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RTHZEGHEERRS, JHERZRG RS ET O B SXEAT TR
URARTE R T B 5 A 2 22 % 7 b B g sl VR A H iR, HAE 2005 AR F& (N R FIBUH i 22 AR A8«
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2005 4 B IS B AR G 5 RS0 AR R

PSSR T & R ESRMWT FE N A, BB FHUE EORTERR, —BUR Rz iR aE i 8.

4. FEME BT RBEARKERH K (2002AA135230-1)

WA TN E R, PATHIBR: 2002.7~2005.1

UH B BHEES 863 Wi H

2 (A A AR, X R MG AR . B, BT S By
PrE R IR AR BRI A R, ORI, RIS, HiIkRlE, oG5 SRS 21 2
DI, BT (0 S T

MG BT, BRRRA EAE AL, ) AR, SRR AN AR K T DY AN IR
BN B EFEEIRICR A (B 1) 43T 2RSSR A e, 52T R
Kol A R B R A B (B8R 20 BRIEERIR R /il (BEH 3D BBy (B 40,
P EAR T B 50, BARE B A TR A (REER 6O [ EE 12 e A A (B 7).
B R SR AR BRSRAL IR ARSI T4 &5 T A

ZURRETERL, 2005 4F 3 HiEid 863-13 E@l L5 HIGW . KK SCIIRIT 6 j, H AR
BUEAC T (No.2005SR05091): SIMPLE!L.0 filt.

5. FEEREKIETEEBRESNARSEHEAR

WM TTN: Bt/ 5wk HATIIRR: 2001.06~2005.12

TH B BHEES 863 Wi H

WA SE R T R B A SO TR IR A N RBH AR, AR T A - - X
SR AR FR ) R PR SR A U S A5 BUIRSS R G, B A P R R 5 1 AR K
ASEEL R, e 7 B EAR AL BT AR B R O R AR R A B A 12 TR B
FR, TER TS B RGEHEART 65 — R B FRVBURME, T8 7R 5
VRIS SR A 5 2 AR B S i B e .t e T R AT 55

VR [ 2K 863 TRl W U 43 AR 5 R RO VB AT TR LA, HHER P&
CEEMAE., BRRMTE, AREARIIFEREGRER, HAE R 5 R R &R R
BEHE & 7 T A R K

WRAEAR BB /RIEIX SE R T — 2 MREig T, SLOl T WTiEE, R4 TIERES R,
BATRRGE . BT RR LRI “ GIEHEIE Kt A0 2 IR B SE AR s R 407 RE K
WSRO, EREERN SO BR RN AT SRIZLT.

TR R 7 b i R 2 R B BRI, AE s EE RN, RSN 3
K. 202K, 250 K. 1 A,

WRTER T 52 RS0, 10 A%, RIS 10 BURIFAMAL, 3598 1 50 hid (i) #F 5%
A IR 2 TORME AL, o 2005 G IRTG E R BHARR D 0,
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2005 4 B IS B AR G 5 RS0 AR R

6. BETEME MR REFRGIFREE ST RS (2003AA637030-2)

WA TN TRaT ;s PATIAR : 2003.06~2005.10

TiH BE . RS 863 TiH

T H CAR R R O, B G, RS 2R 2R ) o B R A, 5
JNIN R BN BRI 2, AN 3 B D RHE S B A B R . AR I R E AL . TR
s BTG DL R B 2 i R A B DG R A B 56 D5 TR FTBr . 2005 4F B E BT VLI S . A5
BBCR A RGN e, R SER T X KRG MRRARIZ TR . 5 kR IR T ol i
SRRV, NS TR TR . RS IRIAE T A X K T K A 1] B f v
AT SRR AREE, DL CIRR” AR, SERUH ST S B N ERE S 8T

WETEREE 1A, WX 8K, HHr SCI2 W, AL 1 1.

7. ARBESEREENESREIRFRS

WM TN iR/t $ATHIR: 2002.10~2005.10

TH BB RHE 863 WiH

T H 8 = e sh R S AR s e i, MR RS, SERGZIE I A
Hevs 02K R KI5 3 gt i, SN ASHHATEIX Git. FEUIREIR B NIKTE, 30
DI TF B, BERLS Sry BOd 2, Al E Hes il 7 2, 8Os e E T .

WRTER T RGOS ZEEEFE @, ARSI X, WSS mE. &
W G KBRS TRE, RGOS T R & B RER A S HES D HeG &R ek
SCFEDIRE, TR B VS RIS R, XK TR U S ThRE .

WSS SC 2 5, AR RRAL 1 30,

8. MmEAMMETREFERARSEHRAS (2004AA132020)

WM TN BRoRE $ATHIR: 2004.10~2005.12

UH B BHGES 863 WiH

W H ERER T 2 A HE B XA G5, ik T a2 ki) 2 2 5 R 58
@, FER I T FIN S B RAFAE S8 H, sl 7 — /N B B SRR R 2 44 (B1-B2
%) FEHNLEREMH RS, %550 7£ Unix/Linux/OpenBSD/FreeBSD/Windows J% [F 7= % 4=
EE RGBS KYLIN FIZ0HE Linux Fig47, B TB 40 AR & BRI BERE /), SCHF
W 2 P15 T A [A) B0 1) o0 A SCTE B, ZEZEBAAR 3% BB s 3l 1 M g 23 (S B E = 5 1.
BeAE, DS T RERRA. DR BOAIR R, % RR S5 EHM SQL #RifE (SQL: 2003) #x
Ry, HINRER T2 A ESMAZEF M. MERESENNAER I, Z RGN R e br S5 B 4 ek
[F) 27 A 2 o PR T R R 1k 2 [F) I E B S K7, B AR AM RIS i i e
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2005 4 B IS B AR G 5 RS0 AR R

9. FETEM KB E TR EEH R AL S RGN

WA TTN: FEoA PATHAR: 2005.7~2006.6

TiH %8 BH S 863 TiH

W HFR S A% Bk B bR T J 2 G BTl R4t 5 E - R R L R 4t
WFFLHTIT A R A v 22 A I s TRV BUHE 2 . 1 5 100 25 () i ) 3 g 0 7 X s ) B 25
EH GIS &4t. LULARENHGIHE B Sl 2R 2B IR SR 00 X R A Ju ], 73 e Sr 5k
P TR A R O 1 L R R R X A R A B R A L AR N S B )

RN HIRVE R GE . ZRGURE AR R T R BT T 0N At B T B AL 2R L R R
A RIR SRR, @ R R KR = s FE AL S LR B NOgiHE B E

ARG 5 1 R R RSB R S A A R E B R S, BRI

o WRFUMIBLIF AT WL 2 Atk B KR AR GIS R 4e 4 1) Hidfa 2%
FEHAGHE;

o KHIIAMIMNE A LRSS (25 T RGN &2 W Ao B AR S0)
Z IR RGN, SELDIRE AN ;

o VIR ERE G NI X BRI vh, @ — BRI REREEE . RELEM
2 PR A B I 1L 2R £ e X R 1R B AR 4

o  DLRE NOGiHE BN, LN H 23 G B 455 H S 7 Y A

o JRRURIE TR B . WA TN A G THE B RN BER A A HE
SR WL Gttt SRR, TR REE B AR,

o N BT K ERSS AR WEB IRS5E% . B/S AN C/S SRR s A 1 AR
N EHE B3 A B S 7R T R

10. DMC+4 /M TREHIE™ SR M TRAETF K 5 NH RS EM (2005AA133013)

WA TTN: Bt PATHIBR: 2005.7~2006.7

TH B BHEES 863 Wi H

P+ T P e X I A/ TR B R 5 R A 78 7 T R 3R L, K 5% DMC+4
ANTRFVRE A, TF ARG/ TR B P2 SO TR, R TR S Rl 5 57 F ) A A
3, PRPEPUE R AT BEAT R S T 2 bR AL S IR R T )
/I TR EHE 1 6 A S PR S RN R A TR A5 A B R R R B, TR Gk 55
IBATFILEA MRS58 AL B A R G

WP TARR B g/ DR BAR =M FF R 7= Iksl RIS, MR L EER
PEEL, FNREIREEA BB B RS T T, TR I 2 Sbn = A LG R, K
(e 2E N FH R e SR TE IR 55 I VAR T R BUAS LR A R R, 58 B B/ T A B A0 12 FH 11 |
FHIERGTF R, NERES G/ TRLGE N HBA R 504 1 T 205w RS H i
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2005 4 B IS B AR G 5 RS0 AR R

2.3 X ARPEEEHTLIH

1. TH R RAAESEAA B30 T A8 38 P 4% 22 ()15 SR 1L 5 HAERF 5L

WA TN Bt $ATHIR: 2003~2005

gL H R J AR RS (40201043)

AR S AE T 0N J — Tl i G A8 388 X 45 5 BEARRAIE S Ak K o0 Rk 5 #R A B B a B 2,
I FH THT 1) 0 G 1R 774 50 T 0 S I3 7 <~ 1 20 B X0 3 D 24 2 () B s 2L AR B AOR, 7
bz BRI S (R 48 o3 WA dE AT o5, 6 88 D 28 3 b LA B 22 FRD T 1) 1 A 5

2005 4, WREHRRE T —PSCHREM IR B 2R Re b i S m M g 1Y, BRI T 4R
AR N EE R R G R IE S T TR T M T B D) T R (] O R 2R
PR Z MR B, Wb 7A@ M S IS B A R SR TR R, o T 2R
BNAS 5y BT 5 s o B Ay, Seil 7 AT R SQL B BGEE T

2. FETHEKMRBRE BAHE ST R AT RE

TR ST N K PATHIFR: 2003.1~2005.12

pEENERAL: [E K HARRI RS (40201043)

WA 1 NHRRSET 00, RIEEBEGEEAHEM: 2. RS G TE
AT B VN A 2 s 3. FH Geostatistics J7v%, JGHZ RN /7 1EF1 £ 15 Geostatistics
Ji AT IE B B I B RIS R 4. NFTRIRESERE, IEPEEEIS A Geostatistics /7
A SRR BE A E RIS, R T A U A

3. WH=AMEFELBZENSH T RIE

PR DTN XM PAT IR : 2004~2006

WAL, EX BRI E

BEXS B = M 2=k B AR R S, DR R SRR R R A HE . i
FRE S =AY ot 3 A i 2 M A G S 3RABTE, T BRI = s A 1 2 MR
A AT B A R R PR R BT AR RN R R, A R R
BIAGHEAY CRBERR . I IE S i A R A A (2B D . =AM B i
OSBGOSR ) &5, fEMLIEAE b, R B SEAfy AR, fy ik s
=M B A A 2 RR ) R AT, SCEU A S N iR AR . N
oyl SORMEE . By mfafii, EEGYR. B LEZ A, ZHM. ZLHEIRK
2 A3 [A) 73 W A A B0 A 2 TRV B ATASE TR, WIS ) 2 T P 75 TR S 9 = A I il el AT 4
TR RIS, SEBL= AN Sl R ah S A BT AL M . BRI . fELR A B
H B MBS L RIERIEA b, AT XK R 5 A, O XI5 8 R R DR SRR (HLARCH -
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2005 4 B IS B AR G 5 RS0 AR R

4. HAHIEEE S RE R

UH BTN 5 R PATHIR: 2004~2006 4F

WUH %8 HRKEHRE RS (40371094)

F B BRI T A B R FE @ T VE (HASMD, B MARAS Bk 7K IRLR A
P FAE B RGN HAH BT RGN R Z R LR 2 REZE RS, S5m0 as
() 53 A5 BE AR 73 BT R GRS T HASM 2 [BRS HERL I R G50 R 4. Cseih [E HLZ
ARG E 1960 FLURIAR A FIAK 90 F RIS 4. F E A K2
ST E 1930 FLSRAREB AR 20 F1E S MBI, P EES RGN Ee ) &I
ok 90 EAEF RIS 00 . K SCIAT SSCI R IIFIE L 5 5, ENZLTIMIE 6 5,
HE A W REEAS AR B LS ERCEIEIETS 2 A

5. H1E 1:100 73 5 A A ] B 75 H 5T

THATTN: FR4E $ATIHER: 2005 4F 1 H~2007 4 12 H

wEhEAL: X BRI HERES (40401048)

AELEFESERN: (1D DI E 1:100 /73R E 7328707 Z oA, P T ETM 240 E 1
100 J3HCF SR> R RANGRAL T 58, TR TSR 1T UIERE B X e i s (2) fERE5HE
AN 3F 23 50K R 0FERE B, B T A E 1. 100 THERE R RR R, IO TREEIX
A S R A s (3D BEFEIFBETH T A E 1 100 J5 5t AR 2S EIRE ] L g =X

6. REHEZ RERE BERRBITENHIT

WEATTN: AT PATHE: 2005 45 1 H~2007 4£ 12 H

gL HR AR E RS (40401047)

WHARNE: BEE “HrHER” F Internet BRI E, G BRI 545 (8] HEAMk 152 it A1 G R e
25 5 B RSS2 IR 7 JE H 34088, N T3 2 GIS % H 02 1) $icdis B B ) )R A8 A 3 B 7 3R
A BB I H P78 8L H B 22 A A SR R B B OB AR, AR BT Ol b, Bk
THH— R R ERIELE MUNEN . RRBUF R BRI SR G R . BB YA L
REFE 2 RS BRI SR B8 58 R T ELILEUER 5] T SR 56 28 & A
AR BN R A AN 55 AR Wt IRseil 7 R I I @ ASh A 4d 5k, SEl 1 RHRR
M ZHAE Lo [Ny, SEBUREEG BRAE, SRS B BB i 7 YE et oe.

7. ZERFEAIMA (40471111)

WAt I N ERhE; PATHAMR: 2005.1~2007.12

E R HAR SRS (i)

75 [ E R R M2 TSR — 20, FRA T A A MR ARG, BHRZED
(R Ao RO B A TR RE SR i & s ARG, AR B2 RH g e fk: =
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2005 4 B IS B AR G 5 RS0 AR R

SR IR FE AR R A B AR A T A AT A AT H AR DA AR A R T R AT
P 1 & — € B FR2 0 ) (41 Haining R, 2003, Spatial Data Analysis, Cambridge University
Press 5% |15 BUBA AL 22 [ A D7 T ORI 70 ) BRIEHF b AR U B AR Y, R o oE T
F Ptz N ) X Sandwich 2 (AR, AR FHIRZE KAk BoT =2 S A
A AALE s KL, AT 2 R A G, 9 B0E I SE A B AN F LAl 124
RO EE N FH B DA ek 38 B 45 5 b T St T 2 (0 R TR R i . FABE AR R A
MY v N R T €25 11 = P w2 B g T N I VR 2 E i o
G RI AT

8. THEMKAREESEIEFE

WA TN X e PATHIBR: 2006~2008

BEEhEAL: H K QAR E RS

Wt FE AN HHE 23 A RAVER bR e, T bR A B PR B S AR SRR R R . i B
L AESFIREAL LA SR S TR, BRI EREE . R EE . L SEUE . 1T
S0 e . T s, SERUMEE L A E TR S AR SRR TR )
AT AR BT R AR AE B R EAE . B BOR S SCRRTERE, 8 7 5T X 2 IR R X i e
SEPLN IR R A SAE SR BIE M. Bl N, A “REARD B BT
FIH SRAEEAEAME BRSS s @SBRI AT, S SR AR R RIS T A,
SEILN 25 A0 P BAR 290 S EOR R . SR BoR 5 EEESIE @ s AR RN, SRl
Mo WA AL % (A1 HiCHE 2 1R X 2 A0 ez, JE T SE IR 28 A0 R RS TH B, e 28R PR iR A B
A AHIE TS B IR

9. hhEEE Tk R R R

WA TN 5KEF PATHIRR: 2006~2008 4

BERIRAL: BAARMEAEEET FITH (40571010)

AT o KRt ROt 28 ROPE R Jm 3 ROBE (1 L 2 B i A AT B 0, kAT b 4
Bre

10. BRARFIEMIARKEERRBA (70571076)

W TT N E3E; PATIARR: 2006.1~2008.12

E R AR 2R S YD

TEARIUSL 2 A g S A 23 (S B A 8 PEAR I A Y B % . K (Hazard) BREL. K
% (Disaster) PR, FW (Claim) K%, {R%% (Rating) MRESE: BT HRIGHT. ARG L HE
. FE. SR FERE S R E AR BE A E N RARRE 2 =11 532 = (1 2R 22 451
JEREAT A RN O A TR X 25 AT W10 1R 56
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2005 4 B IS B AR G 5 RS0 AR R

ZURRE 2006 45 1 A B3,

11. BEMEZHREZEE (MFD) BIF

DH TN ZARE PATIARR: 2006 4= 1 H~2008 4 12 H

gL EHE AR EERESTH (40501056)

TUH 25 TEIUE BT DEM BiRt A A, 23 A 5% (MFD) 85 A 592 (SFD)
AMEAERIE AT, HAERN Pt SFD X P22 AE B~ AL i i, (E3LfF MFD
T FAAEE R B B R R, A T RSB A YA R 2 Bl AR St K 0 A S
ARIHLL MFD NZOWNE, BIFLLF = TE: 1) ARSI 2 E52 i K 9 2 B 1 ik
2, BB L S AR 7K A B, I e HE A & Al R R MFD 3% (&
FEX DEM HEHCPIX 4D , iR R 2 iR A SR R PR R A B A A 2) I8
A AR M A N T DEM #4548, @ — B I FE I I R AR R TS 3D
TE—% MFD IR R RS, PLANE DEM K ZRIb/NIEE 7 #53% DEM 247
TR 5 R o AW 7 R a3 o b % DR 26 5 K O 20 G I RE R B AR, HESHR - Hh Y 43 A
I FCERN,  IF ELFT @[ MFD N T SC M B AR RS BT 4 A 2K Ui
R it FR AT, S5 2 N AR i B Dy A BRI SR AR S

12. F TR R 25 BRI F2 4 B 5T

DUH 5T N SR a ik PATHIFR: 2006 4 1 H~2008 4F 12 A

WAL B AR S EESTH

I ORBREIN 73, R 2= = A SR SR E X R, HENSIREHEH
ARG RSO . E B RN BARE: Hher S L R A . $E
MRS 028 R = Fh 2SI AR SC R L JB IR OC RGN 26 R (K IR 2 SC IR U] (1 7 304k 52 S
AR . R R AR I R B A 3 A OG R R ORI (R T S e S BRI
RIFR G5k, A5 5 n ol A A R

W A br E B e e S I A R AR, 40 H I 2 ST
R 28 R RE OGN B 85 e S PR, RS S50, ISR Fexd B (b alid 78D
SRR (2L E s R ZCR . FRR I SR IS F Bk AR s,
PR R TR, BRSSO 2 0 B, SRR SE R 7 I 23 e B A X S i
Wi 2 A OG R o HE T CART SR AU R B 2 S 081 2 R Sk R SR M8 A, PR R 2 i R
2SI R AOAL, R S R AT R S ALY G R30I

13. ZETREA CLM AR A T3 F 224 AT 5T

WA T N AT A 2005 4E 1 H~2007 4£ 12 H
THRAL: EE B AREERE S E RS (40471097)
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2005 4 B IS B AR G 5 RS0 AR R

2.4 FEBABRIRAHHH

1. ETHRAERI T 2 A E M SR 5 BRAREM T (CXI0G-D04-02)

W TN B BUTHIR: 2004~2007 4F

THEAL: R ERHER ARG TR B SRR Ik 4 A S RE U AT 0 H

AR LA T 22 B 55 T PN 8 R A S A B O R IR IE % 0, R TS S TR AE 3R T
2 R AT X A B AR, A G AR A ot A5 2R 33 SORA 58 R IA MR s BT 2
A W 2 R PR G AL, SCRE =4 ZhAS I T 2 R RSS2 2 VR B AR RN B SR
THRAEZ B % B AR AR S, NI HATE R RGN IRE RS M 56
ML & MR AL S SRR LA

