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Backwa
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WB 9

Note: AL, WL, GL, UL, WB and BuA represent arable land, woodland, grassland, unused land, water body and build-up areas.
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FRIARA A it AR PRI TT ORI, FRIEES4E ) L3R SURI B X A fE AL . 3 v
AR AAEHIX . ZRRVI . VT N i SRR DUt eI PE R
D T S5 T e X DA R At R A ik X R 18 AR

YA A AR B R AR R O AR, AR IXORET R x A1 KT AR T =B
o, BT IR RV =S A Sk KRB BT 475 25 ARG 1| 723t DX ot 5 =25 i >
(5a); 26, PO R MUK B I X AR MR ™ . (I5b); st B A 3R IN K AR
b, B TAEIEATEACHIX (E5e); SAE LA I HURUAA fa B g 5k AE 7 ()b R A

PE, R ZE XA T3P IR BUHR L Berh . ARV D)1 S DUASET R s A (JI5d).
4 A I (0 25 DX S0 S R

BT ETA o R M) P AR A B A 825 ) DX A o 3 L S A iR 2K
Y2 1) B A DX sk B ) A R (14D, AN R R AR A AR B ) 28

FEARAEH X MR EE PR AL e X CTIXAN2IXD) Ab AR A X, AR IR R IR MTT
BB 728 T AT, B S RLI350 T Al (R4). RALTJE X R H-7K H A HE e
BelX BX) BRI P K, 7K L1580 T2 il e X — 77 Tl /& 52 28 5 M 2k (4
Wzh, F3—Jrmt R 1R R R AR KR T2 T AR e DORTIAR AR, 2R B3R E 2R
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AR — B A AW R R S BRI A 1 B2 L 22 i U B AL T AR 1

O RIL=MM ADO RPN b - e X (51X RAEGHIARIEX S5 A
FEEAFHLX, JT5R R B 3 ERY 5k %, B AL S n3 102 B, HA i
8%k H TR B AR &, BN B AR 1 A R SRR N AR A — . IR T
G 2 ] (AR B BON B3, TLIF— W IEAF R K K BE TR A (4D

et B b AR i B A X (61X IR RAT A T AR B [ A T 4%
BN G, A 53 X R IE MO FEI G o IETO6042 T2 WL HE b S AR R F I Bk (3%
4, POTRIEMS =22 “ L ERJE T AR, BSOS R RIBHA 400 T A B2
%, LB FRIDAR B ak A5 W -

F4 & RIS X 3R] P B e sE ek (#Ar: hm?)
gt 1 2 3 4 5 6 7 8 9
[X 35 AL-AL AL-WL/GL OL-wB OL-BuA WL-AL WL-GL GL-AL GL-wWL WB-OL
1 17,244 57,417 8,291 544 428,066 61,570 252,061 4,595 447
2 150,333 43,362 5,974 5,317 300,291 46,156 99,289 992 4,365
3 753,177 47,369 13,319 3,420 66,276 1,757 107,302 370 12,504
4 14,183 12,355 111,598 269,591 13,935 16,443 25,394 3,712 58,639
5 2,444 1,100 1,830 42,490 3,025 2,007 135 63 112
6 175,405 441,016 46,367 21,627 121,419 59,206 764,667 66,484 56,337
7 10,288 147,027 188,647 86,497 15,843 29,702 622,802 60,285 49,234
8 137 1,833 43,259 14,375 3,092 1,970 515 989 48,422
9 100 4,739 14,513 13,833 45,156 17,221 4,634 15,547 3,285
10 16,307 15,894 20,013 55,260 45,568 190,531 6,901 163,712 4,300
11 599 8,382 15,857 21,059 69,744 334,957 14,648 81,486 692
12 0 210 44,798 2,255 1,096 14,178 11,551 7,751 27,689
] 1,140,218 780,705 514,465 536,269 1,113,510 775,695 1,909,899 405,986 266,027

xR LR R KL

PAEAR TR 5EFACHX (700 Kid R T TFFTRmX, JFREEAZH A,
FE MR SRR DU BB N 20436 T- A B, D93 1T A Bl (3R3) o A DX/ ) i 2
ARIFROVBH, 2RI ORI . BRI AR T RO B S R R AR
1y, JLTH85F A,

ferpit X (81X WA AN, LA AL EERHE R K . KGR MEBATETA
B HAH B, DA SRS R 9K o KK - TR) PR R HL A 46 [ AR R R A4
BRA0Z TN KPS Rk -BE A X (9IX) e SRS 4 70 A, E54F K Z145 T
O BB B (4D T ZR BETREE LIS (LODX) PR DL KA bRt - ARt e 4y
B, HH K ARF A AR 160 R T A b, MRHbFHC I 2190 R T AW (R4, F
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MU N T AT YR IR IR, HHE AT DL B AR X R AR R & Sk 5 i
RIS AR RN AELE o
V0 B AR AR - X (111X AR BRI S T RIS, Sebkit
AR TOT- A b, AR IR 45 9 Rt B THI AR 335 T A W, FLih ARt k320 T A Wi, #Hh .
B 3 0 050 T A B 237 T AWl . FigTrAMTaEEE X (12K) B TREDsX,
LR HAAAR N, R NSRS B AR L TR
R4 FH IR FBNAS X L HR PR Sk (#AE: hm?)

1
conyersion 2 3 4 5 6 7 8 9
Arable

land-Arabl  BrHb-bRE AR-KIE HAR-IRE MM ARHh-FEHD FOMb-PRL RO K-

e land

zZones

1 17,244 57,417 8,291 544 428,066 61,570 252,061 4,595 447
2 150,333 43,362 5,974 5,317 300,291 46,156 99,289 992 4,365
3 753,177 47,369 13,319 3,420 66,276 1,757 107,302 370 12,504
4 14,183 12,355 111,598 269,591 13,935 16,443 25,394 3,712 58,639
5 2,444 1,100 1,830 42,490 3,025 2,007 135 63 112
6 175,405 441,016 46,367 21,627 121,419 59,206 764,667 66,484 56,337
7 10,288 147,027 188,647 86,497 15,843 29,702 622,802 60,285 49,234
8 137 1,833 43,259 14,375 3,092 1,970 515 989 48,422
9 100 4,739 14,513 13,833 45,156 17,221 4,634 15,547 3,285
10 16,307 15,894 20,013 55,260 45,568 190,531 6,901 163,712 4,300
11 599 8,382 15,857 21,059 69,744 334,957 14,648 81,486 692
12 0 210 44,798 2,255 1,096 14,178 11,551 7,751 27,689
Total 1,140,218 780,705 514,465 536,269 1,113,510 775,695 1,909,899 405,986 266,027

* BTN R AL

5 A A AR A SR BACE AR 1 SCBR B4

3R ARAL R N SIS B E R T B AR B S AR — Rl oy B3 R IE I, R AN
RIEA A RTTR: — 2 R RIS SRR s i T ek, B 32 2 X380 E AR B3R 55 7
SEEES, EEAREAR. tF. RS, DURFAERMEPER, TR ARSI T
Yo, BRI NRE R ) AT A P 5 0 DA RO R 7 s £ . BLE N B a0 A L A0
WO AR, CARAFF A RSE  xFT B XOREERHIE A oM 224k, [ X BOR
Gl R BIRBMIE

WAL S 2 G R RN IREEYS, R AR ERIRE, fEEERETF 5
KA 22 i) AT 0, AR 3 0 22 ) 4 & ) 2 SO BILAE ) S AR (1 3R I AL i 32 2
FHIE. 65K, b EIRAUE [ R A S RRHIE LS (1) ARGURIE XS0, KIL=/
WD, AR B e R B R oy B3, 5 2 E R I K50 % . %X
SRR RN 0 231 5 35 (0 S BTt 7K 1328 [ 2 (R b 35 iz [X Ik i A R 4k 8 JE B3 5E 1
Bt (2) IR JE R R FE ORI 2 Y )1 R X, k3] 4 [ R I 18, 8%
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TR, B 7 XA W 2R B XT3 A BOR RS PR 22 (8] A, 3 A2
A B, K LIR, % X AL A R AU 2 WIS A SR SR 1 e ZE MM /) 503,
(RNt ELREHER 1 AR B N 25 2 A Tk R A e, AR TV AR e Ji O X3 2 RS AR L 1)
5577, HeF) TAZIX RS . (3) PEHHL CEIARPEALAN TG R XD Sl el B
T &, IR A FEIRHEAC S BRI 7% o H B R R AZ X AR i T R EE R, B
A DX IR T AR AP RIS B Bl 5K PO B AT R BRI S, 55 Bl AL AR . (4)
19904 AATIIYII T 2 18] 47 e die 9 AW H I BRIE = Sy LA AR it X, L5 4R W] Sk
T IKIIHL, XAN999FETFARMEAT 1 (rhrHe N R 13 B %) AR BE R 2 A
TFie Bz, FETSFEMAE MY IR AS B D BRI 88 22 50T At (b,
[ AMEST . BRI A T — R A AR R N, PR
— P AR S IR SR — B EAT — il U R (B5d).

RN SARMRE, i 0 PRy R AT AR AR 7 R0 R R £ 2 4 ) B Bkt . RV
DRI B DN I BRI 2030 AR OR Y 53 BAL R FR AR AR il o v Bk 2 22 B i e id
R — DT, R RIS GO XY R B 1R LR ARIRAAAE . AR
AR, WAAAENS BRI E. — i, AR ST e e A A0l A7 1
S ARAACE 5T, KRB EHTT B 5 — 07, MAEEZR “IBPHEARIL R BUR
1R RGNS, BABCRT R TP B [J XK T 1990405 1S iR HHE it 5
BURA “RIRMORY TRE” BIOR, RS IXIT e 2B TR, IRt i3k, idra ity
S RdEHIX . (H T AR IR IR B AR AR 20004F , XL [E KEGRIE A T b it
A I RER A R 8 0 2 B

DX 42l RUBE ) FH AR AL T 1 R 1R 2 2 4% 5 8 B, A e rh XK I3 AR 3 1 2 45 3]
WL ADOKREE, MWL, DR R AL 0 A KRR Sii 5K H .
7K FH AR P 7 A1 5 BR B R B UM 55 267 SR AR I B3R T AR 4K o 7E 1998 R AT iRttt /K 9 5 K
A2 JE, ZIXSEHE T CCPSeATE IBBREW ARSI TR, KPR AEW, AEERATAR Y

K, R S R A0 23 R AR S A BT R 1 BRI DT 1) K e
6 Z5iL5e

(1) WrFERY], AR a2 645 B M T B SEUR R, 22 FEX R “ 25 [alkg )R 7
5 IR RIS T, EaRit i B R R R T, DU R AR
T2, BERLUCCHF SR FEARL M, WRLUCCS) /123 A RO . B AT 7, &
TSI T v R B 3R B2 DX e A Rl 23, DL s 1 o B ARt R 38 £ g (]
—ZE (B RFAEIF LRSN3R A4 T X sk SRR SR, RIS KRN 1 - 3R A2 AL B 7724 4L
BT FC RIS B AT Xk o AZIUT FEE BRI T R0 “ B SR 7 5 I TR R R
BEAT SRR AL, $EmBT AR R AR RRRIAE R 7, BLA “RE R AR RE " B — A 2 0
Ziko

(2) A5 RFR FE 3R I AL A WIS X FRARFAE, e 2R, P AR GuAR A Xk
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R R 5K BRI s AL R BRI RAE, X2 B B AR SNy
PE I AN &S 3h BB Eh A S R T 45

(3) A AT FENLZ B LA EEZ N 5, W AR, SRS, 4Bk
AR X IR FRD S | - 2t FH 3 A TN ) S A DA K% 4 i P A2 3 B0 AR Pt sk 2t
P45, HAT, FAE R ANy T O ar 7K ELLIA R, S5H©BE
DRNTIETE X SRR N St 2 2 Rl o 3 ob AR AL o smin, Jf H S Rt &2 A ar ¥ i 4
B Abse ARG, R A AR A B R .

