of spatial gradation of slope positions. This approach includes
two parts: the first is to extract the typical locations of each slope position. Then based on both local
topographic attributes and regional terrain index, the similarity between other locations and every
typical location is computed. This approach is carried out in both attribute domain (i.e. parameter
space) and spatial domain. Both local topographic information and terrain context are taken into
account. Application shows that results of new approach can quantitatively describe the spatial
gradation of slope positions (such as ridge, slope shoulder, back slope, footslope, and valley). The
analysis combining with spatial gradual transition of sand percentages in the A horizon of soil

samples also indicates the reasonability of the results of the new approach.
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International Symposium on Terrain Analysis and Digital Terrain Modeling, Nanjing, China, Nov.
23-25, 2000.
49. Digital Soil Mapping: Successes, Challenges, and Future Perspectives: the SoLIM
Experience
A.X. Zhu, J.E. Burt, J. Hempel . K. Lubich
Abstract: The increased sophistication of spatial analytical techniques and the availability of digital
data about the physical landscape have made it possible to develop techniques for digitally and
predictively mapping soil spatial variation to improve not only the speed but also the quality and
level of detail of soil survey. Among the many techniques currently under development or under
testing, SOLIM (Soil Land Inference Model), a result of a joint research effort by Department of
Geography, University of Wisconsin-Madison and Natural Resources Conservation Service, United
States Department of Agriculture, is a representative example. This paper examines the current
successes, challenges, and future perspectives of digital soil mapping from the experience acquired
in developing the SoLIM technology. We hope that this examination will shed some light on critical
aspects of digital soil mapping and thereby assist in the ongoing evolution and development of
similar technologies.
SoLIM was developed to overcome the limitations of current soil survey methods and to increase the
efficiency and accuracy of soil resource surveys. The SoLIM approach uses a raster data model
coupled with a fuzzy logic-based representation scheme to represent the detail spatial variation of
soils. It maps the detailed spatial variation by combining the knowledge, extracted from local soil
experts or other sources using artificial intelligence and other machine learning techniques, with data
about the soil environment, characterized using GIS and remote sensing techniques. Cases studies in
Wisconsin and other test areas in U.S. have shown that the SoLIM approach is much faster than the
current approach and the products are about 20-30% more accurate than those produced using the
existing methods. In addition, SoLIM can generate a range of products not available using the
traditional approach and its products can be easily and continuously updated.
There are three major challenges faced by digital soil mapping techniques like SoLIM. The first
challenge is how to use the detail information produced by techniques like this. The basic output of
SoLIM is a set of fuzzy membership maps of soil classes. The question is how users will use this
information in their decision-making process (such as soil interpretation and watershed based
modeling). The deployment of these techniques in large part will depend on how readily the products
can be used. The second challenge, although much progress has been made in this area, is that how
we acquire soil-landscape relationship models and insure the quality of these models, which are
needed for predictive mapping, particularly for areas with limited physical accessibility. Third, it has
been reported in many studies that predictive soil mapping does not work well in areas with very

little relief, mainly because the difference in soils over these area cannot be related to terrain
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attributes which are the major drivers in predicting mapping. The challenge is then how to develop
metrics which will reflect the difference in soils over these gentle/flat areas.

There are possible solutions to these challenges. For example, purposive sampling aided by GIS
might help us to efficiently develop soil-landscape models over remote areas, fuzzy interpretation
might provide a better way for soil interpretation. Data fusion or assimilation techniques may allow
us to develop new soil-landscape metrics. However, we believe that the future of these techniques is
not solely tied to a set of computer techniques. Rather, the knowledge and the participation of local
soil scientists will be critical to the success of these techniques.

18th World Congress of Soil Science, July 9-15, Philadelphia, Pennsylvania, USA.2006

50. A Prototype Category-Based Approach to Predictive Soil Mapping Under Fuzzy Logic
F. Qi, A.X. Zhu, J.E. Burt, M. Harrower, D. Simonson

Abstract:Soil mapping assigns soil at individual locations to predefined categories (classes). By nature
soils exist as a continuum both in the spatial and attribute domains and often do not fit into predefined
discrete categories without over-simplification. One approach to mitigate this problem in predictive
digital soil mapping is the combination of fuzzy logic-based class assignment with raster GIS
representation model. This allows the continuous spatial variation of soils to be expressed at much
greater details than what has been achieved in soil survey based on the area-class model. However,
such an approach faces at least two challenges: defining the central concept of a soil category, and
determing membership for soils at individual locations in a given soil category. Prototype theory offers
a potential solution to these two challenges. Emerging from ideas of family resemblance, centrality and
membership gradation, and fuzzy boundaries relected in fuzzy set theory, prototype theory stresses the
fact that category membership is not homogenous and that some members are better representatives of
a category than others. A prototype can be viewed as a representation of the category, that 1) reflects
the central tendency of the instances’ properties or patterns; 2) consequently is more similar to some
category members than others; and 3) is itself realizable but not necessarily an instance. Based on this
notion, we developed a prototype-based approach to acquire and represent knowledge on
soil-landscape relationships and apply the knowledge in digital soil mapping under fuzzy logic. The
prototype-based approach was applied in a case study to map soils in central Wisconsin, U.S.A. The
study shows that the soil spatial information derived using our approach is more accurate in terms of
both soil series prediction and soil texture estimation than that derived either from the traditional soil
survey or from a case-based reasoning approach.

18th World Congress of Soil Science, July 9-15, Philadelphia, Pennsylvania, USA.2006
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51. Mapping Landslide Susceptibility Using GIS, Expert Systems and Fuzzy Logic: An
example from the Three Gorges Area, China”
A.X. Zhu, R. Wang, J. Qiao, Y. Chen, J.E. Burt, T. Pei, Q. Cai, C.H. Zhou

Abstract: The construction of the Three Gorges Dam causes much of population in the area to be
displaced. Yet, the area is by nature of high landslide hazards. To reduce the risk due to landslides,
resettlement and other landuse planning activities need to consider the danger of potential landslides.
To consider the danger of the potential landslides in landuse planning, one needs accurate and
detailed landslide susceptibility map. This paper presents an approach of integrating knowledge of
landslide and environment relationships with GIS and fuzzy logic to map spatial variation of
landslide susceptibility. The knowledge on environment-landslide relationships were elicited from
human experts and coded as fuzzy membership functions. The environmental conditions important
for landslide susceptibility assessment were characterized using GIS techniques. The fuzzy
membership functions were then linked to the characterized environmental conditions for assessing
the landslide susceptibility at every pixel across landscape. A case study over the Three Gorges
reservoir area was conducted to evaluate the validity of this approach. This case study showed that
the computed susceptibility values using the approach developed are much higher over areas with
landslides than areas without landslides and that the landslide density over areas with high
susceptibility is about four times that over area of low susceptibility. Thus, we conclude that the
approach is able to capture the susceptibility to landslides. However, the accuracy of the computed
susceptibility to landslides depends on the quality of knowledge on landslide-environment
relationships and the ability of GIS in characterizing the environment conditions needed.

102nd Annual Meeting of Association of American Geographers, Chicago, March 7-11,2006

52. The LUCC Responses to Climatic changes in China in the last 20 years
Gao ZhiQiang

Abstract: Adopted with Weight Centre Model(WCM) and Land Use Degree Model(LUDM),
Climate data of China in recent 20 years and a 2-period Land Use /Land Cover (LUCC) data
covering China are used to analyze impacts and direction of changes caused by climatic changes and
human activities to China vegetation covers and land use. In the last 20 years, the dual impacts by
climatic changes and economic development have led to Land Use Degree Weight Centre shift to
Northeast 54km. In East-West direction, Land Use Degree Excursion Intensity is caused 81% by
climatic changes and 19% by anthropogenic impacts; while in South-North direction, is caused 85%
by climatic changes and 15% by anthropogenic impacts.

The International Society f or Optical Engineering (SPIE) 51th Annual conferences
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53. Sensitivity of CWREF simulations of the China 1998 summer flood to cumulus parameterizations
Gao ZhiQiang

Abstract: Better understanding the dynamics of the East Asian monsoon system is essential to
address its climate variability and predictability. Regional climate models are useful tools for this
endeavor, but require a rigorous evaluation to first establish a suite of physical parameterizations that
best simulate observations. To this end, the present study focuses on the CWRF (Climate extension
of WRF) simulation of the 1998 summer flood over east China and its sensitivity to cumulus
parameterizations on CWRF performance. The CWRF using the Kain-Fritsch and Grell-Devenyi
cumulus schemes both capture the observed major characteristics of geographic distributions and
daily variations of precipitation, indicating a high credibility in downscaling the monsoon. Important
regional differences, however, are simulated by the two schemes. The Kain-Fritsch scheme produces
the better precipitation patterns with smaller root-mean-square errors and higher temporal correlation
coefficients, while overestimating the magnitude and coverage. In contrast, the Grell Devenyi
ensemble scheme, using equal weights on all closure members, overall underestimates rainfall
amount, suggesting for future improvement with varying weights depending on climate regimes.

The International Society f or Optical Engineering (SPIE) 51th Annual conferences

54. CWREF simulations of the China 1991 and 1998 summer floods
Gao ZhiQiang

Abstract: The capability of the Climate extension of the Weather Research and Forecasting (CWRF)
model in simulating the 1991 and 1998 summer floods in China is evaluated with 4-month
continuous integrations as driven by the NCEP/NCAR observational reanalysis. It is shown that
CWREF has a pronounced downscaling skill, capturing the key characteristics in the spatial patterns
and temporal evolutions of precipitation in both severe anomalous monsoon cases. The result gives a
high perspective for future CWRF applications in understanding and predicting China monsoon
variability.

The International Society f or Optical ~Engineering (SPIE) 51th Annual conferences

55. Numerical Simulation of Surface Heat and Water Fluxes in Tibet Plateau

Gao ZhiQiang
Abstract: This paper examines the performance of an off-line version of the Community Land
Model (CLM3.0) by simulating the soil properties: soil temperature, and soil wetness, in Tibetan
Plateau, and the modeled results are validated with direct measurements at three filed sites. The soil

properties in the model are initialized with field measurements and are driven by half-hourly
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observed atmospheric variables (temperature, humidity, wind speed, surface pressure and downward
radiation (solar and infrared). The observation (or direct measurements) of the soil properties and
atmospheric fields are collected through the Global Energy and Water Cycle Experiment (GEWEX)
Asian Monsoon Experiment (GAME)-Tibet project. Results indicate the CLM is able to capture
general characteristics of soil in Tibetan Plateau. The model shows sensitivity to initial soil
properties, particularly soil moisture. The initial error in the soil moisture contributes largely the
simulated bias in soil moisture.

The International Society for Optical Engineering (SPIE) 51th Annual conferences

56. A Conceptual Model for Designing an Adaptive Map Symbol System
Wang, Yingjie, Yu Zhuoyuan, Hu, Zhirui

Abstract: Because of the needs for global cartographic communication as well as individual expression in
maps their symbolization should fit opposite goals at the same time. To bridge this polarity the development
of an adaptive symbol system is proposed. In this paper the authors deal with the conceptual models for such
a system. The described considerations cover general concepts about adaptive symbol systems, adaptive
symbol systems design as well as adaptive symbol design. The influence of standardization and
individualization on adaptation is also addressed. Further the conceptual model for adaptive symbol design
is discussed in detail. The design methodologies and procedures for a geographical object are introduced and
the structure of an adaptive symbol system is explained in particular.

B o = 2 P g 2 R B 0 2, iEC7R, 2006

57. Data Visualization and Data Product: Two Easily Confusing Terms

Liao Shunbao
Abstract: Data visualization and data production are two terms often used in data processing.
However, people are often confused by them. Data visualization means that data are displayed on
screen in forms of graph or image through computer graphics and image processing technologies.
Data product refers to the new data generated by a kind of mathematical model or formula with raw
data, and there is essential difference between data product and raw data in either formats or
contents.
The purpose of data visualization is to enhance visual effects, but it does not generate new data and
information. Compared with raw data, data product either generates new information or has essential
difference in formats.

20 fECODATA [FR A1)

58. The Unstructured Data Sharing System For Resource Andenvironment Science Data Of
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Chinese Academy Of Science
Yuan Wen

Abstract: The data sharing system for resource and environment science databases of Chinese
Academy of Science (CAS) is of an open three-tier architecture, which integrates the geographical
databases of about 9 institutes of CAS by the mechanism of distributive unstructured data management,
metadata integration, catalogue services and security control. The data tier consists of several
distributive data servers which locate in each relative CAS institute and supports such unstructured data
formats as vector files, remote sensing image or other raster files, documents, multi-media files, tables
and other format files. For the spatial data files, the format transformation service is provided. The
middle tier involves a centralized metadata server, which stores metadata records of data on all data
servers. Catalog service is the primary function of this tier, supporting to create, search, browse, update
and delete catalogs. The client tier involves an integrated client that provides the end-users interfaces to
search, browse and download data or create catalog and upload data.

CODATA2006 #EJL 7 21X

59. Methodology of Quantitative Land Cover Characterization from MODIS, a case study
in Northeast China.
WANG Zhengxing

Abstract: Repeatability is one of the key principles in classic science. It means a fact or theory holds,
only if anyone can repeat it, given certain data and processing guidelines. It is not sufficient for the
first discoverer to prove it himself. This has been regarded as a touchstone in scientific community
for a few hundred years. Yet value of repeatability has not been fully appreciated in remote sensing
application: given same raw data, given same land cover system, different people may produce
various land cover maps. This is a serious problem for long-term global change monitoring because
only real change is interested, any other changes from investigators should be avoided as much as
possible. Three factors are required to repeatability: data consistency, transparent and objective
processing, and quantitative characterization of land cover types. To investigate the degree of
repeatability, the full year 16-day MODIS-NDVI and NDWI time serials in 2002 are analyzed based
on more than 60 ground samples. The major efforts include follows.

Key words: MODIS; NDVI-NDWI; Land Cover Classification; Repeatability; Northeast China

20th CODATA Conference, Oct 20-22, Beijing, China
A) >, b > el
3.5 FREHE

1. BRHEREZSEARSLPIR
Walehte, JRR, Fmi

136



2006 4 B IS B AR 48 5 S0 AR R

A A AE Ta] IR T [ g o 7 2 AT R AN R B DA S5 R SR I R b, gl i R S AR
HEZEHEAT T RGN, IFG5 G S PR AR X g 7717 T W PR il — A A SR e iR 28 S 97 P T A
SR HRBEEORBET VYRR TS, N T o RS R R R R R T . fEDLE
AR ZRG G b, GG & R= MW, W0, WRERER BRI TAE, Dlama PR PERR
JFER, DA 2O R GO I S . A TR, TEAE A T IR IR GRS BORAE I T M
WHE., LR HZE S WK E . AR e B S 7 T )R A .
AT EENFE L Mg, B B WL, IR DA ST RN B DL K
BEReA RN A 5. &%
HEEHIRFE, 2005 155 (2006 H1/%)D

2. WRH RO T AR R RS R A
H=#, FBUE, ek, st 20N

A BALER S R i 2RISR S LR, WREEHR AR Bt ik, Bl
RAEGHK, 2V, 20N S RS KA 55 22 J7 TR 50 B s HE RO oRe 10 R
FORBERAR . &R0 =05, H, S RGHER 1R O EdE B SRS IR T Ik
ARG IR BTt HIR, #HTHIERE B R G (R EE AR V2 DL R T AR I =3 (B B 5
AMERTEN R BE, RN SN RSB SEER (SDE). ZH
B ZN AR 25 (B BE B AT BRI R (i R SRR Y- 6 R S8 144
RARGHZ ML REE R E X I3 JyEe T C/S S5k A B~ G aivmn A B R S8, 25T B/S 45
TR A5 B R G AL T BEAAR ) P R R S = R 5.

APk, HEEEE RS, Wes. HEE, . RAREMHSEERIREA 0. 20 &t
FAFR LS F .

HEEHRFE, 2005 155 (2006 447D

3. (EVEHMEEERAG—FE., KARENAY

Ik, U, Bk

AT A AU RS B RS (GIS) MIRFIRTE R, EPXNEFERT B3l . SO S 4E 55
FEME, ARG B RS (MGIS) WIREEREELS . i 775 BT RSB RRIHBET TIRAIR
i, FEI & MHGIS FIEHRGAL, BRI AR ARL . A BrA RIS, HoR,
JIEAR IR T — MO HES, BRI AE . DUARTT 7 MGIS Wi Rism 2= #,  gdhmiiseit
T MGIS [ HERARAY,  DASGE T2 — RYIBORITIEEERT % DASE & MaXplorer
WIER, VRSN T MGIS BT TS, Itgath 7 irgnms et DLLES S im g2
B BRAE MGIS SCRER,  aiff N 3R IO R TR A RHIE, #EFRE . fEEM Ml e I R
DA “ Bt ” IR, CULARIE NG, #EAT 1 e i 5 e 7.

AR, G E RS Wk, B, . KSHCERRIEA R . 2T
S FAE S

137



2006 4 B IS B AR 48 5 S0 AR R

HEEHIREE, 2005735 (2006 KD
4. FEFAHRES RGHGEIHE

HIPN 3
AFZEEGFTHEESREE TR (MA) PIBESHESE, RH RGBS B R
TR, W T E VRS RS RGN RS ThRE (BRSO DhRR . s ThRE. T D)
REASCALTIRE) MIBLRA AR ESS, Ib T ASRGBWN F LK KR CEFE SR
NKWESD, BT AESRGRSDIREMNRET R EERR, EOSH T HEESES RS
ARG 5, -1 T F— AT A B P A S RS ORY 512 5 77 TH B
AP RS BR GRS O T, O e A5 B RS OC L Mk A= Je A EEAH R
TAEREHN A HENZENE.
AR 2006, 5HIK
5. Z[RGHHT
T 3hig

DEEIE RS ZAAE T HIR . MR A, Mo, i3, #e. &5 AR,
AL 2 EoE e . AR T ARSI T SRR ST RSB
JIFERL, FhiE%E. TEMERNAE.. BRI RSN &5 N R )
Py BB, THEAAEG A, SRIRES AN ST M. AT ATk A (A1 2R DA Y ER
B SRR, fplE S B R GRS E S % .

FI# #2006

6. HWFHZEEE
JE B
A E NS T, DI N F 4, @R . MG S A
TSR RS . ORISR WA UK)NUKS ISR TR TR i R S
HJH . AR B S ECE RS 11 AN, AL RGEHUON SR S SO OSSR 44 1R R
Lt 1900 %%, BEOSCHERR. B, IFMTA R KRB FMF, &R
KT B i 2006

3.6 P RKAIF
FRidE iR B (2006 &F)
1. MRS, (EREEEREY, b ERRERE I B VR R S 2, s B, SR

N, #RAE, 208, HERZESY), 2006 412 H.
2. RidEZ, (AHRSCAE) (B8R4, 1999~2006), BRiAZEBEtthzzig N, NREE H AL, R

138



2006 4 B IS B AR 48 5 S0 AR R

I, XEe, BRFEES), 2006 4F 12 H.

3. MRS, TR EOCH TR R RS i, (RS AR RS, 2005 EEE T, A ER
it A, 2006 27 H, (H5R8&E1E).

4. Bk, BZME——2 5T ENH TEMNKRE, 2& CRETER 50 ) LHZ%,
2006 £ 9 .

5. BRidsZ, EZRAKHIESEHHLMIEEE G, &8 CRTD, A ER =R IR 5 7R
WHFCHT /3B IS B 7T, 2006 4F 6 .

6. BRiAE, RN RS, (REARHRD) XKL T], 2006 456 H 12 H B2 hit.
7. R, RWIPDRHT, GHRAF, SAWEE: (TREZ—RWDLERT) T,
Bl AL, 2006 47 A .

8. BRiREZ, (PMAERFSW) UF), XM, B, 2006 4E6 H.

9. BRRES, iy, PRMORERRAE, EFANTIECT I E R ts FRKE . 2006 456 H .
10, BRdREZ, Nt < thek” s M, EA s ik E RS2 mor K e EIKE,
2006 4F 5 F 21723 H, TIT (HiERk{5 SR 2006 428 3 .

11, FidsZ, BERHEIRIE, 2006 FFEESBE (T, 200647 H.

12, BRdss, fEZWMRASNS T, B2, 200645 A H, XEBEREELH, 8 K.
13, BRiREZ, HEREAB KL EhE (SR,

14, Rk 52, RPN SRR, SoREE, (PG B RS2 H KBRS K ID) (FF),
Bl pat, 2006 46 A .

15, MRIREZ, HEIHIER « S0 AN, CARCE) 18 (X5, 2006 4F7 H.

16, Bridsz, #RWEINERS%S, £ LIBSCERFEEERK, KA E E R 2 Bk
&, SkisAE, 2006 45 H 21722 H.