2005 4F, A 2 AT BN K RYE TR B, 7E B ARARHF I ST H B A IE N
IR SRR b, DG R RO SCRE 2 AU 45 40 41 1 BN R B AL N 2 522, I 4
T 2B R RIS R, $ T I 4 7 6 T e IO % 32 38 1P 2 RO 1 7 v, A
it 5 A ) 4% S 2 D22 SR ERS ;51\ DBMIS fil R A, it T INES R E 3t
A AN I SRR, SEIL T % A SR G HAT BB R R, AP R FIAAT A, 4
Br T ARS B HIE AR S SO IR SE B RS . BT B TR A RE M, Rk T I
PN TURME TS B3k, 456 2008 0 265 A B e S5 A0 T LASIZ I, SR FH 390 717 22 388 1) 48 5040 f Ll
SRS PRIZ AT SR AT TR LGRS, i T SR R 00 IE G RS AT AR E

2. Wb IR E 2 (A S R R
WA TN KA PATHAMR: 2004~2006 4
BEENERAL: T E BB AR G 5 H
FREOLE T AEEEWIEGEE R, WEAMBAT 7Y, KRR R 25
TR PR 3 IE AT M B AR

3. BRME BAHE M P BT RIS

WA TT N Bk $ATIR: 2004.7~2007.6 4

TN T ERHE BRI G TRE B ARRL I 4 i SCRFAUR AT VR I E

WPARNE: REGEHRIE. BRI, MR, MG RSB A B8 B B A & A%
B, S RFEIE G e TN ST R o e B THRS, Hhgit, UESRSE AN E
I RAE TRV R G

4. FEHRE T RIS G 2 0B 2L ) € Bk R Je LA

WA TN KRB BATHAR: 2003 4F 10 H~2007 5 10 A
FRRAL: P EREERE AR E
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2005 4 B IS B AR G 5 RS0 AR R

AT FOUBIE UK 40 RO T M3 2 25 [R) AR (ORI 8 BTV, 0L — BEIdE A A it S
WA E B R RELEZXFHIE BA R N AT B A B BT, JF
BRI 7T R N FH Bk K 9 A i R s A A AR AR [ B AR R IR VR A rh 2. BRI
FNBAFHEULT =AT71H:

(1) BT 7 [A) AR O BER e St 9T

P AR LL BRI HE BRI 7V, 456G WE# B OISR, 7% I8 & P&
FES ORI B 2 8] b (R TR, AF T30 0 25 2 (BT AR IR R i 7 vk . LR N 45
TP SR M SR B R AT AL v, B R S S AE S BORT b 3 2 [A)AH B AR (R R R 9
FRHSE A S S M AL S R B T O, TS SRR A A S A .
BHRW AL G R 2 10T R IE ML R BR %, E 37T AHASE A 1) b 350 25 25 [A) 3 A2 F) A5
WIE EAR R

(2) W HEAE BAAR T BRI R R BT 7T

KBNS CERR TEMSHEHEMNTRHAET A, &E& RN, T
AR B R . MR ANEA . DA R S B A 441 (spatial
organization of model parameters) K, Frb3EAE B4R TSN E CMEREL, A
ZA ) 7 A H 2R oA T 2, A [F) S5 b B3 Xy b B e 5 1 G ABE R SR T IV bt 28 0 R () A
ho FEMLILRE b, GUEEE T MR ITE A TE A4 1 — AU M B S R OAR R

(3) MHRESRE

a) BEIHK LRI Bk Lk S SE BE G R, B bAS [F S5 B (1)
KB R R A RA RN, (HHBZ AR B R F2 R 25 (8] E . AT E A A
TEBT I E B 2N SRS AL 2 BRI Y 1) 2% ) S 2R 25 W R FURRR, X AR b B R IX . KT
e X K AR R AT E LA AL

b) BIEBRIEVEA . HFIEE QR SoLIM J7 vk H AR 55 131 5 o o L3 A 58 2% A 1)
BA, Hrh A & LR TE AR Oy BRI ET 2 . AT H R FH b 3R A 1 7 R AR
5 BAR R SCR, A IEAREKMERE, Mmige LIRS EE AR, P
563 SoLIM J7iZ%.

5. BN ZESIEE. HEMEEE AP BHEE (E01-04-03-01)

WA TN E g, PATHARR: 2003.1~2005.6

TUH T8 ARSI BT AT KR RIS

1. R 2SR E A R

MR AR R, FIR B RIS T 2 SR 2 S SRR B . SRR B ) AR 2k
PEASIARY, T AR 40 8 B R A S T O M SRR R . R 00 BB T A5 38 X I i 2 S M R 2 4
fio WEEMLIEHE, BEYHUKEEE T IRIEE 5= EENEEKER, WL
DX 3 2 AU P 11 S AR 2R o L TA) 3 B B A EE B S 3B BRoK SR BRI 23 S8 1 B )
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2005 4 B IS B AR G 5 RS0 AR R

SR SR R ARG SC oy BV SRARAE SRk Fa 4, i8id SEBAL BLAY SR g b M R A0OIRAS T
M Bh el . TR A EARE HAVEHRERR, SERESREIMRL 0 HIR,
A 5 B 5 1245 A BE MU BAS MU S5 JRBEAT — M8, AT A5 21 58 i 52 88 1 X303 <
TR o PR R B EAE P SRR X 4 A 7 J 4y, 3300 S Es R 5 5 S AL
GBI IE AR EEA 80% 1t S50 it Hof 72 AT #2172 3°C LA

S TIs ) TM G5 G R A A G T 2 I 2 R B T R, AR IR S Sun Y,
Wang J., et al (2005), Air temperature retrieval from remote sensing data based on thermodynamics,
Theoretical and Applied Climatology, 80 (1) :37-48 (SCD)

2. MM YR

1 T SAR (G AR ERE) BUGR IS 3 ) MRS B2 (R 7 % IRAB TR S
AU 8, SAR EHEB TG MHUR REUE SAR BUE F 5t S 80 BUR X 380 LA J Bk
FIRR 0, Pk SAR EHRAE T e A HUH R 80 2 sl T A R MRS 2 2 (B A AR R MR AR
TFRE VRSN . SHUERRIISEER, SEILT SAR J U RE FE 4 v 2 <8 1 s RS P
SR A B, 5238l s b R RS AL G B VAR S5 R — B SRR, K
JeE AR 2 A R0

feth TizH SAR PG RE A A Bh V) IR RE FE B8 7%, ARRPER S Zhang R,
Wang J., Zhu C., et al (2004) , The retrieval of two-dimensional distribution of the earth's surface
aerodynamic roughness using SAR image and TM thermal infrared image, Science in China — Series
D, 47 (12) :1134-1147 (SCD

PAERERIE R T & R a2 w70 H AR, Mo 7 ARITHRI b B i A S s PR 1), O
HARSEBUS 7 ZR Aotk 2 — 51 ST RN 5 F R Gt a8 & 1) — B = Ay R i
HIwT 7T

IR SE R, 2005 4 6 F il shoRh e st B B R T A A B R E

2.5 EXBHEREERAH

1. 2EHFRRIBFUERER. B SHERR

DE BTN FROR, R4ER BUTIHIR: 200541 H~12 H

TR ERAL . RHGER A B IL =P & (2004DKA20180-08)

AEFEFEETEN: (1D R 1:100 T30 K05 B, 298 HAh & | 75 Ee il R 73 2%
5%, WIROIERE VIR T BT E 1:100 BET I KA RS TR, (2) B
Homs T HE 1:100 FEFHIRFREARE: (3 ERESE S, Hi30SEH STk
MR L, T ChEMSA )Y , A B UK N E R, HE T 5,
ARREMPBEFAHMEETH,; (4 EREFEI R 15 SRR EAL b, R E
SAAGONTELAE 15 WRAE P9 IR BT v 6] i 35 A T4 2R e
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2005 4 B IS B AR G 5 RS0 AR R

2. REEEEFSZAERES WY (908-01-WY06)

DUH 5T N Xmle, JRdrdis PUTHARR: 2005.4-2007.12

TR B KT

MRS HIHE (908-01-WYO06) X if g /77 M SRS /7, RS0 g i X KRG
Mg R, AR B A0 ST RR IR, S A2 DX I B i 25 1 2 DR 9 4 T o
W o R FH 8 IR A T B AT AR G 1 A SR EOZ X B B IR B SR DR kL, i 2 i
Byitg s IR R R A . BRI ORP SR pE vT S . MERRIO(E R . 78 SE I AR HR R IE B A 0
VR R VEFIBLAE, P HHs A B AR R AR A B, G0 — B g AR A FH 458l
B R, PRI 2 R R R 2 PR S 1

3. MEARKEAMEAND., HEEWFEKEHRTHEL (2004BA608B)

WA TN ERA, REN: PATHAMR: 2004 45 6 H~ 20054 12 H

FEEhEA: [E KBS E

FEARSHANE: CPEARIVIE AL, FE S5 RE L R EE) 2005 H 7K
eRREAOERE. AO5Hl. AO54E. ANSHEE. midEk. FIEoCE. 5
TR SR EL, BWIREH 2. FARMRGL, ATRRER RS BHHTAHL FH, b, fA,
I LA B T AL I SR AT T RGBS FRIE T &, ZoPrRE AN D, 55 R4t
RIEIRDUAN R G T B BIRAEIRE T 2001 A1 2003 R AHESL 5Ll b, X5 A
7 R AT O, FERRIEAT RS, BRI, PR ERE AL, B
RPN BT FURUR, R — St e alin) . IR 77 L I B2 it 2 A1 A R 9 T LAk
W, XWREANC. HEES AT RS R R o AT R R IE R RN, B R IEF 4 b7
WE A EY, FH IR E S5 mE KT s A O SRR AP E KR, #R
WEANC, KB E T REE R SEARRAE . I 22 5. 5% 38 1) (AR 9 22 R DX 3 1) (1 1] £
K%

2005 LR AR B DL BN S AR S oo g, B @ IRE AT, FRE S AT Ry
BeR FRARbR R R AR — R PRI SRR RS0 7, WREAOSZKE. A5l
NEOEERE WANSH . i@k, BHECC R, REEY. SPaH. REST . 7R
Wl RS R RS BT AL . &l &H. 200, JECU AT AL R R AT 41 &
G EERIRIE .

4. Gt THMESERG S EAHHIEERR (2004DKA20180-13)
WA TN EHER, REM; PATHIPR: 2005 4 1 H~ 2005 4 12 A

TERERAL: KB & PR

FEHEBMB TN EENFEELANDO. 25 5 RS G THE B2 70 88 &

25



2005 4 B IS B AR G 5 RS0 AR R

PRAEACEE & SR T E MR R G 2 L= W O ot Bl s AR 2 OB Sl BE 43 A)
B e AL S AG SUTt il 7 3t OGRS i S AT AL 7T s AR L 75 SR I 5 fll 1)
SLTH T R A R (BERIRSS) KA RG] SR HL T 5 s A e I A
55 H RS 7 S R 4L 23 5 R R R T

5. ZT Web Services #i¥R R GR 2 HIEILZN _HAF EF &

WA T N WL, PATHARR: 2005 451 H~ 20054 12 A

BEENERAL: [E KRR & IR

20 H RS E R R R E R R 0 B IR — AR, HARZ LY Web
Serivees” A RAEANILA, BIHFIIF K —ER/EWH 2 “ 07 - ol ik o s
SLERBAE G B Rz E S RIR, O — BR800 A0 U 2 200 22 4 JL = ipk
FE.

6. BIEEIEH R EHG (2003DEA2C007-03-01)

DU TN EESR, (T BUHMATHR: 2004 4F 1 J~2005 412 H

BEENEAL: [ KR & U

ZURBHERT ST SEEA 7 A IR P AME B0 R D i Bl b, BRI CAEREAT IR 2
PILE TR, RH— NG T YRR BRI E B R SR, X O BN
BB L AR B PR AT 2 b s, DURI T BR 4 558 e AL,
SCHLHRE R AL

2005 4E 6 H 30 H, S&i@id 7Rl 2005 £ 8 H 3 H, 4@ 7 xR WLiTie
2. HHTRMHAE 2006 FE 30 “RHIRRAF 67 i) “RHABERILE TR 2 TmE
ARV R (1A 73 S b i

7. FHETESE R REEEEHNSH S5ERER (2004-BA608B-01-02)

DUH TN 25, s, TH$ATHARR : 2004 4= 5 H-2005 £ 5 H

FERAL: [ E R OCTH

R TE R R RS R RS R R S AR AR I A S S A B gD A, (R E
AR KR AR RIL B R R S MwbaE) Wb TRAL, 77 7 H P ThrE B g S
R, RESHHT T E NS 49 AN ATRrEER BIRFAA R, $EMH T 8 DA RRSEKR 5 B 1 AN
41 AMERETRESRE, AEIEAERINY RS E A B T R, X v [ T RRa ke B i R
RS HEMARLAEEMNETE G

2005 4 6 A 14 H, HE 21 a2 E B P OHARWE FH, SZREET T 58I
IOt A — B A Rl R 1 SR

2.6 HMZRMITHA

26



2005 4 B IS B AR G 5 RS0 AR R

1. B EARFRESRBK S RS

DiH s N FR4E, FRUE; PATIAMR: 2004 & 1 H~2006 4 12 H

TN AT EMEIE (O BTtk &1 5 4 B R 4 THSD—7)

KREEFEER: (1) FIHZEKCERRI LR, F5E T 1 AT IR I 4 N 42
WAL SPIRRTE K S A KSR (2) BT VB fMO SR T HbLAE
AT 85 BRI A8t K 7 R Gt

2. BEEERTERABESHA

WA DTN X e PATHIBR: 2005~2008 4

BUH BEEh: EZIEER 908 I

ST RSSO BT T X I 3 A PR B R PRI AN 17, RSB 1% (X K i 1 R K
SEIIZ X I B R A A ORI A TR R . R P R B A T BOR X X 5 i 5 B IR
Bl il R SR IR AR . B ERR R AT S WM E R . SRR S5E
SRR SIRBUIR . RS R AL R

3. ETEMMEG R RGN BFIRTT KT &t K KA

PR T B EL PATHABR : 2004~2006 4

TH BT 5 B ik R R &4 Ar i H

AITH P EAr2: T RME” GIS 7T A F&—SuperMap GIS, 5FERECFI T #HA-F &
MR RS A, B RIP RS2 6. MR, ZathE. SA Mg
FIWH M6, FHLAALE T RS EY 1D R s A s ERES. 2) BT
AT 3D Il B A RS B BN RS, TR BT T ARG BIRSTE 7 . T
HERMETES G o Wi R E B R @ R 5 YE -6 7 MBIl B 2
FRMLTEPE”, FERATERT AR B AT K R

AIUH IEAZHRISE 2 F, O 58 BT e A R SR, S BRI R TEC &
ISR

4. ETERNEFEAENMBCE & BB 5 2 HE ml& KA € P

WA DTN EK: PATHIBR: 2005.7~2006.9

TUH S P E MR KA, BT R ST R 5K S0 E T O

AT 2 5 T B0 IE H B R A [ UA T vk 0 M 2 O R A RS s MR VRANY . TR
BLfili gt R G, 4G SR N ST AR B R S . e I R A 1 Uy 20K 2 R
FHERA AR, DSBS BARIE 0, R A 25 SR A E AT

5. Puil Ei6 X kiR EER S

27



2005 4 B IS B AR G 5 RS0 AR R

e
p=y

PRE TN FOEA, mdE R, PATHIBR: 2005.1~2005. 12
TUH wEEh: B & EDH

FEERATF RN U E VA XAE AR E AR S 5 4 0 R R X, 2 R R
IR GHIR IR N, BRI X 3 2R P S O E TR IS AL Gk
SOW N PR W A e AN W AT BRSO SO, DA E R S R AR B — AN B
RKIT G IR B 76 A BRI TR AR R A A A i AR R A

TUH AN B AR 6 ANNE: il P E 6 X R e R R M E ARG, 2R
O I R VRACRE G B R A S B R G S B R AR AE I s XV e
I XRIFBIR AT AT RGNS, AR YO, B X EE, B E S
DX it Jie e PR A 12 s AR R B R B B (B Atk b, N A BT S I B IR AT DS B R A R
BFERIEIAEE . JERE B MR R, RIS T A s A R, BT U 6 X R
PR s g B R H RO P A Ve KRR R RS, SLHLE A A
DX Jife 9t 5 R B A (5 B AL L

~

6. /MEERIFE SRS RGE& 5K (2003BA808A14)

TUH AT ERA, REM:  PATHIR: 2004~2005

TUH . EFRRHBOCHRIERTE NSRBI H 78D

VR DL/ IN IR Ui IR 55 38 G A T 90 ) 22 DA /N SUBBUite D B2 R T R P Bl vy, il Bh T /N3
BURMEIAEE . RIS WG M2 R, 22K, £ HEE. ZWEEMIRIEE G SRS
B DRI B IR A O R I B S 0 dE. BEL. Bl AT N EEHER, FIHIARE ER
FOCBURE . B TR KRG TEMTENEAD | %, Ry, S, flEE%Em
R, SN BRI PR R AR OGS B TIEE . N, AbEE. SN, fEfE. B R
AT R Guih. HIEAER I, O S GUE E I RR B 1 SR AR A A B T AL

FERF NN NIRRT IR S5 R G800 PR S I 7T NIRRT IR & RGN RS
B S TR T 90 s /NI Ui AR 2% 2 G (50008 e 0T F 9 s /NSRRI % R GE P 6
FREGHER . BRSO FERNET S RGO F MBI FR S R4, R4S
IHREF AL BT I ORFFR e AUF 5. S IR s

7. DESHHRARKAEF R EREAR WA RTELE

WA DTN B PATHIBR: 2002~2005 4

UH B8 EFERSE SR AT H

AIHK EbR & BT R SRR, LE EIPREAM GIS Bi-F 6 %
fill, FFRSFARAEF 6 KA AR R G 2T M2 1S 5t
TERSF- 6 AL LI 22 1 B R 45 00 B e, FRSEl kAt .

28



2005 4 B IS B AR G 5 RS0 AR R

ATH SRR B AR T AT R SRS, IR 2T 2004 £ 2 A IHEERAE .
JFR5EM T SuperMap GIS RAHAF, S TEARTEARIIE R BAH 2K, EBAREARKT LAY
CZIE B FE BR[FI S i G E KT, RN I AR i 2 (e A A« 2 P R R U7 IR SR B R
fabs B AN i, AT RIE TR R RS ). BT, Caulid B AL
MR AT, 2O OE R

8. BMIMMEIEERS 53T
WA TN KA PATHIBR: 2005~2007 4=
gL Mol R REE LI H
ARURRT ARG (1 BN RO K AT 1 — 2 B AN 43 BT

2.7 EFrAEEIE

1. ARENEESREZTUE-RE (KBAESRGK R, SREMRS IR K& IS

BLED

HAATT N KRBT HATHIR: 2006.1~2008.12

TUH B o E R BT A E BR A R TR H

WA H : ASMRE T AESRESEOIR. 17 F R R HAE A 2 R Gl b (1 5 A

WHFLRTE]: RF4E 6-8 N H

L1 WARE TESRASHM S HRIL S EREWN

(D) AE9RE TS RESHUN RIS KR4 E AL (DU giims) .

(2) AEANRE FE T EREARNES KGR ESHUN G BRBUTE S A,

(3) DUKE4HR B AR A S REA S 7 EREM (up-scale) HITESH AR,
X FEFRIREBR GE, 462 REBREE, FHRuFsaRE T ES RGN
SHOGEAT I REA.