BOM: AR S S BB SRR IIEA Hh R 27 e J 98 X R XA 5 TR P £ — T Je it . AR
#LL 5 T SIEEHT T A ISR Gy QU S BRI BRI SR AT AR T 0L B U S W A AT
PRLEARTSE 01« KA AT S AT Sk SCRITFE 0 B sl BT 76 T 5% BT 78 3 S5 AT H O 2N B, 5k

Hgt!

SHIR (05D
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BT R B BOR B M G ISR R AT T

M G B E KR

i

koK Rk

%

FEE: TEMMETH BRI NG B (SIC) JMF, AT ET h i pRRA R
WA GIS AR R A, TR R A 1A 50 70 B AF AT SR AR 9 S B — 4R GIS
IR R SIaAT R, DR r ) Y r 8] 45 AROR SEBLBC S 2 (A1 Ml e 2| i S 85
IR UL B IR SR 26 A% GIS HH A AT RBE R AR

KRB il WRSTHS, BB, AR ES R, B GIS

155

RPN H AR R R EZ D T 437 Pl Internet FIWEB AR R I IR T . H AT, S8
— AR A AR BT BT — AR BN 28 152 R A R 1 23 o 78 55 T AR R (1) I 28 24
Bi T, FLIBCI N FH B IR s b A SRR A L S E R AR, XM R R ot T S AR X
FIH RS B ARG (GIS) A JE IR R, Wk LR BIRZII S0 « AU FTGISHR R,
b5 FLEh i 5 DhRe SR VER AN N, A% Si i Bt g5 S & b Al stz 47 720 B
TSR HHH ) BB PR BRI . ANEEAN AR SRR AR B2 P AU K R A, GISHI LT
IRk R A N 254k MM DL Rtk ST MR . RET T RGISH P, X FlR g
Pk T2 BARILAEFE T W 25 3 S &M B D & IGTS A s H B SR ¥ +7r1a ), 1
LG 7 FH AN B SIS 2 R S0 S 22 1 SCRE, T ELX T8 (A5 S8 3R = DL RO 25 2 [l JE Ak 3
553 BT DI RE R L A S Be SR HEAH R SCRE, B SEIEBANGISRL I, &AM Z IRl
7 [E AR

Hh ] (Middleware) B ARAE N AFE T RGBS FERHZ FI—MERER, 4K
PIRE T B IAZ O o AR T S FhAL G MY (0 B PR, DTS 82 i) i 2 m] A SE T
o RN SRE RGE D Re S, T 50 22 Mk R AR rh e BAR RV S5 B Sl v, JREE T
PRAEAL IO 2T IF R, SRR A A AL O3 5 B PR B T R o B — LU 96 Tolkbr
AEFHE S, Hh A R A B T 2 e B T B R AR A (RIS AT HE SR, Ik — B HE M1 2
BAFRHET SRR . TEGISHUE T, Gr— I 52 RS GISHh I () 4 P b - HEAT BT
HWHITF R, K2 MRSEAE SGIS RS A R AR R, T 28 IR5E R 1 2 [A) 4%
PRI ES - SR 2 7 S R R A RS EERE U R Z R0 MRS
P IF TAEEDIRE LI AT e, TR AECIS WAL G FR (I HARGIS A i AR AR 75 SR it A
PRIIGISThREARSS » MR — D s 2= (5 B L = i &k b, W2 H s K2 2R,
2R S BRI KR

EOSCHIEAE (HER(E S REE) 2002 5 4 &5 3 1

~26~



KRG B

ARG IR GISHI AL LR R 545, 2 BGRBEXT Qg A o R A e AR g R
Bt H— GISE AR RS 2R, DL 24 )5 2 [R5 B R G A . The i
FRITE. RMAG IR 2 RGWME TS HNIIRERE K. SR HmBE R, 4544
HEE A IIGISM AT, — 5, BT R AT o R 0 22 4002 AR TR Xt 58 e s b 2
RGE S RBE DI REFAFHOTF I« AT R R A IS AT AR R BN ROHES 1, RIS, ]
P2 FWebService iR N Fr{al 2 IGTSThBE ARk 5545 W 28 TH S IR Skl ok, LE UGBk
TN AL BEES . fA0f s SV B BE BE % . AR X LEELA b, WIRSCR AL GEGISH AT RS H)
Sl GiaA TR, B Sl A A RS B RS GISHI H br.

AT S XS RS I 22 (B S PR AR R A BEAT SR A T 38, #E LA B R0 A%
GISH)—Ff R AT Y SEB B —— T AFEOR, fRJE et T IS GISH e AL VA R 5 45k i
vty IR IARYE A A R H LA S A B AL B 5 73 # DL K 43 8] 52 il 55 = A 5 T ) PR SE Bk
1T TR R IR .

2 ZE[EE 2 P AR P EEBR R R
2.1 MRS EE B M (SI6) HAR

WA SR — PR LI T 2 231 5 b v SR SR U L AE — S AR R ORI it
G AR A 2 SRR R, LEUB St AL THERURRE . ik RS LU TR &R
G HET, PSBORBE (F R LSRR WebZ JE IR 2R = R LIRS, thalfroy
S = ARRIRF IS, HL 3 B Rl SR R BRI, ATV B By ST F A
FRAE S R IR RIS B S5 ME . — T, MRS &SRR ANE, TSI S
e A B T L AR PP 22 (BRI, T 1 W R SR AR P 8] vt 2 VRS 2 T )3 368
FIRASEI,  BEAnR) F RS SR AT LUAR 75 (68 (1 SEEEE B 2 AN R TH SRS s, X R — AN H i
[FIALRE . S38h, WS R d T AR B BT TR FRAE Y, 3K DA T — ATl AR TR 3
dho FE, PRI LA MBS KRS, I EATRENS B IENALIIRE T . B 70 A 2
R RSRBSCRF LN, O T SEBLE s R, R WA Bl R R BCE 2 . IR
RS, AP AR AR B A5 B RE AL 27 50, HAT, 7ERIR T RERORT T Exs (5
SRR KRR LI EARIL R OOy — MM E . I, H AT 5
FHZAT Ay it A A5 B R SRR PR =R K

A% SR H IR KRR FE E A B RIS [ R K — R SR G5 R . WAE UK J5
SEDR AT RIS s 3 i REA) B AR SE VR 2 RV PR 5 R RO 7 e ) B B AR ) K
THEE: HRAG. HRBER N, 72X H R 2 U A AR TS R L, R TR
R DR E B P vt 19X 2R A 78 1 25 1 B S BT ELE RS R, DR TE R L e K Y
THEAER, R, PSR RS — 4R, IR 3 1 5% [ BUR ARG i
HAL. ARG, H AR 2 508 FE K # ORI T RN 1 KR TT 5T 40Kk 53 WA S i
FUIHR,  LEUnSIE “ aER(E S IRAE " MDEE Y “ DL [E M7 4. ek, TBM
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ANSUNZE i b 22 =] W0 B2 e S Pl 2 v B RE 0 SN B AR 2 Ak () H 3 70 A AT, (AR X 2
Al AR e T RN UL T RCIE R R SR B PR T AR S5 e A5 LASEEL. HAT, £ A MK
b, LU 2 F RS AR DY DR TH SO G AN 6 K v R A BT SR b 3 [ 2 2 7y [ Bk
IR 8 BARIAEE, BT 18] LA1Gbps LA L s 38 T8 ELAREESR o I8 WA T PR 72
KT AHBLEIHEN, BHEA G E 863 1) “mtkfe it LHrpEA, £ “+I” WA SR
A% I FERTS. ] A o RIS AR D9 B T SEROR BT SE B A 283t BB TH ST “ 142
W% (Vega Grid) TiH OB VP2 EERHERE, 32 H AR SCBLEAT KM E
PEACERRE ST mPERETHEAE ST, DU R % BRI AR v BN F SR (I RE S AR AR &R, F
R T “IREMKE” (Service Grid) MIHER.

“HrrdiBR” BORES, SEPR B M HEOREHERE BRFA U — AR “ s
HER” FAGHER L — U1 5P B A RIS B, FIECT RO G AT R I A7 ik iy = 5 i 52
Y5, JEIEIE AT 3L, AT Rt e IR o H TR (R R A5 2 B B WA 1 — Seke i,
A HAEAA AR 38 BATBEREPE . Zp A tE . SEEEMER G 1E. Bltl, BT BRI ERR
R RS BRI (STG) ME& st E et —Mm] DASE B AR 8 /2 (A5 B ot AT —
ACH S A0, BATH 75 IR 55 B8 77 102 1A R 2k Atk et . STGIR A 17— AL ¥ 22 )45 2 3R
B AR5 R R 55 IR SR AR BORHEZE, DL REAL ) 25 8] (5 B AR B & ML A N AR . K
JESTGHIA, K A5 BN 55 1 55 AROASE AR A 28 ATURH IS i it e Tt A 182 14 ) € HE ) ¢ [ B A
ZHE R RIERSEE S MR AR, e H I K2 R IR SR ERE RN AR R, 2
[BlfE B A (STG) 2% W5 RIS A B R R I A R R RESE . LA sy B REAL 42 1)
TSR AR 15 5l S A2 N T 0 AT QB A B S A 2 TR A% T SIS, Ll 2 S S
FEfR TR IR N A (A S AL BN S T S B, SERLSERE 2 A A () M (R D b B
SIS 2 [ AR (IRPC, SEBLSHA R ELERAE,  SEBLSRE ST T 1 22 0 A1 AW F]
TAEHLA
2.2 HEAFEARKIERR

A — R RIS AT AR B LB 55 4 AR 8 LK — R SL (K R S B SSAE R
ik TR E LR a7 = W S M T VA E e AP EARTI S S S/ 75 1) )i Rl = A R o i i = 8 N
A5 BB BEAE ST, RELEERNINE. R LB E RN EE.
FR T A B D A — SRR, AR — R ARSI, A T AR ANUA AT DASEEL %
b N PR Py 8] 4 f] B ELE 0 HUE B AT PSR BLE A 2 8] 5 M S R LA s H AT, T
I A IR AN v, R R A SN B RE O T AR R 2 G A 5 T R D RE R e,
H B L — R AL T L JE AN 2% 2 22 1], e S 0T AR LR YR B e SE I AT I ]
frdah e, A AH SR R R B A AT DA THRZ SEEALA] (it SENURE AR R 51 )
ST IR, IFSEBUANER & R R Z OS85 1 & 3R AE . £8 CAT M sebr i o, AR
2 KAL) AL o3 A7 ORI AR HE T & B SL AR 1 P IRAEBOR , a5 25 e el K7
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MBI T RGEIATALE S T 50X A~ 2R Gede i) 1 Bk UL Ao
Hh AR R S A 0 R B s