17, BRiRSZ, 2006 4R EEHTIRTL, 2006 47 H

18\ BRiRZ, & MBI RIEKAE R RG B — P53, 2006 /£ 9 H 1 HEFEIZRETFH
BT RERFVE A B ERE

19, BRksz, P EZZ: /el 50 4

20, BRiksz, BAHSRAEES, 57, EKRIZK L H AR

21, FRidsZ, () PEMGEE )

22, BRRE, WK, (TEIEZE, 2006 4 11 A 12 H, 76 EERRCERFA B ERE 5 10 %
E NN Y =

23, BRREZ, AURAE, BRREFE LRGN (1999~2006), ANRZEHH HRAE

NN

24, BRREZ, (HEREERIFEER) £, LS, S5HE Bt
25, PRidEZ, #BTEZE ML FENL 50 4

139



2006 EF I SIS B ARG E K E S L RER

3.7 TF. BMHMEZC

2006 4F % F| HIE AL
LA R

LRI Y% LN . HE
B TR TR R T AE Ezhie, Eigii. #TE, _
BB LR A Ll N 2006 FERL: 21.200610089781.1
%ji;ﬁwﬁ%ﬁw W= | RAKOT. TG, B 2006 ij; 50122(1)2232‘2
2006 FIAEERE D
FFs L/ CEAS Fids EZ(UN
1 BRI P P R G 2006SRBJ3069 WM RAE
2 3T Gauss-Bonnet & 1) 25 HiUks [ il % 0H S 9014 2006SRB3084 KRBT ERFE
3 IR TIN $da kb3 255 V1.0 2006SR07742 o
4 LLE IR A SR E 2006SR07743 B2E
5 i 2 RS B R St 2006SR07744 827
6 B X S B R R IR S 2006SR11685 Lzt
7 HER RGRERIR L & 2006SR10650 IR TR T
8 IR RGBS RS 2006SR10648 FHER. L
9 IR ARG AR RS RS 2006SR10646 Wk, EHR
10 HER R GR P HR L R B R RS 2006SR10645 RAEH. Wi
11 HER RGBT W R S 2006SR10647 BB . RAEE
12 IR ARG AP E T BRI E RS 2006SR 10644 i VN IR
13 AT HER R G R A BRI = 6 2006SR10650 INURS FRA I
14 IR ARG AR R E B AR S 2006SR10649 L7l N P

140




2006 £F 5155 AR B AR 40 5K 0 SR AR A

FEMERn HESEI

TREHEENTFRBEMA LR AL SRR,
HAEWFRANASRRREDME TN E, HY G
EERNEERTTHATALD, BE ¥ I EHRHH
MRS, #TEESWE, DEBTREEAN KT,
KR, RB74HTRE R, 174815 % % Ao
SHATARE L 12 BH RN, B2 4
A2l HE W, W E KRR T 1200 & A
K GISH A B I MK 4 2

R R AR R A
WERER. BUMBHETR, BERETRL. 50
MR S 7 05 A Sk BT A
BRI R E MR S0 S 0B AR5
Wi, EREBEARN. GISHAZTANE.

141



2006 4 B IS B AR 48 5 S0 AR R

4. 1 Fritulhidg + 5 K AR RN A

2006 fESLI S L ERE AN 12 4, WLRFEY 23 44, WEwt g 21 4.

wL)E:

FOE: B, 1997 RGP E RO R R IR BB R W A A, RIS S B ER
MR 2E A b L RS TR E R TAE. 2006 4F 7 HE NRIR S HEE B RS E K & 4
ST LR TAE. S1ESIm: Ja R o .

FK—gh: 5, 2006 FHATIHRIBBE T, RS LA, FEEA T SHMEE R R
gt X R sk =0T IR I LRI LA, ARSI A R T

g€ 5, 1976 4 7 A4, L TELEIET . 2006 SR T RIBEE T, 3R1G
2, FEREAN GRS G B ARG R G SR =R e T, 130
JE LR FE 0

Bt B, Rl FMCERS R TR B & SR, SR 24,
2006 £ 10 F#EA GRS ARG B RS K E AL =6 e ot st TAE. S7ER0h: R
[ BJF T 52

R B, 1976 4F 11 B4 T MBS T, 2004 FFE T3 FT, FR1E L2207, 2005 4EIf
B R K F 3hide S M S S0 7 TR, S1ESIM: ERhiEm i,

FREAME: B, 1971 4 11 A4, 2005 FEEN T RIS BEIR A, SRS 2247, [F4E
HENBE RS IREE R RG E X E ARSI EE LG R T &1ESIM: FRENF R 5.

FKE: B, 2006 G E R B A Lk T I ST A L. 2006 4 8 H
NGRS IEE B ARG E R E A S S e LRt TE. S1ESm: XIZmmsiti.
T M SmEER RS

ARFZ: 5, 2006 FEARTY R KA BRI A e 22 A . 2006 4F 8 HE AN BRI 5 A5
BARGERE L ETRE LR A T &I xZm, Aiaes. BT,

WHyeiri: e SEEE R4

FKANBK: &, 2006 4 7 HIRALRUR AT AR 2 Ar . 2006 4F 8 HBEA RIS MBE
ERGEFE LR S EHE LS e SESm: gz, Ba%, SIS,

142



2006 4 B IS B AR 48 5 S0 AR R

WHFETT A IR SIS E RS

£ B: 5, 20065£6 H 3RMG b E A B PR 2 5 SR SO I L2 AL, 20065ET HEA
RIEEHEE R ARG E X E RS SR L EI A L. SESIM: PR FERITHFAR
e WL . A2 5B E R RSt

F F: 5B, 20065 RTINS A A2y, R EERE A R B B R 5 BT 7T
Pl amt e, Sl ANUMREE L. BRI RRIEREE R

ok B 2, 2006582 H AT P E A B ELR 5 SRS OIS A0, 20064E3 H BEA
Hh R 7 B BB 2 5 BRI S A L R R T, RS IW: BRELBAT ST 0. BRI i
HESSHIRENENSERZ

AT FAE

BRI 5, 1983 4 4 HAETILFEAE R E . 2006 4 Fll T- Wil KB 2 B BR AL &
RPN SO 2 BV A 22 67 [R5 25 N A ) o o S PR 2 55 BRRURIT S Bl MO s B 2 5
HERARG WM. I BRI IR .

PP 2, 1982 4F 2 AT E AR T . 2006 45 5L TR K W 5 IRl
BE, FRAGHN K% 5 IR S B R G B2 07 . R4 N [ R 2 bt 3 R 5 5 R IR 5T o
B B2 53 (s B R g il L2400, SIM: BRiRE . TR iREIETT i

LHF: 2, 19724 2 HATILTARET . 2005 FHATIERURY:, G224,
2006 £F 9 A BEN B2 B BB 2 55 BHEIT 7T AT B 2 S I PEAE B R SR b B i A A
TR BRIREZBE L FHE ST T 5

B i&: &, 1982 4F 6 AT HdbE i Ti. 2004 FEEN T E L K2 (R0, 3745
HhPR(E H RS T2 MR RIS 538 2 X0 R B 22 X0 2 2447 . 2004 EEAS T h [ R4
Bi s FE R} 2 5 BRI 78 T B0t B 2 5 BRE B R G A 220, 0. Rkt B
BRI 0L

OB g, 2006 SEARACEUMOR A BHEIA R 2 e 2. 2006 4 9 A BEA BT 5

BifE R ARG E R E S LR FBOR 2 h. SERI: X, #4as. B BHr:
5 S S B R R

143



2006 4 B IS B AR 48 5 S0 AR R

B 5. B, 2006 P EMF R GRBO @i, 2006 4F 9 H NG E 5
BARAGEZFE Sl E 0t Lehr. SESIM: gz, Ai4ess. ST . M hm:
E2 5H S 5 RS

FACE: 5B, 2005 4 4 HHM T EEFEAGERE AR, IR ENLSH b TR A
2006 4 7 A ITHAAE T E R A Bt B R 2 S BRI ST SO A . Il VLB .
WETET5 e i e B S 0 N

FZRR: B, 1981 F 10 AL TMIEB R . 2006 FEML T DO 2E IR B E B LR
B, $RAHLE S 5H IS B RGBT 207 . (R4 N B R 2 B HhEE R 2 S 2 T 5 BT
Wi 22 5P E B R gkt t-2240r, Sl EINERFIE 5.

B—2=. 4, 1980 & 12 AT AT . 2006 5T 5UMVE K2 PRl 2222
Bi, A e 5P E B R g Bkt 2a0r . B4 N Ao [ R e 3R] 2 5 B IR BT 5T A
T th ] 22 5P S B RG220, S F S st i .

AR B, 1980 4F 5 HATUUJIUEE . 2006 4FE VT DU 1| Aol K 2 F YRR B Rl 27 24 B
SR LA . RAESS A B R i B R 2 5 G YR 9T B SO ] e S R E B AR
G20, S0M. B REERFTT

B ¥ B, 1981 4F | HAETMEAZEEE. 2006 FHT KA B, [F4E
2 NP [ R e BRARL 2 5 BRI T A MO B 2 S RS B R G B ki e A, Sl gk
B P55 .

ZEZE. B, 198343 A4, MEEEILE AN, 2004 47 AENTREHETRY, 3KE
PR TR T 2f 2800, 2004 4F 9 A ES i T RIE S E R RS EF E S L=

M2 S PEE R R G T, MlEER. P00 RPN R, BT MPEER RS
PRI,

¥ Bk: 2, 1982 4F 10 A, LA A 2006 4F 7 A BN TAb5TIide k2% H AR &
b, RS, FIESEN G 5IEE B RS E X E AL S 1K 5 E R R g E 0,
Wit 22 ir, S JRBIMEFA . WA M B s E S5

REX: 5, 2004 FEHEIFRFMIE B RG R YA, FESE R b ER B
HERL R 5 SRR U MO M A 0 (R IE S . IR KT 0. WHITT . M=

SHUE ISR

144



2006 4 B IS B AR 48 5 S0 AR R

KEH: Z, 2006 FIRPEB A GOR A S ST (HAMIEEAY) Mt im A,
[FIEE 28 N (BB 2 e s BE R 22 5 BRI JE BT, Mot 2. @0l KOG TE G BETTs
. HE S EEE RS

FKAk: 5B, 1980 4 11 HATZBUIEMTT. 2006 FHML T b E R Be i it 7o, 3k
A E L L2 [FAE S N R B s B R 5 SRR T BT B 2 S A B R
G A, I XTI 5.

FKiEd: B, 1979 4 12 AWAETIARE LT . 2006 4 5k T B Ui K s PR 2
b, JFRAHE SHEE R RG L 0. FE 9 A% A ERB b R 2 5 5
PR TR B B SRS B R G T oA I X Rt 7T 0

B 5B, 2006 4 6 HHORFEH TR 2407, 2006 4E 9 A HEN A E Rl 2B FE R}
SRR TR A SIW. XSRS R . BFR TR R S E R RS

TEIR: 900 Bk, Bl HEZSHEEE RS
BB Sl B, Elk: MR SHIME AL
W Bk SUW. ZRRTRS, Lolke MR SIS E RS
BRPHEEZE: S0H. 2R R, Lk HEY 5HEEE RS
RO 9. FAR, Ll WEREHEEE RS

LA A
REE: B, 1983 4 11 A4, FETTINLEBEM T . 2006 fF5L T HiL R2AFE 208, 35k
WS B ARG T E A7, [FFERE 2 PR e st 3 R 24 5 SR 70 pr Bose il £ 2247, Tk

2 SHEE R RS B0 R 5.

K ¥ B, 19824 12 A4, FETTERMARITLE. 2006 FETHT RS, S

PWEABEE R PERIR, PObE S S B E B R G oA 6. [F4E5 A rh Rt B R 5 BT
FORT B L2, Bk 2 S E B RS I JRAREIFTT A

i 4. &, 1984 7 A4, FTOHALEFET. 2006 FEAL T I RMOL RS B S A

ISR, B B ARG E o R, AR B o R M B R 5 YT 9T B
fir, MR SIS B RS, S MR E BT .

145



2006 4 B IS B AR 48 5 S0 AR R

F X 2, 1983 4 9 AETIMEEIKIHT . 2006 fFEEEN T 2245 B T R K i 42
BE, FRAGHE % 5 IE B R G T g0 . BT N E R b 3R 5 5 R IR 5T
Wi b 2 S PEAE B RG240, S0 N RRIE .

B8 & B, 1984 4 5 A THrE4EE /R HIE X B X AEE . 2006 45l T ik
VIR SRR, RS R R A b A . [FAE S N E R R IR
YR I MO H ] S RS B R G T 2. Sl TR .

Mo¥E: 5, 2006 4 7 JHL T EMUEURY: (bE0) W TR, FF 9 AN E
BBt PR 5 SRR TR B ) 2 SRR IR 2. e BN B, AT
Tl SRR A S

B3O 3B, 2006 4F 7 EL TAE RS AR R AR Rg L. FFE9IH
HEN o E R B PR 5 BRI T BT B M R A SRR IR LA . U /NI AT
9, WA NSO S 5

B &, 1984 4F 4 A A, 2006 fEEMF A EME A (RBO , oyt EE R
Y, SIM. RHERT TR

i B EEEER THETRE AERD BEAREELLE % AT SR 5
FE ARG K E R L FROE A, B BN R. BEO A R S EE

B A%

B OB &, 2006 FEENYT IR E ML KA IR IR e 2R, 2006 4F 9 AHEANE IR S5
B B ARG E K E AL SBORm a6, S0l TR, BRI, Xk R 2 it
o

BETF: B, 2006 F 7 AFFEE G REWT SRS R QhHE 5EER 2R 42
fro [AAE 9 HHENGIE SIS E RS EH K E S sl S H e w5 . S7ESH: x|

ain, A%, Wi, MK SHPE R RS,

X ¥ 2L, 2006 SEBRAFHARINTE R A AR 2m A o, )4 Bl 3 o (R 272 g PR
FHRIRH T BOE A LA e XSRS BT R E R Y

ERE: B, 19844 6 H7 HATTEERE, 2006 45\ T 5 5 k3 5 i B i

146



2006 4 B IS B AR 48 5 S0 AR R

HAEERE R, JHEE SHPE B RGE iafr. FEH AN EREE B PR 5 5T
FURT, DU S 5 E B R G LA, S SHE TR A .

2 5B, 1984 4F 1 AT AR . 2006 45l T alBOR S Bl SR
e, RGMHEEE R LA LA, R ORE B BB 2 et B R 7 5 BRI T8 BT s
K2 S E B RGE LA hr. Sl SRBTMHTFT 5 .

TRRE: B0 BREG, Tl ML RO E R RS
ZRAKR: TN BHEIG, Lol MRS R E R RS

BB S R, ke B SIIG B RS
g P R, Bl B SIS B RS
oL W R, Bl SRS R
B S FEE, Tk HEY SR E RS
REE: Pl TIEN, Gl IR GHITER RS
4.2 )5 R G R E

1. MXF: BFEHBERAGEL ST

eI Tk, BB

HivHI (] 2006 4F 9 J
W DB e S, A A LS B &5t (Geographical Information System, GIS)
HoAR, Wit E B RS (Marine GIS, MGIS) HEHECRIOCHEAL AR, Frerxt =N
TE L FH 0] AT S A 8

FAR AR B BUR 2

NI 2 € (A SEITII G B U R E o6/ LT N T R e G € O SR e 2 R
HEie a2 5 BRI A B, SRAACIR A ST, KRG B 0 ) — 42
MW, T RN Y4EH, NEBARSEHIZ R B AT =R, FRE T Hd (it
FERE AL, RGP T BB

2. AR R ERAR A R SRR A 2 SE bR ) R, R T I R RS AE i
PERCE TR AR I, RO R T ) RS, LA ARGO il i, R ARGO iFhrN
MR, Wit 7 RCREHE R RACE Fr o R B 27 R

3. WML R AN SR LT, NIRRT . 23 BA
KA W BRSNS Bir, o8 T e R0, FFEot 7 & Fhigre
MR SHEE, 1E RN GAG ) BB A

4, FURACEITIERARAR: X CUEEERR I BT TR, RS T TR,

147



2006 4 B IS B AR 48 5 S0 AR R

AFEJUA AR Gui-BE (SR . BLARGO B A6, PRI T A b 38 7 VR
TRE, GFREREL. FRERH. REITIE. AR, BRI E SN,

5. WEFEEARE PTRAL T i FE IR RS B R G AR TR RS, R
WREER B BT 7, ARMESEEE, Wit T ARGOGIS #ilEBE, 45t T ARGO ¥ i
RRE.

6 MEFFBUER R SR X RE R R SN H R VAT T B AR AT

EARH RS

L BB IR L AR R A R SR R 0. MRS IR E R RGH A, 1E
ArcGIS Al FahAT 7 W 5B A T AN A5 Y (1 £ RS

2. WEEBIRSR G R RS (MaXplorer): AR SC 3 2L TR0 2 il LA AT R4 23 A
HR,

3. ARGO BEEHAMIN AR RS (ARGOGIS): MWEZEI K, HLELHIbELR T
PR (ARGO) HIZHZL. R, W, TR AL s Z B AR .

KB WG E RS WA WG R RS BIEAL, mmxg; WEHEMRE
i5; ARGO; ARGOGIS; MaXplorer

2. FE4RR: B[E1: 100 FifR-RBH-SMNESHE 5 ERR
BT ARG, F s n
HUhES TR 2006 49 H
B OE. MHERAMREERAGTREENARERL —, 2R LS A g

BERER FM 40 5840, PRy B 2= 7T 1 %0 SRR N 22—, B BB
SO AR AN SRS TR R S W A R, th AR A BB, KA wsE
KA

FFE L ERFE 22 5 W AR — R B ORI H SR T, X RS L 5 X R A3t AT
T RGMRAMIIT T, RR T RESSNER. H— RSt sE . BB R5R
SE AW REL SR8 @2 R EHKN5 7, AREEALHIR (1: 100) K3
BIRSERCT 15 M, 175 R R N P 2 28l A 5o W I 31 H AT B R R T, HA E
REPRZU I RAGIF B R, BT, AUFURUE R E 2 — 2213 0 et 3l
KR 2EAS B, SRS SRR T BB s 7 SR B RN SO 1 ik

(1) byl [l 3 = AN [ 2 2 TR (58 Sk, [ A At 3l IR Fe R 22, 28
FECR LS MBS SRR, AL SER 3 H] - CLEF A5 500 8, %071k CANRE 215
SR ARRER . Brrt e 80 R HB L. e tE. shS M RSS2 MRIE, 7Rk
ARTNBT TS B Al A1 2 R AN s, ] DAEAT S 18104, S ) R Y L i ¢

(2) By By FTTEM RGUR] 7800 R DB AL HIRFAE, SR A5 A R AR 465 5 ) 932
JEN, K2y R AN G0y J2 T3k & i 2, FE 3 A DEM RREIHEE 1R %, R 7028l

148



2006 4 B IS B AR 48 5 S0 AR R

e sElt, ET2ESE—EH, RS EEHE— SR, %9 KA BERT T R
RRIE. 2B 20715, mRIGRE RS 7 TR S BRI A (B ARSI (i, 4.
D PR, HAERBE R IL I E AR InER 5 8 12, FEENTFIEILHZ,
F—BERNEARSRUE, FERNREE. F=ERNREREZE. FNEZAEEE. FH
BERRBIERE FANBERWER W EHBEZE. FLEAMMTARZ, $I\Z R n s
KA, gty KR B FEN, & Em.

(3) ARFr IR st DR SR (TMAIETM) &R, B4 25 AR, 25 7
DEM. Z#i5iE. 50 HibriEl. EEEIRE S A EEMMIRER, BT AW, Q08 4505
FEIEAL, AR 23 8100 R AT R LSRRI A 3RS AL, ZERTE 50 J5HLR BlbE, 78 10 /3
PR A i 3 2%, EA A N ATeGIS, R B/ NEIBEN 1.5km*, e/ EIBESE N Tkm;
FERAEE LRI e, DULREL . B LML RIS RIE, ARe s 2%
HE AR R RS AR P R Bk i 4 o

(4) FH DEM HAI7E ArcGIS it g 2 EA R ER, wnsZE. PR,
=R SR SR, B ESE, X T AN [ 5 T A P R A )
B S R . Rl I S B m P ) O B T AP TR T, 2o AR bR T B I AR B
7E ArcMap H T HI SRS B TAERE 78, th45 5 248, 20 A3 7 8 T /e i
i,

(5) JbxfE (J-50) HiZRET 20 e 80 FAR AT, b imHbSn et Fi iR R i,
ANE L X FAE R IT, W R 50 TR, b4 S0 g L 50 T
thZR4E 50 G SR IEISEAE,  [RIED e T HRdb-F B il . B e S = A A = A
I E AT 1 2 R, R 8 K T8 G S s 5 R S Al b B o R B ) i JL S A R 2k, I
W FU 4 TR 4 L 3 SR A B 7 T X

(6) HRFBH A REY), £ EMENIM RS, L5 TR AMSE T ES,
R T ERER LE SR . HilEEEE BB REN KRG, RS
B A 4 A LA RO b 2 78 1 B o AR 9 DA B (TM A1 ETM 8D, K4 ]
B AN b R P & 2 R AU S SR, TR B R E K R %, HRE
HIE RG], R T 1% R RGHR T T IR E I %

(1) FUMESRRE T ARHIRSE G AR, & B AT AR, ot B Sl AR A
FMAMEBENEZ —, Bul2EICRA —BRENSNI KRG, WA HNEH2EEEA
e R s AR AS o A SO0 SRR R FE 0 A EE R N RIBAR AR &, SR B TR W
HEFRG, FEUALEIE G, W5 T SR A ERRIEE, SERCT R

PN H 7 H S 7 FEANME BAE R R 7 ML 5O 73 A i) ] =2 X 46 T LA
B, FIFHREBEIER GIS HiR, HHATAESMLEUR IS S R B A SO (E B4
I T O 2 R, BRI, i 5T R 58 UK e T AR BE 8 1 IR SR B fi
KB M B Hh g MR SOW; EEG HMEGEE RS EEENG IS
RG2S B 777 DEM

149



2006 4 B IS B AR 48 5 S0 AR R

3. 3kBJll: BEFEREEFEMR

23300 A RR T I 0

H G [E]: 2006 459 H
W B WA AMMRRSEFERGME R A, i, KA. WEEEERKE A
FHif . X HEANEA B ERE . A ZREIE AR KRBT AEE, H AR
HIAEAEE S . BIREORWHED, NAEN NERFIRENLZEE0T, 1240 7 e EoR Ik
ik, S ] A A BT LRI T T R A T 4 A2 4k .