1.2 VISR S RGN v] FR 4L R R A S it

(1) HET mkG FERE L 1) 25 (MR MR SRS KRR BRI IS KEERE
i, BEHREYERE T 5 T8I GIS BRSO PR bR A AR FE e B, Ao
IR SRS B 5 R IE 07 S A R GBI

(2) KSR E FRIBAES RAEE o ITESHEAR . S5 A0 RAEBE KA TS 7T R
HAE, @ DU/NRECN AL . BT 3S BORFIE BRI A S KA ST LR, A
BHTAS KRGS E T nT R 5 W R B 2087

2. MIHAEAHRRLEESTEGRGEITHR
TN A, RHEM, HATEA: 2005.10~2005.12

29



2005 4 B IS B AR G 5 RS0 AR R

WIH B PSR H

TEAMSIIANS: FERIHNIEAPIT SV RGN L ELEN ., BRIge. 15
PR EG BTRR AL AR SRR . EEL 4. RISt T WEB ERIE B EE RS
A T30 P i (PR T 4% 5 A R SE 1 h BE A Se BB 12 S it-&l

3. PEHEMESRAREHH A

WA TT N X PATEI: 2001~2005

TUH wEEh: & EmH

il b A 3 2R G0 B 2 A B 1 B I () D BAE TR AR B AR AR S R G A7 71 (NEPD gl
SE o 1M NEP W58 1) 8 XAE TR 58 — 2R 7= )1 (NPP) BT . 7EXFE AN NPP
TE BRI S VPO B BE A b, SRR (R U SR FE AT LU A A AR AR, AR I
BT SO AR R, PRSI G & T B ) NPP 3 /&S GIS M4 AR, fEmkE
NPP XAl SR B2, me ik H AT X 38 NPP S0 B ANE 2 1tk o FESRIEA b, Rl e S R
REEFEARSERT R, BT R XA, Rl AR ot FEAF 7

4. BT BBRAAESIE MG BRSBTSk A L R i R BT A
WHMSIA: sk PATIHIER: 2005 4F
WEH BE8: B PR SR R H Tk

5. The study impact of climate and LUCC change on ecosystem with coupling model
HMTTAN: m&E  BATIAR: 2005 4
TiH ¥tBh. SEE AL Global Change Program, Development and Management of USDA
UV-B Monitoring Program it H [/ 7%

30



2005 £F B 5 AR B AR 40 5K 0 SR AR A

=8B FAIENEETE

TREAFEEARMEFARL, BATERI, X
WEHLEFL L 246 fg, HH#SCI KM 1k X 26 f ;
HAZDWH L 106 fm; HtMH 11w, TH. ¥ #
Fid 16 Mo WA, SREATRSMTEMNN— L E
Bl FA R, 2005 £/ A% 103 5 FA =il i Lo
B, 2005 FRBEHEM_8 AFKEME

FARLUEFAERIRTHEAHE. 2HT U5 K
. WEZASEEN. ERGERN. #RTWKRES
BHE. B¥EERE. THABA/EETN. &0 =
WM. WwH R, Wbl GIS. Bl YERE GIS.
WEGISHMGISHERARNHZFHENE

31



2005 £F B 5 AR B AR 40 5K 0 SR AR A

3. 1 EFRIATIR SR

1. Surface Modelling of Human Population Distribution in China
Tian Xiang Yue, Ying An Wang, Ji Yuan Liu, Shu Peng Chen, Dong Sheng Qiu, Xiang Zheng Deng,
Ming Liang Liu, Yong Zhong Tian, Bian Ping Su
Abstract: On the basis of introducing major data layers corresponding to net primary productivity
(NPP), elevation, city distribution and transport infrastructure distribution of China, surface
modelling of population distribution (SMPD) is conducted by means of grid generation method. A
search radius of 200 km is defined in the process of generating each grid cell. SMPD not only pays
attention to the situation of relative elements at the site of generating grid cell itself but also
calculates contributions of other grid cells by searching the surrounding environment of the
generating grid cell. Human population distribution trend since 1930 in China is analysed. The
results show that human population distribution in China has a slanting trend from the eastern region
to the western and middle regions of China during the period from 1930 to 2000. Two scenarios in
2015 are developed under two kinds of assumptions. Both scenarios show that the trends of
population floating from the western and middle regions to the eastern region of China are very
outstanding with urbanization and transport development.
Keywords: Surface modelling; Population distribution; Grid generation; Geographical information
system

Ecological Modelling,2005,181(4): 461 ~478(SCI)

2. Impacts of land-use and climate changes on ecosystem productivity and carbon cycle in
the cropping-grazing transitional zone in China
Gao ZQ, Liu JY, Cao MK, Li KR, Tao B
Abstract: 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
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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.

Keywords: cropping-grazing transitional zone; ecosystem carbon cycle; climate change; land-use; China

Science in China Series D-Earth Sciences,2005, 48:1479 ~1491 (SCI)

3. Reduction of edge effects in information extraction from geosciences image: a case study
based on multifractal filtering technique
Ge Y, Cheng Q . M., Zhang, S.Y

Abstract: Spatial information extraction in geoscience data analysis often involves operations, such as
filtering and reducing noise/signal ratio that are frequently conducted in the frequency domain.
Unfortunately, abrupt truncation of data or images along the edges and holes (with missing data) often
cause distortion of patterns in the frequency domain. For example, bright strips on the frequency
distribution pattern are often seen when the Fourier transform is used. These artifacts due to edge effects
may adversely affect the results of data analysis; the effects can be significant depending on edge
abruptness. Traditional solutions to reduce edge effects are to smooth the boundary of the image prior to
applying the Fourier transformation. Zero-padding is one of the most frequently used smoothing methods.
This simple method can reduce the edge effect to some degree but is ineffective in some applications
when the image remains distorted. Moreover, due to the complexity of geoscience data involving
irregular shapes and holes with missing data, zero-padding generally does not give satisfactory results. In
this paper, decay functions are suggested to handle edge effects in geoscience image analysis. As a case
study, it is used in a newly developed multifractal filtering technique: spectrum-area fractal method (S-A)
for separating geochemical anomalies from background patterns. A geochemical data set chosen from a
mineral district in Nova Scotia, Canada was used for validating the method. optimal parameters including
extension width and computational load involved in the selection of decay functions are experimentally
determined and documented in this study. (c) 2004 Elsevier Ltd. All rights reserved.

Keywords: edge; effect; correction; multifractal modeling; spatial information extraction;
zero-padding; decay function

Computer & Geosciences, 2005, 31(5): 545 ~554 (SCI)
4. Distribution characteristics of 137Cs in wind-eroded soil profile and its in estimation

wind erosion modulus

Hu Yunfeng, Liu Jiyuan
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Abstract: Due to its inert reaction in soil system and distinctive vertical distribution in soil profile,

caesium-137 (137

Cs) has been used as a tracer to assess wind erosion. In this study, 62 soil samples
were collected from 4 sampling sites in Taipusi County, Inner Mongolia; Caesium-137 activities for
those soil samples were measured using a gamma-ray spectrometry in Sichuan University, Chengdu.

37Cs in vertical soil profile was different for different land use and land cover

Distribution pattern of
types. Caesium-137 was distributed homogeneously in plow layer of cropland, and negatively
exponential in low to medium cover grassland. Distribution pattern in high covered grassland was
represented by a peak at 2—4 cm soil depth followed by a negative exponential curve. Based on those
findings, simplified mass balance model was chosen to estimate the rate of wind erosion for cropland,
while profile distribution model was used for grassland. Estimated wind erosion rates were 7990,
4270 and 1808 Mg'km >-a”' for cropland, low cover grassland and medium cover grassland,
respectively. Wind erosion intensity correlated negatively with plant cover.
Keywords: wind erosion - caesium-137 (137Cs) - distribution characteristic - erosion model - Inner
Mongolia

China Science Bulletin, 2005, 50(11):1155~1159 (SCI)

5. Spatial and temporal patterns of China’s cropland during 1990-2000: An analysis based
on Landsat TM data
Jiyuan Liu, Mingliang Liu, Hanqin Tian
Abstract: There are large discrepancies among estimates of the cropland area in China due to the
lack of reliable data. In this study, we used Landsat TM/ETM data at a spatial resolution of 30 m to
reconstruct spatial and temporal patterns of cropland across China for the time period of 1990-2000.
Our estimate has indicated that total cropland area in China in 2000 was 141.1 million hectares (ha),
including 35.6 million ha paddy land and 105.5 million ha dry farming land. The distribution of
cropland is uneven across the regions of China. The North-East region of China shows more
cropland area per capita than the South-East and North regions of China. During 1990-2000,
cropland increased by 2.79 million ha, including 0.25 million ha of paddy land and 2.53 million ha
of dry farming land. The North-East and North-West regions of China gained cropland area, while
the North and South-East regions showed a loss of cropland area. Urbanization accounted for more
than half of the transformation from cropland to other land uses, and the increase in cropland was
primarily due to reclamation of grassland and deforestation. Most of the lost cropland had good
quality with high productivity, but most gained cropland was poor quality land with less suitability
for crop production. The globalization as well as changing environment in China is affecting
land-use change. Coordinating the conflict between environmental conservation and land demands

for food will continue to be a primary challenge for China in the future.

34



2005 £F B 5 AR B AR 40 5K 0 SR AR A

Keywords: Cropland; China; Land use; Remote sensing

Remote Sensing of Environment, 2005, 98:442 ~456 (SCI)

6. Optimal decision-making model of spatial sampling for survey of China’s land with
remotely sensed data
Li Lianfa, Wang Jinfeng & Liu Jiyuan

Abstract: In the remote sensing survey of the country land, cost and accuracy are a pair of conflicts,
for which spatial sampling is a preferable solution with the aim of an optimal balance between
economic input and accuracy of results, or in other words, acquirement of higher accuracy at less
cost. Counter to drawbacks of previous application models, e.g. lack of comprehensive and
quantitativecomparison, the optimal decision-making model of spatial sampling is proposed. This
model first acquires the possible accuracy-cost diagrams of multiple schemes through initial spatial
exploration, then regresses them and standardizes them into a unified reference frame, and finally
produces the relatively optimal sampling scheme by using the discrete decision-making function
(built by this paper) and comparing them in combination with the diagrams. According to the test
result in the survey of the arable land using remotely sensed data, the Sandwich model, while applied
in the survey of the thin-feature and cultivated land areas with aerial photos, can better realize the
goal of the best balance between investment and accuracy. With this case and other cases, it is
shown that the optimal decision-making model of spatial sampling is a good choice in the survey of
the farm areas using remote sensing, with its distinguished benefit of higher precision at less cost or
vice versa. In order to extensively apply the model in the surveys of natural resources, including
arable farm areas, this paper proposes the prototype of development using the component technology,
that could considerably improve the analysis efficiency by insetting program components within the
software environment of GIS and RS.

Keywords: survey of countrywide land with RS data-spatial sampling - optimal
decision-making - model of spatial sampling

Science in China — Series D,2005, 48(6): 752 ~764 (SCI)

7. A Markov chain-based probability vector approach for modeling spatial uncertainties of
soil classes.
Li W, C Zhang, J E Burt, A X Zhu
Abstract: Due to our imperfect knowledge of soil distributions acquired from field surveys, spatial
uncertainties inevitably arise in mapping soils at unobserved locations. Providing spatial uncertainty
information along with survey maps is crucial for risk assessment and decision-making. This paper

introduces a novel probability vector approach for spatial uncertainty modeling of soil classes based
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on an existing two-dimensional Markov chain model for conditional simulation. The objective is to
find an accurate and efficient way to represent spatial uncertainties that arise in mapping soil classes.
Joint conditional probability distribution (JCPD) represented by a set of occurrence probability
vectors (PVs) of soil classes is directly calculated from conditional Markov transition probabilities,
rather than the conventional approximate estimation from a limited number of simulated realizations.
By visualizing the calculated PVs, information reflecting spatial uncertainty of soil distribution can
be quickly assessed. We hypothesize that these directly calculated PVs are equivalent to the PVs
estimated from an infinite number of realizations and thus realizations visualized from the calculated
PVs represent the spatial variation of soil distribution. This hypothesis is supported by simulation
results showing that: (i) with increasing the number of realizations generated by the Markov chain
model from 10 to 100 and to 1000, PVs estimated from these realizations gradually approach the
calculated PVs; (ii) similar to simulated realizations, realizations visualized from calculated PVs also
can reflect the spatial patterns of soil classes and approximately reproduce the complex indicator
variograms of soil classes ofthe original soil map.

Keywords: CCDF; conditional cumulative distribution function * CMC, coupled Markov chain ¢
JCPD, joint conditional probability distribution ¢ PV, occurrence probability vector * PV-realizations,
visualized realizations from the calculated PVs ¢ TMC, triplex Markov chain ¢« TPM, transition
probability matrix ¢ TP-realizations, simulated realizations using the TMC model through
conditional transition probabilities

Soil Science Society of American Journal, 2005, 69(6): 1931 ~1942 (SCI)

8. China’s changing landscape during the 1990s: Large-scale land transformations estimated
with satellite data
LiuJY, H. Q. Tian
Abstract: Land-cover changes in China are being powered by demand for food for its growing
population and by the nation’s transition from a largely rural society to one in which more than half
of its people are expected to live in cities within two decades. Here we use an analysis of remotely
sensed data gathered between 1990 and 2000, to map the magnitude and pattern of changes such as
the conversion of grasslands and forests to croplands and the loss of croplands to urban expansion.
With high-resolution (30 m) imagery from Landsat TM for the entire country, we show that between
1990 and 2000 the cropland area increased by 2.99 million hectares and urban ares increased by 0.82
million hectares. In northern China, large areas of woodlands, grasslands and wetlands were
converted to croplands, while in southern China large areas of croplands were converted to urban
areas. The land-cover products presented here give the Chinese government and international

community, for the first time, an unambiguous understanding of the degree to which the nation’s
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landscape is being altered. Documentation of these changes in a reliable and spatially explicit way
forms the foundation for management of China’s environment over the coming decades.

Geophysical Research Letters,2005, 32(2) (SCI)

9. Considerable Effects of Diversity Indices and Spatial Scales on Conclusions Relating to
Ecological Diversity
Tian XiangYue, Ji Yuan Liu, Si Qing Chen, Zheng Qing Li, Sheng Nan Ma,
Yong Zhong Tian, Feng Ge

Abstract: The relationships between biodiversity and ecosystem functions such as stability and
productivity has long been debated and has no final conclusion until now. But it is ignored that the
debate should be firstly based on the same diversity index, which should be theoretically complete,
and on same observation scale. For the issue on the scale of ecotope observation, ecosystems should
be distinguished according to intensity of human disturbance. For the issue on the scale of species
observation, either number diversity or biomass diversity should be identified. This paper takes
grassland ecosystems located within the Bayin Xile grassland of Xilin Gol League of Inner
Mongolia Autonomous Region as an example and analyzes effects of different diversity indices and
of various spatial scales on the relationships between biodiversity and ecosystem functions. The
calculation results show that different diversity indices lead to different conclusions. The analysis to
land cover data based on Landsat TM images by up-scaling process demonstrates that spatial scale
of data has a great effect on the conclusion of the relationships between biodiversity and ecosystem
functions.

Keywords: Biodiversity; Ecosystem function; Relationship; Diversity index; Spatial scales

Ecological Modelling,2005,188: 418 ~431(SCl)

10. Root biomass along subtropical to alpine gradients: global implication from Tibetan
transect studies
Luo, T., S. Brown, Y. Pan, P. Shi, H. Ouyang, Z. Yu, H. Zhu
Abstract: Much uncertainty in estimating root biomass density (RBD, root mass per unit area) of all
roots regionally exists because of methodological difficulties and little knowledge about the effects
of biotic and abiotic factors on the magnitude and distribution pattern of RBD. In this study, we
collected field data of RBD from 22 sites along the Tibetan Alpine Vegetation Transects executed
with the same sampling method that covered a relatively undisturbed vegetation gradient from
subtropical forests to alpine vegetation. Our field data indicated that RBD significantly decreased
with increasing altitudes (r*=0.60, P <0.001) but had low or non-robust correlations with

aboveground biomass density (r*=0.10-0.34), suggesting that RBD can be predicted without
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reference to shoot biomass. The transect data further revealed that temperature and/or precipitation
were likely the major limiting factors for geographical distribution patterns of RBD. The
relationships could be expressed as logistic function with a maximum RBD of 200 Mg/ha
(r* =0.59-0.65, P <0.001). A simple empirical model was developed from the logistic regressions
and then globally tested against data for 295 field plots of undisturbed to semi-disturbed vegetation
ranging from the boreal zone to the tropics. In general, the model explained 80% of the RBD
variation for 30 field plots along the North-South Transect of Eastern China (r* = 0.80, P < 0.0001)
and less than half of the variation in the global dataset (r* = 0.45, P < 0.0001). The model predictions
were strong for temperate evergreen forests, temperate/alpine shrubs and grasslands, boreal tundra,
and Mediterranean deserts. Such a global scaling exercise revealed the global distribution pattern of
RBD broadly over a range of major biomes, suggesting the possibility to develop a new method for
large-scale estimation of root biomass.

Keywords: Tibetan Plateau; Vegetation; Transect; Root biomass; Climate; Model

Forest Ecology and Management, 2005, 206: 349 ~363 (SCI)

11. Effects of detail soil spatial information on watershed modeling across different model
scales
Quinn, T., A.X.Zhu, J.E. Burt
Abstract: Hydro-ecological modelers often use spatial variation of soil information derived from
conventional soil surveys in simulation of hydro-ecological processes over watersheds at mesoscale
(10-100 km?). Conventional soil surveys are not designed to provide the same level of spatial detail
as terrain and vegetation inputs derived from digital terrain analysis and remote sensing techniques.
Soil property layers derived from conventional soil surveys are often incompatible with detailed
terrain and remotely sensed data due to their difference in scales. The objective of this research is to
examine the effect of scale incompatibility between soil information and the detailed digital terrain
data and remotely sensed information by comparing simulations of watershed processes based on the
conventional soil map and those simulations based on detailed soil information across different
simulation scales. The detailed soil spatial information was derived using a GIS (geographical
information system), expert knowledge, and fuzzy logic based predictive mapping approach (Soil
Land Inference Model, SoLIM). The Regional Hydro-Ecological Simulation System (RHESSys) is
used to simulate two watershed processes: net photosynthesis and stream flow. The difference
between simulation based on the conventional soil map and that based on the detailed predictive soil
map at a given simulation scale is perceived to be the effect of scale incompatibility between
conventional soil data and the rest of the (more detailed) data layers at that scale. Two modeling

approaches were taken in this study: the lumped parameter approach and the distributed parameter
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approach. The results over two small watersheds indicate that the effect does not necessarily always
increase or decrease as the simulation scale becomes finer or coarser. For a given watershed there
seems to be a fixed scale at which the effect is consistently low for the simulated processes with both
the lumped parameter approach and the distributed parameter approach.

Keywords: Geographic information systems; Remote sensing; Scale; Soils; Hydrology;
Environmental modeling; Model bias; SoLIM

International Journal of Applied Earth Observation and Geoinformation,2005, 7:324 ~338(SCI)

12. On the applicability of Kirchhoff’s law and the principle of heat balance in thermal
infrared remote sensing - a non-isothermal system
R.H. Zhang*, Zhao-LiangLi, X.M. Sun, Z. Zhu and W. Wang

Abstract: This paper proposes a basic equation of thermal radiation interaction between surface
objects on the basis of the principle of heat balance in the interface. The solution of this equation
takes account of the contribution of sensible heat flux and latent heat flux more completely,
compared with traditional solution for surface cooling and heating processes. By the aid of the
experimental data conducted in the Xiaotangshan experimental site, Beijing, both the
non-applicability of Kirchoff’s law and the measurability of surface emissivity in a non-isothermal
system have been highlighted. Two methods called ventilation and time-delay compensations have
been proposed to reduce the error induced by change of surface temperatures of non-isothermal
objects during the measurement of emissivity. Based on the solution of the basic equation, this paper
has analyzed and pointed out the misunderstanding in comprehension and application of Kirchoftf’s
law published in literature.