/I%%%DI

S F 1 R ST

R i

B N3 Hod

M3

N2 RZFi2

A I R BT of LA 0 P 44
1 A A R R A

Fig.1 Basic Concept of Middleware

L SRR AN [ 2% R TR P 5 o S FH A 3 T £ B[R] AR B30 A B Ry — P IR 45 4 1) L
TERERITE, IR Y & TP LGRS 3850, TR T — R 462
FU AR R S B AE N I =R B SR A5, X RSSO T R TSR AT R BRI
S5 AR TN R AL 1A IS

FEFET AT PR IR, o AR AT DA 23 g DU R 28

(1) %:TRPC (Remote Procedure Calls) ffH[aIff. RPCZ&—Fii & 4ife 7 & iis &5 4
AR R RE, B X Goa) DUAAE T R G BT 3P & E

(2) TH PSR R, SR T B AR s g AR (R Ry . X e & A T
FURSS AR, WG T EMRR, — R IEEETRPCIE At E 2 B B & s 47
LVE

(3) T X154 R ACH (ORB, Obecjt Request Brokers) f#)Hfj . 12k a) 44 2 [ ) %of
G FRRF I E . S RE I ORBIEAT B HHi% 4%, ORBIFE M Ab 3 AR BUAN 22 42 75 THI A K
i) 7 o

(4) B Ferb A o AT LASCHRRR 544 4% G2 5% S 80 e (i B U7 1

—RRRAUL, B SS A AR K A R, R TR R A A S S T AR A B2 7R
2 P v PR FH R e 75 A P A o A1 AR BRI — 5 B 5 IR 5%, T LA S 40 R
S REAL T — MM IBATE M i AN R ERAE RGN RS 4 b, XML T, & Rh R AR
REEEY R e R/ g, RS a B3 58 s 2t B B AR BdE R IR &5 AR5
i HARRAS R PG R, ISR EAANEEER, ERGPHRET . 231G 5 a4
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A FEFE LI ARG CORBATI A . Microsoftif].NetF A DL & SUNFFI2EEF A .

e ] 4o

=L ZrPi. | e =L

B2 o aE) 4 i A TTAE R B
Fig.2 The Simple Work Principle of Middleware

3 M GIS A LA R 5 &

3.1 ET R EMEEAR KM GIS Bt

HE LIRS GISH 2 H AR AE A a5 BN (SIG) BARERTFF N, KA PR AR
F R SIGTHE AN 73 (A5 RSS2, R T 17 2 [A) SR 1) 72 ) e AL 2 BRI 2 )
Sh e 5 7 () AR PR AR BE T B, (R I DA 2 () B R AR A 0o S 3 () = B B, SIS B %
23 B o a2 () A O AR AR UL, @t f ST AMLAE B AMLAS Al R P B A s, Sz
SRR BN 77 2 52 J 5 (R EASTRN ) 28 P[] A S s I pR o ot . LA an B3R R

FEAR R RA BRI o GOEAR R 5N BLOWWeb Service FIGMLAE 42 RIS, il
P IGISTRe M A #R e 8 LA — i) 7 IR SSE —il2, JFAHEAE, 7EGISIMA% BIERL T —
T T ) O R AL LR GIS R GE MR, 8 %% GISTH REMIFE IR N BB BT H e oL ke, R
FER R Z B ) FLE ) R, ek N AT DL TR TR s it . BARIE T B MM GIS &
G BT SR A& — PRI [A) X RV A5, H R Ge b R0 GO 4% BRIV BT H IR, X 2l sE LR BT
MRS E A R G A7, IR AT PR EAE A . T R 2 R
T RS GISLH LA R 5 45 Mt R R

GML (Geography Markup Language) & " [H) 42 [ SEEUAE AR AI A4 1) S B E R R
GMLEXMLIIY &, FHRAFAk FOAL iy 47 5] 1y B AIE (0 @ P BRI LB E, S 6 2 43 1)
S EAE S, TS SRR S ERARAE (1 AT MLk « GMLIRI B2 T 5 W9 2% (1, % 1t B RS A1E S F XMIL
(R SCA D7 AT IR, H A0 RS S T AT, B N TR R R A R s R A L
T-GMLEHRS (1 FEEE . AEGMLAGML Schemas il & JE 3 BB, X4 845 B A% ]
PERHE B A2 HGMLEUR IR A2 N i MAIT FEGISHIME S B . Joiids A2 GML Schemas T
G, I E A LRI, A AN RS (R A AR ELUME, A B A H . GMLEIARM
WA A B A7 o
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B3 PIHGISIK RS
Fig. 3 The System Structure of Grid-GIS

eograph Viarkup La

22 6] ST HEAil
eoMetadat: Schemas

import
K4 GMLELARBFEHELL

Fig.4 The Research Framework of GML Technique
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3.2 FE TR A1 H0E BE v Al B 2 () B AL AR

I3 2% 1) $4e 4 i 248 (Federated Spatial Database System) & H1— 4040 B WME If: B IR
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Abstract. Updated information on cultivated land is important for Chinese
central and local governments. The data can be acquired using aerial photographs
and Thematic Mapper (TM) images. But an exhaustive annual survey covering
all of China’s territory by these remote sensing images is too expensive, therefore
a sampling technique has to be employed. Spatial sampling takes the spatial
distribution characteristics of the object to be monitored into account. We propose
both direct and indirect spatial sampling models for monitoring spatially discrete
distributed objects. For the indirect method, each sampling domain is equal to a
specified region but is not directly linked with the reporting unit, consequently,
the report unit estimates may have few or perhaps even no samples within the
report units. Therefore the indirect sampling model can provide sampling estim-
ates for a large number of report units with a limited number of sample units
and a limited sampling budget. The zoning of the monitored object is based on
prior knowledge about the controlling factors and the spatial homogeneity of the
variable. The method is used to develop a sampling solution for monitoring
cultivated land dynamics. The models were tested in Shandon province and
Zhaozhuang county.

1. Introduction
1.1. Objectives

The cultivated land per capita in China is about 1.6mu (= 1 ha), less than one-
third of the world average, and the limited gross cultivated land is further reduced
by a large number of thin-non-cultivated features, such as small ridges, small wooded
areas, graveyards, independent houses and yards, small roads, brooks, ditches, etc.
which may occupy about 5-25% of the area within a cultivated area (Liu 1996,
pp. 25-30). In addition, the cultivated land had changed rapidly due to urbanization
and social-economic reform in the country in the last 20 years and the trend is
expected to last for the coming decades (Liu 1996, pp. 262-275).

Therefore, true updated figures for the net area and the rate of change of cultivated
land are concerns for Chinese governments at all three administrative levels of the
country, province and county. An exhaustive investigation of the cultivated land
throughout the country was begun in 1984 at a cost of 1 billion RMB (0.12 billion
USS5), which took 11 years to complete.

*JESC I INT.J.REMOTE SENSING, 2002, VOL.23, NO.2, 263 -- 284.
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4. For calculating f7" and S, fi7(1) is wused directly (rather than
P (D+ABT (1, —1,)]).

With the above substitutions, the direct model in appendix 1 and the indirect model
in appendix 2 for static sampling design can be used for dynamic sampling design.

A3.2. Advanced solution (in development)

Besides directly determining the dynamic degree of the cultivated land by the
difference between two years’ TM images, auto-regression or regression on the
controlling factors by multitemporal imagery of the cultivated land can better reflect
the changes (Henry and Hope 1998, Tokola er al. 1999). In the dynamic model, ¢
and p based on [f77(f)+ |APi7(f, —t,)|] tend to be, of course, larger than that based
on f77(t). A higher dynamic degree |Af77 (¢, —1,)| leads to higher estimate variances
d’w and 63 . Therefore, given a desired estimate variance, extra An,, are needed to
eliminate tile elfect of the dynamic degree |AST"(¢, —t,)| on the estlmate variance.
Although it is reasonable to take into account the dy namic degree of the cultivated
land when calculating the estimate variances, much better solutions to f, and S,
with smaller ¢ and p are expected when more samples are put into the more rapidly
changing areas than into the less rapidly changing areas, given the total number of
samples. The sampling efliciency is expected to improve if the sampling model is
based on several factors driving the cultivated land change (Skinner et al. 1994).
Theoretical formulas for the optimal dynamic spatial sampling, which directly
includes the dynamic degree of the cultivated land into the whole estimation
procedure rather than only into the estimate variance, are being developed.

References (Omission)
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Human-Induced Changes to Biodiversity and Alpine Pastureland

in the Bayanbulak Region of East Tianshan Mountains

Zhang Baiping, Alishir Kurban, ErDowlet Islamkhan, Shi Qingdong,
Cheng Weiming,
Lu Zhou, Chen Xiaodong, Yao Yonghui, Zhang Liyun, Zhou Chenghu

Abstract

The Bayanbulak region, deep in the East Tianshan Mountains, is the southernmost and
highest of breeding areas of swans in the world. As one of the few biodiversity hotspots in
Central Asia, it was listed in1986 as national swan nature reserve of China. This region also
serves as the largest grazing land and a tourist attraction in Xinjiang. But in the last 25 years, the
population of wild swans has decreased from about 20,000 to 2,000, and about half of the
pastureland suffered from overgrazing and degradation. Moreover, the local government has
been even considering building a reservoir in the region. If so, the ecology of this region would
be enormously changed, and almost all the habitats of wild swans would disappear from this
region. Therefore, it is urgent to protect the breeding areas of wild swans and to control grassland
degradation, and any plan for reservoir construction should be rejected.

Key words: Tianshan Mountains; Bayanbulak region; Swan Nature Reserve;

Pastureland degradation

Introduction

The Bayanbulak region is located deep in the East Tianshan Mountains (Fig.1), between east
longitude 82° 27'~86° 17’ and north latitude 42° 18'~43° 34'. In Mongolian, “Bayanbulak”
means “a lot of springs. ” Just as its name reveals, this region has many springs. About 270 km
long and 136 km wide, this region consists of two intramontane basins, the Qong Yulduz and the
Kigik Yulduz basins, and it covers an area of 2,383,500 ha. The bottoms of the two basins lie
generally at an elevation of 2390-2500 m above sea level, with the surrounding high mountains
over 4000-5000 m asl. Climatically, the annual mean air temperature is —4.7°C and annual
mean precipitation 276.2 mm in the bottoms. Administratively, this region is a district of the

Hejing County in the Bayingolin Mongol Autonomous Prefecture of Xinjiang, China.

*ECFI#EE Mountain Research and Development, 2002, Vol 22, No. 4, 1-7
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Fig.1 Sketch map of the Bayanbulak region in East Tianshan Mts.