AP FEAR AR HH i R I i R S o B W L, R PR AR N R E
VBRI SCRE T, A5 BN T 1R SRR A i B R U AT AR ) 32 B I, 3 S A U B
LG T7E &AM RS 77k AR B E R IE AT T BEBIR NI 2 A AR

(U 3R H T iy R IR R A 1) ] =S5 AR RS HE SR, b7 17 i e — A L ) PR P 5 o A7 100
6 FAIFFT T Uty o) ] e ) g o 2 ) 1)

(2) FIFH OIF {8 IR A B BUR AT I BUA G J7 R 5, 1K B 1Y o P X )i
7R 5E H AR

(3) XA B G I E AR B ST TRTEG AT, FE T & R AR A A R PR
PEFTRTATIE, FERCEEAN B3R @& R IR G 7 ik AT IR AR B 2k

(4) A, S T s ] B0 UM AR A T 1, 6 B ot 1 & Ao 7 Rt
RS G FHYE L, e — A 18 ] B R T B 2EAT T EEEBR A A AT IR 2

(5) LA ZRBRMIE 9], 0 BildE, MERIBYE. K EMFERK T %6 3 K% H iR
BT THRHE AT B RIS 5E S5 B HOIF 45 B
R W BIRGAHIE: ZIREE; WERAS: ME: 4R GIS HERR: K
A

4. 3kAE7K: ZEHEMODIS GKIEMESHEB KIS 2N

oS FIm: RS R

HUhETE: 2006 4 9 H
W OB KRR NP B3 T MODIS S KK R R S BHEEL, 28 33tk
F MODIS %ﬁﬁﬁﬁﬁmiﬁﬁ

m%ﬁﬁﬁﬁﬁﬁﬁ L LV E R AR BB R e e K B R
ST E AR R . W SR AT NDVI R TR B ALR  RIE AT IR SAR K AR B
%moﬁﬁs%é&wmmsﬂ%&%%ﬁﬁ%%ﬁﬁmhik%ﬁ,ﬁﬂﬁﬁﬁ%%%%ﬂ
1 BRI B AR KRR A A 2 A MODIS 545 456 A0 DG R B Fa 40247 7K FE 7K
FEFPAEL(S 2R EL

TR TR EOR M A Bk BRIV S Wi bR, WA RdR SRR SRR K T . R
H 8 KA MODIS i3 s S 2 5048, 0K 7 & & 5K fE 0 (LSWD K w7 &

150



2006 4 B IS B AR 48 5 S0 AR R

S (NDVD ML R, 76 NDVI-LSWI B FEARFIE 2% 18] 7 SR F AR B T Fe 2
Al B K 37 BRAR S

FEPFRNEEERT

(1) AP RFEAERK R B, R /K R FE A A S AR 7 A K et )2 ()06 3% R L ARk
RRAE, ) FE OGS b 33890 B FAELA 7K 70 7 B O BURR R R 0 21 Ak B v B A9 21 1) LSWIL 254 NDVI
R TR (EVD $REU L XOKFEMMELE B o 12N EAMER . A2, 1 ok T8
RS B — I AR R 545 0 288 B B4l A ] NDVI A LAT J3EAT A ARAS S8 SR BT 15 SR FR B

(2) i Mo s B 5% - 78 5 B AR v K S (BT ETM+2 44280 5 MODIS #%
B EAE  15 260 30m 23 FEEE I ETMHSAAR R I 7K R 500m MR Ab TH 5 9T 18 4
FRIMUK AR, (EbEEA 5 MODIS S8 527K &4 L 40kmx40km P45 BT AT [T AR
i tis . S5 SR, FIH MODIS $A4 1) 8 KA Rt SO SR BE HEAT X I 2 4 [F /K
e L fhs I T AT 1

(3) AHTHEREERX LSWI 5 NDVI X HR, AR LI R K 5 & &R0
LSWI - NDVI 423 [ W 1) A — 8 U o &5 6 R 0k 7 6 R M 3 - 2 AU 22 A F T AL A8
TRECREMLE, $RH L LSWI 5 NDVI Z 84775 BB Bk S sk o & & . RH
LSWI-NDVI 7= [A)RFAFAIF 7548 4 78 5 1 bR 7K 7075 58t AT DARE A8 2 T i P58 1700 o

(4) EFEFFIXHH 8 KA HL MODIS 3 [ i 2 54 K i 8 LSWI-NDVI 8 JF Bl H #E
WA /N &K B A2k . LSWI-NDVI 25 [a) 566l I, SRR T8 Bk B IG5
JZIZRBIRERE K 35 8, AR A K 23 B Al S B A T A
e K, MRS, FERKIES: ZHHH MODIS §21%; MK &8 SMKiE;
R SR

5. FAERE: ETHEDEMIEEHE ST ST EMA—2 R EESHAHERE R

B

B3I TRET A, FARRIR R, REDSHEF 7

HUhE TR 2006 4 9 H
M E. T DEM HoEVR H i F 5 RS, IFH 5 T SIA V2 5 T Mg HdE
SERIH O R A AT AR A 25, HET, ZE T4 DEM MR e N B30, &
EHARIUE B ABEHIEE B TB, Cag) 2N TR, 3y, L%
. AR EARINET N A DA K ER TR KR TR . SO BETTEE TRE B A ATk . (HEL
A TME DEM [ 8 th% 3 B PEAR B RN 7327 TR AFAEA DG R R 58 38 2 Ak, A3
B EPN Z A R (MFD) AU 3 A7 8 A8 (5 B 8 SR IR T VA i FL N 2, IR
SR B SEIL TV, EA E E VAN H T AT R R T T RIS

1. KEMTHR AU X7 ZR IS R A K SCS 8 CniCm il g
FEFREE) MR A /3 Ay, MFD WAL T 8w ) 592 B H ATSE T /K 2 oA AR 1

151



2006 4 B IS B AR 48 5 S0 AR R

MFD BN Rt % 24 A 52 7K UL 23 BC RSN S B, A A5 1) B s AL RS 2R g i) 8 H
RBAT TREBIRE ST, bRt — LA D¢ W RUEEAT TS, RS T BUR L T B AT

D 21 T —FHT ) MED 7K 43 B A —— 25 1 Ja U A E 1) MFD #4757 S i —
AN T R kb T2 Ja A P 7 2 TG B 0K AS AL ) et T2 AR AE X KR A BE RS2 e, AT e AR
MFD #E R [ AN & 2 Ak

2) RBCK NI R s %, B HrE i) MFD AN — AN MFD ik——
MFD-md. FIFH A\ i DEM B S8 2 446 MFD-md S3ARE T 10 2 BVPR 2R, MFD-md
SR P B RT3 F 2 SRR R SR MPD B0 SRR RS FE o 7R R X AF 78 X A S B
JOLFH .2 BT £ 1Y) MFD-md 03275 BV AR 25 18] 0 A 5 L e it i S i 46 SR o8 R 4

3) EFXIRIH MFD tHE IR EfR A (— MR LK R e ES 5D 2% 5
B RITA A XN 25 R M LA A BRI AR [ R, 4R T — AN B HR U A B L . B
B T P BB — R R L S5 AT PRV /K 245 2% 1 b T i 0 (R P 5 5 T IR A5 40 A1 i 4R R AT 4
18, AT SRAS B & B (T R P FE B0 A o A6 2R AL DX AT 5 X (10 S5 B 7 P 26 B 3 sk 592 e
73 B I Hb W P 48 45 TR A 1 78 X S BR 6 49K o iR B

2. HHT B SR TE A AL I 2 18] ) AT R WA . LR, XA AR (S B AL AR N
TE NG 4 UBE T 55 b7 AH O 0 B R AR 25 T PR AL AL B flt B L (W T S 8. (H H AT RS Y S
X T S AT T, TR T A (RS, FTSEIL VA SE RN R . AR IR R
AR AE B HE BB R RN 7 VAT TR, BUAS T W R IR

1) FESL T AT SR B AR S PR A AR 5 SR B . SRS R FE B Ao
RN BT T & IS B, 7R BRI AT 2 B 7 A8 A5 5 I A 171 I 2% 18 Ja 1 R 2 ] 4k 5

2) KRR T (S AT AR SRR R A SR — B S F A VAR, R SR e A
DX Ak AR HE AT S AT 0T A0 SR A TASTRAHE L o LA AN R AR P 79 A IO P X (14 9 FH 45 SR 2 1
WL TR AR I 8 ST HR 5 BAMBELE I A S 3R TR AT X (IR, RERE A 21t
AT AR, T H S5 & LR SUBYER TR B TR S R A A AT AR

AR AR FITRFE 5 P 2 0 ) B9 R A5 SRR TS 2 7E NS 40 R T AT DR 35 4 £
JEE S5t 2 T G 3 At A i R AL TR AT BRI o E T 22 0 5 5 b T A G 1 B R A A
TR A T SRR R 7E 25 8] @ e RIS ik, DRIk, 02 MR 23 M S B R0 7 Y R F 90K 2 A
7 b T [ 02 R 0L b 3 A 5 0 o b 2 S R (R o AR 35 AT o 250 B A e T AT 5 38
P2 AR 7 0 FUREAT — SR RV RUBE 7T, A B Rl SRR ik — 2B RO BIF 78 D9 I ) RS 48 R
FE R b FER R BEHE R . e B S 5.

6. DR ¥R TERSE BRI S H B A
T8I X At g o
s [E]: 2006 4 11 H
W OB ERWEE LR AT E AL, HSRE N HERR R RGP I EE AR E R

152



2006 4 B IS B AR 48 5 S0 AR R

= Ol IR TS S KSR A R AR EERL R, AT AR R
X g, TR T i o R S 3 A B PRI BOR AN | T VR T 78 1D REIRECE AL 3 7 VERIT 5T
2) RT3 REEMIUE BRI 4) BIEHSHIER . il EReE AR, B
J T AR LU B R i FGIS R8It 35 5 2 SR UM B R AR BOR R &, 9 RVE i 7
7 RE S RS B SR UM i B AR BEE 1 eSSkt

7. ZEINAR: KIL= A X3 T A A 22 A A

BFEIW: X[k A

HukEfTE: 2006 4 08 H
OB fEEpRHE S AEYER (IGBP) M4AERIAEIAAL A SCit-R (IHBP) HIK J1HESD T,
R R B A FUAE 20 tHE2D 90 AEARIRIH A A BRI AR AU 7T 1K) Rt e A, I T R i
FH b P9 i S 3 T A0 AE 25 18] BRI I B IE 2 —, R  — A BB R AR
T FH Hb P 2 10 R 2 i R AR ) 2 R AE . s T AR Ak WS A AT, et
b 1) R FH R 1R P HRp A e LA B B S e FRIE AR S X IR A R 53
T RS AN W HE T, RO IR T 1 5 SR () 48R T A A P R ) R A R ek 1 e EE R R 2 —,
DR 1Tt A A9F 83 T A A AR 7 5 ) P A A g FRLAE X 3

4. 3 LW CHE

1. % #:

eI & R R

ZEPI ). 2006 4 3 H
OB BN TR E PR R, KDk NN B SR BRI AR K IR A E
RS R, H#EAM BB T KRG, KRR FENR, AR = KT E @, &
SCAESS B DXV R R AE MK SC R e ANRHE DGR B35 |, 230 1 88 AR LL XK
SOSFRIRAE S, FEEAR 7K SO R AR R I JEAE b, AL X B AR O 7
ANHE R KA RS AR A TR S B . KLRG R —NERME RS, KXRGENE LMK
WRTERAE K SO S ZER IR, X AE A0 K SC R Gu 5 4 M AT 70 0T LAIE I 7K SO FE 1
AR R KO FEW A T AR R R, /NI B i, BRI R
RS 2 RIERHE, @5 B R R AL /- 4E50R Hurst FRECRAER JMERRE, 2 RUZ 0 H it
FARTARESE M FIANE. SARMERHE, JEX AR AR MR T Mann-Kendall 3E5
KOS . AR X ITARAN N 2R I S AR R FE (0 56 Rt b, 0T TR B 28R AN
T8 NDVI SRR FR 5200 S AR /AT RO EL T RIS 212 3Bk, $REiER S al
K LK Rl K . B R K SR ) TR Pt K B RIR B R 22 5, b T %5 283K
FIRFIE TR S M R 2R o /K SO A2 L NAM AU PR 420 . MIKE11 HD
FHAIE K S LA MIKELL FF FFSEmRRIE, Wit 73 BRI F K Tk, 2+

153



2006 4 B IS B AR 48 5 S0 AR R

B AN AR BOK TR R0, Stk 1999 G2 ZRUb KT TS TN, B /R ik
(R 7K R AR A RS T B (RIS R . WS E LG R 2

O3 BAIRG X EZRTFFI {5 B2 R ICF 2 0.589~0.727, 434E% D 24 1.39~1.48,
Hurst R4 0.5271~0.6171; EIHRAZHT FIH Hurst 3°KT 0.5, RARRTHI BA KRSt
FHIREERE, FEAR K ) — BN 1A N AE AR R B AT ORI K 3 2 RUZ /M E AR P 51 2 W,
PWHEES W E AN 211 4E, AR 211 4E, REEN 4.9 4, BB W N 16 4E, &
BN 4.9 4, RIHBUE N T 4,

Q¥ BEARIYE IR X A5 R 7 (i S A U . IR I A B2, 4R S
N 0.194~0.386/10a, K. XM MEL mTH. BFERIGINZE, £ 1997 5 R IX
AR R IESS, L X ARG IR B TP R PR EALE 20 tad 70 AR
B 60 A (T, 80 FFEARIFUEIIR, 90 FAFFNEIE—BIGm: ZHKEBA 1997 5w
P Y0 A L X b , PEVRAL X Ry AR L AP SR X T 5

@3 EAWER X KN T K BHIEAE R 5, RAVK)IRK. BEKMHRK 3 Fhim )|
BmANE T, HAP RS 50 . RIS T e AR RIE AR DLk )T KR hA
FEAT T ANSE2Z AT AT AR T KRN S 325 oK) S 7k APE RS a5 75 sSAE AR AR T AR B A8 1k
TR/, AR RECEAE 0.15~0.25 Z a5 [FI k1K S b a5 R R T e s 3
I, ST A R B 2 R R RS E AR AR A I K EEE R 2 — . AFARmER S
T T AR RO, AURAR R SR B 2.3 MR BIND VIS 120 R B AH K&
B, LUK RRZK RN L RO T 30, NDVIS 290 R AU AH S

@Y B H S, EE BT SO o RIER L R R, R R B S5 R 4
IKE AT 70%LA E, B 5 ] -E BT RO AR ST IR AR GE . B S ] 2 BB AT A
By 7 e A P R SRV A T B, X FEAT 0] S 78 (1) 35 2= AR 5 Rl A vk K I B 5 g ] SRS (1 UK
N R K AT T B AT . PRSI A T SRR KRS PR IS 1 5 TR AR A7
FEEBRWZESR, WA SRR A AN, B BUEEA T 109 It /KR R 5 ) v in
67 KRR FEHEAT /00, PO RSO K AR R I (0] GRREED Bl it /K 28 R vt e v 2
AR TFTARAL, FKRF—EES TR E 1952 4 LR85 3l i A X6 B 52 S5 sk itk &
Hl|— B AL R

ORI L X P B R A7 YL aod R AR S 3k K T G R PR AU, 5 Pt o, bl T BRI L
XA XA AN LR, R 7 AR RSB R o Bt T S AR R S 2R NAM
R, )38 A K SR B T K S (Kinematic Routing) 7%, SERFRZIE MIKE 11 FF 57
BA X KA AR SR . PRI FIAR AL % 22 [F D AT R IR (R A, It 38 B 9 A dn At /K
AL I R PR HOURT TR0 HAS T B B AR 45 2
SR BB RV B B 1 B EEREG 245G Hurst $8%0; Mann-Kendall
Kt /N ARHe; EOF 20#fr; MIKEIL HD #57; NAM #7%; MIKE11 FF f% 7

154



2006 4 B IS B AR 48 5 S0 AR R

2. kOt FRERTRIATEK SO FERT BRI 2R AL 1 v BB A

eSS FRGE. EEMAk

ZEPEI ] . 2006 5 7 H
BB ST UUKCSCE R PR AR A (i RO R IE R, DAL TR R4 T R EVA X K L
(T BIRT AR FE X ek, DK SO R A3 Mt SRR EZERE TN A, FEX R BRI 45 A2k )1
Bt BEKF R H . LS 0K )12 R B8 4700 (LUCC) HIVEAN S T I Sk 1,
7R T I ) ARG I BR AR AR, FER] FH 7K OB I HRUE fil =5 4% 0 A0 P W A2 IR
BT TS, 3 — DRk B R E K S R 5T . 10 50 3 ZERF T3 R AN AT A

U BFFFERIA J& T AN 7K ST 8] 7 5138 Al 34 o A8 S5 p R 22 JB 34 R A1 R 31 4 7 923 5 A
A, B45EET Brown-Forsythe 37K 3038 5 iR A 7%, BA LKL T Mann-Kendall £56 1
Mann-Whitney #5617 51 2 B A RFAE R A 5%, FERFFERRI A 200K SRR RE T
FIREAT T R T AT R B M BRI A T T 1958-1973 w1, 1974-1986
AL IR 1987-2000 FfmFE I = AN B, HAESE =B BUT 5 B B i BT, BRESE
RRARIH BRI, B, K. LFERRSFRME AR EARE. T2
28 )J7 1958-1974 SR, 1975-1988 HAE AT 1989-2000 4F mild i =AM AL, HE =
A 1977 FIEA R TE, oAb ZEE AR AR AR ik A (A 2 A s, AR TR
HEH X, bR T R BE AR, AR A R A YR AR RE TR 1973 AR R AR B AR D,
HIFERE I TE 1987 SR AZBRARIE N . LI IX B 2R N TE 1977-1988 4F [HIH AT 5 w1107 5
fiwsl, e X ZE 1987 576 W24 1.

2. WRAFNHT T35 20 AR R FHAR A, 4550 Rt R P 2R AR,
ik N A K ) 1 J5 8 2 B R AEAEIT 15 4E . KT LARI AR A1 BAAL ) NDVI 34k B 3 20
FEORZAIN NDVI 8H B850, 5RIE. KRS —EZ R AR —8 X 8AHX 1)
T BT, AT e JE DR TR T B AN A ST O 3 B =37 7 ER Ak

3. JFERA L AR AL R B RSB R . ERSE TR K. £FRH U
SRR AR R . RN AR E MR TR S R ERE REFRR
BRI BEHRIE. BN RERAN E SR E, SEBLTR KRR 7
AL I ATER, 70~80 AEARYK) 1 K ek D A6 A% At s i B KT B /K /D IR FE, 1T 90 4R
ARUK ] R 7K 3 06 A G 388 T gt 88 A e /A 38 it

4. FIHZPFREGR, RIS TR 2000—2005 ERIFHIS 0455 &5 H
TR E 2 A PR R BB SRR = FE RS, 5T Hh R AT 7 35 1 B 18] 2% 40 3070 A
PRSI RARRNE, Wit T RAZUE. w8 7 FF 3R = 23 6] 7 P RS fa 1R
FFHAT AR L B, R CHHES T

RITBMARS ., KRN ORE: MEEZTHE. mEs X E. #is DEM $dE . ik
MARABEREIEMTFEZR P HER S B AEs ARTES IR, @iz Ram
MODIS #E =i, 3R1F T 2000-2005 FHHI KT = A B E K, FEEIEm ot 7

155



2006 4 B IS B AR 48 5 S0 AR R

A % 25 R R 5 2 (] 23 AT IR — LeBEAREAIE

5. WFFERIER TS T BORHER Z SR SCBABL v, B T & S T BRI ) AR A AR AL
Yo, BT R e, SRR A, AT TR KA R, BNARR
SRR EF A TR 2 5010 30 H S DU R ASEADL S SRR, 25 HH T SRML Rl 35 438 I A TR £ - B VT e
ffaE P o, SRR, M PER NAM /K SO, S5t R U o 00 3m] [ R A2 07 et 2
NI R K BRI T 4R A 1 B A
R AR LRI AR AKCSCEREm S HARS P AIE: SRM RS AR AR Y
NAM [ 42 it #5 1Y

3. O 5E: EHMERSSHEIGH ESPRET R
R3Sl bz, AU
B E]: 2006 £ 6

W O AU EET AR RS A ET R SRR HO R RS, L REERK
JIZMNG], S5E o B SINLIEETT %,  FE BRI RS AR AR b S A A R R T B
BT BFE L FEHT AR (1) AL [ —Fh RArh e M2 26 T g FR itk i) -~
MR, Pt —MEmARsR 7. MERBEERT b DASEA 2R 2855 %1 BT % 1 iy 3K T 351
IAELEV I BB N IETT T S EUNARAR 2R (2) DASRANPIRE A, 76 FT I 15 R 0N B
MY A S RETHEL RO SRR b, R T T R B R AR A ) B BRI S R BSTHER T, el T
SERIENAE . A AN [R] EE R R B R 5 P R (A BRI OC RR, BT B A XU
TRER B AR AT ISR o 45 SRR WY B I B e T DA el 3 1k Dy B W i B R R BUE A (3D
I FH R R 1 R BORT LA R R IR T BE D A IOk R, AE AN PIRE A AL T IR i ) P B AR
BERY,  JEFI 2 18] JUART A 238 00 I Pt ) %A 23 Bt 7 AR R B A B 07k o N TR0 B R 2%
AT PR R e 6 e P SRS R TR AT AL 6, AU 5 SROMUUL I 45 SR A0S L 23 B 1 B 1 A AR Y
Fe AR A R A Y o F T A IR et 6 BT LU ) 1 v e e R AN o R R X R i
AN E RS (4D ISR 3K 2 O E - BLEE &, K 7o B Sh AL s Ak 8
RS BHRKIK )2 R BARSS &, ERBIIR R AR T — ARSI - 380K I 4= 1
R o B BRI I 45 SR EEBUR I, 12 B 8 A Rk s A [R) 3 D 2%
PE T B 3K I R B FE AT TR DA S 7 v iR AT BN T s (5) R R ik
TCHE B SRR AN R B 52 T i 3R i R BEAT RN, R B T AR T
S PR b R ORI o 3 T U N 5 SR 5 AU B B0 B B L, i T BUAR
G MO ARADA [RI AL B 5208 1 ST SR A A v o R o O I AL ) 45 SR 70l R W AL
I DL 25 D 5 IR R R, R AR E AR, F R E B A &l
HIK EORFFER: (60 &AL T RS FENIH T Boltzmann J5#2, JFAIH Chapman-Enskog
%2 UL JEIT BRI AZTTRERHEAT 10 Mr. S5 REH LRI CA BORAEZOUARFE L3 2 Saint
Venant J5#%: (7) FIF L3R 0 o i B S USR03 i 7K i 2 i #2195 AL 230 v b4

156



2006 4 B IS B AR 48 5 S0 AR R

RAE M. Giit oM AR R DK BRI e BA B ARG A RRetE, JFH S RGERRE.
WIREIRAS LA RIS HOTE K . BB BOR R T S K AEAE BN XA 8] F, - B R BE
ANEBHRAEIRBUN . 5L BORK RGN SRR

R BB RS ol A ShBL; FERTEhEE: FERT Ik, TR MY #T Boltzmann
Jites HARIEFE

E: RESNESZEERNHRRITNTR——UERE NG
SR R, FERE

ZeRERFIA]: 2006 4 12 A
W OE: ESWER—MOCIENIM S AR X IER . RS AR K S & ]
FRE R R I B A . T R R B R E R AR IR A E, Bl T EER -
SHER LN, HBAESZERD T 5ER SRR CHAL. Bk E A SR
W AR A M ARIRAHE, ASRERBOE5 R T R E BN & EREM.
ALLGER T AR E, B T AESZENK. DURAESZER A1 JLER™
AR 3 ANEAIR: OESRAMEFSHEAIEN IR, OWE (B ZeEZRR &
ik, @SBRI A DR JUF B AR T,

b
S 3B

FEGRANE:

(1D 8 TARMAESIRSG UL ES e ARG (eSS R5 0 E
1,

M AT EENESZE R ARG . NARMRMIAESRS B, B3, XK
PRMARS R gt n] DO Rl A T XA S R e R 4.