Keywords : applicability of Kirchoff’s law — heat balance - non-isothermal system

Science in China Series D Earth Sciences,2005, 48: 53 ~64. (SCI)

13. Analysis of spatio-temporal dynamic pattern and driving forces of urban land in China in
1990s using TM images and GIS
Tian, G. J.,J. Y. Liu
Abstract: China has witnessed fast urban growth in the recent decade. This study analyzes
spatio-temporal characteristics of urban expansion in China using satellite images and
regionalization methods. Landsat TM images at three time periods, 1990/1991, 1995/1996, and
1999/2000, are interpreted to get 1:100000 vector land use datasets. The study calculates the urban
land percentage and urban land expansion index of every 1 km?® cell throughout China. The study
divides China into 27 urban regions to conceive dynamic patterns of urban land changes. Urban

development was achieving momentum in the western region, expanding more noticeably than in the
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previous five years, and seeing an increased growth percentage. Land use dynamic changes reflect
the strong impacts of economic growth environments and macro-urban development policies. The
paper helps to distinguish the influences of newly market-oriented forces from traditional
administrative controls on China’s urban expansion.

Keywords: Spatio-temporal dynamic pattern; driving forces; urban land; China

Cities, 2005, 22(6): 400 ~410. (SCI)

14. Mapping paddy rice agriculture in southern China using multi-temporal MODIS images
Xiao, X. M., S. Boles

Abstract: Information on the area and spatial distribution of paddy rice fields is needed for trace gas
emission estimates, management of water resources, and food security. Paddy rice fields are
characterized by an initial period of flooding and transplanting, during which period open canopy (a
mixture of surface water and rice crops) exists. The Moderate Resolution Imaging Spectroradiometer
(MODIS) sensor onboard the NASA EOS Terra satellite has visible, near infrared and shortwave
infrared bands; and therefore, a number of vegetation indices can be calculated, including
Normalized Difference Vegetation Index (NDVI), Enhanced Vegetation Index (EVI) and Land
Surface Water Index (LSWI) that is sensitive to leaf water and soil moisture. In this study, we
developed a paddy rice mapping algorithm that uses time series of three vegetation indices (LSWI,
EVI, and NDVI) derived from MODIS images to identify that initial period of flooding and
transplanting in paddy rice fields, based on the sensitivity of LSWI to the increased surface moisture
during the period of flooding and rice transplanting. We ran the algorithm to map paddy rice fields in
13 provinces of southern China, using the 8-day composite MODIS Surface Reflectance products
(500-m spatial resolution) in 2002. The resultant MODIS-derived paddy rice map was evaluated,
using the National Land Cover Dataset (1:100,000 scale) derived from analysis of Landsat ETM+
images in 1999/2000. There were reasonable agreements in area estimates of paddy rice fields
between the MODIS-derived map and the Landsat-based dataset at the provincial and county levels.
The results of this study indicated that the MODIS-based paddy rice mapping algorithm could
potentially be applied at large spatial scales to monitor paddy rice agriculture on a timely and
frequent basis.

Keywords: Paddy rice fields; MODIS images; Land surface water index; Enhanced vegetation index

Remote Sensing of Environment,2005, 95(4): 480 ~492. (SCI)
15. Modeling population density using land cover data

Yong Zhong Tian, Tian Xiang Yue, Li Fen Zhu, Nicholas Clinton

Abstract: This study investigates the correlation between land cover data and other factors that
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affect population distribution. The results show that land cover data contain sufficient information to
infer population distribution and can be used independently to model the spatial pattern of
population density in China. China’s population distribution model (CPDM) was developed based on
land cover data to calculate population density in China at 1 km resolution. For cells in rural areas,
population probability coefficients were calculated based on weighted linear models, the weights of
land cover types being derived from multivariate regression models and on a qualitative order of
land types in 12 agro-ecological zones. For cells in urban areas, a power exponential decay model
based on city size and the distance from urban center was employed to calculate population
probability coefficients. The models were validated in sampled cells using ancillary population data.
The validation shows the mean relative error of estimated population to be 3.13 and 5.26% in rural
and urban areas, respectively. Compared to existing models, the accuracy of CPDM is much higher
at cell, county and province scales.
Keywords: Population density; Land cover; Distance decay model; Grid

Ecological Modelling,2005,189: 72 ~88(SCl)

16. SMPD Scenarios of Spatial Distribution of Human Population in China

Tian Xiang Yue, Ying An Wang, Ji Yuan Liu, Shu Peng Chen, Yong Zhong Tian, Bian Ping Su
Abstract: Three scenarios of spatial distribution of human population in China are developed in the
years 2010 and 2020, respectively by means of the method of surface modeling of population
distribution (SMPD). Each one of the SMPD scenarios is defined as a plausible alternative future
under particular assumptions of elevation, water system, net primary productivity (NPP),
urbanization, transport infrastructure development, and population growth. The SMPD scenarios
show that if population could freely migrate within the whole China, the balanced ratios of
population in the western region, the middle region and the eastern region to total population in the
whole China would be 16%, 33% and 52%, respectively.
Keywords: Spatial distribution; surface modeling; scenarios; GIS.

Population and Environment,2005,26 (3): 207 ~228(SSCI)

17. Changes of Major Terrestrial Ecosystems in China Since 1960

Tian Xiang Yue, Ze Meng Fan, Ji Yuan Liu
Abstract: Daily temperature and precipitation data since 1960 are selected from 735 weather
stations that are scattered over China. After comparatively analyzing relative interpolation methods,
gradient-plus-inverse distance squared (GIDS) is selected to create temperature surfaces and Kriging
interpolation method is selected to create precipitation surfaces. Digital elevation model of China is

combined into Holdridge Life Zone (HLZ) model on the basis of simulating relationships between

41



2005 £F B 5 AR B AR 40 5K 0 SR AR A

temperature and elevation in different regions of China. HLZ model is operated on the created
temperature and precipitation surfaces in ARC/INFO environment. Spatial pattern of major
terrestrial ecosystems in China and its change in the four decades of 1960s, 1970s, 1980s and 1990s
are analyzed in terms of results from operating HLZ model. The results show that HLZ spatial
pattern in China has had a great change since 1960. For instance, nival area and subtropical thorn
woodland had a rapid decrease on an average and they might disappear in 159 years and 96 years
respectively if their areas would decrease at present rate. Alpine dry tundra and cool temperate scrub
continuously increased in the four decades and the decadal increase rates are respectively 13.1% and
3.4%. HLZ patch connectivity has a continuous increase trend and HLZ diversity has a continuous
decrease trend on the average. Warm temperate thorn steppe, subtropical wet forest and cool
temperate wet forest shifted 1781.45 km, 1208.14 km and 977.43 km in the four decades
respectively. These HLZ types are more sensitive to climate change than other ones. These changes
reflect the great effects of climate change on terrestrial ecosystems in China.

Keywords: Holdridge Life Zone; digital elevation model; interpolation method; spatial pattern;
mean-center shift; geographical information system

Global and Planetary Change, 2005,48: 287 ~302(SClI)

18. Oceanographic Ontology Based Spatial Knowledge Query

Wang Jinggui, Su Fenzhen, Zhou Chenghu
Abstract: The construction of oceanographic ontologies is fundamental to Digital Ocean. Therefore,
based on the introduction of new concept of oceanographic ontology, an oceanographic ontology
based spatial knowledge query (OOBSKQ) method was proposed and developed in this paper.
Because the method uses natural language to describe query conditions and the query result is highly
integrated knowledge, it can provide users direct answers while hiding the complicated computation
and reasoning processes, and achieves intelligent, automatic oceanographic spatial information query
on the level of knowledge and semantics. A case study of resource and environmental application in
bay in the end of this paper has shown the implementation process of the method and its feasibility
and usefulness.
Key words: Spatial information query; Oceanographic Ontology; MGIS

Acta Oceanologica Sinica,24(4): 66 ~71(SCI)

19. Optimal Decision-Making Model of Spatial Sampling For Survey of China's Land With
Remotely Sensed Data
Li LF, Wang JF, LiuJY

Abstract: In the remote sensing survey of the country land, cost and accuracy are a pair of conflicts,
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for which spatial sampling is a preferable solution with the aim of an optimal balance between
economic input and accuracy of results, or in other words, acquirement of higher accuracy at less
cost. Counter to drawbacks of previous application models, e.g. lack of comprehensive and
quantitative-comparison, the optimal decision-making model of spatial sampling is proposed. This
model first acquires the possible accuracy-cost diagrams of multiple schemes through initial spatial
exploration, then regresses them and standardizes them into a unified reference frame, and finally
produces the relatively optimal sampling scheme by using the discrete decision-making function
(built by this paper) and comparing them in combination with the diagrams. According to the test
result in the survey of the arable land using remotely sensed data, the Sandwich model, while applied
in the survey of the thin-feature and cultivated land areas with aerial photos, can better realize the
goal of the best balance between investment and accuracy. With this case and other cases, it is shown
that the optimal decision-making model of spatial sampling is a good choice in the survey of the
farm areas using remote sensing, with its distinguished benefit of higher precision at less cost or vice
versa. In order to extensively apply the model in the surveys of natural resources, including arable
farm areas, this paper proposes the prototype of development using the component technology, that
could considerably improve the analysis efficiency by insetting program components within the

software environment of GIS and RS.

Science In China Series D-Earth Sciences,2005,48 (6): 752 ~764

20. Impacts of LUCC processes on potential land productivity in China in the 1990s
LIUlJiyuan, XUXinliang, ZHUANGDafang, GAOZhqiang

Abstract: Using meteorological data and RS dynamic land-use observation data set, the potential
land productivity that is limited by solar radiation and temperature is estimated and the impacts of
recent LUCC processes on it are analyzed in this paper. The results show that the influence of LUCC
processes on potential land productivity change has extensive and unbalanced characteristics. It
generally reduces the productivity in South China and increases it in North China, and the overall
effect is increasing the total productivity by 26.22 million tons. The farmland reclamation and
original farmlands losses are the primary causes that led potential land productivity to change. The
reclamation mostly distributed in arable-pasture and arable-forest transitional zones and oasises in
northwestern China has made total productivity increase by 83.35 million tons, accounting for 3.50%
of the overall output. The losses of original farmlands driven by built-up areas invading and
occupying arable land are mostly distributed in the regions which have rapid economic development,
e.g. Huang-Huai-Hai plain, Yangtze River delta, Zhujiang delta, central part of Gansu, southeast
coastal region, southeast of Sichuan Basin and Urumqi-Shihezi. It has led the total productivity to

decrease 57.13 million tons, which is 2.40% of the overall output.
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Keywords: land-use change; potential land productivity; photosynthetic productivity; photosynthetic
thermal pro-ductivity; total photosynthetic thermal productivity
Science in China Series D-Earth Sciences,2005, 48(8): 1259 ~1269

21. Spatial Heterogeneity of the Driving Forces of Cropland Change in China

LIU Xhuhua, WANG Jinfeng, LIU Mingliang, MENG Bin
Abstract: By using digital statellite remote sensing data acquired in 1987~1989%and 1999~2000
and GIS combined with the natural and socio-economic data, this paper drew an integrated zonation
of the cropland change and its driving forces in China. The results indicated that the cropland change
in the study period was constrained by geographical factors and driven by climate change as well as
socio-economic system. Moreover, the regional differences of the drivers for cropland change were
significant. In the Midwest of China, natural condition changes and geographical background were
the main constraints and drivers, while in Eastern China, social and economic changes and economic
pollcies were the main driving forces. The cropland loss was nationwide. The dominant factors to
cause this decrease included buildup of developing area to attract foreign capital and technologies,
changes of industry structure due to urban influence, the change of employment nations thanks to
living standard improvement, rapid urbanization due to the expansion of cities and towns, the
diminished faming net income partly because of the global waming effects, and the rapid economic
growth stimulated by the convenient transportation system. These factors interact and interdepend
with each other to cause the cropland loss in China recently. The reasons for the increase of cropland
were primarily the cultivation and deforestation by the famers who want to increase income. This
study on the mechanism of LUCC refied on the cropland change integrated classification
considering the natural or human factors both inside and outside the region, which provides a new
approach to study the integrated regionalization and LUCC mechanism.
Key words: land use change; driving force; integrated classification; spatial statistics; cropland;
China

Science In China Series D-Earth Sciences,2005,48 (12): 2221 ~2240

22. Air temperature retrieval from remote sensing data based on thermodynamics

Y.-J. Suni, J.-F. Wangi1, R.-H. Zhangi, R. R. Gillies2, Y. Xue3;4, and Y.-C. Bos
Abstract: A new approach to retrieving air temperature from land surface temperature is presented.
The new method is based on thermodynamics. Two important parameters, namely crop water stress
index and aerodynamic resistance, were used to build a quantitative relationship between the land
surface temperature and the ambient air temperature. The method was applied using MODIS satellite

data for a locationsituated in the North China Plain. Comparing the measurement values at
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meteorological stations with air temperature, derived by the method for certain pixels, indicates that
derived values can be obtained within an accuracy of 3 _C for more than 80% of data processed.
Sensitivity studies also suggest that inaccuracies associated with measurement error in the model
variables are also within the 3 _C range.

Theoretical and Applied Climatology,2005, 80, 37 ~48

23. Typhoon insurance pricing with spatial decision support tools
Li LF, Wang JF, Wang CY

Abstract: 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
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,2005,19 (3): 363 ~382

24. The response of leaf area index to climate change during 1981~2000 in China, Remote
Sensing and Modeling of Ecosystems for Sustainability 11
Zhigiang Gao , Wei Gao, James Slusser

Abstract: The impact of climate change on Leaf Area Index (LAI) and its spatial pattern was
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studied by using climate data and LAI data retrieved from AVHRR (Advanced Very High
Resolution Radiometer) during the study period (1981-2002). In recent 20 years, most areas of China
became warmer and had more precipitation which resulted in higher LAI values and increased Gross
Primary Production (GPP). There were higher LAI values in 1990s than 1980s in most areas of
China, approximately 75% of the whole China land. In turn, the ecological environment of China
had been improved and the region suitable for vegetation growth expanded westward, which leads
the increase of the Net Primary Productivity (NPP).

Key words: Climate change, LAI, response

Proc. of SPIE Vol. 5884 (SPIE, Bellingham, WA, 2005),0S-1~ 0S-4.

25. Forest phenological patterns of Northeast China inferred from MODIS data.
Yu, X. F., D. F. Zhuang

Abstract: The role of remote sensing in phenological studies is increasingly regarded as a key to
understand large area seasonal phenomena. This paper describes the application of Moderate
Resolution Imaging Spectroradiometer (MODIS) time series data for forest phenological patterns.
The forest phenological phase of Northeast China (NE China) and its spatial characteristics were
inferred using 1-km 10-day MODIS normalized difference vegetation index (NDVI) datasets of
2002. The threshold-based method was used to estimate three key forest phenological variables,
which are the start of growing season (SOS), the end of growing season (EOS) and growing season
length (GSL). Then the spatial patterns of forest phenological variables of NE China were mapped
and analyzed. The derived phenological variables were validated by the field observed data from
published papers in the same study area. Results indicate that forest phenological phase from
MODIS data is comparable with the observed data. As the derived forest phenological pattern is
related to forest type distribution, it is helpful to discriminate between forest types.
Key words: forest phenology - spatial pattern - MODIS - Northeast China

Journal of Geographical Sciences,2005, 15(2): 239 ~246.(SCl)
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28. Distribution of Available Soil Water Capacity in China
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Abstract: The available soil water capacity (ASWC) is important for studying crop production,
agro-ecological zoning, irrigation planning, and land cover changes. Laboratory determined data of
ASWC are often not available for most of soil profiles and the nationwide ASWC largely remains lacking
in relevant soil data in China. This work was to estimate ASWC based on physical and chemical
properties and analyze the spatial distribution of ASWC in China. The pedo-transfer functions (PTFs),
derived from 220 survey data of ASWC, and the empirical data of ASWC based on soil texture were
applied to quantify the ASWC. GIS technology was used to develop a spatial file of ASWC in China and
the spatial distribution of ASWC was also analyzed. The results showed the value of ASWC rang from 15
x10-2cm3.cm-3 to 22 x10-2cm3.cm-3 for most soil types, and few soil types are lower than 15
x10-2cm3.cm-3 or higher than 22 x10-2cm3.cm-3. The ASWC is different according to the complex soil
types and their distribution. It is higher in east than those in west, and the values reduce from south to

north except northeast part of China. The “high” values of ASWC are located in southeast, and in
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northeast mountainous regions and northeast plain. The relative “high” values of ASWC are located in
Sichuan basin, Huanghuaihai plain and the east Inner Mongolia. The relative “low” values are distributed
in west and in the Loess Plateau of China, The “very low” value regions are the northern Tibetan Plateau
and the desertification areas in north China. In some regions, the ASWC changes according to complex
topography and the different soils. Though there remains precision limitation, the spatial data of ASWC
derived from this study are improved on current data files of soil water retention properties for Chinese
soils. This study presents basic data and analysis methods for estimation and evaluation of ASWC in
China.
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1. Development of Knowledge for Predictive Mapping Using a Fuzzy c-means

Classification.

Li,B. English, E. and Zhu A-X Liu, Y., Chen, G..and Ying, M. (eds)

Abstract: Knowledge of relationships between a given geographic phenomenon and its observable
environmental factors is needed for mapping geographic phenomena/features which cannot be
directly observed, for example, soils, habitat potential. The knowledge is often developed through
extensive fieldwork which is not only very labor intensive and slow, but also very costly. Methods
are needed to assist local domain experts to acquire this knowledge efficiently. This paper presents
an approach based on fuzzy c-means classification to assist the development of local domain experts'
knowledge of the relationships. The method is based on the assumption that the observable
environmental factors have dominant impact on the distribution of the given geographic
phenomenon and that unique environmental configurations reflect the unique properties of the
geographic phenomenon. Under this assumption, clusters in the environmental space (parameter
space) are directly related to different types of the given phenomenon. We employed a fuzzy
c-means classification to identify the natural clusters in the environmental space and use the
centroids of these fuzzy clusters as a guide to allocate field investigation efforts for developing
knowledge on relationships between environmental factors and the phenomenon to be mapped. A
soil mapping case study shows that the approach is effective in helping local soil scientists to
develop their understanding (knowledge) of soil-environmental relationships in areas the local soil
experts are not familiar with the relationships. The soil map derived using the knowledge achieved
over 76% accuracy overall, compared to about 60% accuracy through the extensive fieldwork.
In Fuzzy logic, soft computing and computational intelligence

Tsinghua University and Springer Press

2. Modeling population density using land cover data.
Tian Yongzhong, Yue, Tianxiang, Zhu Lifen, Clinton, Nichola

Abstract: This study investigates the correlation between land cover data and other factors that affect
population distribution. The results show that land cover data contain sufficient information to infer
population distribution and can be used independently to model the spatial pattern of population density in
China. China's population distribution model (CPDM) was developed based on land cover data to
calculate population density in China at 1 km resolution. For cells in rural areas, population probability
coefficients were calculated based on weighted linear models, the weights of land cover types being
derived from multivariate regression models and on a qualitative order of land types in 12 agro-ecological

zones. For cells in urban areas, a power exponential decay model based on city size and the distance from
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urban center was employed to calculate population probability coefficients. The models were validated in
sampled cells using ancillary population data. The validation shows the mean relative error of estimated
population to be 3.13 and 5.26% in rural and urban areas, respectively. Compared to existing models, the
accuracy of CPDM is much higher at cell, county and province scales.

Keywords: Population density;Land cover; Distance decay model; Grid

Ecological Modelling 2005

3. Visualization issues in the development of electronic atlas in China.
Wang Yingjie, Su Ying, etal

Abstract: In this paper, we discuss the development of electronic atlas in China, with focus on the
issues of visualization. We particularly categorise this development into four periods, and then
analyse the characters in each period and discuss the visualization issues. The four periods are
highlighted: 1)Infant period (<1990) characterized as computer assisted mapping with products of
screen maps; 2) Starting period (1991-1995) characterized as object-oriented mapping with products
of interactive maps/atlases; 3) Advancing period (1996-2000) characterized as integrated mapping
with products of multimedia cartographic maps; 4) New era (>2001) characterized as web mapping
and adaptive map design with products of Internet maps and atlas as well as adaptive maps. It is
obvious that the development follows the logical way from static to dynamic, and even real time
visualization, from single user to multiple users, from presentation to exploration for effective
communication and knowledge construction. Current research and development projects are focused
on customisation of at/as information systems for real-time tasks, Internet operability, small displays
and mobile environments. The major challenges involved in each of such customisation processes
are identified and commented in relation to the further development of visualization.