The Bayanbulak region is well known for a large population of wild swans. In the early
1980s, about 20,000 swans were recorded (Jing et al., 1992, 1993). Besides, over 120 species of
additional birds have been recorded, such as Whistling swan (Cygnus columbianus), black stork
(Ciconia nigra), several species of buzzard (e.g., Buteo rufinus, Buteo hemilasius, Buteo
lagopus), and a few species of falcon (e.g., Falco tinunculus, Falco columbarius). Two families,
four species of fish (e.g., Aspiohynchus laticeps), two species of amphibian, and eighteen species
of mammals (e.g., Cerrus elaphus) have also been recognized in the region (ACAX, 1999).
Conveniently, the central wetland (30,000 ha) of the Qong Yulduz Basin, where the breeding
areas of swans are distributed, is called the “Swan Lake of China.” Actually, the Bayanbulak
region is the largest breeding and gathering area of swans in China, and also the most extensive
reproducing area of whooper swans in the world (Ma et al., 1993; Yuan, 1992; Yuan & Guo,
1992; Yuan and Zhang, 1991). In 1980, it was declared as the “Bayanbulak Swan Nature
Reserve” by the government of the Xinjiang Uygur Autonomous Region. In 1986, it was
upgraded into a national swan nature reserve by the government of China.

With a vast extension of alpine steppe and alpine meadow as pastureland, the study region
is also the largest stock-raising base of Xinjiang and even one of the most extensive, highly
productive pasturelands of China. Since the 1970s, some 1.5 million sheep-units of livestock
graze here every year. The local residents are the Mongolian Turhut tribes that have lived here
for about 230 years since they returned from Russia in 1772 (Hong, 2000).

The Bayanbulak region has become a summer tourist site of Xinjiang, simply thanks to wild

~68~



KRBT

swans, the wandering Kaidu River, vast alpine grassland, cool summer climate, and the local
Mongolian people and life style. Every year, ever-increasing number of tourists come all the way
from other parts of China and even abroad to the “Swan Lake of China” for sightseeing.

Prior to the early 1980s, the study region was almost closed from the outside world. The
opening in 1982 of the Du-Ku highway, which crosses the Tianshan range from north to south,
greatly increased the accessibility of the Bayanbulak region. Since then, great changes have been
induced to biodiversity and alpine pastureland, e.g., pastureland degradation, swan habitat
deterioration, and swan number decline. In recent years, there has been a plan to build a reservoir
in Qong Yulduz Basin. If so, the “Swan Lake of China” would disappear, and this would be fatal
to swan habitats and swans in the Bayanbulak region. In addition, the local tourism and animal

husbandry would also be affected to a great extent.

Alpine grassland types and seasonal use

The landscape of the Bayanbulak region is dominated by sub-alpine and alpine meadow and
steppe, with swamp and swamp-meadow in the centers of the two Yuldus basins. A total of 50
families, 160 genera, more than 260 species of alpine plants have been recorded (Islamkhan,
1989). Ten types of grassland, thirty types of communities and their seasonal uses have been
identified (Table 1). The distribution of grasslands is shown in Fig.2.

1. Swamp and swamp-meadow occupies the lowest section (2380-2500 m asl), namely
along the upper reaches of the Kaidu River. In the swamps are such herbs as Carex spp.,
Trigochin plustris, Batrachium, Utricnlaria spp.; while on the relatively high lands surrounded by
swamps are steppe communities such as Sypia subsessiliglora + S. purpurea, Festuca sulcata,
Leymus secalinus, Hordeum bogdanii, etc. Thanks to the very gentle slope (0.5-1%o) in the
bottoms, waters from the surrounding snow-capped mountains meander as much as they like,
and form a series of oxbow lakes, springs and swamps. This provides favorable habitats for swan
and many other waterfowls.

2. Sub-alpine steppe surrounds the central swamp, usually on the alluvial and diluvial
deposits. It has a continuous distribution at 2500-2800 m asl in the north (the southern piedmont
plains of Mt. Narat and Mt. Eren Habirga), with a width of 16-20 km; while in the south (the
northern piedmont plains of Mt. Horo), it is intermittently distributed on elevations of 2450-2700
m asl, with a width of only 3-5 km. On different surface materials there are different steppe
communities: on sandy or old-river-bed ground is Festuca sulcata community, on thick-soil and
relatively high/dry ground is Stipa krylovii community; close to the central swamp is Stipa
purpurea community. Sub-alpine steppe covers a total area of nearly 200 thousand ha. Most of

the sub-alpine steppe serves as spring pastureland.
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Grassland

Swamp

Meadow

Sub-Alpine
Steppe

Sub-alpine
meadow-

steppe

Sub-alpine
Steppe-

meadow

Sub-alpine

meadow

Alpine

meadow

Alpine
bog-meadow
Shrub
meadow
Inter-forest
meadow
Man-planted
grassland

Table 1 Grassland and main communities in the Bayanbulak region

A w0 DB

o M w0 DN

L A

Main communities

Carex+mixed grass
Triglochin palustris + Batrachium + Carex
Carex+Poligonum viviparum-+Kobresia

Herb+mixed grass

Stipa krylovii + Festuca sulcata

F. sulcata + S. purpurea+ Potentilla
bifurca

S. purpurea + Koeleria gracilis +
Agropyron cristatum

F. sulcata

F. sulcata+ S. subsessiliflora + Artimesia
frigida

S. subsessiliflora + S. purpurea
Aneurolepidium tianschanicum+ S.

purpurea  + A, cristatum

S. purpurea+A. cristatum +Carex

Carex+ K. gracilis+ F. sulcata

Carex+Poa+Stipa

Carex+A. cristatum + Stipa

Geranium pratense+Poa
Herb+mixed grass
Carex+Kobresia+mixed grass
Mixed+Carex+Kobresia

P. viviparum + mixed + Kobresia
Kobresia

Kobresia + Carex

Kobresia + P. viviparum + Carex
Carex + P. viviparum + Kobresia

P. viviparum + Kobresia + Mixed

Swamp Kobresia

Salix saposhnikovii + mixed grass

Caragana jubata + Mixed grass

Mixed grass+herbs

Elymus sibiricus, Elymus nutans, Avena fatua,

Poa pratensis, Roegneria kokenorica,
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Coverage
(%)

>90

80

90

95

50
53

71

48.7
45-50

45
72.5

50-60
60-70

70-75
75

84.5
75.3
75

80

80
85-90
85
90-95
85-90
90-95
91.1

82
80

92.5

>90

Yield
(kg/ ha)
1,650
1,719
1744
1600

378
513

814.5

289.5
259.5

2175
186

513
723

615
1057.5

2020.5
1057.5
990
950
1020
1812
537
2325
1522.5
2587.5

1378.52

2250
1485

7545

4500-750
0

Area
(10* ha)
3.45
1.45
5.29
1.35

92.78
32.84

9.98

9.59
19.22

12.87
2.13

13.66
6.33

63
38.13

159
95.05
13.64
235
9.02

243.78
117.91
142.67
107.47
270.95

48.4

30.03
22.19

38.74

3.67

Used in

Year
W
Su/A
Su/wW
Sp
Sp

Sp
Sp

Sp
Sp

Su
Su

Su
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Fig. 2 Grassland types and distribution in the Bayanbulak region

3. Sub-alpine meadow-steppe is a type of transitional grassland between sub-alpine steppe
and meadow. On the sunny slopes, it occurs between 2700-2900 m asl, and on shady slopes
between 2550-2700 m asl. It includes two communities and used as autumn pastureland.

4. Sub-alpine steppe-meadow appears on some sunny slopes in the northern part of the
study region. Its environment is characterized by frequent wind in spring and plentiful rainfall in
summer. Surface ground is moderately wet with a thin layer of turf. It is also used as autumn
grazing land.

5. Sub-alpine meadow consists of plenty of mesophytes, with dense grass and multi-colored
outlook. Geranium pratense+Poa sp. and Herb+mixed grass are the two dominant communities.
The other three communities are quit limited in area. This type of grassland is used in winter
season.

6. Alpine meadow usually makes its appearance above 3000 m on southern slopes and
above 2700 m on some shady slopes. It includes five communities. Kobresia community is
generally on sunny slopes above 3000 m; Kobresia + Carex community appears on semi-shaded
slopes above 3000 m; Kobresia+Polygonum+Carex community grows on shady slopes above
2800 m, with considerably wet soil; Carex+Polygonum+Kobresia community is located on
shady slopes above 3200 m with wet soil; and Polygonum + Carex + mixed-grass community
can be seen on semi-shady slopes or flat land above 3000 m. The total usable area of alpine
meadow amounts to about 890,000 ha, or 50.93% of the usable pastureland in the Bayanbulak
region (Islamkhan, 1989). It serves as summer grazing land and is the most extensive type of
pastureland.

7. Alpine bog-meadow is situated at high elevations, where the frozen soil thaws from May

to August and bog soil is formed. The dominant grass species is Kobresia sp. It serves as summer
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pasture, but very limited in area.

8. Shrub meadow appears below the montane forest belt in the northwestern mountains of
the study region. It is used mainly in summer, with a limited area.

9. Inter-forest meadow is situated at the border of montane forest, or between forest patches,
or in the relics of forests, scattered in the southern and northern mountains. It has a very high
yield of fresh grass of 7,545 kg/ha. Shrub meadow mainly grows below the montane forest belt.
Their total area amounts to 91,000 ha, about 5.2% of the usable pastureland in the Bayanbulak
region.

10. Man-planted grassland is generally located in the sub-alpine steppe belt. Its area is quit

limited, only about 3570 ha.

Pastrureland degradation

The extensive pastureland of the Bayanbulak region is nearly the one and only natural
resources of the local communities, and animal husbandry has long been the only productive
activity of the region. Yet, the population of livestock has enormously increased since the early
1950s. For example, the population of the domesticated animals was only 195,216 in 1949, up to
452,327 in 1989, and as high as 517,349 in 1999 (Hong, 2000). In other words, the number of
livestock has more than doubled in the last 50 years. As a result, pastureland degradation began
to occur.

Serious overgrazing began in the 1970s. During the period of 1968-1977, the annual local
livestock numbers reached 1.545 million sheep units (1 horse = 5 sheep units, 1 sheep = 1 sheep
unit). However, the spring pastureland only has a theoretical carrying capacity of about 0.9
million sheep units (Islamkhan, 1989). The same is true for the autumn pastureland, although not
so serious. The result of overgrazing is pastureland degradation, especially on the spring
pastureland. This shows in at least three aspects:

1. Gradual reduction of fresh grass yield. The alpine steppe pastureland about 10 km west of
the Bayanbulak Town can be taken as an example. According to investigation in different periods,
the grass yield was about 1200 kg/ha in the late 1950s, some 900 kg/ha in the early 1970s, and to
below 600 kg/ha in the late 1980s (Islamkhan, 1989). On an average, the coverage of sub-alpine
steppe has decreased by 17.8-22.8%, and the fresh grass yield decreased by 62%.

2. Grassland degradation. Grassland degradation is serious around the sheep holding areas
and water sources. Taking F. sulcata pastureland as an example: the most severe degradation
occurs around the holding areas, light degradation about 1 km away, and no degradation about 4
km away. In general, serious pastureland degradation mostly occurs around water sources, on flat

land, and on easily accessible areas. The further away from these sites, the lighter pastureland is
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degraded.