(2) UARME m R MR E R R AR, 2l 7 KGR P E SR EREES, B8
BT ARMAE DX B ARG, X T AR E R RS AR i R AR, XA
REIZR B RN o

(3) GZEFEXIRET RN AR LR RGN Xt BRHIE ST 1 X84
N e a1 IS RA Rl it

(4) Zre XE A TR A 7, BE 1 B A 7 1 XA, S XA R HeR
71 ORI 2 S A PR S A B 5 T R RFALE

(5) RIARER. MEMEE RGER, BAEE. B Gk, W 7 LRIy
TR AR RS KT B AR LR E . DUREERT 57 R B XU D Dy 32 BERFAE 4 2
EASZEEERE, HETRITE., EHEESZET K RE.

(6) FEREE XA A S Z e A R RISEAE L, THE TR A 0 i R AE S
R 55 45 55 B 1)

FEHFRRMGE R

157



2006 4 B IS B AR 48 5 S0 AR R

(D $EHTEET XSG AR LSRRG 1A DX I BAFAE 1Y) 187 58
(AR 22 4 25 (AR SR VP B (AT 250D 5

(2) DAFRTE S5 R AR B R E AL, 12 SRR AR S RS VPN FR AR —— DX SR bk T35 75
i B RS MR, A Ra P A AT X RR AR AR S RN SR AL ORI T (BT RO

(3) ZRE XA R T, 8 XA SRS EZE, 120 THXALR
KRR B AR M 22 S AE AR SRS T T RRAE, i A 3 0 b B 2 1) AR S IR B R AE RV X
WAB AR R G R IR ML TR S BIHT RO

(4) HPAR G KR ™ 5 KT B B 3 bR v R AT il o, T A A
AE SRR, AR TEESKITE., mHEESesEEEE, S TS AR
—HEMRIE TR BIFTED

(5) B VBSHEEH RGBT B 55 5, HOR B 5 A B0 AL AR I s

(6) fE TS0 PFhh, @A L3RR TR (USLED 2 bhTH o 24 8 byt b FE 3 v
R T

(D WEBAKITE ., Bl EES TR AR 4 B I88%M75%. AN
TEANE R X A A 2 A ORI R . I T oK LR R A B, i B UTE R AR K,
HRKEGE T U AES S, FEH T AKES), ELEA. NOEE, @KL,
PRMBIR D X, BRI R K.

(8) Vi EL82.6%MIBHI MK, B AL AEIA $40-60%; 63.26% HIFE TR [ VD 3R AE90%
LA

TE6-THRIIE LT, B AR XS B A DY) o YRR3R, Bl i B b 4
AR, BT 5 R igs A, TR S E AE A ER . LR R R, BT
XIS 22N, €8#HR 7 KIBABLSRTER B LB RN, LR
EXIBAER 2T IREE- . N TRSXEBESERR @R BEFEEZNERH, RiflE
DX IF AL 2 0 R R RIS T RE2A AR, R XIS R B e, B EEME L
KB AR WEERAe: X 1P ARk EEs

5. SREH: TR K s BALS BRI

TSI FRE. TARE, R

ZEIE]): 2006 45 7 H
OB EIENEARMMNEEARSER RSN, GIS EMEHEARMES HEER, SN
AR RAE . SRR IR S S5 I B RO A RSS2 IRER Al A AL 0 sy, 23]
5 R BB RS B2 A A . DRI, AR EIE F 2 A R R ) Web flR&SHi R,
XA AN ZE IR EE R 1) 23 A5 B0 IRSS5 B SR RS 7 AT B9, R4 & Sebr e R
SEHIN R R G, WS EETE A W R :

(1) Web IR ELIRIER. I Web B R EIEFES| H Web %5, HRE T T M) A% (4 &

158



2006 4 B IS B AR 48 5 S0 AR R

B, Web IS5 HOGE S FRAIE. SRS BIRUANSCHEROR, Web IR S5 HERIIR 35 4L LA S Web I 5%
I, I8 7 Web A4S 1 S FHEIIR .

(2) HRARS K EAE EHN . Sa 500 7 HBE BIRE . Hh PR AE S 20 A 1t A
FU. FAEIEHLZE SN BN, gt s o, Bl B SRS R TR T ol
YA H SRS W2 S B VS B, @57 1R T on R A B S g5 1 23 R 4E B 4L
HEZE: 55 TH A RS HOBOR, B AT T 18] [ Do) 28 SH =5 il 55 16 A1 207 TR 5 A R ABE A
SCPL T AR AUE B IR SS, s EAE BB AR A R T — M AR SIN T A B
T, eI ST (A ICHE R SR S B RV B R ZH R B, R M 1 2 ) R A Rk R A5 45
RESFE T ARSI S S HSE B IR R

(3717 Ak 2% 1) 25 1A BB B o MR 1 IAT 2 1145 B ) AR s =, $R R AN A7 1 LT GML
(1%) 22 Y 2 1) B A S ASE XM T i) X 8% b P il 55 1 2 (B0 B IO AR e 2, I A 57 7 — Fof
THT [ea) O 2% 1) 2 1) B0 22 B A, R 2 mT el (5 FH 2 AR 40 75 S 3 AH I R A =, i 2
FHRFER.

(4) ZAMF S Web IRk%5 5 LR B 72 S BRSPS AR, fas—~Ra0m
AT E AR —Web Service, *FFET Web Service 12 [0 {5 B AR S EIS A AL N R 12
AT T VEAMAE R, R T2 AEE Web RS FES RS HE IR ARES L,
TG E Web IS HE SRS A SR BB ISR $R-HAEST 1 1 a) ik 55 1) 25 18]
3B FHAERHESE . 25 [A1E 5 Web IR 5 FIRFHEERCE & o

(5) SEGITFT. DL R IS5 1) 725 R B R B S T R GE, DL EME B Web IjR$5F &
BB, R TH IR R S5 BRI . TR AR 25 2 M5 BB Al B TS S Web IR%5 THIIAI RS
(7 (A5 S SL FH B8 AT SE B, ANAN () = R A FEE SR A B0 AR SR L R AR T AR
RERIA: T RS IR R Web IRSs: JuHUBEIRS:: HRRSS: HEIEMIE: GML:
ZREM; Web IRFSHE: AR

6. BAXPE: ROPFERIHERETIRIUSH R AR T ER R

a3 300 FRRRET O, SRR AL R

ZAREI ] : 2006 57 H
W OB SoPeRiE R EBNE RIS BRI & P d B BG5BT iR S
Befilie R ER B BARHE BN FE, FEREEINEAE, W H I BRI SsEE BT
NFEE, EFEN PG LRSS ST N, Nz [R5 A0 ) [F 1 B G ) e A7 AE
ARSI LGS 9 BARYE ISR AL B 5 0 At ok TR BOMERE, 1 o R IR R 15 B4
WU B AR R 06 200 TR BT 1D H B

AR SRR DL ) 18 20 9 208 125 S SR IDUT PO AE S ISR L 5080 S L A A2 28 DL R SR
RS T RER, 47 T A& G T BT S AL B A 4 7 A 2, $e T 5T
FHIEFETC I G ME BRI S T ROR IR 2R, AEBIR RIS . BORTVER S B = A J7 1

159



2006 4 B IS B AR 48 5 S0 AR R

TR T FHIRHIF AT . ARSCHIBE LN 25 F B LR JLAS 7 H:

(D fEHERIRT A, 568 T Mo PRRB BRI R Jo . MR S AR R R,
PEh T AT RHMER T A A PR R B B R L. DA AR AN R S RO ST R R, X
Iy PR TR G B IETCHAT TR TRAE R 8 L R IE s FET R TARIRIES, $et T
BT “HURFETC-ZRREE - HARIX I Mo (A% s R0 e 2 R RS AT TIRAWF AL,
P T BT T AR T O 5 ] AR 2 e 1) SO SR 2R AR T ) DA ESA BR Bl B seE  y
72 R BOE R 8 B BRI AR B L A e, S ph 2 I R DA [i) RURE 30k 49 e 4% [
Iy R RE A s 0T U AR R EEAR T (BT AT TR, 4R T ET AN
TRBETHSE AN 23 (R S B 28 (R SR B, % SRS [R) S (¥ B B AT T 20 brs - FFRA
TR R, 0 EET RS T 1) e A R SRR T R S B S T AT AT A0 AT, B T
TRHIESE T I 5 23 2R 18 B AR T A

(2) TEFART b, AL T I T RHER: O I & 7 PR 18 AR T R R . 12 IR PR
WHERIBESTT, M@ PR BRNR R, BP5EE T 5 TRAES: ) & 2 W) 7
TR GG IR AR AT PSRN SRR R, B R FORI AT T R R B O R,
FHESE TR, FETCRHERIA . JE TR 5 70 70 2 DL R RRIE B T I 25 (DA% J A0 &5 12007
DR R — TG A RSR Z R R R G 512, W AR ENG . R 5
HANILERE. RGHE VHEURAR A 8 DRSO S M GBI AT %, A R0t
fEHE T RSHIGIS A Ko

(3) TESEBEA T, BT i 53 28R SR AR POIR FE Te A PR TT R B AR J H %
(IS SR FUM A A AR W7 T i 40 B IR 2 RO A5 BRI 2, 42 ) T 25 T"GMRF-SVM
(RSO R DX 3Kl 73 7 vk DA S T 2K 8 7 T R AL 43 3 PR bR 2 e B BRI T30 Al 1) 2 R
FTCIRMUTVE: BT A A M RN 5 GIS A (A A i B B2, 9T 1 2 T AFAE S T4k
FNS ] O 2R 1) 1 70 W 08 SR AR 1AL R P A R B R, 0455 v 40 P R 18 G AR R IR T Y
ST FE DL RIS e A FHBE 5 00 B B 7025 R AIE 36 e e /N MR T AR ULV DL BRI 3 T 1)
PN F) 2k R A AR 75 AR FEAL B PLQUICKBIRD i 73 3 42 R G AR N LA 1R AL S 73
B, XA ST S AR 7 S B 34T T BN U

SEEARSCIRE R TAE, FEE DTG s AT RS A T

(1) $H T @ P R R R R e ML Y, 5838 T 5o, A% R B R BE AR DG E it
PR FR o ZFRIS R R DLZS (A% R AN 25 (A FE NS R i, N O R 8 B, Sk A AR
RAEIR #8752 DL LA (06 RIS SR

(2) XEAS[F) 220 2% [ A0 1) A B 0 S b 2 v SR G il /R HEAT TR 9L, 3R T TR
BTuh e R B B A S TR B R 2 FRHE, IS G TR
B 2 RO S5 7V, SIS A8 v 2 R B AR

(3) LT R TRHES: T 1 o 2R B RS B AR IS HAR IR R R . 105 4k
R T “RARME — TR E — RS R AR, BRC TR EYE B AR EGN A AT it

160



2006 4 B IS B AR 48 5 S0 AR R

S, HORREEEHAE S T ENLR A E 2R B AR EE

(4) - H T BT 23 (a0 0 1) w8 70 2R 1R SR AR R ok R N 5 A T R « B AR L T-GIS
LA, B VS LR SRR AN TV R AR 2 T A (AN SR g AT F A S A A, BT A
BRI R R BARI IR, $ém T RGN RREE . WU ERIE M T ASCHT T B AT AE
WA, FFaE— D W 1A 5 BT 5T B ST ]
REEW: =k R EERREG Bl thEE RES SEkgR: Hih

7. E¥EZ: PENDOZE S ECE R ARV

BT R R

ZRERFIA]: 2006 4 5 A
OB EE@Ed N C R AR T, RN R AT I VA A
RFE.

TEEAERT AR TR b, R T Nl A i gl (SMPD) J7ik, SRBleE. 4
SRR T = A7 18] ROBE B N 023 ) 43 A P 70 S ST R R SR e oA iR 22 b, XA
& REOEAT TRAEAMEIE, X3 7RISR . FN, EF iR yrE g 7R R
GT 6, NG GkRTF T TARIRMGE T i T A,

W SC LT H I BRT s T

(D @@L EAREMT N D HE, ST AL G0 N D% B G 505 2%
B PR TN VB A SR

(2) WERIANH BB HTAE s K Z00 N E AR i sene, i ELd i 2 (a8 = Thee, tHEAH
AR s DR ZON 2 A A% IR 70

(3) SMPD 7Y ] LRI SR N 125 (8] 43 A7 4 5404 o

8. LEE: AXEZHESESRARS IBEN ST

feFEm: ERHEVIR,

iFE]: 2006 4 5 A
W B EEZEMSAERGIRS TR MAH I R F AR H42 DOk [ by 22 R F AT
FAT o STV VET-HR . B8 B RN 0 S 2 55 R0 X A 2R 2 ROERIL
ZREIE S IR SS ThREFIAE DS o3 My, 78 25 (A RURE RIS RS 2R g 97 o3 A &5 SR 00 2tk b, e 4 B 55
MICREERVER ZREEIT T, ot T2 54AS KREMS DIRAR S TR X R,
PRVT T A5 S O R -5 AR S 2 AR AT AE S R G IR 55 D RE I B2 o
WL ZAH SR

(1) 5INT SIS RS Z R L 548 KRG IRS ThRe 2 I R AT THFA .

(2) W€ T Scaling XL RESHERIL, KW Scaling BAIE S 2 R
ORTIIS

161



2006 4 B IS B AR 48 5 S0 AR R

(3) FRAT 1 Azl ¥ N 8 RO FE e B e 2 1R S (i 4n Th g/ R 1 DI RE R 72 B9
7, USARRE E = FH R Z R

9. k. MiAERRAREARIRIARSHE RE ST

BTN fERAEHTLG,

BEHERT IR 200645 H
W B FEARS R e A T SR S AN [R) RS (1 [t b AR 4 B RN O 2 T e e
Al & R 5 AR KA EE, RUbE 2 RE N, FIHAFERIE. ASFERE
(R ESHE SR 3 R AN [F) AR 2 R Sl IS S ek 18 1 75 18] 73 A (RS BE B L 7L 8 3

WSO LAY G X (1) A2 R W A 7= Al B DA R s ) 2 ROBEr ATl 7, e 1 sl
AR RGP EEZINE S, M E R A ROE R WY R TR, S
SIS X A R AR AL 5 S AT AT IR UE . 1R SO R BRI AR

(1) ARYEAEZS RGuid AL 7= 1723 (] 43 A e i, I FH ks R o T A 2 S A [) = ) RS 2
(PRG35 7 BERS LR NPP 23 A0 HiH

(2) FIF] HASM A7 SEl 1 3T m sk mFE RURFEELS fO 8w b RS A, 5 A1)
BB UPIATE T < Y A N e LY AT

(3) B FFEEL 7 B o T i 1) B XGR BR AR Y, g adt— 20 S XU 25 [A) 9 g B4
T BRI AR

10. EEE: FEEES T SERITE—NZ 2 EAR G KRG SN & ety
EWFIT
BT T TSGR
T TR . 20064E6 H

O A AT SRR S AR SR BUR AN e 3, I T i H 28 2 2%
FIxt AR RER . SZEMERERRE. BRRAEARBER RN SR IRME BG4

AR AT AW R JE 1 B

WL LLZE RS BT 5 88 e TH LB A Bl & v R A, i 2345 8 2 A5 il & A AL A
A2 3B AR 5 O BEDL AL 07 I AR HEAT TRRAE, BT 0N T B T SRR AE 23 1) 4 M 45
PRI, O T (R B A AR R AR G e A T R R A

TERT 2345 B 2 Bl A AT B3R 43, DASRE RS B nf b 2 1ol 2 ) AR T 00 260 SR > B 1 e FF
Wt, FEAR:

(1) FiI i 2 22 A8 Qb A B R 6] 4 G 2500 ANt FE i db AT 7 B ASR T PR 4, 45 SRR
AN [R] I 25 5 A AR [R] SR A BB R 78 20 SR UG R R 503000 R A0 8 v B AT B L L AR
fili by o DGR () A B R 4y, RIS 28 2R P R A R I 2 BE AL AR AL, HEAT TR
AR L ST

162



2006 4 B IS B AR 48 5 S0 AR R

(2) XTIV, BT T XSRS L R AR, S T B 2 i &
LR L FRS e T BRI . Sl T AR DR )

(3) XTI B ARLR R, R0 DX I PR AN e RUBE R 2 ()R MR i 1) 2 ]
P BAAT RS T U B8 77 OS2 A B R, BIRIT 1 — b T3 [) B e ) o) 1) Ry i
W 2% If 2 AR Lk AR ik

FEACIBAE SR B RO TR R 20, ADCARI T P I 58 5 5 2R BC I 7 58 $RmiX
SR EAT RE 19 H K, 20 0 B AN XA 5 WO D5 2 AT e . B

(1D R DUE S RO DT, BT 1R SRR A S I U R, ey
B SGEEAISATE BT RIS (8] FRATA (] VHORRE: . RS R RESR bR AT VR

(2) FEXIAS SR T3 1, WFFE 1 5T o SR sh FOkL 1 A R B e e AL 7 i, A
25 [ b AR ) X it A 1) 2 BRI R, A I 8] R AR [FI I Z i Ak A2 8RS, AR TOD
2 I BRBC I 7 S AT AL o

(3) BNETEBE A S AR A N ASIE A S BCR SR B A EE, 724 5 SEBRAH AF A AL
SLIFA G 55 X B 7 RIS EER R —. S0 E SR IR 2, X T
AL N7 B2 P OUL N 1) RUBE Rt BE ML A A 8 EAT T T 7L

W BRI T, ANEAR AN F P AN JE T TS RS S by B TS
KR I A5 BAC B EORAE VA SRR . W SCRE AT T RS, MR 7 —E
P — PR AR 1 ]
KA. SREEY: BRHE, NEHAREHRR, OEESHC; gk m
Ry SRR IR R TR BRSNS

11. FhFuE. FETE NS0 XIS (LAL B XIS EZER (CWRF+CLM)

HERSH AL BT A

a3 00 A, R AR

ZEHHE] . 20064E5 H
W E. 200141H, IPCCHE LS4 20thad BRI TR T F£00. 6° C; 2
404F, KRAZ8T KU TR A it & o MasukiaEm b, 2Pt e, i
AR FrH S SRR R L 50NN B O R I R AR T NKES),
HFIH /78 55 AR NSRRI SRR itz —. FEE19504E Dk, LR/ 5
RATHERA, SLESEMNAR L, o ERR BRI e T SRR A 1 B A K
HOF TR . 42D DR S B2 S A DR R, A AT R AR A
TR SR e, AR AR RO VR RS A B S AR I B 78 - B BTt
FE PR HOR S iU R Wb ERR T EE 5 ARk 250 R, i R 5 KA Y i Re
AR S T 5 HUTDULI St p P R RO B T S ORI 8 Sk, 20 T B T 43
TR 2 A 1 R BRI BB TGS N FRA TS A A R O R e e, o KR