Journal of Geographical Science, 2005
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1. Depicting fuzzy soil class uncertainty using perception-based color models.
Burt J. E., 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.
Keywords: uncertainty; classification; visualization

Proceedings of the 11th World Congress of International Fuzzy Systems Association (IFSA2005)(El):Fuzzy Logic,

Soft Computing and Computational Intelligence,2005
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2. Spatial Data Mining for Predictive Soil Modeling.

Burt, J. E., A.X.Zhu, F. Qi, C. Qin, T. Pei, B. Li
Abstract: The principle of using induction rules based on spatial environmental data to model a soil
map has previously been demonstrated. Whilst the general pattern of classes of large spatial extent
and those with close association with geology were delineated, small classes and the detailed spatial
pattern of the map were less well rendered. Here we examine several strategies to improve the
quality of the soil map models generated by rule induction. Terrain attributes that are better-suited to
landscape description at a resolution of 250 m are introduced as predictors of soil type. A map
sampling strategy is developed. Classification error is reduced by using boosting rather than
cross-validation to improve the model. Further, the benefit of incorporating the local spatial context
for each environmental variable into the rule induction is examined. The best model was achieved by
sampling in proportion to the spatial extent of the mapped classes, boosting the decision trees, and
using spatial contextual information extracted from the environmental variables.
Keywords: Cartography; Computer Science (General); Earth Sciences; Geographic Information
Systems; Location Based Services; Navigation; Systems & Computer Architecture of Databases;
Topography; Transport Geography

2005 annual meeting of the Association of American Geographers

3. Modelling the spatial distribution of actual terrestrial evapotranspiration using a
hydrological and meteorological approach.
C.-S. Zhan*, J. Xia, Zhao-LiangLi, C.-W. Niu

Abstract: Terrestrial evapotranspiration (TET) plays an important role in determining water balance
and heat balance in a water cycle between land surface and atmosphere. In this paper a dynamic
approach based on the integration of meteorological and hydrological methods was proposed for
simulating actual TET distribution across large spatial and temporal extents by reflecting the impacts of
climate, complex land cover features, and the movement characteristics of soil moisture upon actual
TET. The proposed approach was then used to simulate the actual TET in China. The distribution
characteristics of actual TET demonstrate that the TET in eastern China is larger than that in western
China, and the actual TET in the region with low latitude is larger than that with high latitude in the
context of China. From 1991 to 1995 and 2000, actual monthly and annual TET in most regions show
an increasing trend within the 10-year horizon, especially in arid and semiarid regions.

IAHS Publ,2005
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4. Land surface temperature and emissivity retrieval from combined mid-infrared and
thermal infrared data of MSG-SEVIRI
G.M. Jiang and Zhao-Liang Li

Abstract: 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 [Géttsche, 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 Schéadlich et al. [Schidlich, 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 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.

Keywords: MSG-SEVIRI; Land surface emissivity; Atmospheric correction; Diurnal Temperature
Cycle (DTC); TISI concept

9th International Symposium on Physical Measurements and Signature in Remote Sensing (ISPMSRS2005)
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5. Construction of surface boundary conditions for regional climate modeling in China by
using the remote sensing data.
Gao, W.,Z. Gao,H.I. Choi

Abstract: The continuing rise in atmospheric CO2 is considered as a main cause of the future
changes in global climatel,2,3. Predicted climate changes include an increase in mean annual air
temperature and alterations in precipitation pattern and cloud cover. Elevated atmospheric CO2 and
climate changes are expected to influence the ecosystems4. The regional climate models (RCMs)
will likely remain primary tools for climate prediction in the foreseeable future. The importance of
RCMs is increasing in addressing scientific problems associated with climate variability, changes,
and impacts at regional scales5. The RCMs have been also used in climate impact studies on
ecosystems, especially in agricultural crops by generating climate scenarios for input to crop models.
With a large volume of satellite remote sensing data of the earth terrestrial surface becoming
available, precisely monitoring the dynamics of the land surface state variables for agricultural and
land use management becomes possible6. With the effort to study the climate crop interactions we
plan to use a CWRF model7,8,9, (a climate extension of the Weather Research and Forecasting
model-WRF) developed by the Illinois State Water Survey to form the climate scenarios. The WRF
modell10 is based upon the most advanced supercomputing technologies and promises greater
efficiency in computation and flexibility in new module incorporation. This extension inclusively
incorporates all WRF functionalities for numerical weather predictions while enhancing the
capability for climate applications. To represent the surface-atmosphere interactions the CWRF
requires specification of surface boundary conditions (SBCs) over both land and oceans. A
comprehensive set of SBCs based on best observational data is desired for CWRF general
applications for all effective, dynamically coupled or uncoupled, combinations of the surface
modules, as well as for any specific region of the world11,12. This report followed the approach of
Liang et al. 12 presents a preliminary work to construct vegetative SBCs for the CWRF modeling
effort in China domain by using remote sensing data from TM, AVHRR, MODIS which are freely
available. The full list of the CWRF SBCs was defined by Liang12.

Proceedings of SPIE 2005

6. The response of leaf area index to climate changeduring 1981-2000 in China.

Gao, Z.,W. Gao,J. Slusser
Abstract: The impact of climate change on Leaf Area Index (LAI) and its spatial pattern was
studied by using climate data and LAI data retrieved from AVHRR (Advanced Very High
Resolution Radiometer) during the study period (1981-2002). In recent 20 years, most areas of

China became warmer and had more precipitation which resulted in higher LAI values and
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increased Gross Primary Production (GPP). There were higher LAI values in 1990s than 1980s in
most areas of China, approximately 75% of the whole China land. In turn, the ecological
environment of China had been improved and the region suitable for vegetation growth expanded
westward, which leads the increase of the Net Primary Productivity (NPP).

Proceedings of SPIE 2005.

7. Assessment of gully erosion in a semi-arid catchment of the Loess Plateau, China using
photogrammetric techniques.
Hu W, J. Liu, Q. Cai.
Abstract: The semi-arid catchment of the Loess Plateau of China is severely affected by soil erosion
as it is revealed by the commonly occurring deep and wide gullies. Recent studies in the loess
hill-gully terrain area show Gully erosion have a very significant contribution to total soil loss.
Traditionally, gully erosion had been measured using a combination of field survey techniques and
analogue, the advances in computing powering digital photogrammatric solution are now offering an
affordable and cost effective way of estimating the gully erosion. This paper uses the digital
elevation models (DEMs), which constructed from multi-date (1959,1981 and 1999) aerial
photographs (1:55000, 1:20000 and 1:35000) as a tool to computing the sediment yield by gully
erosion in a small catchment 0f9.06 km? located in the Loess Plateau of China. The High-resolution
DEMs (2 m grid) were derived from stereo image pairs separately and analyzed by means of
geographical information system techniques. Gully breaklines and borderlines were positioned to
measure the gully dynamics and soil loss was estimated from computed gully volumes using soil
bulk density, and DEM-measured gully degradation rate was discussed as well. DEM-measurement
techniques integrates the soil loss due to overland flow and mass movements and gully deepening,
and put forward an improvement to locate the areas within the gullies with higher erosion possibility.

Proceedings of SPIE 2005

8. Study on water consumption by vegetation evapotranspiration in the Mid-Yellow River
region based on remote sensing data.
Jiang, D., L. Li, X. Hou
Abstract: The Mid-Yellow River region has been facing serious problems such as the most
extensive soil erosion and water loss in the world, water shortage, flood disasters, ecological and
environmental degradation. Evapotranspiration is a key component in the energy and water
balance and plays an important role in the water cycle ofthe Mid-Yellow River region. Study on
evapotranspiration and water consumption of vegetation (including forests and grasslands) over

the Mid-Yellow Riverregion will give basic knowledge of water supply and demand as well as
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water-consuming characteristics of vegetation. This study will also contribute to rationally develop
and use limited water resources in the Mid-Yellow River region, and therefore, it has theoretical
and practical significance. In this paper, based on Remote Sensing and GIS techniques,
evapotranspiration and water consumption by vegetation were estimated in the Mid-Yellow River
region. First, after the geometric correction, radiometric calibration and false color composition,
Landsat TM Remote Sensing image in 2000 were interpreted carefully and the vegetation
distribution data in the Mid-Yellow River region were gained. Then, by the ArcGIS 8.3 Software,
the total area of various vegetation types was figured out and the 1km-Grid dataset was established
by which the proportions and ratios of every type of vegetation on the scale of one square
kilometer have been expressed. Finally, based on the meteorological data and the
Penman-Monteith Method, evapotranspiration and water consumption for various types of
vegetation were estimated. The results showed that in the Mid-Yellow River region, water
consumption by forests and grasslands were 31.41 billion m’® and 44.08 billion m’ respectively.

Proceedings of SPIE 2005.

9. Monitoring spatiotemporal changes of urban vegetation abundance by normalized
spectral mixture analysis (NSMA): the case study of Nanjing, China.
Li, S., D. Zhuang, Z. Gao
Abstract: Nowadays, urban vegetation abundance estimation using medium spatial resolution
satellite images presents great challenges due to the intensive heterogeneity of urban landscapes.
NSMA based on spectral mixture analysis (SMA) highlights the spectral shape information and
minimizes the effects of absolute pixel reflectance values. It can effectively solve the spectral
diversity problem of the same urban biophysical composition. In this study, Nanjing City, East China
was chosen as study area. A Landsat TM image acquired in 1988 and a Landsat ETM+ image
acquired in 2000 were used to extract vegetation fraction maps. Base on the idea of
vegetation-impervious surface-soil (V-I-S) model and the actual condition of the study area, three
endmembers (i.g. vegetation, impervious surface, and shade/water) were selected from the
normalized images of the two periods. Urban vegetation fraction maps were acquired through
applying a fully constrained SMA to the normalized images. Urban vegetation abundance was
expressed by vegetation fraction maps. The spatiotemporal dynamics of urban vegetation abundance
changes was analyzed systematically using vegetation fraction maps of the two periods. The relation
between urban vegetation abundance and urban land use was analyzed, too. The accuracy of the
vegetation fraction maps was validated using IKONOS images of the study area. Results indicate that
NSMA method is a more powerful tool for estimating urban vegetation abundance. Furthermore,

urban vegetation fraction maps may provide a reference for analyzing and monitoring urban
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environments and urban development

Proceedings of SPIE 2005

10. Spatial pattern of forest cover changes in the northeast China since 1980s.
Li, Y., Z. Gao, Y. Jing.

Abstract: Forestis the main body of the land ecosystem. As key part of boreal forest in Eurasia,
forest in the northeast China playsan important role in maintaining global carbon cycle and regional
ecology security. The northeast China is the highest forestcoverage ratio area in China, the forest
coverage ratio in total area doesn't change much since reform and opening of China,but the spatial
distribution of forest cover changes is in regional difference explicitly. Base on land use data of three
period(1986a, 1996a, 2000a) remote sensing image, the research applying statistical analysis models
and spatial analysis models,analyzed the forest cover change types, landscape characteristics and
spatial distribution pattern from the middle of 1980s t02000. The research result show that:(1) From
1980s, the main forest cover changes in northeast China was in interchange of forestland and
cropland, andinterchange of forestland and grassland. Among them, the forested land change plays
mainly part, and deforestarea is biggerthan reforest one.(2) From 1980s, despite the forestland area
decreases every year in northeast China, landscape pattern didn't change much,forestland is the main
part of landscape, the degree of forest landscape fragmentation dropped every year. It shows that
forestcover changes frequently take place at the edge of forest, which indicates that a neighborhood
relation plays an important rolein the forestland changes.(3) From 1980s, forest cover changes in
northeast China most happened in hilly land at about 400m height, and took onobvious zonality in
horizontal distribution: degree of forest cover change dropped off from south and north to middle,
thedegree of reforest dropped off from south to north, andthe degree of deforest dropped off from
north to south.

Proceedings of SPIE 2005.

11. Mapping with words: a new approach to automated digital soil survey.
Liu, J. A.X.Zhu

Abstract: Soil survey (soil mapping) is based on soil-landscape knowledge of soil scientists. Current
automated approaches to soil survey cannot take such knowledge as direct input, because the
knowledge is descriptive in nature. This paper presents a “mapping with words™ solution by using
fuzzy logic. Environmental variables used to describe landscape conditions are treated as linguistic
variables. Each descriptive term used to characterize an environmental variable is treated as a fuzzy
granule and is represented with a fuzzy membership function. Fuzzy membership functions are

defined through gathering samples of expert perception on the landscape. Using the granule - fuzzy
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membership functions pairs as a dictionary, an inference can decode input descriptive knowledge
accordingly and conduct soil inference. The proposed approach has been tested in a case study in
Dane County, Wisconsin, USA via a soil inference approach (soil-land inference model, SoLIM).
The mapping result shows that the mapping with word version of SoLIM has an 85% accuracy based
on collected field points, better than a comparable earlier version (about 78%). Traditional soil
survey maps usually have a mapping accuracy about 60%. The proposed methodology can be
adapted to other knowledge-based natural resource mapping with slight modifications.

Proceedings of the 11th World Congress of International Fuzzy Systems Association (IFSA2005) (El): Fuzzy Logic,

Soft Computing and Computational Intelligence

12. Undertanding vegetation response to climate variability from space with hyper-spectral,
multi-angular observations.
M. Menenti, M. Rast, H. Bach, F. Baret, B.v.d. Hurk, L. Jia, Zhao-Liang Li, W. Knorr, M. Probeck,
W. Mauser, J. Miller, J. Moreno, M. Schaepman, W. Verhoef and M. Verstraete

Abstract: Many vegetation properties are related to features of reflectance spectra in the region 400
nm - 2500 nm. and to emittance in region 8 mm - 14 mm Detailed observations of spectral
reflectance reveal subtle features related to biochemical components of leaves such as chlorophyll
and water. Exchange of energy between the biosphere and the atmosphere is an important
mechanism determining the response of vegetation to climate variability. This requires
measurements of the component temperature of foliage and soil. The latter are closely related to the
angular variation in thermal infrared emittance. The architecture of vegetation canopies determines
complex changes of observed reflectance and emittance spectra with view and illumination angle.
Quantitative analysis of reflectance and emittance spectra requires, therefore, an accurate
characterization of the anisotropy of radiance. This can be achieved with nearly - simultaneous
observations at different view angles. The Surface Processes and Ecosystem Changes Through
Response Analysis (SPECTRA) Mission has been conceived to perform these observations at high
spatial resolution by taking advantage of the spacecraft agility. Scientific preparations are pursued
along two avenues: a) the nature of the expected data and candidate algorithms are evaluated by
generating and using synthetic hyper - spectral multi - angular/radiometric data; b) algorithms are
evaluated with actual hyper - spectral data collected with a variety of airborne systems and
concurrent ground measurements; Campaigns have been performed using radiometric observations
provided by ATSR, AATSR, AirMISR, CHRIS - PROBA and a variety of airborne hyperspectral
systems. The paper will cover highlights of these studies

9th International Symposium on Physical Measurements and Signature in Remote Sensing (ISPMSRS2005)
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13. Seasonal dynamics of terrestrial net primary production in China.
Shi, J., Z. Gao, L. Cui

Abstract: Study on seasonal change of terrestrial net primary production (NPP) and its responses to
climate are to help understand the responses of terrestrial ecosystem to climate change and
mechanisms of annual NPP increases. In this study, GLO-PEM simulating NPP data and
corresponding climate data were used to explore the seasonal changes of terrestrial NPP and their
geographical differences in China from 1981 to 2000. As the results, seasonal total NPP in China
showed a significant increase for all four seasons during the past 20 years. The spring NPP indicated
the largest increase rate, while the summer NPP was with the largest increase in magnitude. The area
of NPP increase was largestin summer, and that of NPP decrease was largest in autumn. Seasonal
NPP changed differently in different regions. Increased temperature or precipitation or their
comprehensive functions might contribute to the NPP increase, and decreased precipitation might
answer for the decreased NPP in most regions. South China had the largest NPP increase in spring,
autumn and winter and the highest NPP increase rate in autumn, North China had the largest NPP
increase rate in spring and winter, while Central China had the largest NPP increase and increase rate
in summer

Proceedings of SPIE 2005.

14. Assessing the applicability of assimilating MODIS data products into crop growth models:
a case study in Yucheng Shan Dong Province China.
Tian Z., J. Wang, Z. Gao.

Abstract: Monitoring crop growth status and yields using remote sensing data have been a
challenges both in estimating the growing parameters and quantifying the seasonal changes.
Traditionally, NOAA AVHRR data was applied to estimate and predict crop yields with statistical
correlation methods. However, its spatial resolution of 8-km is not satisfying in monitoring crop
growth on the site level. The launch of TERRA with moderate resolution imaging spectroradiometer
(MODIS) instruments onboard began a new era in remote sensing of the Earth system which is
providing a series of products of unparalleled quality and sophistication for the observation and
biophysical monitoring of the terrestrial environment. Crop growth models simulate biophysical
processes in the soil-crop-atmospheric system provide a continuous description of crop growth and
development. Combining a growth model with the input parameters derived from remote sensing
data provides spatial integrity as well as a real-time“calibration”of model parameters. A field study
was conducted to evaluate the applicability of the 8-day MODIS leaf area index (LAI) data product
in operational assessment of wheat growth condition and yields in the region of Yucheng, ShanDong

Province, in China. The MODIS LAI product were used to compared with the DSSAT LAI--the
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output of crop simulation model (DSSAT) and the observed LAI. The MODIS LAI corresponded
comparatively well with the DSSAT LAI in the early stage which have been tested well with the
observed LAI, however in the later wheat growing stage, there are still some difference between the

MODIS LAI and observed LAI. Limitations of this study and its conclusions are also discussed.

Proceedings of SPIE 2005

15. Study on the metadata management system technique structure driven by requirements in

geosciences data clearinghouse.

Wang, Juanle, Li, Shuang, Zhu, Yunqgiang

Abstract: Metadata and its relative techniques have been widely used in distributed data resources
management and sharing. According to the requirements of geosciences data sharing traditional
metadata management models driven by techniques not suitable to geosciences clearinghouse
thoroughly. Geosciences data supermarket idea is proposed referring to the supermarket's services
features (e.g., open, quick, considerate, etc.). As the most important infrastructure in geosciences
clearinghouse, Metadata Management System (MMS) technique structure is designed by this idea
driven by user requirements. Designed MMS technique structure is composed of 5 parts, i.c.,
metadata publish model, storage model, query model, access model and security model. These
models are integrated under the unified information flow of data sharing. With the development and
application of this system in China National Scientific Data Sharing Network, it is shown that the
MMS technique structure driven by users' requirements can provide rather high quality geosciences
Information services than the traditional methods.

International Geoscience and Remote Sensing Symposium (IGARSS), v 2, 25th Anniversary IGARSS 2005: IEEE

International Geoscience and Remote Sensing Symposium, 2005

16. Net Primary Productivity of China’s Terrestrial Ecosystems from a Process
Model Driven by Remote Sensing.
Xianfeng Feng, Gaohuan Liu, et.
Abstract: 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
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.
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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 > yr ', respectively; the total GPP and mean
GPP were 4.418 GtC and 465 gCm > yr '; and the total RA and mean RA were 2.227 GtC and
234 gC m 2 yr ', 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.