3. Another form of grassland degradation is the change of grass species composition,
namely good-quality grass species replaced by poor-quality grass species. The following
degradation models can be identified:

(1) When the F. sulcata grassland was overgrazed, Carex stenophyloides would increase
in the composition of the community. If over-gazing continues for 2-3 years, Potentilla bifurca
begin to increase, and after 5-6 years, it becomes the dominant species. If overgrazing still
continues, even Potentilla bifurca begin to decrease, and finally disappear, with barren land
left (Xiao & Hu, 1991).

(2)The degradation of S. purpurea grassland begins with increased patches of barren land
and is followed by the invasion of Aneurolepidium tianschanicum.

(3)The degradation of Stipa krylovii grassland shows differently: It begins with the
increase of Artemisia frigida, followed by the expanding of barren patches and finally the
appearance of fine-sand surfaces. Frequent nibbling at and trampling on the grass by the
livestock affect the dormancy of the tufty herbs, lower their segregation ability, and make it
impossible to complete the growth cycle. Then, the evaporation of soil water is intensified, and
the ground surface soil becomes dry and hardened; growth and development of the tufty herbs
are impacted, and grass coverage decreases. Later, anti-drought Artemisia frigida or Potentilla
bifurca with rhizome appears. If the process of desiccation continues, Artemisia frigida and
other plants disappear, and, finally, dry and hardened or even sandy ground comes into being.

(4)The degradation of Kobresia pastureland can also occur due to serious overgrazing. It
begins with the plants becoming shorter and with the increase of windflower (Pulsatilla
chinensis), primrose, and Umbelliferae in the composition. Then, windflower dominates the
community. As a result, the grass yield is lowered; grass forage decreases; and poisonous and
dichotyledonous herbs increase. But the coverage does not change obviously.

According to grassland degradation criteria for the Bayanbulak region (Islamkhan, 1989),
about 10% of the pastureland is very seriously degraded, 1.4% seriously degraded, 28.6%
moderately degraded, and 9.2% lightly degraded. In shot, about 50% of the pastureland has
experienced varied degrees of degradation (Fig.3).

In addition to over-grazing, there are other human activities that have led to pastureland
degradation in the study region. The developing tourism is just such an activity. It has been
widely accepted that tourism affects mountains in many ways (Mountain Agenda, 1999). This is
especially true in the Bayanbualk region. From the Town of Bayanbulak to the swan watching
sites is about 70 km apart, and the tourists have to take jeeps and cars to get to the site. But there

has been not a fixed way available. The cars and jeeps often “open” ways for convenience,
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especially after raining. Usually, seven or eight ways can be found, each 8-10 m wide. This

seriously destructs large area of pastureland.

EREN HABIRGA MOUNTAINS
> . o0

S

I Mo degradation
Slight degradation
L, Moderate degradation
20 1] 20 Kilometers || Severe degradation
—— ¥ [ Extreme degradation
|| Sub-nival and nival areas

Fig.3 Distribution of degraded pastureland in the Bayanbulak region

Human activities threatening biodiversity

The local Mongolians regard swans as the “Birds of God” and have a tradition of protecting
them (Hong, 2000). They worship swans and serve as their “patron saint.” Before the 1970s, the
swans and their habitats had been well conserved. But since the late 1970s, the biodiversity of
the Bayanbulak region has been seriously threatened. This can be illustrated by the dynamics of
the number of wild swans. As mentioned above, about 20,000 swans were recorded in the early
1980s. But in the early 1990s, there were only about 2,000 left (Jing et al., 1992, 1993). Prof. Ma
Ming, ornithologist of the Xinjiang Institute of Ecology and Geography, after several times of
field investigation, even argued in 2001 that the number of swans was very likely less than 1000
in the Bayanbulak Swan Nature Reserve. In other words, the number of wild swans had
decreased at least by 90%. This is really amazing in a time of biodiversity conservation all over
the world. The following human activities can be identified to be responsible for this catastrophe:

1. Grazing in the swan breeding areas. In recent years, owing to pastureland degradation
and carrying capacity reduction, livestock began to be driven into the deep of the Yulduz basins,
simply into the core area of the Bayanbulak Swan Nature Reserve. As is well known, swans are
rigorists for habitats (Yuan & Zhang, 1991). The incursion of livestock into the breeding areas of
swans necessarily forced some of the swans to emigrate. Owing to poor management, this nature
reserve exists, to a large extent, only in law and on the map.

2. The unlawful activity of poachers. Some people even poach for swans, collect swan eggs,
and even destroy swan nests. In 1978, even some of the staff of the Urumqi Zoo captured about

100 swans with ropes in the region. Thereafter, swans began to flee in panic when people
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approached. This interferes with the normal life of wild swans and is partly responsible for the
decreasing of swan population.

3. Inadequate activities of tourists. Some tourists approach swans too closely, and some
even enter the deep of the “swan lake” by riding horses. The swans are often forced to fly away
in panic.

4. Spreading pesticides. Almost every year, locust invasion occurs in the Bayanbulak region,
and sometimes airplanes are used to spread pesticides to kill grasshopper. This usually adversely
affects swans and their habitats.

In addition, a potential effect on swans and their habitats deserves our special attention.
Thanks to favorable geological conditions and visible economic benefit, the Qong Yulduz Basin
has been for years considered an ideal site for a montane reservoir. The dam of the planned
Hulstai Xil reservoir, 600 m long and 14-15 m high, would be located at the outlet of the Qong
Yulduz basin. The top of the dam is to be at 2400 m asl. The water level would be at 2395.4 m
asl. If the dam is constructed and water stored, a water surface of 38, 500 ha would be formed.
The adverse effects include: (1) about 90% of the breeding area and about 70% of the living area
of swans would be inundated. This would be fatal to the breeding of swans in this region; (2) The
number of swans would decrease enormously. Owing to largely reduced habitats, the swans
would decrease by 65% in the first year after water collection. And this would continue thereafter
(Yuan & Zhang, 1991). In short, building such a reservoir would completely change the ecology

of the Bayanbulak region and would be fatal to the wild swans.

Conclusions

1. The Bayanbulak region is a significant region rich in biodiversity in the Tianshan
Mountains and even in the whole Central Asia. But human activities have caused severe
biodiversity reduction and grassland degradation.

2. Because the incursion of livestock into the breeding areas of swans is the main factor
reducing biodiversity, withdrawing livestock out of the swan nature reserve is the major measure
of biodiversity conservation. To do so, the Management Bureau of the nature reserve should
coordinate its relationship with the local government so as to stop the local livestock from
entering the nature reserve as soon as possible, and the degraded pastureland must be improved
and man-planted pastureland expanded.

3. Nature reserve management should be strengthened. The Bayanbulak Swan Nature
Reserve should fall into category IV (Habitat/Species Management Area) of the IUCN protected
area management categories (IUCN, 1994). The “Swan Lake of China” is the home to wild
swans, and it should be rendered to wild swans. The tourists should be strictly restricted to the

watchtower and the natural observatory sites around the wetlands. It can be considered to fence
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the swan lake near the observatory sites to make the swan lake a forbidden area; to establish
more watching towers; and to provide telescopes for tourists. The natural state of the swan lake
should be restored. In this way, the swans and their habitats could be strictly protected.

4.  Any plan to build a reservoir in this region, whether in the Qong Yulduz Basin or in the
Kigik Yulduz Basin, must be rejected. The negative effect of building a reservoir in any of the
basins is serious and may be far more than we realize now.

5. International cooperation is urgently needed. The immense Tianshan Mountain range
rich in biological and cultural diversity has attracted the attention of NABU (Naturschutzbund )
of Germany (Succow and Dompke, 1998). NABU has set up a project office for Eurasia in 1993
and initiated projects in central and western Tianshan Mountains. However, little attention has
been paid to the Eastern Tianshan Mountains in the territories of China. Clearly, the projects of
NABU should be extended eastward to eastern Tianshan Mountains, and experiences of Swiss
and Germany in mountain biodiversity conservation be introduced to and applied in eastern

Tianshan Mountains through international cooperation.
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3.1 HFREATIR S K EH 33T

1. Land-cover classification of China: integrated analysis of AVHRR imagery
and geophysical data

J. Y. LIU, D. F. ZHUANG, D. LUO and X. XIAO

Over last two decades, numerous studies have used remotely sensed data from the
Advanced Very High Resolution Radiometer (AVHRR) sensors to map land use and land cover
at large spatial scales, but achieved only limited success. In this paper, we employed an approach
that combines both AVHRR images and geophysical datasets (e.g. climate, elevation). Three
geophysical datasets are used in this study: annual mean temperature, annual precipitation, and
elevation. We first divide China into nine bio-climatic regions, using the longterm mean climate
data. For each of nine regions, the three geophysical data layers are stacked together with
AVHRR data and AVHRR-derived vegetation index (Normalized Di.erence Vegetation Index)
data, and the resultant multisource datasets were then analysed to generate land-cover maps for
individual regions, using supervised classification algorithms. The nine land-cover maps for
individual regions were assembled together for China. The existing land-cover dataset derived
from Landsat Thematic Mapper (TM) images was used to assess the accuracy of the
classification that is based on AVHRR and geophysical data. Accuracy of individual regions
varies from 73% to 89%, with an overall accuracy of 81% for China. The results showed that the
methodology used in this study is, in general, feasible for large-scale land-cover mapping in

China.
INT. J. REMOTE SENSING, 2002,1-16

2. Combining remote sensing and ground census data to develop new maps of
the distribution of rice agriculture in China

Steve Frolking, Jianjun Qiu, Stephen Boles, Xiangming Xiao, Jiyuan Liu

Yahui Zhuang, Changsheng Li, Xiaoguang Qin

Large-scale assessments of the potential for food production and its impact on
biogeochemical cycling require the best possible information on the distribution of cropland.
This information can come from ground-based agricultural census data sets and/or spaceborne
remote sensing products, both with strengths and weaknesses. Official cropland statistics for
China contain much information on the distribution of crop types, but are known to significantly
underestimate total cropland areas and are generally at coarse spatial resolution. Remote sensing
products can provide moderate to fine spatial resolution estimates of cropland location and extent,

but supply little information on crop type or management. We combined county-scale
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agricultural census statistics on total cropland area and sown area of 17 major crops in 1990 with
a fine-resolution land-cover map derived from 1995-1996 optical remote sensing (Landsat) data
to generate 0.5 resolution maps of the distribution of rice agriculture in mainland China.
Agricultural census data were used to determine the fraction of crop area in each 0.5_ grid cell
that was in single rice and each of 10 different multicrop paddy rice rotations (e.g., winter
wheat/rice), while the remote sensing land-cover product was used to determine the spatial
distribution and extent of total cropland in China. We estimate that there were 0.30 million km2
of paddy rice cropland; 75% of this paddy land was multicropped, and 56% had two rice
plantings per year. Total sown area for paddy rice was 0.47 million km2. Paddy rice agriculture
occurred on 23% of all cultivated land in China.