163



2006 4 B IS B AR 48 5 S0 AR R

BRI PE RESR AL 1 32HL, KRB BN BRI 7T A0 328 s A A X S8 P S A AR AL B3 T ML
TR F b 8 A & IS F 21 DXl g A0 R TS b 4 4 T A, H R R 5 B A K
FAE BRI 25 2 R . TR R A TG, Bk, k& B AR R 1B,
T & SHUE BN S A UCED . AEE 1A A B 2 i S R ) ) . BE X R
SCRME) R, A SCHEAE 1 1982-19994F H [E LATAR AL, 51 S (¥ AB MR 52 VP4 Bt 11 2 B4 B ) 22 5
Frol R ik 22 f S S TR R R s U S A G T S 3 3 R 4e, 51kl T S 804F
braetb. FEBFIFLG R BRI T

1. 4rh7 71961-20004F H I B K . R, HREES . FHXHRRE . 500hPaiidg, #a7s 1A
I B o B X AR AR IR . ARXS I &, A THBEME TS X . ARG X B 5 KA SR IRAR,
19844 /2 45 Je 19934E A2 A5 L A B

2. MR EE ARG A KPR EE S, AR SR E ek m 7
5 A K BT 5 o i T 2 B LA TAF B ) A8 1| 1) A 9 57 22 A v ] R e vt X 5 15%,
X ZE R SR AR g — 2 )i 2 A 7

3y AT AR E PR A 5N BICLM3RE A

4. FIFHCIMTEFRAS SIS I RSO FIRG TR S B AT F IR, 75— FR
TR PR AR NTE1982- 1999 KGRI T » PIAME T T AL FIREOF (1) 3 — 2k J I8 AR KA
W, DUEE =, Z8AAERZER:, UM AT RO TS5 AR A 1) i 43 DUk

5. 73 7 FMOD TS [HI AR HE BRI CLMBE =X | 5 22 4F H P X - AR 4840, 52200341 H A12003
ETHRBAL, AR LS R P AR A R, 45K CWRFIIXTLAIR)
AW, 1 G mE ST BN, AN T700hPa, B ZE0H R4 300hPa, 6 E g 5HEE 002
FATERA/IN, X FRE AT RE e S T R AR e M s K

6. FET-AVHRRAIMODISIZ K™ i, 37 SEAFMODTS W ) — 8% il T 7 i 281) /= g A 2 ol T 24
ITAL R R GE. AR T DX AR ARG R BT 5 KBRS HO i B, B4 LATEOR R
M FRIRE . MR A MR AR MR RR R XU SRR T IREE PE ARG K R
TEHE e 55

M, ACEE EARFEZET PR KPP SLATA AR & R iCLM & X
SR ASAEASE A CWRE IR BT FHLALASHERA 51 A2 25 52 KA T AR 48 BN VR B T 7 A= ) U
SR 7 et 1 2 B0 s T ASE 2 X3 AR QR O TR R b, N7 T el i s 31 X
Sl ST A R A U R G, AR AT XS S A T 7R (Rl T S A e, il — b
GORHE A A B 1) DX A A AL B At T K e mi o

12. JAHE: B =MAMKEIE 3 A4S BN AR 7L
e T RIW: BRRZAF TR, XIEet ot i,
ZREITE] . 200645 H
W E: XEPUKEREIEE AT 5 T B XIS . S e HE YK

164



2006 4 B IS B AR 48 5 S0 AR R

T, REERE LR SRR RO IR A IR, P, XIS KEEsh . R EhET
(TN DA K% k53 4, - e 9 Y R FH AR e LA B B
FEBC = AN R R X IBUK #2830 261, RAT0%H) L R A T AN FIFE L 2R mifk, ™
HRG) T AT, CHRRAT IR AR SCB AR = 7K 8 Zh R K
EBMN . EENFEEE:
(1) X3 Eh B RFAE
TE T HERAE S T (0 AE b, S T3 00 36 0 R S HL BT o by, FRi2 b SE vt J7 vk xet
1 4%30-40cmH190-100cmPy AN FI [ = K 1 ER A AR B R A3 m“ﬁﬂ@ﬁﬁTﬁﬁ T =S
DI L n] Vv #h R R B SR, IF HLBANaCI oy 3 IX el A 3 3k 7 56 &
Bom, T HA R BAR T E TR EVNRE EASIERNR, PR R LIRS &
X3 B A A s e A e, T H.30-40cmiR B ) - 48 2540 i A TR AR G MR 5 . N2 IR
(1) E 338 5 7 E B AE A% A) b DB IAL [ g oo 1) A 00 2 B0 1 DXk 0 A A, A A 2 )
i PRI DL B YR v R o AR R
(2) XK ERIZBNRHE
I K SR AT IR 7K R B A1 s A7 e KR DA SRR R GERE,  dEAT DI 53
B IR AR oMo (EEIERE b, 347 X SK SRS SRR AE S b o 50 X oK Ehis 3 i IR &
ﬁ% FEZAR I, KR RLZEE M. B2, (B X IR LA R T
o DRUBIT A PR b 2 S AP RSB SR AR AN ], & 52 Rl R s e ) RN AN R (R, 338
ﬂﬁ%ﬁﬁ& S| L RA . JRH, MR KA RIS E 2 MR E D). Hi =
FMX IR KR IE 5, AEEHNFE, i HERRZ s 25 .
(3) LI FUL T
DAET A1 5E 7 M 0y Bty S5 &R RE, i@ HEER G ik, a7 IR L
ﬁﬁ&ﬁﬁﬁi HAEZ A TR R B TR (2 At b, P 2 (R4 R 5 v T X 3 1+
EFARDL . T XA 1) RIS R s A E AR ISR B AR A I R
Eﬁﬁ FEZE ] EABA — 2 B XM, I B EEAT 2 IS AR B (R A A AL
DI R (H R b i SR B R DR 32 3 A ) R G L MR AR EERE L
R SRR, ARG T X4 F )2 (30em) 38 rbal v ik £ 20 1 25 1) 2R b
(4) XK ERIZBNE S
FEBET = AINEERR BB 26 R, KUK ERIZB SR IR R B, AR X 45K
(AR S AN SR = AR R . AE XK ERIZ B T 5 I 3B LB 5 AR T, DXk P R e 2R 7Y
(115347 2 IR MELR B P Bl ittt SRR ARV B R, X X3 T K AL DA R 3 rhrn]
BV BRSO —S W RBEHR. DIRAE. SR ER S LIRSS
TR AT, IEX R T 30-40em/Z2 K A HUR T T 2518 5 40t Lsehad & i 3
oy LI RAE ), T R L3 LS KA R A i . IR LT S B R AR R A S
B SR BRI SO, RIE Bk, AN DRI HLT A R IR ) a4

165



2006 4 B IS B AR 48 5 S0 AR R

RS TR & B S RS SR R SOtk BETGISEOR, Wi fT 1 Xk Bk
A 2 H Al B AR I 070 M e BT = A I DS Y . b St AOpA b 3
(R B 2 R A 5 X UK oG R D) Xt SIS BT A, #% L
AT A R > = AR IR RIS I BURUKTRIA X, AR RE ST BRI, P
A F v L AR 8 b A1 O BB DR B AR DX o XN OB R 3 22 O b st R A 22 1) — 4%
B, 8T, XN ORI RA A, el T S EA M JFH, Aiies
JRFB X ) A AT AN S B, TR B DRI, XS R ATE A AR W AT LAY 3

13, RRAE: L3 E R BEEE R BIE 51

a3 RIW: KA TR

ZAEITTE] . 200645 H
OB H 1998 FEEERLEARIR “HFHER” MM, (L B A R R R 1L
IS B AR 7 i AE e 2 2 E X, BN BTl AR, R 2 AR
RS — A = 4E A IS S, A v R A L B AR E R, R E
G R AL EIRON S LT EHE A S E R, . R, RIS E R, A
B— AN T A B R 2 4RI AT AL ARG B . A SCRIEB AR R EBIRZ JS,
X B L T A R R R ORI T, R

(D I S I BCE R @ IL TR A S B RS, R4LL GIS TR RS v
fith, DAL b I B AT R A S5 M %0, DU IR S L b 3 B BIE AR RIS A R B, FH DA
i e L b T L R AR A AREE L B A BTRECEZH 2R, S Eh O 2 LB 1 %
AR, SRR AR AR . SR MLERR T B R R B A A R A L A
WG R RS, R—AHRELmZHENRS.

(2) Rl RS SR A 7T R R IR FIN B, 04T T R 2 I ) 4k
Tofs FEE g6 JR AN R L Ly RSP N i LR A A A AR R . A T R LR oM s I g5, THE T
SIERREL. RAIERREL. SRR AL IR R L R Bl 2 A P o) A B O S A [E B
BT St

(3) Rl Bl s 5 U N - 2 [ BB 7. L 32 Bar 0 A ik, PR 2 ) L b fE
(DR 7, N DX UG T 43 b7 D7 VAR 6 HE A iy B i 4 o B ) 2 TR AR e =, ) R AL B 2
SIS, WA SR S L AEAR A LU AR EAT 0 AT, 15 3 MR B Ge it PR

(4) Rl gl s 5 H R o R WHI0 TSI, (R AL, JOghl, =T, %A
B BRI A BB AN EIH, e R AR . 2R 2. RS, WNRES T
TIK TR SR SHEET ZRMRR, VAR ENRE LT R AR R, 8 tHiiE
T8 LI AN &% SBESEICER IR 48 HOAH R AL [ FH 4 L3 A M o
(22 S A /N RUBE b2 52 25 B BRI R A (1 A, T 28 2 TA) A LA 1Y) o 308 FH XUAR i J7
2%, AR T Gk, LR SRR RMEEA DR R, IR I LR T B A
B —AE AR RS RSO BARAE, 2250 B oK L Ly i RE 4 7 G V0 1 387 5 7E ]

166



2006 4 B IS B AR 48 5 S0 AR R

Kb, F LA A A B AR A —VE AR .

(5) Rl gents 5 R 7 2 M58 &R A28 37 b b EARE O 2%, it
A7 IR AT KRR, TH RN AOT K AR B AR, 5 R L T B R K A
RUURVAAE BTy, WA A BTy, R RS A A I E A . &
I3 b AR (A TR v 50 K A A A ST S Ry T i PR B K — e 2R
T>5°C A RO TR ST X B K B 2 AR R A DGR X s K A ER S 4R b, 221 O
SR FRX— A G AT ST B B S 1 ALY ) S TR r A a5 . R R
oyl A BRI ST . A 1A EL LA BN 3 A 0 A 17 AR ISR AT (AT OB A A
REEE: BT EEs UobEEAE, o RildEger; SURET WERET T

14. H%: FORSILHFRBRER T 5 RAED

BS S 5KE PR

T TE] . 20064E5 H
B ARSI XIE, RAMEEE RS, B SRS DA 271k,
DAMBTE AT IR, S FEIX (A SRR AT T OB, R DU BRI A T T X 5o
[ AR, FE AT 4 AN J7TH:

(1) $H T HSEATE SRR A shk 0 8. RRMABHNE o, WHESE AT — 2 RIE
(e PRI TAR, S RN SERL L P IR 0 B R oo T HEABI B, RIS
s EESLILAAR S FERCHIIEIN,  JFEE GBI, SERLL AT SRR A Bkl o). 45
BRURETTR, SRR A0 T KSR r Bk, RIS FAS B (S B TR
TORTEL, el N A B SR A, S2Pl T S E B A DEMEZBUIEA54ZL,
BT UAASEIRI G, THEARDCE 7 LR B T A5 MREE . E BRI S5 55 SE bRty & H8chr, At
LAE PN TAE SO r] B T b3 B A

(2) SEBL Y RRFEIX K. AR RPRFRS S SRR 2 AL, . ZERRF FE X R TR
FRERATEIL T, S5 EmEeRl, 3R AR GIS I 7vE, WX AR B R 2 AT
HEN. FI P2, MR PR KK EdE (TRMM-PR) #HTHEEZIML, 527X
AR B R AT s R A E T R A R AR Se I T AR S R E; AdE— D iz
DRI B K L, I FIMIKE 7K SRS Aot i EE ] 79 2% S - A T R R v AT A T 10120
(BTN (e DR T TARRISERE b, ASCES & AN EA RSSO R
ARCGISHIZZH [ 34T ek, FIFHH T X DEMEHE 75 73 5% At T OKBH ELEER AR, T HILX
S TR0 T A BRI PR 2 (B AT A% S o

(3) SEIL T FHRE G AORIAEL DY P PR AR SR B 4 L b 2 B s ) AR . AR FH20004F
IkmZM R0 R A B KSPOT-VGT NDVI #dfs, 3047 17 L B 1S SR 0 AR L. 2
SEHZ RS AT S RS LE AN, SRR, HmIERR T, ST T T
THI (AR PRI R S AR I AR IR T oM LA S A e . 1B BRI [ )8 LL b T BT D 1)
AR, LT PREUESAAE RS, I IR T E VAL T ARG R E SR

167



2006 4 B IS B AR 48 5 S0 AR R

(@) KBl TS A [ AL . ASCHE TP R 2 At AR R 5, FIFIPED
(Parallel) L% E Gl BIX AR SREAT TR, JFRIFIL: 1007 R0E B SR AE R T I8 5
MEALRT b WFECAIL, AUE RS M KRB &, FL AT S AR R . R
W SCrR TS 22 R AT E A DA P S0 SR AR SRR T, BERSAS 2B FORICR -
REEA: THRCI; MREER, MIERER RS BEG S B HUBEK; HIBRT M
B OKBHAEST: LIRS

15. B FETGISHIR T HUR KA K R IE RPN 5 R

R 2IM: REREHE T R

ZEPEI . 200645
W OB HUBREKOGRE BRI K K, ERMEZ Jai g KA, TR ERCRIIR
g E . MFRIRAR RIS R SRR T R, P BRI HLAE 5 AR ORI B o 5
PR G T, REBRE FR FR x5 Rk O, T HAK 9E B A I L AR T R
FEGE AR o

N T R R AR KRR EE, 22 A iR 3T LIS A R IR AR (R e T H AT
B IRAE KR T T RS, FECT B TAEKIIB = Bl S, &7 “BEH” FPIREZH.
HIE, AIRSOH BRI 7% IR SO R A K, RER IR e R E SR, TP e
WHEfER T, WM MECERR IS AR, I B R A K Rk B LA RS R
FPEMM AHER R T, MARA LEG2s “HH” FTAEBUR, kB TAEE BeTsd ik, dEriEfR)
A,

KRAEX—H B, ARSOHFE A KR TR JUA A TR AL

1) TR IRAE K RIBTESER Y. MHIRE AR IR R AE L R RIS RN TR AR Ak
G FITEEAE fE R o3 G K SE I M AT A S R P P ANER 43, 343 TIFR 53 1 5 40 25 DI AR S A A
T BEATENES NI T GIS MRS IR iTH R A KRS E G R P IR &R, R
P FRIEAT VAN AT DAL SR A48 T AR TR K 5 RS K 15 8 A PR 1 v o DX o i BB B

2) HLBE KRB R KR R, R 20 R AEAESEE . HAGHIHE
(R RE K 5 TR S R K R S5 T RS K LA SR ZII BN VR, A TEH AR T K 1 T
W8 T BENUBLI SRS, I mAae 1 3 N XH R S K I AR . bAh, 1R IR
FH AR U RE K R SR M AR TR S 1 M/ XS K BIAM AR S AR T T

3) IRTTARFR KRB BERE A FIATIR TR R KR SN LI, K H & A iR 5y A AR 30
IR 9 R RIS ] K H PN B o KRIEARER SN TR R RS 8 & — M A
IEFE, AR AR KR KRR B K R KK R BRI K AL,
HEW TR E TR, AR . @R KR S &2 ME LT, fF
53 AR 2 8 Ay S — RS A ACRIR AT T @ . S, EERICEEE 52T
Hamada BERSHEAT T LUASAEL, A LG EAS AL ) SE R

168



2006 4 B IS B AR 48 5 S0 AR R

4) FRSETEPT NG 725 T8 B PR A B (] A R AN MRS R o XX 7 5 TR
YRR 73 IR 1 7B S TH B A RO B AR B SV B A ROSCR AR A . Jir 2 AR TR A R,
MRS 5¢ N AT SRR SR SRR S T B FNRAT B AE 1% 1T J 2 I R FH R S v B s i T AR K
9 FE TR (1% bE AT ST BT A ROB R AUE T K R S R R

5) ET GIS FIIRTTHLRBIRAE K R RS —GisFFE BB R : 455 FIH GIS AR HEA
WERFET GIS HH B VR K R A, 2R GE—G 1 SFFE. 1% RGN = KR, 4 SEI i E AR
KOG EE RN FE 5 T B AR RO AT AL, BRI S5 30071 3 7% K ¢ TN BT ¢ ik ¢ R
RIS BRI SR G .
KA, MG E RS HBIRA KD G Mk, KK SRR B NG i

16. H=R: #T MODIS fl AMSR-E $#& (1% Bl R RS S HURHE IR 570 T

& T I X [T 5T 5

ZHHT TR 2006 4F 05 H
# E. FT MODIS fl AMSR-E #¥s 75 el = JR A 5 S8 S i B8 5 UENT U Z AR S 2
H BRI B RET 7r 2 — RE I AR 5 7 s S B AR R IR S ) — A E AT T
Ji Al

AR AR E X2 — B35 e s SRR 9 7T X, T MODIS (Moderate Resolution
Imaging Spectroradiometer) 1 AMSR-E (Advanced Microwave Scanning Radiometer - EOS) %
P, X REREARIER T S HOE TP B 57T VEET T RGO, SR 1A SR
XRS5 IR TR S S K S B L . AT SRR TN A BT iR
VA TT LA S R R T K 2 B SO BRI T . ERE S SR RN SRR S b, R AR AR
WG BN T S5t R AE, SR LA MODIS RE 454 (NDSD BMEVE AN EZ S HOTER
BATRA T BICHA . HIEFDC ARG R R E R LW, N =2 T 7 iR S i
AMSR-E i RSB, fE Grody RSB HIFERE L, #HX AMSR-E &G B B R mt, 1R
98 SRR DX A G oL, 5L T T AMSR-E R KRR H GO IR E L. HERIK
FHEP WA X MODIS {55 AN, (i GeoSail BAI T NDSI 5 NDVI, FH i,
AR FATE SR MR R, W€ TR RS BT A BIE . 9 72/ DR S
A, PR T RGP R AME T RS, A NZRE T SRS WA T R AR A i A5
o X MODIS NDSI & i WU VAR R Z 73 & W, HHARS (Ui AE 85% LA E, ik
MG T B R RZE I BRI . XKL, AMSR-E HUEH T 5 5 H0 IR R E, Il HE T
DU Ham M S A Vi, X 32 B8l T e BB AR M DL R R R 1 X )
TERTE M. BT MODIS 5 AMSR-E #¥iA % H LA R 2 45 Gl ok dh A7 55 i i)
A LLB B A AR I B )

HIR AMSR-E il # AT IR T G c i RS EEAN s, (EHARAAE TR TR S LS50
B, WIEG. FOKHESE. B H AT G R S K SR AR O R W R T 2

169



2006 4 B IS B AR 48 5 S0 AR R

KB, SIRAUGIC I RS, SR T AR T # R E] AMSR-E HE BRI 23 1)
SRR, RN MODIS &5 55 IR A 45 BN R, (8 M 870k 15 AMSR-E {70 1
FHS IR . EREEE., BERET RN L, Dl Kelly S8 H AN ER, 2
HTEH T HBERS Y ERENSISEER . 54, ST AN THEMKEAREIRLE R
S S, SCHE R T B SR B-P R4 SR T R I e R S KSR . X
PRS2 R RE FE e AT 3R W, S ASBEAL B-P W48 A5 R 1) S RS FE 4 7E 80% LA b &)
A T8 5 1 K S i ROERS P, T R 56 K S B R R 2, X R
SEHTHERE R, SRR 4, M LM Fa BB Bk e i R A LS 2%
T RSB S B AL . T B-P WRZR AT 1 S J80RS B 5 AR 5 T IR REAS Y o 2,
M K 1 S S K G B DA BRSO A IS LR, AR A RE RO AE R M A B K
M, WS RERYE, ShASHA T E S tH SR S, X TR E 4%, i B-P
P 24 AT T B — A o I 2 T A S S 4, R & T RVE B 5 /K 2 & R )k 4538
TR %

AHIE P e R R S 5 U 1 S B K S B R R AR 6T R R e S AR
P B s Bt R 5 7K T 0 (1 3 4 M 0 LA 2 v PR B 7 S B S o FH A [
KR BE; HAKHE; MODIS; AMSR-E; &

17. EIEX: FH MODIS Enf #0758 5 $0{E 7 K8 5 77 S 7T- Bl B R AL b X

a5 FIMm: =TT 5

B TE] . 2006 4 05 H
W B HEEMHESHREEAMEERMEZ —, EE 0e: EREH—REE R R
FEHOL, ALCEE—NRINE B O EREAEN, e AN IZRE AL RIS SR AL 72,
R FE SR, SR ERSE 0. fERFE RV 2 a0k, 1X— 5 EC A R A MR S
FEKGHELENNAE A FRERRBS UL, PSR EHIAR 2. 45—
B, e —NTHEBN KRG, ARSI QIR RS RIARIR R R . XIS
HAR BEIR IR SR AR TG AR RAME, R TRA 1A A B AR (o ok B 2 WL SEAR I LS8, 1
A BT AN AR AGHAR AN F]N G2 0 B 2 7 5 A8 . BAR SRR B ARAE L 76 702K
S, ATE AR IELR . REEEEE B R ATREY], i LR R R e B
PREEATHUE R . X ECERAE 2 KA RE EREEAS RS, BURA ST E . ARSCRIH 2002
- MODIS FEBHBEAIK 485 S K RE L e SO0 R, S RAR ) 8 T 09T

(D RBEEHE— B0 R 0 772060 8 B e 2 AT 1 R S s 2 7
“REBEHE B0 TR R R A MR G R, AR, SRR
H SRR EIRGURE RN, W AR, X —EoRZ FTUAEE, RN RIER T
FERTA)_b (A IAPEAN S (] b3k, S S A A 1) 480 7 o —Fe i 451 i =l A1
bbo BIAE2 MODIS XFEIEdE, Wi 1t 2 20 4 AVHRR AR HARFIR 0L &

170



2006 4 B IS B AR 48 5 S0 AR R

IO, RO, VIR RAEE— e 5, ARIRRIXLEREY, DU B b7 =
FOMELLRIE . (H2, XA S W SR IE AR AU N ATE . ARSCRIH 5 B
WTERIL A MBI P F " ik, STAEKZEE T TR, ZJ75m LR R
SEHAEA PGS, (R nT DAL, HIBEMW, bR, nTLOR R T EE R, St E
(RSt LN R] 739260 16 K11 2002 MODIS #i#%: NDVI, red, NIR, SWIR, blue, #
IH—4b 7K 434640 (Normalized Difference Water Index , NDWD. {Hj& R F|f] NDVI Fl NDWI i
17T USRI

(2) FIFIRE TR NDVI G A b X 32 2 - 3t 7 25 20T T Bl R R NDVI E ]
FKARE 15 AT Z 178 35T T BUERA . NDVI 5 - 5528 K 5C R AT Loyl =

SRR NDVI i 8] 51 A B gl AT Lot} - 1078 o 8RBT B iR i . n: At
X HE SRR (BREEARTMAN), 449 NDVI “FEMEA REAE] 045 DL, B4 K21 NDVI
SEIMELE 0.65 DA E, SURTEZET NDVIFEMETLE 0.55 P E. Rk, MU REETH 2 IX LR, wh
A LA R AR TS ARAR A SR S R 10 2028, m] LB IS AR R 15 ¥ NDVI PA(E S L], 5@
BRG], ARHRZET T34 NDVI=0.53 N4k, 0.38-0.53 NIRACH, <0.38 AEIH
o

R AUCRIF NDVI B8] 551 4% 5 G730t H i 78 o5 A T e BB R IR, (HAZ2 AT DA
AL E EOEUEHGE, T ELLE ST, SURE S K B S R 4 2 SRR i
Hb 53858 7K ¥ NDVI ZEYMBA 5 NDVIEUE AR AREL, Toiksr2K. {22 NDVI B [R]F51 2
AT DA T B AR T A B R, DMER /K -8 803 T 7047 -

H=R, AR NDVI IR FE 2 T T 378 26 0 St il SRS BL ks, BT Isii e
HOBER SRR A L2 REE, SRR RHE IR R, R AE0L T DA R Ltth 7 26 Bk
Xy, R ESEMEEE T k.