Keywords: BEPS; Net primary productivity (NPP); Leaf area index (LAI); Land cover; Soil
available water capacity (AWC)

IGRASS 2005

17. Remote sensing of the environmental degradation in Tarim river basin, West China.
Xiao Fei, Zhang Baiping, Cheng Weiming

Abstract: Tarim River basin is one of the most fragile eco-environments in West China. It is an
inland area characterized by a large deficit of rainfall. Changes in climate and land-use in the
Tarim River basin have altered the vegetation patterns and dynamics in recent years. The objective
of the paper is to understand how climate and human activities affect the ecoenvironment in the
and region. In this study Landsat TM/ETM+ data from 1990 to 2000 were used in order to provide
information of land-use changes. Time-series of normalized difference vegetation index (NDVI)
are shown to capture essential features of seasonal and inter-annual vegetation variability in this
and area. Impact of climate change on liver runoff was assessed and compared with the effect of
human activities on river discharge. It is found that distinct heterogeneities exist among different
parts of the Tarim River basin. Although the change of climate increased the discharge of
headstream,runoff of the lower reaches decreased because of the unreasoning farmland
exploitation in the upper and middle reaches. Following the drying of watercourse, the trends of
degradation and desertification are more aggressive in lower reaches of Tarim River.
Keywords: Tarim River basin; NDVI; land-use; environmental degradation

International Geoscience and Remote Sensing Symposium (IGARSS), v 3, 25th Anniversary IGARSS 2005: IEEE

International Geoscience and Remote Sensing Symposium, 2005

18. The improvement and validation of the model for retrieving the effective roughness length
on TM pixel scale.
Y.-L. Zhou, X.M. Sun, R.H. Zhang and Zhao-LiangLi, Zh.-L. Zhu and J. Tian

Abstract: In the micrometeorolotrical and microclimatic research fields, surface roughness length is
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one of the very important surface parameters in estimating surface fluxes. With the development of
remote sensing models for retrieving surface fluxes, the concept and estimating method for surface
roughness length has been developed correspondingly. This paper analyzed researcher's cognition
process of the surface roughness length. An experiment was further carried out in 2004 to improve
and validate Zhang's model, which was proposed in 2004. In this paper, roughness elements'
geometric roughness length was retrieved on TM pixel scale, and aerodynamic surface roughness
length under conditions of atmospheric stability was iterated out with field measured data. By
choosing eight typical wind directions, we established a relationship between roughness elements'
geometric roughness length and effective surface roughness length, which made quite an
improvement for Zhang's model. The parameters of the model were optimized and more universal,
and the model could be used universally. The result indicates further that effective roughness length
of a certain g fetch is related closely to equivalent geometric roughness length of each pixel unit
within the fetch area. The model for retrieving surface roughness length would help to improve the
surface fluxes retrieval precision greatly.

Keywords: aerodynamic surface roughness; geometric roughness; effective roughness length

IEEE IGARSS 2005

19. Soil nutrient changes under artificial coniferous forests in the red soil hilly region in
Southeast China.
Yang, F.,J. Liu,D. Zhuang

Abstract: Benefiting from southeast monsoon, the red soil hilly region in southeast China has excellent
water and heat conditions, and land use here changed rapidly these years. Unreasonable land use,
however, resulted in serious ecosystem degradation. Before 1980, most of the zonal vegetation in the
study area, mainly consisting of evergreen broad-leaved forest, had been seriously destroyed, and
degraded to grassland dominated by perennial grasses with scattered trees and shrubs. At the same time,
severe soil degradation also occurred in some places of this region. The ecosystem degradation not only
reduces the land productivity, but also has a deep impact on global change. So the restoration and
reconstruction of the degraded ecosystems are not only important to the sustainable development of
agriculture, but also helpful in understanding the role of this region playing in global change. In this
paper, soil nutrient changes in surface horizon (0-20cm) of masson pine woods, wetland pine woods
and Chinese fir woods planted in 1984, which are widely planted in the red soil hilly area, were studied.
The results showed that Soil Organic Carbon decreased dramatically in the first 10 years, then
increased gradually in the following 6 years, and reached to a relative steady status in the latest 5 years,
while total nitrogen remained relatively steady, and soil acidification is visible

Proceedings of SPIE 2005
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20. The Impact of Recent Climate Fluctuation on Potential Productivity for Crops in
North-East China Based on GIS Technology.
Zhan Tian, Xinliang Xu, Zhigiang Gao.

Abstract: Climatic resource is a primary condition of determining agricultural development of area.
This paper regards land use pattern as the unit of calculating, utilize the meteorological materials day
by day of 1991-2000 year, and estimates the impact of recent climate fluctuation on potential
productivity for crops in Northeast China. The result shows: because the climate has become warm
in Northeast crop growing period in the past 10 years (The temperature has increased 2.19 degrees C
and the annual precipitation decreased 305.76mm), the crop potential productivity generally reduced
by 6.45%. Moreover, the change of the precipitation is the main reason causing the different trends
of crop potential productivity in different area.

IEEE 2005 International Geoscience and Remote Sensing Symposium, IGARSS 2005

21. Impact of urban sprawl on carbon uptake in Beijing metropolitan area.
Zhang J,X Pan,Z Gao

Abstract: Increasing populations and economics intensify the urban growth and cropland
encroachment in Beijing metropolitan area. In this paper we investigated the effects of recent urban
sprawl (1991-2001) in Beijing metropolitan region, People's Republic of China on ecosystem net
primary production (NPP). The analysis employed a mechanistic model of NPP in combination with
satellite-derived and ecological data. Our analysis shows that urban growth in the 10-year study
period significantly altered the urban ecosystem component of the regional carbon cycle. The annual
amount of atmospheric carbon assimilated into phytomass through NPP was reduced by
approximately 50.71x10% Mg C (-15.08%). More than half ofthis reduction is attributed to the loss
of cultivated land. Vegetation removal and road disturbance by the expansion of urban areas reduced
the amount of carbon uptake.

Proceedings of SPIE 2005

22. Modeling the dynamics of urban sprawl and spatial landscape pattern in Beijing
metropolitan area.
Zhang, J..X. Pan,Z. Gao
Abstract: Urban sprawl has sparked a new debate over land-use policy in Beijing metropolitan area
in China during past three decades. Increasing populations and economics intensify the urban growth
and cropland encroachment. The metropolitan area has gone through a rapid urban growth and
transformation from rural to developed land over a short period of time and provided an excellent

study area for this study. Using historical land use maps and a spatially explicit dynamic cellular
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automata urban sprawl model we present applications of a spatially explicit model of land use
change. The use of the results for environmental assessments is illustrated by calculating spatial
indices to assess the impact of land use change on forest fragmentation. It is concluded that spatially
explicit modeling of land use change yields important information for environmental management
and land use planning. We quantify the urban sprawl and model the spatial landscape pattern change
in Beijing metropolitan area, China. These results constitute a foundation for spatial and ecosystem
models to predict long-term environmental impacts of land use change in China.

Proceedings of SPIE 2005

23. The response of vegetation cover to precipitation and temperature in central/east Tibetan
Plateau.
Zhang, W.,Z. Gao,J. Shi

Abstract: The Tibetan Plateau is among the few extensive regions remoted from human disturbance, and
provides an ideal site to study the response of vegetation cover to water/thermal conditions (WTC), esp.
the response of natural vegetation. Therefore, this paper focuses on the spatial variation and then relations
of water/thermal climate elements and NDVI (Normalized Difference Vegetation Index, AVHRR NDVI
product of 8km) from year 1982 to 2000, mainly in central and east Tibetan Plateau where the gauge is
basically dense enough to qualify related analyses. In the study, to investigate the relationships between
spatial variation of water/thermal conditions and multi-year mean NDVI, trend surfaces of N (short for
NDVI), P (short for precipitation), N -P relation and N -T relation are simulated, transects of four
directions are designed and vegetation types are compared by group. The relation differences of N-P and
N-T are respectively investigated, both spatially and biologically. According to our study, following
conclusions are reached: a) Climate elements: Ten-day mean NDVI of certain region in Tibetan Plateau is
influenced less by the water and thermal climate elements if the vegetation cover is evergreen dense or
totally sparse. On the other hand, temperate WTC (thus vegetation cover of temperate density) tends to
have stronger relationship with NDVI than extreme conditions, b) Spatial variation: As indicated by
transect analysis and trend surface simulation, the relation values of peripheral Plateau are low (often
because of extreme WTC and thus extreme vegetation cover) while the values of main plateau body are
over 0.75 (because of temperate WTC and thus temperate vegetation cover), ¢) Zonality: Since altitude
plays an important role in the distribution of thermal condition in Tibetan Plateau, annual NDVI bears a
abvious vertical zonality while the horizontal zonalities are not so distinct. In addition, the relations of
NDVI with precipitation and temperature have no clear zonal characteristics.

Proceedings of SPIE 2005
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24. Snowmelt runoff modeling in Kaidu basin using the SRM.

Zhang, Y., Li,B., Zhou, C
Abstract: Alpine snowmelt is an important generation mode for runoff in the source region of the
Tarim River basin, which covers four subbasins characterized by large area, sparse gauge stations,
mixed runoff supplied by snowmelt and rainfall, and remarkably spatially heterogeneous
precipitation. Taking the Kaidu River basin as a research area, this study analyzes the influence of
these characteristics on the variables and parameters of the Snow Runoff Model and discusses the
corresponding determination strategy to improve the accuracy of snowmelt simulation and forecast.
The results show that: (i) The temperature controls the overall tendency of simulated runoff and is
dominant to simulation accuracy, as the measured daily mean temperature cannot represent the
average level of the same elevation in the basin and that directly inputting it to model leads to
inaccurate simulations. Based on the analysis of remote sensing snow maps and simulation results, it
is reasonable to approximate the mean temperature with 0.5 time daily maximum temperature. (ii)
For the conflict between the limited gauge station and remarkably spatial heterogeneity of rainfall, it
is not realistic to compute rainfall for each elevation zone. After the measured rainfall is multiplied
by a proper coefficient and adjusted with runoff coefficient for rainfall, the measured rainfall data
can satisfy the model demands. (iii) Adjusting time lag according to the variation of snowmelt and
rainfall position can improve the simulation precision of the flood peak process. (iv) Along with
temperature, the rainfall increases but cannot be completely monitored by limited gauge stations,
which results in precision deterioration.
Keywords : snowmelt runoff model (SRM) - Kaidu River basin - runoff simulation - runoff
coefficient for rainfall - time lag

Proceedings of IGARSS,2005

25. MODIS-Based seasonality and Distribution of Leaf Area Index of Grass Land of Gonghe
Basin in Qinghai-Tibetan Plateau.
Zhu Huazhong, Luo Tianxiang, Yang Yaping
Abstract: Leaf area index (LAI) is a key variable of up-scaling or down-scaling in global climate
change research. The Qinghai-Tibetan Plateau is an ideal place to study and model interactions
between natural ecosystem and climate change because there are unique interactions between
ecosystems and environments on the extremely high plateau where vegetation remains undisturbed.
In this study, we present field data for leaf area index(LAI) in 42 field plots located along an
altitudinal gradient from 2800m to 4000m around Gonghe basin in Qinghai-Tibetan plateau using a
global positioning system during 2003-2004. The vegetation types of these field plots included
grasslands and grass-shrub mixed lands. We also acquired MODIS data (product MOD13Q1) over
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the study area between January and December, 2003. These products consisted of 15-days composite
of vegetation indices (EVI and NDVI) at 250m spatial resolution. We developed a MODIS-based
Leaf Area Index Model of Grass land using 20 site-specific measurement data from the 42 field plots,
and validated the model using other 22 field plots measurement data. Using MODIS-derived
Enhanced Vegetation Index (EVI) and Normalized Difference Vegetation Index (NDVI), Data
analyses have shown that EVI had a stronger linear relationship (R*=0.8226, n=20) with LAI at
Gonghe Basin than did the NDVI (R*=0.7885, n=20). The simulation of the model was conducted at
Gonghe Basin of Qinghai-Tibetan plateau. The predicted LAI values agreed well (EVI model
R?=0.621, n=22) (NDVI model R*=0.612, n=22) with observed LAI of grassland at Gonghe Basin.
This study demonstrated the potential of the model for scaling-up of LAI of grasslands in China.

Proceeding of SPIE, 2005

26. Trends in spatial data mining.

Zhu, A.X.
Abstract: Spatial data mining is the process of discovering interesting and previously unknown, but
potentially useful patterns from large spatial datasets. Extracting interesting and useful patterns from spatial
datasets is more difficult than extracting the corresponding patterns from traditional numeric and categorical
data due to the complexity of spatial data types, spatial relationships, and spatial autocorrelation. This
chapter focuses on the unique features that distinguish spatial data mining from classical data mining. Major
accomplishments and research needs in spatial data mining research are discussed.
Keywords: Spatial Data Mining, Spatial Autocorrelation, Location Prediction, Spatial Outliers,
Co-location, Spatial Statistics, Research Needs

Discussant at the 101st Annual Meeting of the AAG, April 5~9, 2005

27. Simulation of solar radiation on ground surfaces based on 1 km grid-cells.

Zhu, Lifen, Tian, Yongzhong, Yue, Tianxiang, Fan, Zemeng, Ma, Shengnan, Wang,Ying'an
Abstract: Multivariate non-linear regression model, with 96.63% accuracy, was established to
simulate the solar radiation on level surface of 1 km grid-cells in China. Based on digital elevation
model, the direct radiation ratios of slope to level and the sky view factors of slope were calculated
to modify direct and diffuse solar radiation which aimed to get the actual solar radiation on 1 km
ground surfaces. The results indicated that great difference of solar radiation between slope and level
surfaces existed in hill and mountainous regions of China, and the maximum differences can reach
67%. The simulated radiation could be used in extensive fields of agricultural practices and research,
such as assessment of agricultural potential productivity, agricultural zoning, distribution of crops,
and returning farmland into forest and grassland.

Transactions of the Chinese Society of Agricultural Engineering, v 21, n 5, p 16 ~19, May 2005
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28. Detailed Soil Resource Inventory Using Fuzzy Logic, Artificial Intelligence and GIS
techniques.
Zhu,A.X., A.C. Moore, J.E. Burt, D. Simonson, J. Hempel, and K. Lubich

Abstract: One of the major developments in recent efforts applying information technology to soil surveys
is the combination of geographical information system (GIS) techniques and artificial intelligence under
fuzzy logic. This paper focuses its discussion on the SoLIM approach (Soil-Land Inference Model), as an
example of these efforts, to illustrate how information technology helps to address the limitations of
conventional soil survey. SoLIM was developed under the collaboration between the University of
Wisconsin-Madison and Natural Resources Conservation Service of United State Department of Agriculture.
Efforts in developing the SoLIM approach focuses on the following four areas: the development of a
similarity model under fuzzy logic for representing spatial gradation of soils; the development and adoption
of artificial intelligence techniques in acquiring knowledge on soil-landscape relationships from human and
non-human sources; the utilization of GIS techniques for characterizing soil formative environmental
conditions; and the construction of an inference engine linking the acquired knowledge with the
characterized soil formative environmental conditions for mapping (predicting) local soil conditions. Case
studies have shown that the SoLIM approach has several advantages over existing methods of conducting
soil survey in terms of both process efficiency and product accuracy. A case study for production mode of
soil survey over a county in Wisconsin, U.S.A. has shown that the SoLIM approach is about 10 times faster
than the traditional approach and its products are about 20-30% more accurate than those produced using the
existing methods. The cost for conducting soil survey using SoLIM is about 1/3 of that needed for using the
traditional approach. In addition, SoLIM can generate a range of products not available through the
traditional approach and its products can be easily and continuously updated.

Proceedings of the 11th World Congress of International Fuzzy Systems Association (IFSA2005): Fuzzy Logic, Soft

Computing and Computational Intelligence

29. Detailed Soil Resource Inventory Using Fuzzy Logic, Artificial Intelligence and GIS
techniques.
Zhu,A.X., A.C. Moore, J.E. Burt, D. Simonson, J. Hempel, K. Lubich
Abstract: One of the major developments in recent efforts applying information technology to soil
surveys is the combination of geographical information system (GIS) techniques and artificial
intelligence under fuzzy logic. This paper focuses its discussion on the SoLIM approach (Soil-Land
Inference Model), as an example of these efforts, to illustrate how information technology helps to
address the limitations of conventional soil survey. SoLIM was developed under the collaboration
between the University of Wisconsin-Madison and Natural Resources Conservation Service of

United State Department of Agriculture. Efforts in developing the SoLIM approach focuses on the
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following four areas: the development of a similarity model under fuzzy logic for representing
spatial gradation of soils; the development and adoption of artificial intelligence techniques in
acquiring knowledge on soil-landscape relationships from human and non-human sources; the
utilization of GIS techniques for characterizing soil formative environmental conditions; and the
construction of an inference engine linking the acquired knowledge with the characterized soil
formative environmental conditions for mapping (predicting) local soil conditions. Case studies have
shown that the SoLIM approach has several advantages over existing methods of conducting soil
survey in terms of both process efficiency and product accuracy. A case study for production mode
of soil survey over a county in Wisconsin, U.S.A. has shown that the SoLIM approach is about 10
times faster than the traditional approach and its products are about 20-30% more accurate than
those produced using the existing methods. The cost for conducting soil survey using SoLIM is
about 1/3 of that needed for using the traditional approach. In addition, SOLIM can generate a range
of products not available through the traditional approach and its products can be easily and
continuously updated.

Proceedings of the 11th World Congress of International Fuzzy Systems Association (IFSA2005) (El): Fuzzy Logic,

Soft Computing and Computational Intelligence

30. Research on Land Cover Change and Its Ecological Effect on Lower Reaches of Lancang
River.

Zou Xiuping, Qi Qingwen, Xu Zengrang
Abstract: Land use and land cover change directly impacts biological diversity worldwide,
contributes to climate change, and affects the ability of biological systems to support human needs
by altering ecosystem services. In this paper According to Xishuanabanna' s land cover characteristic
and ecosystem type, the land cover category of the region was divided into six classes, including
cultivated land, woodland, grassland, water area, constructed land and disused land. TM images in
1985,1995 and 2000 were used to identify the changes of land cover at the region. Firstly, linear
spectral unmixing method was used to map the boundary of land cover category in ERDAS 8.7.
Secondly, the dynamic information of the land cover change in the last 15 years was calculated by
the map algebra in ARCGIS 9.0. Thirdly, based on the theory of ecosystem service function and the
service function value of global different ecosystem provided by Costanza et it, the value of the six
land cover categories in Xishuangbanna was worked out. Finally, ecological environment effect that
the regional land cover change produced in study period was calculated.

IEEE 2005.
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31. The Primary Studies on the Relationships between Soil Properties and Canopy Field
Spectra of Rice in the Liaohe River Delta, P. R. China
Qingsheng Liu, Gaohuan Liu, Chong Huang,Xiaolei Chu

Abstract: Through analysis of soil properties (Total salt content, pH and organic matter content) and
measurements on canopy field spectra of rice, 27 paired-samples were gotten. The relations between
canopy field spectra and the first derivative spectra of rice at milky-ripe stage and total salt content
and pH of soil were discussed initiatively. Our results indicated that there weren’t significant
correlations between total salt content and pH of soil and canopy field spectra (the range of
wavelength is between 350 and 1350nm) of rice, and between total salt content and pH of soil and
vegetation indices, and between total salt content and pH of soil and the locations and swings of red
edges, but correlation between total salt content and pH of soil and the first derivative spectra of rice
at milky-ripe stage is significant. Considering the first derivative spectra between 654 and 754nm as
the independent variables, 27 paired-samples were classified into three classes by the hierarchical
cluster method. On the basis of the classification results, as the results of the Kruskal-Wallis H Test,
total salt content and pH and organic matter content didn’t clearly vary by the different classes. As
the results of the Median Test method, total salt content had the difference between the three classes.
However, there weren’t the difference of pH and organic matter content as the classes varied. Finally,
the linear regression models between the first derivative spectra and total salt content and pH were
built.