GLOBAL BIOGEOCHEMICAL CYCLES, 2002, 16 (4), 1091

3. Regional carbon dynamics in monsoon Asia and its implications for the
global carbon cycle

Hanqin Tian, Jerry M. Melillo, David W. Kicklighter, Shufen Pan, Jiyuan Liu

A.David McGuire, Berrien Moore 111

Data on three major determinants of the carbon storage in terrestrial ecosystems are used
with the process-based Terrestrial Ecosystem Model (TEM) to simulate the combined effect of
climate variability, increasing atmospheric CO2 concentration, and cropland establishment and
abandonment on the exchange of CO2 between the atmosphere and monsoon Asian ecosystems.
During 1860-1990, modeled results suggest that monsoon Asia as a whole released 29.0 Pg C,
which represents 50% of the global carbon release for this period. Carbon release varied across
three subregions: East Asia (4.3 Pg C), South Asia (6.6 Pg C), and Southeast Asia (18.1 Pg C).
For the entire region, the simulations indicate that land-use change alone has led to a loss of 42.6
Pg C. However, increasing CO2 and climate variability have added carbon to terrestrial
ecosystems to compensate for 23% and 8% of the losses due to land-use change, respectively.
During 1980-1989, monsoon Asia as a whole acted as a source of carbon to the atmosphere,
releasing an average of 0.158 Pg C per year. Two of the subregions acted as net carbon source
and one acted as a net carbon sink. Southeast Asia and South Asia were sources of 0.288 and
0.02 Pg C per year, respectively, while East Asia was a sink of 0.149 Pg C per year. Substantial
interannual and decadal variations occur in the annual net carbon storage estimated by TEM due
to comparable variations in summer precipitation and its effect on net primary production (NPP).
At longer time scales, land-use change appears to be the important control on carbon dynamics in
this region.

Global and Planetary Change 777 (2002) 1 -17
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4. River sedimentation and channel adjustment of the lower Yellow River as
influenced by low discharges and seasonal channel dry-ups

Jiongxin Xu

Fluvial sedimentation can be classified as one of the three types in terms of different
morphological units, i.e., vertical overbank deposition, vertical deposition on the riverbed and
lateral deposition on the riverbank. With the example of the lower Yellow River, the three types
of sedimentation have been studied in relation to channel adjustment. Since 1986, the lower
Yellow River has entered a new period that is characterized by small discharges with seasonal
desiccations (dry-ups), and strong sedimentation has occurred. Based on the measurement of 36
cross-sections along the lower Yellow River, the rates of the three types of deposition have been
calculated and are reported in this study. Multiple regression has been used to express the
relationship between the three rates of deposition and the channel shape adjustment index.
Influenced by the difference in channel sediment and by downstream variations in water
discharge and sediment load, the indices of channel deposition rate show a clear trend of
downstream variation. Controlled by this, the manner of channel adjustment also shows clear
trends downstream. Under the hydrological regime dominated by small discharges, the
tendencies of adjustment of riverbed slope and bankfull slope are inverse, i.e., the channel slope
tends to decrease but the slope at bankfull stage to increase. At present, the former tendency is
dominant; thus, the sediment carrying capacity of the lower Yellow River tends to decrease,
which intensifies channel sedimentation.

Geomorphology, 2002,43(2): 151- 164

5. Implication of relationships among suspended sediment size, water discharge
and suspended sediment concentration: the Yellow River basin, China

Jiongxin Xu

According to the yearly maximum suspended sediment concentrations (SSC) in the Yellow
River and its tributaries, the rivers are divided into three types of more than 300, 20-300, and
less than 20 kg/m3. The middle Yellow River basin is located in the transitional zone from
subhumid to semiarid climates, and covered by a thick loess mantle. Neighboring on the desert
areas to the northwest, the surface material of the Loess Plateau exhibits some marked areal
differentiation in grain size and forms three zones covered by sandy loess, (typical) loess and
clayey loess from northwest to southeast. Controlled by these physico-geographical conditions,
the grain size of river-transported sediment shows some particular characteristics; at small water

discharge or SSC, the grain size of suspended sediment abruptly decreases to a minimum with
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increasing water discharge or SSC. At water discharge of more than ca. 40 m3/s or at SSC of
more than ca. 40 kg/m3, the grain size increases with water discharge or SSC.During the
low-stage season, the relatively clear baseflow may scour the coarse bed materials, so the
suspended sediment is relatively coarse. In the rainy season, rainstorm runoff washes out fine
loess materials to the river, making suspended sediment fine. During relatively strong rainstorms,
there often occur hyperconcentrated flows at SSC of more than 300 kg/m3. The relatively coarse
grains could then remain suspended in the mixture of water and fine suspended sediment.

Catena, 2002, 49(4): 289- 307

6. COMPLEX BEHAVIOUR OF NATURAL SEDIMENT-CARRYING
STREAMFLOWS AND THE GEOMORPHOLOGICAL IMPLICATIONS

Jiongxin Xu

Based on the data from alluvial rivers in China, the complex mechanical behaviour of
sediment-carrying streamflow of natural rivers has been observed. Channel geometry also
exhibits complex behaviour in response to varation in supended concentration. With the increase
in suspended concentration, channel width: depth ratio increases, reaches a maximum and then
decreases. The inverse is ture for channel sinuosity. When suspended concentration is low, a
meandering pattern is dominant. The increase in suspended concentration leads to a
transformation from a meandering to a braided pattern. But when the suspended concentration
increases further and enters the range of hyperconcentrated flows, the meandering pattern
appears. The complex behaviour of channel pattern change may be regarded as a reflection of the
complex behaviour of sediment-carrying streamflows at the river reach scale.

Earth Surface Processes and Landforms, 2002, 27: 749-758

7. Development of Geographic Information System (GIS) in China: An
Overview

Jun Chen, Jing Li, Jiangbang He etc

Geographic information systems (GISs) were introduced into China (Mainland) in the
1970s. This paper provides an overview of the advances in GISs in Mainland China (not
including Taiwan, Hong Kong, and Macau) during the past more than 20 years. It covers the
developments of operational application systems, national geospatial databases, and technical
systems. It also reviews the advances in research, education, and institutional development.

Photogrammetric Engineering and Remote Sensing, 2002, 68(4)

~109~



GRS A B R 0 X R S 2002 AR

8. The spatial relationship between landslides and causative factors on Lantau
Island, Hong Kong

C.H.Zhou, C.F.Lee, J.Li, ZW.Xu

This paper presents a statistical approach to study the spatial relationship between landslides
and their causative factors at the regional level. The approach is based on digital databases, and
incorporates such methods as statistics spatial pattern analysis, and interactive mapping .
Firstly ,the authors propose an object-oriented conceptual model for describing a landslide event,
and a combined database of landslides and environmental factors is constructed by integrating
the various databases within such a conceptual framework. The statistical histogram, spatial
overlay, and dynamic mapping methods and linked together to interactively evaluate the spatial
pattern of the relationship between landslides and their causative factors. A case study of an
extreme event in 1993 on Lantau Island indicates that rainfall intensity and the migration of the
center of the rainstorm greatly influence the occurrence of landslides on Lantau Island. A
regional difference in the relationship between landslides and topography is identified. Most of
the landslides in the middle and western parts of the islang occurred on slopes with slope angles
of 25-35°while in the eastern part, the corresponding range is 30-35°. Overlaying landslide data
with land cover reveals that a large number of landslides occurred in the bareland and
shrub-covered area, and in the transition zones between different vegetation types. The proposed
approach can be used not only to analyze the general characteristics of such a relationship, but
also to depict its spatial distribution and variation, thereby providing a sound basis for regional
landslide prediction.

GEOMORPHOLOGY, 2002,43:197-207

9. Simulating the hydraulic characteristics of the lower Yellow River by the
finite-volume technique

Qing Wan, Hongtao Wan, Chenghu Zhou and Yingxina Wu

The finite-volume technique is used to solve the two-dimensional shallow-water equations
on unstructuerd mesh consisting of quadrilateral elements. In this paper the algorithm of the
finite-volume method is discussed in detail and particular attention is paid to accurately
representing the complex irregular computational domain. The lower Yellow River reach from
Huayuankou to Jiahetan is a typical meandering river .The generation of the computational mesh.
Which is used to simulate thd flood ,is affected by the distribution of water works in the river
channel .The spatial information about the two Yellow River levee ,the protecting dykes,and
those roads that are obviously higher than the ground ,need to the used to generate the
computational mesh .As a result these dykes and roads locate the element interfaces of the

computational mesh.In the model the finite-volume method is used to solve the shallow-wave
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equations, and the Osher scheme of empirical function is used to calculate the flux through the
interface between the neighbouring elements ,The finite-volume method has the advantage of
using computational domain with complex geometry and the Osher scheme is a method based on
chatacteristic theory and is a monotone upwind numerical scheme with high resolution .The
flood event with peak discharge of 15300m3/s.occurring in the period from 30 July to 10 August
1982,is simulated .the estimated result indicates that the simulation method is good for routing
the flood in a region with complex geometry.

HYDROLOGICAL PROCESSES, 2002, 16:2767-2779

10. Spatial sampling design for monitoring the of area of cultivated land

JWANG, J.LIU, D.ZHUAN, L.LI and Y.GE

Updated information on cultivated land is important for Chinese central and local
governments. The data can be acquired using aerial photographs and Thematic Mapper (YM)
images. But an exhaustive annual survey covering all of china’s territory by these remote sensing
images is too expensive therefore a sampling technique has to be employed. Spatial sampling
takes the spatial distribution characteristics of the object to be monitored into account .We
propose both direct and indirect sampling models for monitoring spatially discrete distributed
objects. For the indirect method, each sampling domain is equal to a specified region but is not
directly linked with the reporting unit consequently, the report unit estimates may have few or
perhaps even no samples within the report units. Therefore the indirect sampling model can
provide sampling estimates for a large number of report units with a limited number of sample
units and a limited sampling budget. The zoning of the monitored object is based on prior
knowledge about the controlling factors and the spatial homogeneity of the variable. The method
is used to develop a sampling solution for monitoring cultivated land dynamics. The models
were tested in Shandon province and Zhaozhuang county.

1.J. REMOTE SENSING, 2002, 23(2): 263-284

11. A marginal revenue equilibrium model for spatial water allocation

WANG lJinfeng, LIU Changming, WANG Zhiyong, YU Jingjie

The outside water is transported into the water-shorted area. It is allocated among many
sub-areas that composed the water-shorted area, in order to maximize the total benefit from the
input water for the areas. This paper presents a model for spatial water allocation based on the
marginal revenue of water utilization, taking the six southem districts of Hebei Province as an
example.

SCIENCE IN CHINA, 2002, 45(3): 201-210
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12. A curve-theorem based approach for change detection and its application to
Yellow River delta

Tianxiang YUE, Shupeng CHEN, Bing XU, et al

A curve-theorem based approach is proposed and is used to handle NDVI data. The
curve-theorem based approach includes a general index CD and two nonlinear transformation
SAV and CAV. It is applied to Landsat MSS images of the Yellow River Delta, taken on 1
December, 1976 and 3 December, 1988. Results show that CD can describe the general
situation of vegetation cover change in the Yellow River Delta and SAV is sensitive to
environmental change in rivers and sea while CAV is sensitive to environmental change in
industrial and urban areas.

I. J. REMOTE SENSING, 2002, 23 (11): 2283-2292

13. Sustainably managing montane forests in arid land regions: the Oytag
valley of West Kunlun

Zhang Baiping, Chen Xiaodong, Lu Zhou, et al

The Oytag valley, about 100 km west of Kashi (Kashgar), is one of the few valleys with
forests in the Kunlun Mountains. It underwent severe forest destruction in the late 1950s, and
about only one fourth of the natural forest remains. Since the early 1980s, forest conservation
and artificial regeneration have been carried out in the valley.