(3), FIH7K 53540 NDWI X NDVI HERLo» S35 43 L 8 55 R AUEEAT T a7k 7 Fa 4k
NDWI 5 NDVI 2%, {H2RGERAMEFIER: EAREEEGNE N, KIEHE KR
TETCREMEI, BEPRAtH R IL e B IIKME R IR NDWI Al LAR (& 5t X 457K B Fl
S, AHRIK T FRBOE P RETE V2 U TR K R K A, R K O RATIE S

(4> F|F NDVI H1 NDWI I [A] 7 Z1) G2 (R R SRS AR b b X 3078 s 3047 1 U 7S
J&, FFH NDVI Al NDWI BFE 751, S ARIEHX L3 s 34T 7l ER EUE 2%, 23] 13 4
B, Hn 3 B R T ST T PRI

(5). HTHREHD RO o 5 18 SRR o 2 R 2
RS RE, EREEIREREHITIE, At aiie ©, o IR S S e B iR
R T R, SRR R T E A 2. O R I SR R TR b 7S A R AR
BEEREE P IE R, IR NE T E S M E R 2, Rh T R 4 2 4 R A 43 A
REE
XKHiF: MODIS; NDVI-NDWI; i 5402, wfEE N, hEAIGhX

171



2006 4 B IS B AR 48 5 S0 AR R

18. HE: BN =AMESERREEITTNTHR

faF2Im: BRREZEE L, Xl T 5

ZeRERF AL 2005 4F 12 A
B B XBAESSHE NGRS NEELRRX R, Lakes, I Hial) %
PR ) EE R [P R, BT = A Y R R T VBl AR B R BR M L IX, AR A PR AR A i T &
4, DRI B = AN T & RSN A S SRS B EENPLLE L.

ARILLEKRY GIS HARANFEFE, DOBBGGEIR. 20 = MG B RS HE
AR AL G Gu it Bd o B, M T B = AINAES SRS IRIMA R, JFEHE
BWELE A, RPEATEX QIR TH RS, @ 2 EEERE, UAESIRX NGRS
PR SR TON BT = A N AR A S IR BRIR I S FE A5 () 22 S AT 7 oA . R R T N A4

(D PR 5P s . NAESEREWN TEREANT, ENIA PN A
R B AT X L AT IS, R EER T 2 IR Ik AR S 5PN REA, - RA 25mX
25m MRS B OCAE N AT BT, 1T CAAR A T RE XA A 2R B VAR B e AT B0 = A A A
WLV .

(2) e T = AINESREX TR iR DA S TR X NS & VEN B i AT 3%
W= AMNAES SHREEN T E, 78 RIBAE S X X5 A S T ae XCRIAT 70t e 2k ah b, $2d
TH = AIMAES IR X R HFR S 3A RN 2 XAKIE 5 a4 2400 X R %:5 TAER
2, FERIHIBRYS GIS HiARTF B I = M A S IUR . B SRS RUBME Jr A
SRS hREE B AT TR TP, BAHIE T = AMA SR X TSR, HiE
T =AM N 1 AESK . 7T AMESEXA 15 MESIHREX .

(3) M T HW = AMAET SHELEA N Tatr ik R TEME S E P4 A B TR 5
Bt b, RSV = AR N AR S IR AR AE DA AL 2 BRI SR ISR, 45 A BT = A N IR £
PR T R RO = AN ARSI R AR R I S AR AR, RS T AR KR
R = MMAESIHEE M IR A R . XIEbR AR BRI AERIEL. SR, AD. &0
RIEEDTANTRG, 3£ 23 NMEWITH R

(4) BT = AN BE S AR . fERT AW UG EAE 1, DUEBEIE A
HENEE, 21 GIS HiR, TEMME B BAL ) SCHE T 3 = A D Geit 8 &% GDP 4eit
HA 1 2 B AT T BRI, e 2 AR BT 3T — A9 25m X 25m #1112 2 & GDP
.

(5) EM = MAMNESERRLEEVEN . EHE T &V IR BCE FVP M bRt S5, 12
TRV NER AR SRR LEA PR, DS 50 R ATE R B0, DUEST)REX B
TCNEEE VI, X H BT =AM A S SIRERRGT T 6 . 458 RW, Hil
F S AWNES SRER MR EZ R+ B2, g X SR8, ARGHXSEg S, M
WS ARG R R TS
KB EES5UE; AREHBREAT: SR St EdE S EA: S0 = A
B WHEEE RS

172



2006 4 B IS B AR 48 5 S0 AR R

19. X8 E: ET GIS MR LR R

feFEIm: K E P R

ZHETIE]: 2005 4F 11 H
B OE. PELR S 70%A 0, MIRERSS R EAEER L. RIRRRESEREE
() gL, R IR E R A — S R B A, R b . R L
MAAFERAG RN ZR, BRAREET M EREL. AR SRAESY. BRGER
FENERAMKYE, DHIEER RS, B B B EEEMS AR ATE, A
ZRUE L MRS SR AT IR N BRI SRR D, BN A4

(1D FIH GIS FoARFME T7i%, R RIS R, BFERIE W FRIGHE 7 7KIEH)
HENHEHG #HRIGIR AR B (2 G i, SRICZRIE 15 PSR S 6 AT R #
M=t TRGIWERIG L i : 5B BRI Bedl s LR el = 4k K55,
NZRIE LIRS SR T TS A T b 42

(2) RAH—FhET DEM H4HBUEME 7%, RIS 2% 58 22 0% B AL 30 15 3 9ot 28 A AR Tz ok
BRI, e A RIS IR B AR I AT AL, (A 4 R A8 IRk () 45 R R,
BELRZEFF SR L ER . i T RIRAIRM L. REMEE S REH, 3k 7 RIxr AL
SR AR, A RN A IR I R R R B K TR B ZE R RE MR R0 U Mg E LAY DA
e R R N Sy B o == O 1 w7 N & 8 42 e S U= 7 i N =1 SN A B
FEUR AT AL LU FE T S ey, bk 4 AN, BB 5 AR TR, RIG DL
F KRS EE Sy R 2k, FIA GIS Jrik, WRUEHHHL I ED#EIEEAT T P, ZIE 0
— AR AN — I — 2R

(3) £ 1: 100 JIHEHE I EERL b, X ZRISHEAE 25 (A% REAT 108 (B ARS8
AT REAL, 24 > 2 RTUFN 146 A 3 BRI . FIHBEEE > M, X ZISAEBE W4T T 04T,
FEXT R AL A AT T VEAIRL B AT K2R LU U B SO A TR R L RER RN B AR ) A
W2 FEEFR AT T 01 (Simpson #8540 D+ Shannon-wiener 84 H'AI ] FE48%L B). X%
& NDVI 536 Bk AT 7AHSGHr, 45 3R], NDVIESIRETLR, S5FKEREIERM
Kotk o X ZRUSHE M 25 FE 1EAT 1 0 AT, ZeUR AR bR A 55 BE LT, T 400R0 10 i o Th AR beAg B K

(4) DAZEIZ 2000 4 1: 10 A-LHR HEEE, HrRiemde. Riam LR Hig,
FHorr 12208 TR RS 0, ZR0 R G5 AR 3O 32, s At e, i
FIFFREEFRECN 226.3. WRIEHI LT E3EAT 7P, ZRUEEHRI A BIEE N 24.4%, KT
A [ S AN L BB AR OF R T I A 1 SIS B R 2 A, BT
ZRIE Y BVAR SR BB . LR BT E G, EiE GIS ik, it
FT R F AL LR oy Ak s, S L HOR M EE R AR, HOR RO RRAE,
HO R B3 R R AR A A 72 3K 35 T THI

(5) EHUIEHER . AKRGEA: . M LIRS Tabs, RAZRHTE, IiAsk
A I AL BUERILHEAT S8 5 VP . PGS IRR W], RGBS TR RIFIRES, 1V &

173



2006 4 B IS B AR 48 5 S0 AR R

AL R HAR L BIIE 2] 97%, AT . AFASKAESFEHRF A MRIERE> 1%
W 28 B > T ZR e v B> AL 2R o B> R ZR IR P AR BU> R R I P B> AL RIS 75 B

KRB R LR, WFKE; RORETE: BT ZRVEIREG MRS,
TN R s RIS AR

20. 2. ETHHILAK DEM = A A HE TR

e T2 . FhJURBE L

ZEFE]: 2006 4E 5 H
B OE: MR A IR B A A R E L TR KN AN ) SR 2 RO &
(OB, T B 7 TR0 R AR HL O R A o H AT R 00 R 8 2 ) 500 o 2 VPN R AN
SENE T A TR IR GRS R AR L B LR S R
ANHHTE T A AT o 3 AP SR R 3 A () B 25 i O o = PR RS S 0 9 R Mk 2 A 4E B
JIR 45 o B s 1 A, BT s 7 ) B o AN 5 T R g 1A

MR 2 () B AT G MR MR, T MR S AR AR SO T LA
HRR AT T S A (1 2 2 () 248 ——DEM i 3RIA R AR R T A AR R A AN e o %
HEZ ) B AN e MERIE S 10 5E L, DEM @80 7 (1 AN € PEELFE DEM T3k (1 il R %
0 -5 S o b B PR BT 2 1) 2 S (RO AN W e R L 36 T AR B 0 R B (AR 1, AR B S
HEBTIREH

WAL LA T 43 41 £ BERI 98— 8 X 3G 9 BA — 8 MU R AR 1) DEM i R 40 1 (1)
7 [ AH SRARFAE B FC A AEARFAIE , G2 TR DG M B I THT 288 40 A R AIE 3 e it 0 e v B 5 803 oy
Hroe s A I A28 55 o 20 #7453 2] DEM i B0 7 1) 73 T T URTRFAE SR B — s MU R AR 2%
PR BAARE 5 450 DEM w2 4500 37 1) 25 (A G S5 A e v 1 SOt A R R b 5 T 1S
ANFEAX I, DEM 4504k 3 4E 3-8 T AR 0 #8% N DEM 73273 4E471E 5 DEM =%
HARG A E TR L R

DEM ik % A AR AU FARL, 10 HAEA R RE - BAG AR 85 TR AE & —Ff
ZHEN . WICHFFRR, EWAES T DON—EFEE IR DEM H4 125 (8] 7 46 45 0 RF
fiE, F-Tfif v DEM £ 37 A1 e P 0 ROBE I ) 8o 1 22 JRUPE 1) 25 8] 93 A7 45 84 53 BT il 75 22
FIH 2 A3 08 i B R 1) R v 4 Rtk . 18 30K 2 B 53 TR B N FH T DEM 25048 A
EMEEFL, REIEET suma . maxa . isoa ZHEAFZEN DEM £ HE 3 EiE. DEM £k £ &
G TG TUARTIRAS 0 ALl s ] B 1 2 PROR S AE AN [R) ROBE R I 40 TR AR, AT 43R AN [R] R
FEE T b TR AL AR v R A S R AN e o B O 5% ROBE (R H DR BB A1, e 2 6 T S B 52 0 M
MRS, MO ARCIR B ERR, MR R MM, RS, DfEMA, DEM mfEl
I 32 OO AN RF 52 T AR AH B K
B HWE SR, AFENE; DEM; U, PERERE, ZTENE; FRT

174



2006 4 B IS B AR 48 5 S0 AR R

21. GHE: AESHMSESRERSIER T

fRFEIM: ERIEWF G

ZEPEI ] . 2006 5 5 H
W OB PEEASZHMEREFEZMEE, RIS RS 22 2 5™ = EX.
ENKES R T, MM RENAS SRR, Hs Rl B R MK
AP, TR, AR SER RG4S IR E R AR RS SR T g
Wo AT, B H AN IETIRE A B AR TS wWIA AT A NEME R DARE i
I8 W, ALER AT EEAE B AT, DA IS 5 SRR T AR BRI 458, RETRAME
BIE KRR E E&, REY Ry ZF a2, KRE = EBA B
PR, XSG ) AR R A S A S A S R GRS T RENIT 78 iR A A R 1 ) 7L

BERHIX— W, SO 204.16hm2 (VT P8 TR0 A 2 Se it . 972km* (R 527 1
LB AN 8767k 135 4L B T 4 = b A (VG R 1 1 (X, AR 2 REE 2 R R
R BERON. . 2% 5 R 55 D) e AR D S LA 5 4 SR xof 2% ) JRFE RIS HOUASE 28 Py ey J97 45 —
AN EBEAT T ER IR . BTER4E S R BIR X BB T R BB AT R, A ) o
7 T ) s A R 4B ORI A2 2 2 AR AR Y 5 OU B 16 7 18] 3 2 (A7 AR W R A O, (H %
FRENEAY 55 73 (8] 43 H 28 A SRR FEAAH SOTE N ZE IR K X EE & AR 2 RE R ALE 20 MR
B ERIAAE R, R INScaling 15 RS 25 S 2 1] 73 #2270 Ak ELAG A1 4 R 1% S P R0 mT o] 44
BT 2 REAS SRR (754 28 BTN AE S SL 6wk R B R a5 H AR, @it
P E T R S8, ROIX SRR E, MPRE 2 AUBSZR BN, S cEl
HEAEALEEE N, SOWTCZFEEEEEE N LA NN A TR AR AR A
BARGMA TR HE 08, MR IR ENER TR GRS, WHASRS
W DIRERI G 08 SO T 2 S AR RIS DI REIAAAAE IEAH G . N TR e i B &
BERAES R RO, EREREASRGH LAY ERTRATMBENRIEAES RS
LA ThRE RIS ThBE TR FR, AT 2RV SRR MM R, R H MK R P E R
B 8 22 A0 U S 2R S A3 R G0 IR 55 D He A5 40L 40 B KB = 18] 23 9% 20 1 AR A 2 1t
(R, VR W %% 1) 2 A R RE FNE AR TR o) — 3 5 ZRIT 90 45 SR AEAE M3 A A A

TSR b, RSO R E ST R EMAS 2T T 2 R, X254
BRABEL TIREFI R AT DI REMIAH SR RFAT T 2 RE . ARG REY, HEFEMICEZH
PR R AG m . KREE R BB AR S PSR, S X > 2R 5 b X >
P HLIX . /N RUBE sl e 2 AR MR B s KL X S5 9080 RO 2 AR et XA & . et
TCEAEPELE 20 tH2D 90 4K 10 (A Seb e hn, P, W&, RIS . 3
IRV TR RS Sl AR AL B R L kb YRR VX 4 (X S S b X A A
WICRBEFHIN L 71 (NPP) AU P2 EAE RIS RG4S ThREIfabs, KIS
FEME S ZF AAEEIEAH GG R, HOIX ROBEANE g0 RS b 3 (RS2 3 1 4tk S A8 BB IEAH
K, MERRE EACEE A ZF B AR RG4 7)1 (NEP). LR

175



2006 4 B IS B AR 48 5 S0 AR R

AFEEAC AR A S RGO IR TR AR, KIS RUE LW e 2 HEE S NEP [H#H
Wl A OG5 A 2R IR AN T AL A A [P A7AE DA O B MRE b, B2
2R S R G S A7 TR 55 DhRE R AE IEAHOG s (H = A SR RE BEMURH S8 A A
R BRI, KR LSRR R TN R, AR FEIX 38 AR 5 (R P
A ABAAE R R ZE S

N TRV ZH RN 2 RUE EASR DO 22 5%, WSt 7R Bk R 2K
BARAER T A R T 5 A S RN RGNS RS AR AR R R, KBLEA
EEEKAEE R HUR S 2 R E AL ThRE IR A7 AR IEARSG, R AV 7 5 2 PP At
INREMIAFAE SR O, MU . TR 2R ORI RURL 5 3R MRS AL I A7 AR IR ARG, 1T~ 2 B
IKEACFERRN S Z 27K BIRIESI 7 Xt A 35 2 FEIEM A S R G0 55 DI RE R 1
FHAEAN TR RUSE AN S0 X R IR) A7 A R 2252, — e R B AR 1 38 AR O IR A RURE iy AT 1 X
935 o
Kega: LR, ABRGIRS A SRR SRR HREDI: AAEE)
e

22. RHE. HIRRGRZHEILZRBREABA

=R I P WA N

I [H]: 2006 4F 5
W B MERRGREIRRIEEA L BB, M RER. FEMEmSER A, HtE
FRERAR A EAR I, AR R R B, HER R GRS L =AM
HER KGR R S B SRE SR, Rl 0 HERD R e L B B

WIH e TR RGP AR IL R RAESE . ZAERE R — NI A R, Eid =
NRBEHAR, BITCEE . W8Ik S5 A IR S5 70 ) S B 3L = . Thae i TLER A DA S R 2% N
FHHIEE R

BRSO A RBEHOR 7 34T TR AT
1. EET ol Rk R G R FHUR L=

HAER I IR RO T IR RGURE e AR AR AEAE SR . IZHEZRAE TR Z T ERUE 1 HIER R4t
Bl & N U TR bR AE S e IR . i, S5 TR SR R BiI—E A n R 8
PWIOR” ZRE BT THIRRG R EAZ 0o, IR TR e B s N AL R
B, T RERSAE LN W R A B TR, e TR eI RS, JRee T IRSS n R Y
WA ARG, SO o EER R Y R R W T34 T T4l
2. T [ P 28 i 2% R R R G R B S = D e HLARAE

P2t T T I R 2 ik 55 ) M Bk AR g R A A L AR R 45 H) (SOA4GS,  service-oriented
architecture for geo-data sharing) . SOA4GS F|H Web Services Fi ARG £ 5L =it G N — R
FIRZ O M2 RS . FPEMIRS . ERVIERS . TodEHEIE RS . wdE AR . 2

176



2006 4 B IS B AR 48 5 S0 AR R

P07 RS MG T o3 IS, AT EA— A B RS S AL, SRR & 2800 b 2 TR A B
BEX AR ORI, vt T RIEAE AL Uy R R A% S R RS HBIERAE BIRSS

FTP JIRH WWW filk 5% . Vi i) Ik 55 5490 5 IR 55 o Hicdh AR 45 & SE I e 4 B0 B i e — U 1)

B O b P A (A B L AR R T A TR A FT . 2 AR T S8 OGC (Open Geospatial

Consortium) HIBR(E SR, I A BARS R ATEEL, PSSR S5 23 A A5 Bk =)

JI AN 534 7 A B A b IS BIR S5, AT S 3L e ) 2 [ B0 1) HLAAE

3. RS HEIR NI K 2R GURL A FE N FH 2 Ak

TR T RS B A USRS SRR . X A SCHERAR AT T Wi IEsE
T U A S & R R GERE A B = R S5 M bt o I 2R O AN AT
DL ) BAS 730 b O ) Web RS, 38 AT A 30 30 o v i A0 LR o A E R 25 B3
WS-Inspection (Web Services Inspection Language) SCRY )3 51 [ Web k%5 . % T BPEL4WS
(Business Process Execution Language for Web Services) i1 7 — i 2 B IR 55 Bl v FE 22458 1
B, WIS T RS AR G E R DR .