Key words: soil properties; total salt content; pH; the first

2/05 2005 IEEE

32. Remote Sensing of the Environmental Degradation in Tarim River Basin, West China
Xiao Fei, Zhang Baiping, Cheng Weiming, Zhang Yichi,
Wu Hongzhi, Xu Juan, Zhu Yunhai

Abstract: Tarim River basin is one of the most fragile eco-environments in West China. It is an
inland area characterized by a large deficit of rainfall. Changes in climate and land-use in the Tarim
River basin have altered the vegetation patterns and dynamics in recent years. The objective of the
paper is to understand how climate and human activities affect the eco-environment in the arid
region. In this study Landsat TM/ETM+ data from 1990 to 2000 were used in order to provide
information of land-use changes. Time-series of normalized difference vegetation index (NDVI) are
shown to capture essential features of seasonal and inter-annual vegetation variability in this arid
area. Impact of climate change on river runoff was assessed and compared with the effect of human
activities on river discharge. It is found that distinct heterogeneities exist among different parts of the

Tarim River basin. Although the change of climate increased the discharge of headstream, runoff of
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the lower reaches decreased because of the unreasoning farmland exploitation in the upper and
middle reaches. Following the drying of watercourse, the trends of degradation and desertification
are more aggressive in lower reaches of Tarim River.

Keywords: Tarim River basin; NDVI; Land-use; Environmental degradation

2/05 2005 IEEE

33. The Multiple Classifiers Combination Method For Improving The Accuracy Of
Remotely Sensed Data Classification
Yanchen Bo, Jinfeng Wang and Xiang Li

Abstract: In this paper, the standard multiple classifier combination method was used for land cover
mapping using remotely sensed data. Landsat TM data in Lanier Lake was used as an experimental
data. Land cover maps were derived by combining classifiers at abstract level with same training
features, combining classifiers at abstract level with different training features and by combining
classifiers at measurement level respectively. Classification accuracies of these maps were compared
with those of classifiers was combined. Results showed that for all classifiers combination methods,
the classification accuracies were improved. Advantages and drawbacks of every method of
classifiers combination were analyzed and further study in combining multiple classifiers for
remotely sensed data classification was suggested.

IEEE ,4/05:3780 ~3783,2005

34. Exploring the Scale Effect in Land Cover Mapping from Remotely Sensed Data: the
Statistical Separability-based Method
Yanchen Bo, Jinfeng Wang and Xiang LI
Abstract: The statistical separability is used to explore the scale effect of remote sensing data
classification and to determine optimal resolution in this paper. The Landsat TM image with 30m
spatial resolution is up-scaled to different spatial resolutions. The stratified random sampling method
was used to select the training samples at 30m resolution, and the location of training samples were
saved as masks to take training samples for up-scaled images so that training samples for images at
every resolution are at same location. The transformed divergence and J-M distance of training
samples at every resolution were calculated for every class pair, and were plotted versus the spatial
resolution. The landscape metrics of the land cover in the study area were calculated Analysis to
these plots showed that, for different pair of classes, the change pattern of statistical separability with
spatial resolution is quite different. The spatial pattern between pair of classes has significant effect
on the statistical separability pattern of change with spatial resolution and can be used to explain the

underlying reason of the change patterns. For our experimental data, the average statistical
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separability reached to the maximum at the 60m spatial resolution, which means that finer spatial
resolution not necessary lead to high separability.

IEEE ,4/05:3884 ~3887,2005,

35. Reduction of Edge Effects in Information Extraction from Geosciences Image: A Case
Study Based on Multifractal Filtering Technique
Yong Ge, Qiuming Cheng, Shenyuan Zhang

Abstract: Spatial information extraction in geoscience data analysis often involves operations, such
as filtering and reducing noise/signal ratio that are frequently conducted in the frequency domain.
Unfortunately, abrupt truncation of data or images along the edges and holes (with missing data)
often cause distortion of patterns in the frequency domain. For example, bright strips on the
frequency distribution pattern are often seen when the Fourier transform is used. These artifacts due
to edge effects may adversely affect the results of data analysis; the effects can be significant
depending on edge abruptness. Traditional solutions to reduce edge effects are to smooth the
boundary of the image prior to applying the Fourier transformation. Zero-padding is one of the most
frequently used smoothing methods. This simple method can reduce the edge effect to some degree
but is ineffective in some applications when the image remains distorted. Moreover, due to the
complexity of geoscience data involving irregular shapes and holes with missing data, zeropadding
generally does not give satisfactory results. In this paper, decay functions are suggested to handle
edge effects in geoscience image analysis. As a case study, it is used in a newly developed
multifractal filtering technique:spectrumarea fractal method (S—A) for separating geochemical
anomalies from background patterns. A geochemical data set chosen from a mineral district in Nova
Scotia, Canada was used for validating the method. Optimal parameters including extension width
and computational load involved in the selection of decay functions are experimentally determined
and documented in this study.

Keywords: Edge effect correction; Multifractal modeling; Spatial information extraction;
Zero-padding; Decay function

Computer & Geosciences,2005,31(5): 545 ~554

36. Understanding the spatial diffusion process of severe acute respiratory syndrome in
Beijing
B. Meng, J. Wang, J. Liu, J. Wu, E. Zhong
Abstract: Objectives: To measure the spatial contagion of severe acute respiratory syndrome (SARS)
in Beijing and to test the different epidemic factors of the spread of SARS in different periods.

Methods: A join-count spatial statistic study was conducted and the given hypothetical
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processes of the spread of SARS in Beijing were tested using various definitions of ‘joins’.

Results: The spatial statistics showed that of the six diffusion processes, the highest negative
autocorrelation occurred in the doctor-number model (M-5) and the lowest negative autocorrelation
was found in the population-amount model (M-3). The results also showed that in the whole 29-day
research period, about hour or more days experienced a significant degree of contagion.

Conclusions: Spatial analysis is helpful in understanding the spatial diffusion process of an
epidemic. The geographical relationships were important during the early phase of the SARS
epidemic in Beijing. The statistic based on the number of doctors was significant and more
informative than that of the number of hospitals. It reveals that doctors were important in the spread
of SARS in Beijing, and hospitals were not as important as doctors in the contagion period. People
are the key to the spread of SARS, but the population density was more significant than the
population size, although they were both important throughout the whole period.

Keywords: SARS; Spatial analysis; Spatial diffusion; Beijing
Public Health,2005, 119 1080 ~1087

37. Distribution of Available Soil Water Capacity in China
ZHOU Wenzuo, LIU Gaohuan, PAN Jianjun, FENG Xianfeng

Abstract: The available soil water capacity (ASWC) is important for studying crop production,
agro-ecological zoning, irrigation planning, and land cover changes. Laboratory determined data of
ASWC are often not available for most of soil profiles and the nationwide ASWC largely remains
lacking in relevant soil data in China. This work was to estimate ASWC based on physical and
chemical properties and analyze the spatial distribution of ASWC in China. The pedo-transfer
functions (PTFs), derived from 220 survey data of ASWC, and the empirical data of ASWC based
on soil texture were applied to quantify the ASWC. GIS technology was used to develop a spatial
file of ASWC in China and the spatial distribution of ASWC was also analyzed. The results showed
the value of ASWC rang from 15 x10-2cm3.cm-3 to 22 x10-2cm3.cm-3 for most soil types, and few
soil types are lower than 15 x10-2cm3.cm-3 or higher than 22 x10-2cm3.cm-3. The ASWC is
different according to the complex soil types and their distribution. It is higher in east than those in
west, and the values reduce from south to north except northeast part of China. The “high” values of
ASWC are located in southeast, and in northeast mountainous regions and northeast plain. The
relative “high” values of ASWC are located in Sichuan basin, Huanghuaihai plain and the east Inner
Mongolia. The relative “low” values are distributed in west and in the Loess Plateau of China, The
“very low” value regions are the northern Tibetan Plateau and the desertification areas in north
China. In some regions, the ASWC changes according to complex topography and the different soils.

Though there remains precision limitation, the spatial data of ASWC derived from this study are
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improved on current data files of soil water retention properties for Chinese soils. This study
presents basic data and analysis methods for estimation and evaluation of ASWC in China.

Journal of Geographical Sciences, 2005, 15(1): 3 ~12

38. Visualization Issues in The Development of Electronic Atlas in China

WANG Yingjie, SU Ying, CHEN Xiaogang , YU Zhuoyuan, Liqiu Meng
Abstract: Spatial data can be visualized and explored in various ways. Developments in hardware
and software have led to and will surely continue to stimulate novel methods for visualizing spatial
data. This has been witnessed world-widely over the last two decades. Until recently, cognitive
issues and user-centered map design in visualization has not been seriously concerned. In the paper,
we will discuss the development of electronic atlas in China, with focus on the issues of visualization.
We particularly categorise this development into four periods, and then analyse the characters in
each period and discuss the visualization issues. The four periods are highlighted: 1) Infant period
(<1990) characterized as computer assisted mapping with products of screen maps; 2) Starting
period (1991~ 1995) characterized as object-oriented mapping with products of interactive
maps/atlases; 3) Advancing period (1996~2000) characterized as integrated mapping with products
of multimedia cartographic maps; 4) New era (> 2001) characterized as web mapping and adaptive
map design with products of Internet maps and atlas as well as adaptive maps. It is obvious that the
development follows the logical way from static to dynamic, and even real time visualization, from
single user to multiple users, from presentation to exploration for effective communication and
knowledge construction. Current research and development projects are focused on customisation of
atlas information systems for real-time tasks, Internet operability, small displays and mobile
environments. The major challenges involved in each of such customisation processes are identified
and commented in relation to the further development of visualization.
Keywords: computer-assisted mapping, screen maps, interactive maps, animated maps,
multimedia maps, Internet maps, adaptive maps, electronic atlas, electronic atlas system

Journal of geographical sciences, 2005, 15(1):87 ~96

39. APractical Comparison Of Three Fastest Shortest Path Algorithms On Road Networks
Feng Lu, Poh-Chin Lai

Abstract: The single source shortest path problem has attracted many researches in different fields

over the decades. For real road networks characteristic of geographical proximity, the theoretical

worse-case scenario for the shortest path algorithms usually mismatches the computational

efficiency in practice. So both theoretical and practical analysis are necessary Although there has

been some research on comparing different shortest path algorithms on real road networks, In this
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paper, with a lot of experiments on a selection of road networks with different details of complexity,
the author argued that Dijkstra’s algorithm implemented with quad heap generally outperforms both
of Dijkstra’s algorithm implemented with approximate bucket, and Pallottino’s double-deque
algorithm for calculating one-to-one or one-to-all shortest paths on road networks. Our result is in
sharp contrast with the previous research which favored Pallottino’s double-deque algorithm and
Dijkstra’s algorithm implemented with approximate bucket. Our analysis indicates that the shortest
path algorithms are very sensitive to storing model, node processing structure and network
morphology, which sometimes contribute a bit more than the difference between implementations.
The 13th international symposium on geo-informatics (Geoinformatics'2005),

August 17 ~19, 2005, Toronto, Canada

40. Multifractal Filtering Method in Extraction of Ocean eddies from Remotely Sensed Data.
In: Cheng,Qiuming,Graeme Bonham-Carter (Eds). Proceedings of IAMG'05
Yong Ge, Yunyan Du, Qiuming Cheng

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, 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 SeaWiFS satellite data set. The study area is
located in the Gulf Stream of the North Atlantic. The result has demonstrated that the new method
has a superior performance over the other traditional methods.
Keywords: Remote sensing, Ocean eddies; Canny and Hough operators; Multifractal filtering technique.

The Annual Conference of the International Association for Mathematical Geology, 1: 90 ~96, Toronto, Canada,

August 21 ~26, 2005

41. Study on the Application of UDS Classifier to Remotely Sensed Data
Yong Ge, Yee Leung, Jianghong Ma

Abstract: Unsupervised classification is generally chosen when the training sample size is small. The
great advantage of unsupervised classification is that the users do not require to have prior knowledge of
the existence or classes of the data. This method is easy to be mastered and used by users. The commonly
used classification methods in remote sensing image classification include K-means and ISODATA. The
advantage of using these two types of methods is the fusion of statistical algorithms and the multispectral
classification, and then facilitate to improve the accuracy of classification. Thedisadvantages are the
sensitivity of classification results to the initial seed values and and the presupposition of class number K.
In this paper, we apply Unidimensional Scaling (UDS) to the classification of remotely sensed data. UDS

is to arrange N objects on the real line (one dimensional line) so that their inter-point distances are as
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close as possible to their observed distances. Among different classes, there exist distinct obvious step
changes on UDS line. Compared with Multidimensional Scaling (MDS) such as these well-known
clustering algorithms: K-means and ISODATA, UDS is not sensitive to the initial value of seed, straight
forward to be implemented . For validating this method, we classify a group of simulated data and
remotely sensed data. Due to the spatiality and continuity of remotely sensed data, we propose the UDS
histogram as accessional information to determine break points on UDS line. It has been demonstrated
both with real and simulated data that the UDS classifier has an overall superior performance compared
with the K-means and ISODATA classifiers.
Keywords: UDS; Classification; Remotely Sensed Data

Proceedings of IEEE International Geoscience and Remote Sensing Symposium,

July 21 ~26, 2005,Seoul, Korea (EI)

42. A Cellular Automata Model for The Abandoned Yellow River Estuary Delta Erosion
Simulation
Chong Huang, Gaohuan Liu, Jun Chang, Qingsheng Liu

Abstract: The evolution of fluvial-deltaic system has been one of the important topics in global
change research. With the development of spatial science and technology, Remote Sensing(RS),
Geographic Information System(GIS) and Global Positioning System(GPS) have been extensively
applied to observing, interpreting and analyzing complex processes in the fluvial-deltaic system.
However, modeling and predicting has proved very difficult because such system shows a wide
range of different types of non-linear responses. Cellular automata (CA) are discrete, dynamical
systems that are divided up into small cells with each cell taking a certain state. The basic idea of
cellular automata is to reduce a complex system using certain rules into something simpler. In this
paper, we present a cellular automata model for coast erosion simulation at large spatial scale. Of the
factors which control the coast erosion, wind is most important because it influences both the power
and direction of marine dynamics. In the CA model presented here, coast cells can be eroded by their
neighboring marine cells. Due to wind effects, the erosion rate at some direction is larger than that at
other direction. Such anisotropy erosion was represented by adding different probability weighting
for each direction in CA rules. The model was used to simulate the erosion process of the
Qingshuigou spit in the Yellow River Delta. The simulation results resemble the actual coastlines
extracted from multitemporal TM images to great degree.

2005 IEEE International Geoscience and Remote Sensing Symposium Proceedings,

25~29 July, Seoul, Korea
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43. Remote Sensing Monitoring on Coastline Evolution in the Yellow River Delta since 1976
Jun Chang, Gaohuan Liu, Chong Huang, Lirong Xu.

Abstract: The Yellow River is the river with the highest sediment contents of all rivers in the world.
Several hundred million tons of sediment are transported to the coast and to the sea nearby annually, so
the Yellow River Delta is in a continuous dynamic state due to interactions of river sediments and marine
erosion. In this paper, the coastline evolution in the delta from 1976 to 2004 were studied using
multi-temporal remote sensing images since the river course of the Yellow River was changed to Qing
Shui Gou channel artificially in 1976. Trying to anatomize the spatio-temporal feature of coastline
evolution, 21 sheets of Landsat images were used as the data source. The multi-temporal satellite images
were rectificated precisely and registered each other, and all the images have the same coordinate system.
A mean high water (MHW) model was developed for extracting coastlines, and the coastlines were
extracted automatically from remote sensing images after supervised classification. The result shows that
a new land of 323 km2 was formed during the period of 1976 to 1999 in the present estuary by GIS
overlay analysis, but a territory of 31 km2 was eroded after 1999. Meanwhile, a territory of 153 km2 was
eroded in the Diaokou estuary area to the north of the Yellow River Delta from 1976 to 2004.

2005 IEEE International Geoscience and Remote Sensing Symposium Proceedings

25~29 July, Seoul, Korea

44. Suitability Evaluation of Land in Yellow River Delta in China Based on GIS
Zhou Wenzuo,Liu Gaohuan,Xu Lijun,Chu Xiaolei

Abstract: Suitability evaluation of land is significant for land use planning to exploit potential
capacity of land, to increase food production and income with effective use and sustainable
development of land. This paper was to evaluate the suitability of land for cultivation, wood, pasture,
and fishery in Yellow River Delta in China based on GIS. According to local conditions, landform,
digital elevation model, depth of groundwater, mineralization concentration in groundwater, yearly
average irrigation water, soil texture, soil salt content, and soil organic matter were collected and
turned into grid layers for geocomputation. Every layer was evaluated with ArcGISS8.3 software
according to expert experience and relevant data. Weighing coefficients were determined using
analytical hierarchy process. Using weighted linear combination with the GIS data layers, a certain
suitability map could be produced according to the suitability levels of every land use that were
defined. Based on the suitability maps, an integrated one was done also in terms of defined
regulation. To find the difference between potential suitability and present land use in Yellow River
Delta, the integrated suitability evaluation map was compared with present land use map. The result
shows that there was good potential of land use to exploit by using the wasteland and modifying land
use type of a given area to optimum utilization.

2005 IEEE International Geoscience and Remote Sensing Symposium Proceedings,

25~29 July, Seoul, Korea
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45. Net Primary Productivity Distribution in china from a Process Model Driven by Remote
Sensing
Xianfeng Feng, Gaohuan Liu, Wenzuo Zhou, Jane Liu

Abstract: This paper aims to simulate China’s terrestrial NPP using a carbon-water coupled process
model based on remote sensing, and explore tempo-spatial patterns of China’s terrestrial NPP and
the mechanisms of its responses to various environmental factors. For these purposes, a national
wide input database and a validation database have been set up on a 1 day-1 km tempo-spatial
resolution, and the BEPS model has been improved and applied. Using these databases and BEPS
model, Maps of NPP for the entire China’s landmass in 2001 have been produced: China’s terrestrial
total NPP and mean NPP were 2.235GtC and 235.2gCem2eyr; and gross primary productivity (GPP),
total GPP and mean GPP were 4.418GtC and 465gCem2eyr; autotrophic respiration (RA) have been
estimated; total RA and mean RA were 2.227GtC and 234gCem2eyr; On average, NPP was 50.6% of
GPP. In addition, the responses of NPP to changes in some key factors in 2001 have been analyzed.

2005 IEEE International Geoscience and Remote Sensing Symposium Proceedings,

25~29 July, Seoul, Korea

46. Snowmelt runoff modeling in Kaidu basin using the SRM

Zhang Yichi, Li Baolin, Zhou Chenghu
Abstracts: Snowmelt water plays an important role for social development and ecology construction
in arid area in northwest China. Snowmelt runoff model (SRM) is particularly suitable to large
basins for using satellite snow cover data as input. As a temperature index model, representative
temperature is the fundament of precise modeling. But there is often only one weather station in
large basins; the estimation of representative temperature is difficult. This paper studies the
feasibility of SRM to Kaidu basin in Sinking and several attempts are compared to determine the
most proper temperature input.
Keywords: snowmelt runoff model (SRM); remote sense snow map; Kaidu basin; representative
temperature

Proceedings of IGARSS 2005, Seoul, Korea, 2005 (EI)

47. An Approach of Successive Symbol Adaptation

WANG Yingjie, YU Zhuoyuan, SU Ying
Abstract: Bscause 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
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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.

Proceedings of IGARSS 2005, Seoul, Korea, 2005 (EI)

48. Research of Internet Mapping and Distributed GlServices Based on Cluster Technology
Jiang Zhu, Lili Zhang, Zhiming Zeng

Abstract: Disseminating spatial data and delivering GIS functionality via Internet has become

common-place. However, building a popular online mapping services system that serving

staggering amount of Internet users remains as a challenge. This paper describes the Internet

mapping architecture based on cluster technology enhanced by Mapping-oriented load balancing

algorithm.

Key words: Internet Mapping; GIServices; Cluster Service; Load Balancing

IGARSS, 2005

49. Calculation of Mesophyll Structure Parameter and its Effect on Leaf Spectral Reflectance
Zuhu Yang,Ershun Zhong,Runhe Shi

Abstract: Mesophyll structure parameter (N) greatly influences on leaf reflectance and transmittance
spectra according to PROSPECT model simulated data. Its influence is nonlinear and becomes less
with increasing N. We compare two methods for the calculation of N with samples selected from
LOPEX data set. The first method is to calculate N according to the relationship between N and
specific leaf area (SLA). Two empirical formulas are compared in this paper. Results show that their
correlation coefficient is as large as 0.990. The other method is based on merit function. The
calculated Ns are generally less than those using the first method. While, considering the similarity
of simulated spectra and measured spectra, the second method is better.