AMBIO, 2002, 31(6): 493-495

14. Human-induced changes to biodiversity and alpine pastureland in the
Bayanbulak region of the East Tianshan mountains

Zhang Baiping, Yao Yonghui, et al

The Bayanbulak region, deep in the East Tianshan Mountains, is the southernmost and
highest breeding area for swans anywhere in the world. As one of the few biodiversity hotspots
in central Asia, it was listed in 1986 as a Chinese national swan nature reserve. The region is also
the largest grazing area in Xinjiang as well as a tourist attraction. But in the last 25 years, the
population of wild swans has decreased from about 20,000 to 2,000, and approximately half of
the pastureland now suffers from overgrazing and degradation. Moreover, the local government
has been considering building a reservoir in this region. If this is done, the ecology of this region
would be greatly altered, and almost all wild swan habitats would disappear. The present study
identifies alpine grassland types and concludes that it is urgent to protect the breeding areas of
wild swans and control grassland degradation and that any plan for reservoir construction should
be rejected.

MOUNTAIN RESEARCH and DEVELOPMENT, 2002, 22(4)
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15. Carbon storage in northeast China as estimated from vegetation and soil
inventories

Shaoging Wang, Chenghu Zhou, Jiyuan Liu, Hangin Tian, Kerang Li, Xiaomei Yang

We have estimated the stocks of carbon in vegetation and soil in northeast China based on
data for 122 plots from the fourth national forest inventory, and for 388 soil profiles from the
second national soil survey. The techniques of Geographic Information System(GIS)have been
used to extrapolate site-specific estimates of vegetation and soil organic carbon to the entire area
of northeast China. Our estimate indicates that the amount of carbon in vegetation and soil for
the region are 2.81 PgC(10*gC)and 26.43 PgC, respectively, and that the area weighted average
density of vegetation and soil organic carbon are 22.7 MgC/ha and 212.7 MgC/ha, respectively.
The eastern parts of the region show much higher carbon storage than the rest of the region.
Substantial spatial variations in vegetation and soil organic carbon across northeast China
suggest that regional estimates on carbon stocks and fluxes should take into account these spatial
variations. We suggest that the methodology developed can be used for the entire nation of China

as well as other regions of the world.

ENVIRONMENTAL POLLUTION, 2002, 116:157-165

16. Using remote sensing to estimate the change of carbon storage: a case study
in the estuary of Yellow River delta

Shaogiang Wang, Jun XU, Chenghu ZHOU, Canfei He

Land cover change can exert a crucial effect on the terrstrial carbon cysle. To estimate
change in the carbon pools and carbon fluxes to the atmosphere. Landsat Thematic Mapper (TM)
data of 1992 and 1996 were used to calculate the extent of different land cover types and their
changes in t he estuary area of the Yellow River delta. Image processing and the unsupervised
classification allowed accurate land cover maps for 1992 and 199 to be generated, by which the
changes in the carbon pools were detected. Estimation of the carbon pools and the carbon fluxes
to the atmosphere was carried out employing the results of Landsat image analysis and the
published data on carbon stocks in vegetation and soil. By calculating the area changed between
different types of vegetation and their different stocks, the quantity of the terrestrial carbon cysle
in the estuary area of the Yellow River delta was acquired. The results shows that the vegetation
carbon storage was 11.43*10™ g and soil carbon pool 7.24*10* g in 1992, and the vegetaion
carbon pool in creased by 3.77*10™ g during the 4 years from 1992 to 1996.

I.J. REMOTE SENSING, 2002, 23(8): 1565-1580
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17. Land-use change and it’s effect on carbon storage in Northeast China: An
analysis based on Landsat TM data

Shaogiang Wang, Hangin Tian, Jiyuan Liu, Dafang Zhuang, Wenyan Hu

We use Landsat TM time series data for the years of 1991/1992, 1995/1996 and 1999/2000
to characterize land-cover change in northeast China. With the information on land-cover change
and the density of vegetation and soil carbon, we assess the potential effect of land-cover change
on vegetation and soil carbon in this region. Our results show a large decrease of 2.76x10°km? in
forest area and a rapid increase of 2.32x10*km? in urban area. Land-cover changes in northeast
China have resulted in a potential maximum loss of 273.2 Tg C for the period of 1991—2000,
with a net loss of 95.7 Tg C in vegetation and 177.5Tg C in soil. ~ The conversion of forests
into other land-cover types could have potentially resulted in a loss of 254.6 Tg C for the study
period, accounting for 68.8% of the total potential carbon loss in the northeast China. To
quantify the net effect of land-cover change on carbon storage will require accounting for
vegetation regrowth and soil processes. Our results also imply that forest protection and
reforestation are of critical importance to carbon sequestration in China.

SCIENCES IN CHINA: Series C, 2002, 45(7): 40-47

18. A Java/CGlI approach to developing a geographic virtual reality toolkit on
the Internet

Bo Huang, Hui Lin

A Java/common gateway interface (CGI) approach is employed to design a toolkit for
interactively building up virtual environments from existing geographical information system
(GIS) databases. This approach takes advantage of both the Java and CGI approaches, providing
a flexible and user friendly interface, while making better use of the power of the server. It is also
beneficial to the balancing of workloads on both client and server sides. A prototype, called
GeoVR, has been implemented by extending ArcView Internet Map Server on its client side by
the Java language and correspondingly, on its server-side by the Avenue language. The GeoVR
server is responsible for generating 3D scenes in terms of parameter values sent from the Java
client. The 3D scenes are then transformed to VRML models, and delivered to the WWW
browser for display and navigation. This toolkit, allowing users to interact with 2D GIS data on
the Internet and create perspective views from these data on the fly, illustrates how to extend an
existing Internet GIS into a more powerful virtual GIS.

Computers and Geosciences, 2002, 28(1): 13-19
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19. Integrated ecosystem assessment for western development of China

Liu Jiyuan, Masataka Watanabe, Yue Tianxiang, Ouyang Hua, Deng Xiangzheng

The objectives of Integrated Ecosystem Assessment for Western Development of China
includes: (1) providing scientific basis for ecosystem protection, ecosystem management and
ecological construction in the western development, (2) developing complete database and
analysis tools and strengthening decision-making support capacity, (3) improving ecosystem
management in China, spreading ecological knowledge to the common people, serving for
decision-making of local and central governments, and promoting social and economic
sustainable development. The design and implementation of the project are of significance under
the macro background of western development of China. By the integrated assessment of
western China, we can get the first-hand data covering all the environmental factors as well as
can disclose the situations and their changing trends of ecosystem in western part of China,
which will benefit the decision-making for the central and local governments in the
implementation of the western development strategy. In another words, the implementation of
the project, to some extent, can guarantee the regional sustainable development of western part
of China.

Journal of Geographical Sciences, 2002,12 (2): 127-134

20. The Land-use and land-cover change database and its relative studies in
China

Liu Ji-yuan, Liu Mingliang, Deng Xiangzheng, Zhuang Dafang, ZHANG Zengxiang, LUO Di

In mid-1990s, we established the national operative dynamic information serving systems
on natural resources and environment. During building the land-use/land-cover database for
mid-1990s, 520 scenes of remotely sensed images of Landsat Thematic Mapper (TM) were
interpreted into land-use/land-cover categories at scale of 1:100,000 under overall digital
software environment after being geo-referenced and ortho-rectified. The vector map of
land-use/land-cover in China at the scale of 1:100,000 was recently converted into a 1-km raster
database that captures all of the high-resolution land-use information by calculating area
percentage for each kind of land use category within every cells. Being designed as an operative
dynamic information serving systems, monitoring the change in land-use/land-cover at national
level was executed. We have completed the updating of LUCC database by comparing the TM
data at mid-1990s with new data sources received during 1999-2000 and 1989-1990. The LUCC
database has supported greatly the national LUCC research program in China and some relative
studies are incompletely reviewed in this paper.

Chinese Geographical Science, 2002,12(2): 114-119
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21. Modeling the relationship of land use change and some geophysical indicators:
a case study in the ecotone between agriculture and pasturing in Northern China

DENG Xiang-zheng, LIU Ji-yuan, ZHUANG Da-fang, ZHAN Jin-yan

This paper discusses land-use changes in the ecotone between agriculture and pasturing
(EAP) in Northern China. It presents detailed analyses of land-use features in the ecotone
between agriculture and pasturing in Northern China (EAP), which are controlled by the big
geomorphic units and geophysical conditions——constraints or advantages. Additionally, it
selects some indicators, according to the availability to acquire and process their quantitative
data, to analyze the canonical correlations between the typical conversion of grassland and
geophysical conditions. The primary study indicates that the physical conditions are of great
advantage to the development of grassland. There exists significant correlation between land use
change and some geophysical conditions.

Journal of Geographical Sciences 2002,12, (4): 397-404

22. Internet Based Environmental Monitoring Information System and Its
Application in Yili Prefecture

DENG Xiangzheng, LIU Jiyuan, ZHUANG Dafang, ZHAN Jinyan

With the development of Internet technologies, Internet based information system arises
with more advantages: Firstly, it is convenient for users to use owing to the introduction of
Internet technologies. Secondly, it benefits greatly the data dissemination and data sharing based
on Internet. The most important but not the last is that we can establish the information service
network supported by its technologies and the facilities of information highway. So, it would be
significant to design Internet based information system to realize the data collection, sharing and
dissemination on Internet.

There are many factors affecting regional environment. So it is not easy to realize the
integrated environmental monitoring. Given this, we designed the Internet based environmental
monitoring information system. By the virtue of the Internet based environmental monitoring
information system, the management and storage of environmental monitoring data would be
easier, which lays the foundation to actualize the environmental monitoring efficiently.

Journal of Geographical Sciences, 200212, (2): 163-170

23. The global rain forest mapping project JERS-1: a paradigm of international
collaboration for monitoring global and regional land cover and land cover change

DENG Xiang-zheng, LIU Jiyuan, ZHAN Jin-yan, ZHUANG Da-fang

The Global Rain Forest Mapping (GRFM) project was initiated in 1995 and, through a
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dedicated data acquisition policy by the National Space Development Agency of Japan
(NASDA), data acquisitions could be completed within a 1.5-year period, resulting in a spatially
and temporally homogeneous coverage to contain the entire Amazon Basin from the Atlantic to
the Pacific; Central America up to the Yucatan Peninsular in Mexico; equatorial Africa from
Madagascar and Kenya in the east to Sierra Leone in the west; and Southeast Asia, including
Papua New Guinea.

To some extent, GRFM project is an international endeavor led by NASDA, with the goal
of producing spatially and temporally contiguous Synthetic Aperture Radar (SAR) data sets over
the tropical belt on the Earth by use of the JERS-1 L-band SAR, through the generation of
semi-continental, 100m resolution, image mosaics. The GRFM project relies on extensive
collaboration with the National Aeronautics and Space Administration (NASA), the Joint
Research Center of the European Commission (JRC) and the Japanese Ministry of International
Trade and Industry (MITI) for data acquisition, processing, validation and product generation. A
science program is underway in parallel with product generation. This involves the agencies
mentioned above, as well as a large number of international organizations, universities and
individuals to perform field activities and data analysis at different levels.