$2th 7 FIFH OWL-S X Web k55 @E4718 A I T %, FFH4RWT 1 5 T ARABLEE N SR AN
SEIBN A RS 488 AR TR -

MRHE FIREISHER 5HOR 7V, WSO SEI T oA sUh R R AR AURE L 2 R R R .
ZARGCAELT O NEFOFIARAN LT THF, YIBTER T 0 Bk R G 7
BARIL A TN o 1% M2 B O AT DU SZAE 4T, T HAR N — Nk, Refig v
FRfE “—uh 7 R L= RS .

KRG HERRGRIY ol BIRILE, MRS HIRME RS

4. A TR HHE

1. HL%E:

BT FIm: ek

ZEPI A 2006 4E 7 H
OB Mg BT SRR, IS BRI ORI N AN R R
Y PE I 2 R A T AN Be 48 78 R A SR B R (1 N FENL S AR AU, T EL3G R Vi vl
(R AR AL SCRE, BRI A S R R A B A EE R EIR R X, 1 A RER
DL o TSI RAE 24, SR ME IR, MfE50H WebGIS FZ LI H{E B
RATRE, HolLARE B 2 VB A W A 2 ) o AT Thag, AR T e 2= I RS B 4%
RATLEE AT TR R 2 W

ACE M ERE AR R R, Fr T Web 20 it B3RS, 4648 GIS
ARSI H bR, w8 = 5 TR EFR R, #MLRA T WebGIS M4, FHE. KAMI{A
REEHY, TSI 7 (CGI, PLUG-INS, JAVA), FXF AR 58 IR AT i I £ 1)
HAT T8 TR0 85 NIRRT SRR MOME S A, X OB AT T VRGN RaR . B oext

177



2006 4 B IS B AR 48 5 S0 AR R

W eI SRR AE L S A BRI E T ik, B MBS R R (ER) B
FrImNE R GO g M, AR S AR A AL Y (1) 23 A AN H] [F) 0 GRFIE ORI 2 AR 1)
BT UML AEZE ], 3B X 3 1 BR LAY LA 1 H 28 K.

RGBS & LA, e SRR RS AR B a K R i E BoRHb 78 55 42, ARG XK
P8 5 Bt B AT e e R R PR IS 20 20, SR P e I 2 AR s Bl B Y AT A4, T
LA WebGIS 1y I 2 Kictfs AT~ 6 HEAT I R 2 S R ) X 28 R A

B¢ Je DA P AU B AT B R T SO ], i3 2R A NOAA-SST, il
GIS 8T & MaXplorer R THFFEEEN = i R HE LS 2041, R ESRI A 7] 1) Geodatabase
BARHTIBEAT A%, IFLL ArcIMS 1E A 28 HiE KA1 G BEAT W PR BN 2 I AR I I 2% KA o ik
95 5 R W% IS AIAT AT A 201

AILfRR T CAUF =AM (D) WgEEn SRR ERA . Sl AeEE . f7fE. B (2D
WIS I R X 2840 1E 5 ks (3D MR SRR 28 AT SRR /Ny 18 W
AHELIRE

2. BRIWT: ETHERENGEMHBESBERS RGHET

TR iR, X

ZE I E] 2006 4E 7 H
W OE: ACEid R HBEE AR T, THE T PR B A T LRI N
R RV, ST IR B ERR A G R RRHAR, R TILR
BEFERRERGEE RS, NEILREEEIT RS RYHS S5t 715 B HEARSE.
BT, MHEEE BRI TR AR, RGP T 0TI ARV 38 & R85 0 ks o5 T SR 4 11 2 2
ITHEUC A EEMGT T ThEE, SEOUNIASE I IR R AE . WbFR. AW, (RGP
Py T, PSRANE LA BeAL, NEIEAT AR SERPR A T SR E S MR SRR R
WAL, R GUIE AT LAKHS SN IR FE S T SO R EAT AN, 72 S5 i e X RIZK B b it
HEAT LB SR A b HEAT 23 M TN IR BT /KI5 Y O 00 o AR A ST T IR 1A T S IR 9 30 7R VS i
FHEE G R RAE R AUPALI S SRR, RAEMERBARME: T IR BTG 3
HoOlC R SR H A T E AR ATAT I, WIS SRR A . AR 410, MEFGR R
AT LU = ANy

(1) LSRRG, KRBT B EA R, BT ISR ATG HES ) = 2
P, ERR U — o XA R A B2 T HE Y, AR SOl iR FH B A BB ) e il T
NP 2 B 7 2 A AE IR AN 2

(2)LA GIS Ayrpl L RIS HE B RGUBIL7E RGP SR8 1 a5 8,
3145 GIS M7 [ HHs (1 8 B 5 o 4 s BB B BEUL IR i B, |l T2 e kb GIS 7EMNBR A
U AT IIBE AL, RIS JE T GTS 78 PR3 0 Fi AT (1) o B AR

(3) AR GIS FF R (3L RIS Mg e B8 HE B R G At 5 N AR 78, v LA

178



2006 4 B IS B AR 48 5 S0 AR R

A, A GIS BEVRAUREIAE RETHLom KA Bl RIA AL M RE F7, RIILd™ f& 1A AE
INSEE L AT T FEANVR BE , D9 T — 2l H bR S B 5 1n) BE 0 SR O A B R B4R
(A L TN OE 5% S 72795 28

3. WER: BT AREKNGEZHBIEHLT T

BT RIh: o, mXH

ZLHERA] 2006 4E 7 H
W OB ACFEEH BRI T AR IS 2 A AR A LR R R L, NS E R R
SR UL SRR, ST T B AR ()T S (A R R R S AR, iR AT N
PR, B AT R SIS, TS E— N2 RIE. 20, 2ERNZZRNE
KRG, (RN R LA TR SRR B AL, e SR AR A (R R MR TN 5
YT ANT, TS AR AL, SCOUES 2 IRERE 10 MERERCE G — RS R
RO ARG, @ ARSI, EELECL RPN TR T — 8 FISR:

(1) WA AR . AT B AR P00 B8 4 () B FH TS s 35 B R 4, R
EHHE RRANEARCRNIBITIRS, £ DRI EZ N, AR, BT A
(RS 1 FRAE B RS B AV BRI SE I N LA B Wt B AR A, BT AR )
VT 2 1 0 4 2 DA R TV LA (1 72 [R50 S s RO i) o T VARV A R R A Sy d i
hER o, FAE A 2 S TS A OGRS . R IR B RN R, MRS IR 2 O
REREREEEHME ST LT SRR EFITEWE. — 8k, SoBPERTAT o R0 v AR
S ER AR, Ay JiE THT (14 25 (R B0 2H AL T IR S R R

(2) T AAA I =% (R B 2 2 %

B TSR Rt AL B, YoE T G B BIR WS e, R X B T S 28
PERIS AR E R M A AR R, 0 e A8 IRt A4 7% 200748 A 22 1 1 0 b PR 00 1 B
IR T WS B 2 MRS . v ST R DA T M B A 11 2 [ 45080 114 28 207 X
SEPUXT IS (5 B IR 2. HhER A RO Hb B AR B AL T A IE G, X T A e B 5
Y VG SO PN SIS SO IR ELAR AR B IR KT AR AR 3o T 30 T X ¥ V5 DX 3 v (1 3
HRRA SRS ARG T, BTG TS 1 M R A B A NS AL, ATTIA
BB AT IS B A SR E E RS E R H .

(3) T FHAAA R 0 107 ) 2R 98 ek 730 7 V25 V2 b B 2 ) 5000 e sz 1)

LRV BRI ST, BT SRR T Rk E L, R A AR R R 4
A ArcGIS B, AU SCHER RS B AR, FF DAL ARV B i S D i AT 1 T3 4 e 2
AR P 23 B B0 e @ B A, 1 SC DAV X AN B M & B SR A ] R T 5 T M B AR 2
() LR A A, i s HE B R R S, SRR R e s 5 & W)
AE. ST HOHRA R ] DSl s ) X L VR R, AT A ) T i v 1 P A s 7
¥0 DX A BT T A T S 2 2 () B P

179



2006 4 B IS B AR 48 5 S0 AR R

4. FEH: ARGO FHEHLAEEB A

e IW: iR, R0

ZEI 1A 2006 4E 7 A
W OB ASCET matlab A THEAFS, SEMT A ARGO SUAR ST HH s B PR A0S an 26 7%
RIESE, X LRI ARGO I TV Al & 1B R) 5 J5 HEAT A, R S0 P S
28 AR EUASE RS BRI AR, ARSI T DA D IR E B AR

TS A b, ARIEEKTE 2000m ERAL 35 B (H A SRR R X — BRI, mTLAY)
B H5E ARGO FHITF b2 75 R AE FL G R AL R BRI o 1T EL AR 7 971 R 4 B T AHE RS
BRI, EIATTEEAR T DASRIA % iR 22 5 M B RS P (R FR

SRS TT, UEY] RS (EMD) J7iERN AT ARGO HI AR E
(IATAT I H2, ARSCEA MR EMD J5 V130 SR 2245 38 ) J, a2 o Ui i 808, A
SR TTAE H, EHEE T LS B AAENCR IR, X Seai i 2R 2 AL i K R .
£ EMD J53, 455 P 1020 S8R BT s SR AR 22 2 ) AR, IS i BN EOR 7 51, 24
ol 7 7B, A TR AR S s e 20 S, TR TR IMF 43 &3k ui, XMl
TR 5B 1R 2E R A RX AN R, SRt A CRRIERE T W EIAME S AT I8
5%, (EFHRATFEART 7, 3 H OS2 e B g 7 LRBEAR. sah, it
fa i, EMD J7vE I 32 S 38 40 0] A A e ok, [RIE, A eads 3080 1) a5 15
B A — 0 5.

FR, 1E IMF AR EE b, ARSCR GBS H TR, (BE a2k ot g m B &,
LGS G IR I I ) FAR B AT AHOC A 7T o IC A W2 T B BRix 28R 22, SRELE kS
FEI) ARGO HI T, &7 ZLLS 14k SR 71

5. BeE&E: ET RS 5 GIS Bl X 75 L FifE REBINET R

BT FER, AR, B4

BRI R 2006 £ 7 H
O WS ARG SR I T RER, BRI R e s LT RN, Hp, ﬁ
TSR SRS . FER S B AR BREE R SR iR
%E%o@%ﬁi%ﬁm&l@%ﬁimﬁngﬁﬁﬂﬁ,mﬁﬁiﬁiﬁﬁﬁ%$\%mg
BERARIIX, A EHER A Ot X o BRAL ST e B X ph e P 8% DR ey S A B8 DX K
PN, SR EE 2R, PR 1T SRR . B B DU R R AR
FRPKISEAY R SR AR R K AR TRk BT (G L SR o RS HSR AER  ASGE, ERUSRE
BRFERR . AR S, AN IR B G S L5 i —Lemtse, HE]H FyIEE
BOAHE B R IER TSRS — 52 BRI B R R BEEREIEAN GIS SR |
AR E, B SR LI BN TR R E 2R —, B s SnniE UL R 0k
T 58 S ORI R S AR ke, - TE BN TATRE T, AT HEAT(E B Z MR R 74,
IRt T AN R ZOR (R AN FSR R A5 EAN R RS .

180



2006 4 B IS B AR 48 5 S0 AR R

ASCEBACE L S XA E R RYE X . BRAb b JE 2 SR, TR A e i, I
R K E, EIEAMSNERR, Wit F KRk ™ . S RGRIESS A
Xo B, BFFHHSORGIN TA RGBStk /45 BB S A A HEK)
IR WERRAT R, BAREEmgE L. B2, EhiE ARGk
MITFESHF T, MR G RERI T T8 SR BARRE, JHEEE. I, SRR 4
3 b dt 3 BORLAAT HE AR OB A

ASAE DL AW TSR AR b, R TR PR GE— U s b3 0 28071, U
SE HAHRZ AR 2R BB R SR, 7 R B - BRI (3 R JRIE s 4%
SR REERE I, BT LR B EE (ETM AT TMD Al DEM $dfi A 56Ath i) 8 3 L3S
SEERTTE, WRAEEE R A SR S R A2, A5 AR AR A T T 51 2 1) el e A
Geodatabase SEHL, (£ TFrA CAIBEIE BRI W 2R PR LI A hr Ay
WEERARHL, ETBE MBI, BTSRRI ZISIA . 1. 25 J3gEm 1. 50
73 M S AR A B PR DO R T Be s i 3 s IS, IR A et e X s A
Regim: LM Bor Sl BRI R, BEE B EIE: [FEEK

6. Rii: MHEFRBERITES T EHE

S SR AR, FE4E

A 2006 £ 7 H
W OE: R E e RS e h I VD TR, R EE V] M R K IR R R N 1
FOKIR, GEVERE BT f S T (SR TR o R AT I AR VA R RT3 T 4 R A U P
(K LR YR S BRI N A BRK R MBS S RSO EZ AT R T
A FNRIR AR R, KRB A=A TR B2 51 43 B o VR L X Ba R AR AR ADL AN
S Ji X V] 1 it K T

P IR 18] 77 51 43 1T 32 B2 AR IAE 40 4 P 23R4 B A8 A 23 BT 77 R RS 30T 1 A3 3 1) 22 AR
fE. THESEREH, EENSEITH, BT E X oK) RS & ISR 1) B RJE,
Fr LML RS SR TE R 2, IR LA AR IR AR N 20 BC AN Y 50 RAUR AR Hp & i g vy, T o
SERTAS AR Hh I 5 Sl B oK T AR IS AR & o AEAR IR AR BRAZ A T T, 2238 Kendall
PRSI0 R DRI RIS I R B3 . St ARG R 2], MRS ERREA
AFAE W S 1) & B A4 o

B N A2 AR 3 B B T A PR L X 1981~ 1988 SERIBENT . 78K iR voRhEL
NAM R 1 AR AR R . T4 AN BRI BR 1, ALAULAG B AR T A2 5 S AR I
ARG IR RO 22, Rl KA [R] RSO0 285 SR 22, 7K PR R4 45 SR AR Tt /K
B, R DR A AR AT KB I i AR E

T T K T B S B SR TR T 1981~1987 SRt /K %k, A MIKE1THD #541, # 57
R R AT AT i DXVRTSE PRI K Bl A, R 3 P TR AN 7K Sk () S B R T v B AT IR
UEAN G4, F A [R] oy 500 s A PR RRADL 45 S BB SR 0 T 1 B ol b o 3 32 PR T [ oy A0 o DA

181



2006 4 B IS B AR 48 5 S0 AR R

FREAL T B, T B BT R A AL T b R, YHRIXATE N SR AR
BRI R, 15 Bl A AR R RCR L, I S BUE S ORI R
BLIA ARRE 2 AR B0 SOR B R AN UK, XE DAS BB I S 5

KRB AR EANE: FRREL; NAM B

7. Bk BETHEW o HERKRINLIE - FRRRMRNTEHA

o T FIMm: KB, XI%EI0

] 2006 4E 5 H 28 H
W OE: METSEMIEE RS BE PR 18 B AR R S A SRR K
FE, TR Al R RS A . BT ARG R R G TN S i R
SR —Ff,  Hr 0 — PR OC ZR AR T L g B R ) 5 S O e . — I —
B R RN AR T DUE R/ Mg 2 LK. LT IHHMTE MRS M L & L 50k, 5
FOE AR g R AT AR RS . VPR RA BTN B A T R A E K,
R, R ET AR AR BN SR A AR G AT B, IR B R e —
Bro AAMIEFAMNRAE B HERKEMAS . WA, BEFEERAREEA— 2 URA
R SRAT 8 7 10— FREE O R A (RIS P B AR BRI AR I A g A
2 5% HI6 W] FH AR 3 P (0 b DX e St /0 2 1 R SRR R RO 280D 3 BRI ] O¢ R A
W, BT R0R R TR 1 ] P v ) S B ) R

AW I A A I A L K DL R A e 5 PR AT S 1 XS it — P A M R SRR
(B c $44E, 8K FCMD (¥ 75 et /0 & 1) B (0 PRSI 338 — FREE DG R AR, Tl 1
T R AL TR . BT R T O A L SO AR AL (e, AT S R
R 1) L3R T 5K 8 A BE A GAE N B, DRt oK 8 5 R 2 [R]  0¢ 5 R RS e 1)
BRR SR R A X PR . BT, AEasEiA Y. HF—, RO 1IE
TR e B B S R, @ IR R FHE ;. 5, XWHIREFRA PO Jrik
BATE R BA BB A A ARES: =, BITEIMAE S IAEE A S TR, B
HEE LRI PR, SREL SRR A (1 B BB 2% 1 DL B - S8 8 T 7 2 [R) 1) 40 A
H, 33| LIFAEEAOC R AR, AL IR - IR OC R, B0, RIA I - I OC R
BUREAT TN e B, 0 A LI AT RS FE VAN, SRR A T VR A 1

W70 XA 1 SR e T4 ST T T BV L R 3 2 ST ) — AN/ NI, THIARZ) 60km,  HbE
BOPSE, G HARZ Mg R . N AR R R — IR O RANRP R 1,
T 5T X IDEMBR I« Wl T h 23 . W5 28 i 26 iR B R AU L GIS P & T M SR R 744
W ARG IZATFCOMRE P A3 B G SRR R, XTSI A R A 0 mURFE, 8T B
HMRA R E R, 1 BIRAE RUNMRREER, IRIE AR R ARG IR A & 5 L e 2R A X Bk
K, PEECEIFE IO R AR, @ IR -MEOCRBA. AR - R MRS
IR BT R 1 i N B SoLIM (—ANSE TR 38 o A EEASE AL rpdh 47 - e E 1 1A

182



2006 4 B IS B AR 48 5 S0 AR R

520 & SRR RS B A 1, e SRR A S 2 P T DA B B AL A SR IR G
LB APRAERE LI, SR SVEIERENLRFE . 2SRRI ROh SR . X R T it
TRV . AWEFEh IR AR B AE 64 MFEAS, HERAS R IR K SRS REON 71, 9%, fot
FURNE R IIRE N 80% . BAESS SRR, MBI IRI AR 2N L3 — B R KR AEA
RO REL 438 5 A8 8] 20 AR A0S L, P LD T 1 - e ] PRI B2 o 75 A 0K

AW AR, ESD LR E R T, FOM B R 2R —Fh B R EAT KEEFA R
BRI SRE 48 — A B¢ R AR A 2R A% o RN 75 224 02, FOM SVEAR S A7 £ — 22 ) i
BRSO R IE R SRS R (E . AR ENESE, NI SOR B R FOM Skt
freft, DO R aF A IRIREIR . Bbhh, AWM RS TAFIC AR AT POV SRE 138 —
IR R RR A7 A 23R B X .

8. RENA: HF=MAMEBHESTKETNA

a3 30 XA 7 A

BRI E): 2006 4 5
B AXTKEWRLETREM R ARHEE TREAFERBKIEZ —. LK
TR, REEEME TR R AR KITSE, BPRE T AESTFRKIT AR R,
LR AL TG G i, FIHAR AR E AT, ANGE WA 25 75 K BE I 8] )38 16 A
LA ) R AT, ok AR A TR K DR I 75 2

ARICAE LGS T RN ST FE A b, DABE ) = A PN 3 B AR DR AP ORI L IX 4, 38
GIS FIREIRAE N FELERHARTB, #EAT 7 A RINE A Wi f K E R0 IT, JRR 2 b v a8 R
DA B b o 39T IR) pirde 4T 1) 32 AR AT AR D9 AR LT T -

1) iR AR R I . FERRE TS i T X R e U SRR RS, A
HEESE, W TR E R R A, Wi SR 2 FR O RITE R, RAEE T TMT51
WBCE AT IR M L TR RO B, TMS543 B )& BB AT IR st i 7328, R ER4 X A Y
TR % 10 K.

2) W AU IR S . BAT O T 28 R R HCHE AT J 0 R ) 28 At B At K i i 43
(ZE I, REAN [FRELAE (1 78 75 R 8 1 28 Hi DA S T 43 28 i A st /D LI 04, DR1 b DG v A2 o b A
BHKERTTE . A5 AKX ZE#T SEBAL (Surface Energy Balance Algorithms for Land)
B, MA T™M Al ETM+R)EHE BT 280508, RUOGR e st is e . IR R R85
TEFIZEHI, e BRI 28 55 oM 31 A ] I 1) £ o 91 L

3) W AESTKER TR WA ST BT R fR KR, 458
Hor KA R, BHATAAMEALEE . 5T E TR A R S AR BUR BN R, TS 2| L
B U A T K. ea, FIHAMER) 3*50 B8 RTHR iR ) 3 24 KE=
AETKEE.