Keywords: mesophyll structure parameter; leaf spectra; biochemistry; specific leaf area; merit
function

Proceedings of IGARSS2005
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50. Detailed Soil Resource Inventory Using Fuzzy Logic, Artificial Intelligence and GIS
Techniques
Xing Zhu, Amanda C.Moore, James E.Burt, Duane Simonson,

Jon Hempel, and Ken Lubich
Abstract: one of the major developments in recent efforts applying information technology to soil
surveys is the combination of geographical information system logic. This paper focuses its
discussion on the SoLIM approach (Soil-Land Inference Model), as an example of these efforts, to
illustrate how information technology helps to address the limitations of conventitional soil survey.
SoLIM was developed under the collaboration between the University of Wisconsin-Madison and
Natural Rsources Conservation Service of United State Department of Agriculture. Efforts in
developing the SoLIM approach focuses on the following four areas: the development of a similarity
model under fuzzy logic for representing spatial gradation of soils; the development and adoption of
artificial intelligence techniques in acquiring knowledge on soil-landscape relationships from human
and non-human sources; the utilization of GIS techniques for characterizing soil formative
environmental conditions; and the construction of an inference engine linking the acquired
knowledge with the characterized soil formative environmental conditions for mapping (predicting)
local soil conditions. Case studies have shown that the SoLIM approach has several advantages over
existing methods of conducting soil survey in terms of both process efficiency and product accuracy.
A case study for production mode of soil survey over a county in Wisconsin, U.S.A. has shown that
ths SoLIM approach is about 10 times faster than the traditional approach and its products are about
20~30% more accurate than those produced using the existing methods. The cost for conducting
soil survey using SoLIM is about 1/3 of that needed for using the traditional approach. In addition,
SoLIM can generate a range of products not available through the traditional approach and its
products can be easily and continuously updated.
Key words: soil survey; GIS; artificial intelligence; fuzzy logic; machine learning, SoLIM

Fuzzy logic, soft computing and computational intelligence, P1195~1199

11th international fuzzy systems association world congress, July 28 ~31, 2005, Beijing, China

51. Quantification of detail spatial gradation of terrain position using fuzzy logic and GIS
techniques
Xing Zhu, Xun Shi
Abstract: This paper presents a fuzzy logic-based method for quantifying the spatial gradation of
terrain features. The method computes the fuzzy membership value (similarity value) between a
local location in the landscape and the typical locations of a geomorphic feature in two general steps:

locating typical locations and evaluating the similarity between a given location and the typical
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locations. The similarity evaluation contins three steps: calculating the similarities based on
individual terrain attributes for the given location and one typical location; integrating the
similarities values on individual attributes to obeain an overall similarity value for the given location
and the typical location; and integrating the similarity values on multiple typical locations to get the
final fuzzy membership alue of the given location for the terrain position. Ridge and valley are used
as examples to illustrate the process. A case study using soil samples from Wisconsin shows that the
fuzzy representation of terrain position derived in this way is useful in characterizing the spatial
variation in soil property values.
Key words: fuzzy logic; digital soil mapping; terrain position; GIS

Fuzzy logic, soft computing and computational intelligence, P1200 ~1204

11th international fuzzy systems association world congress, July 28 ~31, 2005, Beijing, China

52. Development of Knowledge for Predictive Mapping Using a Fuzzy c-means Classification
Baolin Li,Edward English,A-Xing Zhu,Lin Yang,
Chengzhi Qin,Xiaoyi Ma,Chenghu Zhou

Abstract: Knowledge of relationships between a given geographic phenomenon and its observable
environmental factors is needed for mapping geographic phenomena/features which cannot be
directly observed, for example, soils, habitat potential. The knowledge is often developed through
extensive fieldwork which is not only very labor intensive and slow, but also very costly. Methods
are needed to assist local domain experts to acquire this knowledge efficiently. This paper presents
an approach based on fuzzy c-means classification to assist the development of local domain experts’
knowledge of the relationships. The method is based on the assumption that the observable
environmental factors have dominant impact on the distribution of the given geographic
phenomenon and that unique environmental configurations reflect the unique properties of the
geographic phenomenon. Under this assumption, clusters in the environmental space (parameter
space) are directly related to different types of the given phenomenon. We employed a fuzzy
c-means classification to identify the natural clusters in the environmental space and use the
centroids of these fuzzy clusters as a guide to allocate field investigation efforts for developing
knowledge on relationships between environmental factors and the phenomenon to be mapped. A
soil mapping case study shows that the approach is effective in helping local soil scientists to
develop their understanding (knowledge) of soil-environmental relationships in areas the local soil
experts are not familiar with the relationships. The soil map derived using the knowledge achieved
over 76% accuracy overall, compared to about 60% accuracy through the extensive fieldwork.
Keywords: fuzzy set; geographic information system; soil mapping; expert system; case-based

reasoning; SoLIM
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Fuzzy logic, soft computing and computational intelligence, P1205~1209

11th international fuzzy systems association world congress, July 28 ~31, 2005, Beijing, China

53. Fuzzy logic and prototype-based inference in soil mapping
Feng Qi, A-Xing Zhu, James E Burt, Tao Pei, Chengzhi Qin, Baolin Li, Chenghu Zhou

Abstract: Fuzzy logic has been applied in knowledge-based soil inference systems to map
continuous spatial variation of soils. One challenge faced by fuzzy logic-based approaches to digital
soil mapping is the appropriate representation and acquisition of expert knowledge about the central
concepts of soil categories and membership gradations within soil categories. This paper presents a
fuzzy soil mapping approach based on prototype category theory to address this challenge by taking
into consideration the mental process that a soil expert goes through when mapping soils. We present
a scheme for organizing knowledge used in classifying soils that allows for the modeling of class
prototypes and membership gradations within soil classes. The knowledge organized in such scheme
can be acquired through either traditional knowledge engineering or knowledge discovery from
archived soil inventory maps. A case study in central Wisconsin, U.S.A. is used to illustrate the
approach. Field evaluation of the inference results proves the approach to be valid and practical.
Key words: Fuzzy, soil map; SoLIM; cognition; prototype theory; data mining

Fuzzy logic, soft computing and computational intelligence, P1210~1215

11th international fuzzy systems association world congress, July 28 ~31, 2005, Beijing, China

54. Depicting Fuzzy Soil Class Uncertainty Using Perception-based Color Models
James E.Burt, A-Xing Zhu, Mark 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.
Key words: uncertainty; classification; visualization

Fuzzy logic, soft computing and computational intelligence, P1216 ~1220

11th international fuzzy systems association world congress, July 28 ~31, 2005, Beijing, China
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55. Mapping with words: a new Approach to Automated Digital Soil Survey
Jian Liu, A-Xing Zhu

Abstract: Current knowledge-based soil mapping approaches cannot take the descriptive
soil-landscape knowledge as the direct system input due to its linguistic and fuzzy nature. Therefore
this paper proposes a environmental variables used to infer a soil map are treated as linguistic
variables, and each descriptive term used to quantify an environmental variable is treated as a fuzzy
granule and is represented with a fuzzy membership function. The fuzzy membership functions are
defined through gathering samples of expert perception upon the landscape. With the fuzzy
representations embedded, the inference engine can decode the descriptive knowledge accordingly
and map soil over landscape. The proposed approach was tested in a case study in Dane county,
Wisconsin, U.S.A. it achieved an 85% overall accuracy, which is higher than that of traditional soil
surveys (about 60%) and also that of a current comparable knowledge-based approach, SoLIM
(about 78%). The proposed approach can be adapted to other knowledge-based natural resource
mapping with slight modification.
Key words: computational theory of perceptions, computing with words, fuzzy logic, digital soil
mapping, knowledge-based systems, SoLIM

Fuzzy logic, soft computing and computational intelligence, P1221 ~1226

11th international fuzzy systems association world congress, July 28 ~31, 2005, Beijing, China

56. Cognitive experiment on user interface for cartographic visualization system
LING Yun, CHEN Yufen, WANG Yingjie

Abstract: Adaptive user interface can change characteristics of itself to adapt cognitive
characteristics of different users, task conditions, and special demands. The starting point for
designing the adaptive user interface is analysis of users, which involves in user’s characteristics,
such as age, gender, knowledge background, profession, spatial cognition ability, and computer
operation level. According to users’ analysis, users can be classified into some kinds, each kind with
a certain interface type corresponds to like, understanding and cognition ability. Building a
mechanism of adaptive interface needs rules of cognitive characteristics of users, and relationship
between user’s cognitive characteristic and style of user interface, which can be confirmed by user’s
cognitive experiments. In this paper, the author introduces two cognitive experiments about user
interface on cartographic visualization system and explores the application of cognitive experiment

in the user interface research. Spain, 2005, 22th, ICA

57. Rough Sets Based Measures for the Attribute Uncertainty of Classified Remotely Sensed

Imagery.
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Yong Ge, Sanping Li, Deyu Li

Abstract: There are two fashions to measure the attribute uncertainty of classified remotely sensed
imagery. The first fashion is based on the categorical scale, for example error matrix, kappa
coefficient and etc. These measures of the first fashion can assess the uncertainty of each classified
category but ignore the spatial distribution of uncertainty within each category. The second fashion is
based on the pixel scale, for example probability vector, probability Shannon and etc. Unlike those
measures in the first fashion, measures in the second fashion can give the spatial distribution and
variation of uncertainty but have no ability to provide the uncertainty index on the category scale. In
this paper, two measures derived from rough set theory are proposed to assess the uncertainty of
classified data. These two measures not only consider the roughness within the each category but
also offer the uncertainty index on the category scale.
Keywords: Classified remotely sensed imagery; Attribute uncertainty; Rough sets

Proceedings of the International Symposium on Spatial Data Quality 1ISSDQ'05,

Beijing, China,August 25 ~26, 2005. P206 ~211

58. Purposive Sampling Based on GIS and Fuzzy Logic for Predictive Soil Mapping
Baolin Li, A-Xing Zhu, Lin Yang et al

Abstract: Predictive soil mapping predicts soil distribution based on observable environmental
conditions and their relationships with soil classes. This knowledge about the relationship between soil
and environments is often developed through extensive fieldwork. Sampling is a very important tool to
reduce the expenses of resources surveys. Now more sampling is based on probability theory which
still needs quite a lot of samples and much fieldwork. This paper developed a purposive sampling to
select typical samples based GIS and fuzzy logic to reduce the number of samples and fieldwork. Soil
formation is controlled by its formation factors. Thus, we can take this assumption that unique
environmental configurations reflect the unique status or properties of a soil type and a more typical
formative environment develops a more typical soil type. Under this assumption, the most typical
environment related to an environment niche can be taken as the most typical site of a soil type. Thus,
these most typical environment sites can be taken as purposive sampling locations.

To determine the typical environment sites for purposive sampling, we identified the typical
environment niches and its transitional features in the environmental space using a fuzzy c-means
(FCM) classification. FCM classification provided the membership distribution for every FCM cluster.
We use the centroids with high membership of these fuzzy clusters as these most typical environment
sites and specified other region with low membership values as the transitional areas. Thus, these
centroids of these fuzzy clusters can be used to locate the purposive sampling sites. The specific

procedures were as followed: (1) environmental database development; (2) environmental niches
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identification; (3) allocating field investigation efforts; (4) distilling relationships between the
geographic phenomenon and environmental conditions; (5) mapping soil distribution and accuracy
assessment.A case study was conducted in the Medina watershed, located in eastern Dane County,
Wisconsin, USA. The Medina watershed is about 6,617.6 acres (10.34 km?)in area. Soil series from
the inferred soil map match field observed soil series at 38 of the 50 sites, which accounts for 76% of
accuracy. Conventional soil maps typically achieved 60-70% of accuracy. The 50 sites can be divided
into two groups: one on the drumlin areas and the other on the inter-drumlin areas. The accuracy for the
sites in the drumlin areas reaches 90% while the accuracy for the inter-drumlin areas is about 63%. The
difference in accuracies between the two areas is due to the difference in environmental gradients.The
results showed that purposive sampling was effective in developing the knowledge of the
soil-environmental relationships based on FCM classification for predictive soil mapping. The amount
of field observations was reduced and the acquired knowledge of the relationships was of high quality.
International Workshop on the status and Research Needs for Soil Genesis and Classification.

China, Nanjing. 2005,9.

59. Mining Fuzzy Spatial Configuration Rules: Methods and Applications
R.LAN, Wenzhong SHI, Xiaomei YANG

Abstract: In view of the related research results of GIS and spatial analysis and according to the
requirement of fuzzy spatial queries, this paper presents a spatial configuration rule mining and
feature extracting method based on spatial association rule mining and fuzzy spatial relation
reasoning. We detailed introduce the principle and method as well as application examples. A six
mining steps established as follow: acquiring spatial data; selection of spatial predicates and
knowledge representation; object recognition and extracting based on machine learning; reasoning
objects’ spatial relation; extracting spatial frequent itemset; discovering frequent patterns;
synthetically evaluate the mining result in contrast to the query. Examples and their mining results
were presented to illustrate the algorithm’s validity.

ISPRS Hangzhou 2005 Workshop Service and Application of

Spatial Data Infrastructure Hangzhou, China, 14 ~16 October 2005

60. GIS and RS Integrated Application System for Sustainable Development of China's
Coastal Zone and Offshore
Du Yunyan, Su Fenzhen Li Ce,Yang Xiaomei
Abstract: In recent years, with the development of China’s coastal zone and offshore, the situation of
its ocean resources keeps deteriorating - with increasing mud sand, and pollution flowing into the

China sea, vanishing or degrading of the oceanfront swamps, raising of the global sea level and eroding
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of coastal zones. These problems are deeply challenging the sustainable development of natural
resources and environment of China.In this study, we have developed an integrated application system
of RS and GIS to generate data required for micro and macro-scale coastal management planning on a
sustainable basis. We focus on applying techniques of multi-sources remote sensing data, which
consists of the scientific data management system of China’s coastal zone and offshore, ocean data
spatio-temporal processing and analysis, simulation and output. Our final objective is to apply the
research of ocean Remote Sensing and GIS into a practical application for providing the technique
support to the sustainable development of China’s coast zone and offshore.
Keywords: China’s coast zone and offshore; scientific data management system; Ocean data
spatio-temporal procession and analysis; Ocean procedure

The proceedings of ““the second international conference

on Sustainable Planning and Development ”*, 2005

61. Research on Uncertainty in Remote Sensing Information

Yong Ge, Jingfeng Wang, Yee Leung Yee and Jianghong Ma
Abstract: To date, Remote Sensing technologies have been applied to environmental management,
monitoring and control. They are also being applied to monitor land desertification, land use cover,
environment pollution, etc. Due to limitations in apparatus and processing technology in RS, system
and measurement errors may destroy the data. Errors may be associated both with attribute values and
the location of attribute values. After collecting spatial data, we then need to process, analyze and
convert the data in order to make RS information understandable to users. When products of RS are
made, new errors will be caused due to spatial operating on maps or images. If we ignore these errors
in the RS products, it can result in wrong decision-making and economic losses. Though, the
uncertainty of remote sensing information has been a hotspot in the spatial information handling and
many issues have provide us lots of valuable results, very little research lies on the mechanism-based
uncertainty analysis of remote sensing information. The existing methods dealing with the uncertainty
analysis RS have some disadvantages and limitations, such as leading some important process of
remote information to “blind spots” of uncertainty analysis, that is, their uncertainties are not analyzed.
Consequently, the uncertainty in final image product would not be analyzed quantitatively and
expressed accurately. In this paper, we propose one new method to settle these problems.
Keywords: remote sensing; uncertainty analysis; data analysis method; mechanism-based method analysis

the proceedings of the China Association for Science and Technology. Vol. 2
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62. Application and Study of Land-Reclaim Based on Arc/Info
ZHAO Jun, ZHANG Ruiju, WANG Zhian, LI Shiyong
Abstract: In China coal is one of mail resources and accounts for 70 percent in the structure of
once-resource. Therefore coal industry plays an important role in the development of national
economy .However exploration of coal resource does not only bring about great advantages, but also
disadvantages to environment which man lives in. How to deal both resource exploring and environment
protecting at the same time and to realize sustainable development of region economy are critical to our
country.Aiming at surface subsidence in the process of exploring coal and after, this paper puts forward to
build the model of mining ecological environmental disruption evaluation and by it to direct and plan
land-reclaim task. By virtue of GIS software Arc/Info, land of mining area is classified into several classes
based on land main components such as Soil hierarchical structure, soil nutrient content, soil texture,
containing water ability, etc. and form land grade grid. In this way visual management information system is
set up and then the visualization of subside area comes into being. Finally combining with soil information,
the method of fuzzy associative memory neural network land evaluation is adopted to evaluate land quality.
in order to direct work of land reclaim.Advanced survey and drawing instrument (total station, GPS) and
chemical methods are used to capture corresponding data, and Arc/Info software to manage and analyze
these data. In the process of land reclaim, the weight is the influence degree or the contribution rate of
evaluation factors to evaluation objects (soil and land). Different land factors have variously impact on land
quality. Therefore the determination of weight is a bottleneck in land evaluation all the time. It is particularly
important to soil analysis. In addition, according to actual conditions of YANZHOU mining area several
crops are studied. At the mean time rational and feasible schemes are made to instruct the project of land
reclaim. This paper mainly takes the fourth mining area of East Beach as an example, and studies the
application of land reclaiming based on Arc/Info and good results are achieved.Furthermore, it provides
theoretical support and technological method for overall innovation of mine subsidence areas, at the same
time provides information resource for “digital mine”.
Key words: Land-Reclaim Model,Fuzzy Associative Memory Nerve Network ,Soil Visualization,
Arc/Info,Land-Reclaim
MIPPR 2005: Geospatial Information, Data Mining, and Applications.
Sponsored and published by SPIE-The International Society for Optical Engineering
31 October ~2 November 2005 Wuhan, China

Proc. of SPIE 6045 60452M ~1(6)
63. The Role of Forests in Ecological Security of a Region: A Case Study for Zhangpu County,

Fujian Province, China.

Xing Chen
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Abstract : The services of forest ecosystems are critical to the functioning of the coastal life-support
system. Ecological security is important for evaluating the life-support system of coastal zones, yet it
is surprisingly complex and difficult to quantify. Using the geographic information system (GIS) and
remote sensing (RS) technology, an ecological security analysis was conducted for the coastal zone
of Fujian Province, China. The forest ecosystem conditions of the coastal zone in Fujian Province
were assessed via spatial analysis of digital data. A model for assessing the ecological security of the
coastal zone was developed and applied to Fujian Province. The results offer suggestions for
promoting the sustainability and ecological security of the coastal zone.

Key words: Ecological Security; Forest; Role

China-U.S. Relation: Trade, Diplomacy, and Research,Beijing, China, November 14 ~17, 2005
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B e EIFRRUR (FEARSHE R B HI~F) o Sandwich#& 84 A Fu 4518 B —E 18
Bk, C1F 2 EPRFEAT L KB AT (Haining 2003) .

(2) RGuIHT ELAL 1 % b LAY 10 73 (B A 7 25 SO PG00, 0 A S R ABLAR Bk AF 43 B
% (Maximum Likelihood, fIEML) o S SHEFEI 7 SMHUEENE (B, [IHEML J5
%), N TR R AL SR R ERE 7 AT

(3) &5 7 AL 2 (Al A 7 vk Sod S, FEMATLABEUY e B ACCRR T 9 5 12
FPsEBL T EEAEE L, PN T R F IR KR R A T 5.

(4) BFX 21T GIS S IR R G b 23 [ HlE 2 M DU Re B g MG 0, R A T 4R RS ALK
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