4) WEHIAEA T KN 2R 7 AR R I e AR E = ANAN RN ] ) ROBE AR SRR K&, BA

183



2006 4 B IS B AR 48 5 S0 AR R

L =AAFEI B 15 HAESTKEIMTZIZR, W 17 AT /KE B 8] A1 23 /] _L 2 A
AR o
R s =M, 1B, G SEBAL BLAL; ASFRKE

9. FH: ETEEBIFER/KLEFRMERET KRR ARKMTHA—U=TTR-7ER 0 — 2%

ikl

85 FIM: BN R

TR 2006 4F 5 H
B AU =T AR b 1 OB T X, R SRR N SRR R A (A Tkmx Tkm
R, B REOTE . Gt ot BRI FE Tk, RIS AR R DI
IR 2, A & AR PR 72 1995-2000 4F ] (1 7 8] 73 A A AR ARHE, DL S B R &5
RIBIHIFHR KR

ISR B #E2E5 . KRFESRRA M E N %X
TR BRI . N E, SR RIE, HAKEREREFETERHX . F
H Partial Mutual Information J7 VAT &AM EFR 5 047 M = {E 2R PEFHELR G R . BAT ML=
IR A |5 e - 8= s T e L7 1 RE i LI L AN W (73 <2 G SN SE ) = = R S A =
T AE S N TV EE AR SSPE AR K 38 0 T 1995-2000 4F 1A H] 55 — k{8 BA & GDP
(52 R AR A T AAR e I LA TR AR B X (0 Pk g d itk — 2D R, B ATt E R A T
Ao FEARON AN — = 4k SR e BRI, ARk Al S TR KD, SE K4
Briomkiok ok, B AT BT SAT WA B . S AT A N\ RIS &0 TH R 7
) K JE o

A ok 3 A% DO 50 £ 2 18] 0 AT 7 91 = 10k el 1 X ) 5 R SR N T
FATW K ZE AT E R AT, 15 1995 4E-2000 4 (B ZH X R HH . AR
B TR R AR T BRI, T K BRI A SR RS TRV AL P/, ISR AR X
of JE L M X 28 57 R R P AR AR KIS s/ E o BRAR AT I P~ K IR 3 K, F K R B0 b
BB R, UK BRI AT A R, W RETE A e . R FER 7 7 R K
B

AT E . N EIAUF LA 1995 ££-2000 4318 (RS 7 [ RIER B, i 1
) & TR AR IR 2 8] 3 A AR Ak, IF R 23 R B BR R 4 A 7 iR v B AT ™ L R K &
KA (8 E A DG, AT S TR AR AE 2 18] IR SR AR AP AR o AR HIR) K 43 A I i s e
CVIBH A 53T SR X A%, R AL S 2B AN T ) 5 3 R A A Sl A B . Rl K
Ay Btk L =LA AR D P AR R, X I 2 (] SR AR AR B R R A 2

SEA UL IATR K - B IR SE TR R 5 AT b = (B 0 23 18] 49 A AR A RRAE P 60 4 39 1] 52 7 A
T AR DA S R 1) 25 8] A AR AR AL, A A3 S AT P R A T EEBOR AR 1L

184



2006 4 B IS B AR 48 5 S0 AR R

10. BE—=. ETBEANR. BEEERN GIS M D548 2 H s 5

e TN E TR

IS 2006 4 6 H
B NOESAMAEBAERTERRIZE . B A5 E BRI AL A R A LR 5%
iR 2N SC 2R T b S S AL . A R OO B AR B A SR RO K
J&, AnferRE R AT N B 2 (A ORI TR SRR S B SR AR G T VAR N
ALk ] P A 3] (1) PRE RS &8, AR ST T as & AR (genetic programming,  GP). g5
% (genetic algorithms, GA) Hl GIS M&5& 177, A GIS i€ B WK 7 E, Ll GP
ST ZERY, UL GA IRABAS 25, e SO A FE X - LU 78 2 RIS BN 8 4% 199 2 A1 36
Mo SEERUE B 5AE GBI (NS R SR E A ML, A SO ik g i
MR R 5 BB, B ENRIEZ R, TR E RS .

185



2006 £F 5155 AR B AR 40 5K 0 SR AR A

BhER FAZRSEASE

SEEREEABERXBE, W2 EBRAMBER
SRR, B RIS B R E DR

B, BEEG ARG SEMEERA AR, H#H
WMEME R FATRE D # 2006 FFE, XKBREA
FEFERAT3IAENAFAIE; B 100 RANKZ M T
HNAFARIW, 50 NAXHES R, @6 TEHR
h2oRUEAFHERKRENFo

186



2006 4 B IS B AR 48 5 S0 AR R

5.1 Zp/Mhirail

SIS E Ay EAS E W AMECEE . BN RS AR S I EAE. 2006 FFAFEREE, ST
KA EREATE T 3 IREBRE PN EARBHT 2 (2006 4 6 H 27 HZ 29 H, GIS S51#HEEpr
Wit 4, A&H; 2006 4F 8 H 10 H#E 12 H, ZB-L)mifgedFE = AN R E 5 RIFEREE A
e, PHIEG 2006 49 H 5 HE 6 H, 2006 F1EF =R HE BHAR B EQHT R, LD,
A 100 RANXSI T EWAMEREU, T 40 RIGEARMSE, 250 NI E L5,
BE T E AN 20 RALE L FF ORI E I BRI 7T 50 44 %% JRERIE T AR AR R AT N Dok
S = MR AR

2006 4 1 HFFG6, e = 0757 a7 1) 35 DG U 28R 2 (Global Land Cover Facility,
APk GLCF) H EHAA P iE 4 R AMERT . % 9% 00 TM/ETM #dE 3k £k %% . BATEL ETM
o e HA Sk gt e whE, BBOA 1998-2002 47, HoAt B B R E 4 i 452 ko

2006 9 J1 19 H, 2R 7 [a) TR JE 4 2 v [ 0o g o7 B R U 2 [R5 5L B A R 1) 22 7
LR BT, 2B I E R P g BT # BAE FE1: . OSGeo @Il 3% Michael P. Gerlek 564
A R 2 o R 2 5 IR AT T T XL BT TP E B A 5K AR K. B OB R0
ANt A K SL OB B K e U R A K AR TR S 1AME B R s A s
2 b, AR GO0 R A (RS B R R T B . AR R (CRHERTR) Rtk
W) S5 FERS T ook, 2XRER. B, BRI AR M TTASI T 21

5.2 ZIMERZW

1. BRRzhe L, HERAE ERME R R Y, BB A SOR 2 R 2 U BRAE BB A B S I AL,
SO (HERE B RFE), 2006, (1.

2. XL Fe 55T 2006 4 10 A 11-13 H, AW ER, S0 7 AR LT A T A 1 &
FHWIR AR S RGO SR S8 1 ) 2,

3. FEEEMTR BT 2006 6 A 8-12 H, HFEHRFIHMEHELESINT “International Computer
Science Symposium”, Ffft TN “A Shortest Path Algorithm for Transportation
Networks with An Extent Limitation Heuristic” HIZFAIRE

4, FEEEWTF T 2006 4F 4 H 11 H, £ LS T “International Forum of Metropolitan

Region Development’ 2006”7, Jfi T & N “Geo—spatial Analysis on Metropolitan Regions
in China” AR

5. RFATGHEFE 51T 2006 4F 11 H 23-25 HZ M 1 AEF 5 A4 IF “International Symposium on

Terrain Analysis and Digital Terrain Modeling” 218, 35 1 #°4 “Neighborhood size of terrain
derivatives and its impact on digital soil mapping” “Z AR5 .

6. TENEHTFE NI T 2006 4F 11 A 16-83 HZ&n 7 I E IR “rh EfEs GIS 4

187



2006 4 B IS B AR 48 5 S0 AR R

(CPGIS) 2006 FHfif 27 2, I 17y “AE4mi S 1R IR .

7o RBMAFSE 51T 2006 4F 11 H 05-10 HZhn 1 720U )12 H IF 1) “2006 4 gt a2 7
UG IR T A AR SRR R IR M T RIS R
o

8. TEhUEHFL T 2006 4 6 H 27-29 H&EMUEZ N T “1% International Conference in GIS and

Public Health” 218, FF{ T @4 “Risk diagnosis and process modeling for epidemics” 2%
VN a=
9.  EFHUERFSE AT 2006 4F 10 H 11-13 HAEIL RSN 7 “US-China Workshop on Digital
Government” 218, FF 7 4 “Digital Government and Environment” AR % o
10, EZHEHEF AT 2006 4F 11 H 16-83 HEMNFE R Z A& 2 200 1 “53th Conference of the North
American Regional Science Association” Jffift T N “ Session Spatial Statistics and
Econometrics:  Theory and Methods IV” 22 ARHk 15, FEFHF Session.
11 BRoREBTFE 2T 2006 4 10 A 28-29 HE M 7 AERBATTH “ 5 14 JEHbERAS 2R EH br
i} 25 ”(Geoinformatics'2006), F-E 1 i A“ Statistics Analysis Embedded in Spatial DBMS”
AR
12, B etg R 9T 51T 2006 4 7 H 2 H —8 HAEVLE A2/ ISPRS Commission I Symposium,
F /A “From Sensors to Imagery” [E PR AR 21 .
13, BEFERFOT 2006 4 12 4 3 H, EHREKEIE, ST “2006 315 5 S s iR Is 7
HIfAg TR “3S HIRES T N S IR SRR

5.3 HEEE1E

1. FRYER], R3] b R R s R ST TRy 5 e SR A S B i S U
Jr” iR, 2006 47 H
2. FRUE, T 2006 4510 7 17-18 HEEZE 17 2 B w7 2. o ERH et 2
B SRR b ERA G e BT T b ERL S B i b i AR s,
FERE 7 e g o s B S VA BT FE TR S 45 Ap ) A R SRR« TR o AR E WA AR
27 TN “HmER 1. 100 FEUE S E S ki .
3. 2006 ££ 05 f 19 H, HimGsmmiseot, s EEE e RER K S Mol fgang Haber
H¥%, Rsis =A/E T BN “Land Use between Ecology and Economy, Planning and Design”
R FARIR

4. 2006 4 11 H 14~15 H, SZ5 =05 KM “School of Physical, Environmental &
Mathematical Sciences, The University of New South Wales at the Australian Defence Force
Academy, Australia” Prof. Brian G Lees Z{#%, K3ZLGZAE 7 /@~ “Why is Spatial Special”

AR WMES L, SEFEPNESRE, R ER.
5. 2006 4E 5 H 16~22 H, HIZRBIMATST G, #iF3&E Dr. Ramakrishna Nemani #(#%, RSE

188



2006 4 B IS B AR 48 5 S0 AR R

WEETRTESKFESARIRE “Ecological Forecasting by integrating satellite
and climate data with ecosystem models” F AR ; FT5 R DLHF 5T 51 14 2 Hh B AR
PRI N AT T IR ARSI, IS T ATER R

6+ 2006 “F 5 H 28 H~7 H 4 H, PPt} “Departamento de Ciencias Agroforestales, Campus
Universitario de la Rdbida, Universidad de Huelva”, Dr. Juan M. Domingo Santos >k 5256 = 5
ARBAT AT 03 A e /N AT RS4RI AR T TR AR AT

7+ 2006 4F 12 A 20 ~23 H, [E “Department of Geography, The University of Wisconsin” Dr.
Feihua Yang, R#ORZE#AT T “SCAEREHL” J71H B ZARB]

5.4 BFAAEAETE

1. Fi—m¥Eend
2006 4, SEEREFAIMNGET . BREE. K. BN BROESRZEROR, N
EMTAEM T2 A M TR, 23T AEIMAERNLE. 2006 4 12 H, ZA4E SRS = 40
S OLMIE ST, BT 7RIS, 2006~2007 JESLK = FAESIERRAL (ZHRIE). 2
ZRAEEAAE. BLERSWED, HREBALIIEZIMFFAMAN . Hi—mE
S BERTA S, OB AT . F A B IR FE A6 B0 SRR
FCABATN TAE, JFRHE R R AR WA, DME A SR i R ¥ HAEH .
Bf: ZEAE 2ol R 44
F 0 OJE: BEovE (2006 ZiH LD
FARZER: FEZE (2006 iEAD
fKE N (2005 At
EALZ G /MR (2005 L)
WEZR: & (2005 Zhit)

==

2. FRZH

2006 4F, FESZINEANS . ZIMIK KIS T, E¥ RSk A L% T,
UG EON T IR (A TR, SR A EAN, RS XM R, 2T T EE R R
TR Z R AR SCRFMA T ES), i8I 5250 = 4 W www. Ireis. ac. oniff AT T X AhE 14,

NTEERIER ARG (RSN EAR R BRI SRR SIER, W
ARG, EEREFRE, SMFERERS, LR ERRMNASARER IR, 2R®
MR 2EAT — R, HEEAR, HERRFIENBE . B O A BUR 53 BARE T L2
5. FARBIEUIFR. G5 %5AEE, WaUEEENMARHE, FR, W5
[E] PN A1 0 44 23 R 4 2 RN S AR R

I AR FEAR IR AP TP LR, % H ATl 7= AL 20 RO EREERTER
AU K E S B A K 2 43 i 5 AR T B K2 1 55 R R A T A SO TR A E I Ry

189


http://www.lreis.ac.cn/

2006 4 B IS B AR 48 5 S0 AR R

LSRR, 4 T BOL T IR AE U SR B I R DA SO 8 8 1 A o st g o [ 5%
VSRR TR R TC AT Ry R L B B B U A DO PR SRR SRR I 1R, R
WEFL ARG 1 AT G A B R B WY e X b SR 8 AT 2B SR M 0 5 LR AT AN [ L £
JU BT 5% B E PG SR A ) AR A Hd= o i 7 “ 2 1a) ISRl HiPEee 5 GIS”
AT 2% GIS TR TN 8 S A R AR 7 WA, 7050l Hh 3 2 d5 AR it fA) B 1)
RS GIS KR &R, BN GIS BUSMINED FUHEAT TR . BAFHIBE T JCEL ot
FURMT S — EEA KR R, RGN A TSI HE 12 100 Fiit
S A TS A L R AT TR, IR TR O AR AR

R e B S SRR P SRR O M R R L T E R B RS SR P SR L
FOCH LGS, AT Tk b Bl A 2 R SRR AR T R IR AN B 5 SRR
REAMBIL”S “ETRGIRFS T FCIVR L RZBIT T, “STQIE ABRRIRAEA ™ i \ KR
ARt o R LR = AFBAIT N RARLE R Al 7 op B B S E SRR ET R
W, BHA TR HH I BOR T BUEAT B s S B AU ik Sk B A R U P A IR W AT B
Y R SR ", MRG0 2 M BE R 135 8K e SRt 350 10 5 WL A AT Bl
WUHRRAIE B

VRERTE A DL “ERb i) B 815 5 B sUERIE R &R 7 i i 76 58 8 = >0 1 R AT
TiCHs FHEENFRAERRRARRIZNENE, MNRRSYE, ELhPREEE [
I 3 2 Ui R [ 27 2 18] AR L 1 A 5 58

3. URWED

kML

A PR AR I S SIS AR L GUIE B . 2006 4F 9 H 27 FEHEAERE 4R )8 e Rl E,
R ARFIENCR 4, SRR RFRNCR 3, SR, Wb, HERKRNEES,
WIRHEE . B0 20 A A IR 5 1 U

4. REE

2007 2 H 1 H, HERELEDABHLALELERLS, E%amIEESHEATT
—YBERKINE ARG .. KFENETE, REXAAY, ARAR: BRENESS L,
ST R B, T, (BRSBTS AR R AT,
FERANREE 1, ERERMR B2, EARERERTEST, KKRZHIFO. Bl
M FEEE R TAEZ 4, S22 RMA ARG, FFE% ROARNGE, R HA 58
AR, FHEVES I &, W7 A B

SEHG WA IR AR N — B R B B ERGE S, R 2R S BRI AT
3. WITES), AMEENR T SR, B TIEIE, WAL TAER S 2] IR MRS R TR

190



2006 4 B IS B AR 48 5 S0 AR R

/SN NI (b &
25H%

SLIG 5 [F) AR R — A AR 2 5 B A % LA S & A B WG 3. b ir B 2 Bk e
8. IEERELBEBA VLI S AF1T T %

PR FEHBIR TR RR L 28 b 9200 5 2 A e A S BAEAT AR, AR TR T, R
PUEAL PMBET . B UL S OV ERBA B BET L, S ERBAEAR A 5 i 51, —2¢dy
WAk 2 5Bk, SRIRMEER L TR E % .

ARFR: FEMFEPT “0177 MRREKELIET, EIHRIEM, RPEF . HrpBL AR — 3t
TIN 7 Bk, RPELNIT S 257, JERATRAEIR AT, FINKI B AR T Ak
TR R EREN, I B ER R BRASE R BE AL SR A LU SR AR, SRk R R B
H o [ A A T B e A I (ELER SRR

PEIR: AP ER ML B A E UL RCHEIRETED, LREUREIEZE . TF,
TXEFE FE; RBIEFE. WE. FE,

ALY, X, BAPIAERE LS T R SCR I FR . Rz s b RREUR
RR. HEREEES BT TR 7R AR E .

5B s A e R GRS o A A AR ME S, U R IR — A
=, AERESFF T IR REE, BG4 ANEH SRS, RN EAMES 17 IHET
.

BUBr— Jm RUREHE, BAVEHZAT, R8P RAE SR, HEAINE 18K
BN, fatk, A@BERP AR SUR, A R BT B

et

5. XAhEE

PRSP AE B R G0 K U5 S www. |reis. ac. oni SEEG XA I — N
HWE N, BREANEE TR ER RN EZRRE, S22 75T/ K
SYUEY, SN AR IE S0 R ARSI SOV AR A LA & T AR S, BMET
| P9 A1 T 5% 256 2 R TR RN e B DR 3 R SI2 36 2 ) S T 0

191



2006 £F 5155 AR B AR 40 5K 0 SR AR A

BB BERERISENAFRER

2006 F B, XRERBABAMHANL —F -
(B—TlMA, “HHNA-KEELRBEGERSA",
ERdHFRAR_FR);, EBGITHERMIEHN
“ER-M(B M, HEASKEERRNSE
FRAAMBARERMY B ) 10 R 6 RE K G EHRA
MEMMRRW, Y Enm, K5 2006° [ %Ki
BREAZMFLIERR 4 MMM K 1 W, SuperMap
V5.0 % “2006 FEHPETAMBOTRU T m” H5;
2006 £ 1 7 22 H, #H BB 7 5K E “2005 # 4 3 A
% TOP10”; 2006 £ 12 H 9 H, AR EREL EH
VR#FR. I eRELEHRYESHD. PLENA
ZUME ATk “2006CCTV EERERE” T H
ABRGEND “2006 K¥ERWEMNGEHBEET”
s, BEAEENE - ANEH GIS ¥4,
KAk 2006 KFE MW EMBNGHRBET 100 w” f5

]

5]

192



2006 4 B IS B AR 48 5 S0 AR R

6.1 BB

v CAEARCT Rt I 5 SN R S5 R G Mo e BRI BB R ROR
R U .

2. “HEAES L BRI SE R REMBORERMN A" R, G EK B
HR . R .

3. “HERES AR S EE RGN BORERAN " IR, R E R BRI
AR, XA Y

B = AN S R AR T T R, IR BB BRI AR
i eHEAL 5

5. “HM =MMESAEIN A SESBEBORTI” AR, REE . MARERR
i e [ 5 2 R

6. “HEEAERZEEBENSERRGENEARERMMNE" BE, F5EKBHH AR
AN, BREEHEA RN

v M = MINAES S RIRBCT R I OR, SR AR R ROREE AR
KR4 H =

8. UM =AM SV A SAESBEERII AR, REE . MARERR
D =S8 XIRAHEA R =

0. “AERPEEIL I B N RS ARG Sosiailie” BOR, RIS E . MR ARt
—AER, HEEHA L.

10, “Hr—AM GIS Zi——MAMPE R RS, RFMX B it — 84, s
HeA s —

v AN [ B K A G P R ST AN R AR R BRI T RIS E X B SRR
FRTER, WERMLRR KA TEESINE .

193



2006 4 B IS B AR 48 5 S0 AR R

12 “HbERAE S ocHEE” SRS AL Rt =R, WP AL 5 4,
FREN N H L

13, “WZR R JEBISHET” , RGBS K. BAHEASE =, B ASE
CZy mt

14, “HAME —RAE T TEE R RS, PRSI RAROR Z558 P H A
B REHEREE — REHFLHE =, ERALHELEN.

6.2 MAREX

1. PNBEFIRAF R AIBE 2006 4 = 47224 AR F5 541305

2. BEAE AR R 2006 £ = 0P R AT

3. XTI IRTT 05~06 A4 R RHGE = 4244

4. BBt LR E 0 S0 (R R PR R R G EAREEAT ), #PA (f
PSR RFBFERIBL.

5. WP PRI AR TS R B R 2 .

6. ASAZHATE 2006 HIHFFa LREREMIRL, FI1G “HEARRERS” 5T

e
7y RKAIRASH ERFAT LA BT ERA K.
8+ ZEHERRAT R 5 Bk S 2l

>

9. FKF AT —JmE e XK A A SRR IR S
10 kRS o B HhHE 22 25 2006 2 RESFERTE L L,

194



	第一部分  实验室概况
	1.1实验室简史
	1.2实验室组织体系
	1.3实验室人员介绍

	第二部分  科研项目与进展
	2.1 国家重大基础研究计划（973计划）
	2.2 国家高技术研究发展计划（863计划）
	2.3 国家自然科学基金研究项目
	2.4 中国科学院知识创新项目
	2.5 国家科技专项与攻关项目
	2.6 省及部委研究项目
	2.7 国际合作项目

	第三部分  学术论文与专著
	3.1 国际期刊论文摘要
	3.2 国内核心期刊部分论文摘要
	3.3国内一般期刊部分论文摘要
	3.4 国内外学术会议部分论文摘要
	3.5学术专著
	3.6序言及书评
	3.7专利、软件成果登记

	第四部分  教育与培训
	4.1新进站博士后及新生情况介绍
	4.2博士后出站报告摘要
	4.3博士论文摘要
	4.4硕士论文摘要

	第五部分  学术交流与科研合作
	5.1 举办/协办会议
	5.2 参加学术会议
	5.3 讲学与合作
	5.4 研究生生活

	第六部分  成果奖励与个人荣誉奖
	6.1 科技成果奖励
	6.2 个人荣誉奖