Journal of Geographical Sciences, 2002,12 (1): 15-22

24. Sediment flux into the sea as influenced by different source areas in the
drainage basin: Example of the Yellow River, China

XU JIONGXIN

The runoff and sediment of large rivers usually come from different source areas, which
make different contributions to the sediment flux into the sea. This has been studied with the
example of the Yellow River in China, whose suspended sediment flux into the Bohai Sea
accounts for 19.4% of the world total. The drainage basin of this river can be divided into four
major water and sediment source areas. The sediment flux into the sea is found to be closely
related to the water and sediment from the different source areas in the drainage basin and,
accordingly, an empirical regression model has been established to express this relationship.
According to this model, in each tonne (t) of sediment from the fine sediment producing area
(FSA), 0.85 t (for yearly series) and 0.72 t (for event series)can be transported into the sea; in
each tonne of sediment from the coarse sediment producing area (CSA), only 0.21 t (for yearly
series) and 0.34 t (for event series) can be transported into the sea. Since the 1970s, the Yellow
River’s sediment flux into the sea has declined markedly and this reduction can be attributed to a
great degree to the soil control measures in the fine sediment producing area. Coupling the
models of this study to the previously established models for estimating the impacts of soil

control measures on water and sediment balance in the Yellow River basin, a quantitative
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prediction may be made for the change of sediment flux into the sea that might result from
climate change and human activities in the future.

Hydrological Sciences-Journal-des Sciences Hydrologiques, 2002, 47(2)

25. Studies on Models for Landscape Connectivity

Tian-Xiang YUE, Qin-Hua YE, Qingshen LIU, Zhenghui GONG

The models for landscape connectivity are distinguished into model for line connectivity,
one for vertex connectivity, one for network connectivity and one for patch connectivity.
Because the models for line connectivity, for vertex connectivity, and for network connectivity
have been long studied and have become ripe, the model for patch connectivity is paid special
attention in this paper. The patch connectivity is defined as the average movement efficiency
(minimizing movement distance) of animal migrants or plant propagules in patches of a region
under consideration. According to this definition, a model for landscape connectivity is
mathematically deduced, which applies to GIS data.

J. GEOGRAPHICAL SCIENCES, 2002, 12(4): 186-195

26. Biodiversity and conservation in the Tibetan Plateau

Zhang Baiping, Chen Xiaodong, Li Baolin, Yao Yonghui

The Tibetan Plateau (Qinghai-Xizang Plateau) is a unique biogeographic region in the world,
where various landscapes, altitudinal belts, alpine ecosystems, and endangered and endemic
species have been developed. A total of 26 altitudinal belts, 28 spectra of altitudinal belts, 12,000
species of vascular plants, 5,000 species of epiphytes, 210 species of mammals, and 532 species
of birds have been recorded. The plateau is also one of the centers of species formation and
differentiation in the world. To protect the biodiversity of the plateau, about 80 nature reserves
have been designated, of which 45 are national or provincial, covering about 22% of the plateau
area. Most of the nature reserves are distributed in the southeastern plateau. Recently, the
Chinese government has initiated the “Natural Forests Protection Project of China,” mainly in
the upper reaches of the Yangtze and Yellow Rivers. “No logging” policies have been made and
implemented for the areas.

J. GEOGRAPHICAL SCIENCES, 2002, 12 (2): 135-143

27. Spatialization Model of population Based on Dataset of Land Use and Land
Cover Change In China

Dafang Zhuang, Mingliang Liu, Xiangzheng Deng
It is significant for the spatialization of population of counties in China. Firstly, we can gain
the estimated values of population density adaptive to different kinds of regions. Secondly, we
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can integrate effectively population data with other data including natural resources, environment,
society and economy, build 1km GRIDs of natural resources reserves per person, population
density and other economic and environmental data, which are necessary to the national
management and macro adjustment and control of natural resources and dynamic monitoring of
population.

In order to establish population information system serving national decision-making, three
steps ought to be followed: (1) establishing complete geographical spatial data foundation
infrastructure including the establishment of electric map of residence with high resolution using
topographical map with large scale and high resolution satellite remote sensing data, the
determination of attribute information of housing and office buildings, and creating complete set
of attribute database and rapid data updating; (2) establishing complete census systems including
improving the transformation efficiency from census data to digital database and strengthening
the link of census database and geographical spatial database. Meanwhile, the government
should attach great importance to the establishment and integration of population migration
database; (3) considering there is no GIS software specially serving the analysis and
management of population data, a practical approach is to add special modules to present
software system, which works as a bridge actualizing the digitization and spatialization of
population geography research.

CHINESE GEOGRAPHIC SCIENCES, 2002, 12(2): 114-119

28. Statistical Analysis on Temporal-Spatial Relativity within Temporal
Doublets of Strong Earthquakes in North China

Pei Tao, Zhou Chenghu, Li Quanlin, Chen Jinbiao
In order to unify the time and the space attributes into temporal-spatial distance, this paper

proposes the temporal-spatial proportional coefficient fg. In accordance with the new distance

concept, the authors analyze the temporal-spatial relativity within temporal doublets of strong

earthquakes in North China since 1500 D.C. The computation results indicate that doublets of

strong earthquake can be divided into two groups when  f. is endowed with 10km/y in the new

distance formula. The temporal-spatial distance between two points of doublet generally can not
exceed 140km when two strong quakes in doublet have some relation. And those doublets whose
temporal-spatial distance exceeds 280km are probably the independent seismic events in
doublets. This character can be the reference to the migration law summarization and trend
prediction.

ACTA SEISMOLOGICA SINICA, 2002, 15(1): 56 —62
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29. Analysis on Spatial Features of LUCC Based on Remote Sensing and GIS in
China

Zhigiang G, Xiangzheng D.

Based on the macro remote sensing investigation of Land-use and Land-cover (LUCC) in
China, we standardized the LUCC data with the scale of 1KM, which made it possible to
research the spatial features of LUCC in China. The whole research was based on the grade
index of land use, ecological environmental index and index of population density. By the
correlation analysis, we found that the special features of LUCC were closely related with those
of ecological environment and population density, which resulted from that areas with better
ecological environment and high production potential of land were easy and convenient for
human being to live and the increase of population further led to the aggravation of excessive
exploitation of land there.

Chinese Geographic Sciences, 2002, 4

30. A new model to extract environmental pattern for fishing ground
SU Fen-zhen, ZHOU Chen-hu, LIU Bao-yin, DU Yun-yan, SHAO Quan-gin

The relationship between the forming of fishing ground and the oceanic spatiotemporal field
is nonlinear. In order to analysis the relationship between them which with their spatiotemporal
structures, a spatiotemporal pattern extracting model is provided to find the reason for the
forming of fishing ground. In the model, the spatiotemporal structure of the oceanic factors is
expressed as neighbor. The elements in the neighbor are filled in the table of decision-making
system. After a recursion processing the spatiotemporal rule will be extracted with the
spatiotemporal structure. And a experiment is given to show how to find the temperature pattern
for the forming of the fishing grounds in Dasha area. It shows that the model is active and it
should be the research front for the marine fishery.

ACTA OCEANOLOGICA SINICA, 2002, 24(4)

31. Landscape distribution charasteristic of northern foothill belts of Tianshan
Mountains

Cheng Weiming, Zhou Chenghu, Tang Qicheng, Yao Yonghui, Zhang Baiping

The foothill belts before Tianshan Mountains are about 280 km long and 60 km wide, study
area is extended from Kuitun city to Fukang city. They are transitional belts between mountains
and plains, appearing in three rows of folds with different morphology and their age becoming
younger from south to north. Based on GIS and RS methods, and materials of former researchers,
this paper deals with the genetics of the foothill belts and their landscape features resulting from

folding by neotectonic movements, and also describes their length, width and slope by remote
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sensing image interpretation. The characteristic of the foothill belts are found to be very
important for the surrounding environment by preventing underground water from flowing into
plains, changing underground water, increasing the flux of the surface flow water, in addition to
their roles in protecting the surrounding environment. The purpose of this paper is to provide an
in-depth understanding of the foothill belts and influence on the surrounding environment.

J. GEOGRAPHICAL SCIENCES, 2002, 12(1): 23-28

32. Spatial Pattern and Compositive Structure of Forests in Guizhou Province
YAO Yong-hui, ZHANG Bai-ping, ZHOU Cheng-hu, LUO Yang, ZHU Jun, QIN Gang

LI Bao-lin CHEN Xiao-dong

Remote-sensing and field data of Guizhou forest resources in 2000 are processed using
ArcGIS, with the production of forest resource distribution map, forest age class structure map,
and forest canopy distribution map. Analysis of these data shows that: (1) though there are
multiple types of forest resources, forest coverage is low (only 25.27%, not containing sparse
woodland, shrub and underage-forest); (2) the geographical distribution of forests is quite uneven,
mainly in the southeast of the province and in the Zunyi prefecture; (3)the zonal evergreen
broad-leaved forests have been seriously destroyed, with striking secondary features, i.e.,
coniferous forest and shrubbery account for the greatest proportion of Guizhou forests; (4) the
timber-forest  is much larger in area than  shelter-forest and economic forest; (5)
young-and-middle age forests are more widely distributed than near-and-over matured forest; (6)
the forest of Guizhou is not enough to effectively protect the environment of Karst mountain
areas of the province.

Journal of Geographical Sciences, 2002, 12(4): 413-419
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3.4 EHWIIEARSWLI

1. Principle and Practice To Separate Mixed Surface Temperature Using
Two-Temporal Phases Radiometric Temperature*

Ren-Hua Zhang, Xiao-Min Sun, Hong- Bo Su, Zhao-Liang Li, Xin-Zhai Tang, Zhi-lin Zhu

A key point is to separate mixed temperature into soil and crop surface temperatures for
inverting transpiration and CO2 fluxes. We here present a new way of using two-temporal phase
information to separate mixed surface temperature in instead of tow-angle data.

Based on the fact that soil and canopy surface radiometric temperature are very close at the
time when net radiation is equal to zero. We can summarize that radiometric temperature
difference between soil and mixed pixel are equal to diurnal amplitude difference between
radiometric temperature of soil and canopy divided by percent vegetation cover.

In practice, the relationship between diurnal amplitude of radiometric temperature of soil and
mixed pixel can be found out by experiments. Through simultaneous thermal infrared images with
high spatial resolution we also can find out radiometric temperature of bared soil in mixed pixel as
well as its diurnal amplitude for lower resolution images.

The method was validated in the experiment of monitoring radiometric temperature of wheat
field in spring of 2000. We also found out this rule by thermal camera in Shunyi and Yucheng
experiments in 2001.Thus this method is feasible based on theory and experiments.

Proceeding of IGARSS 2002

2. A New Design For Measuring Directional Radiant Temperature And Data
Analysis*

Ren-Hua Zhang Xiao-Min Sun Hong-Bo Su Zhi-lin Zhu Xin-Zhai Tang

In this paper, we designed new automatic multi-angle observation device to improve the
accuracy of measurement and to reduce the uncertainty from the measuring of directional thermal
radiation The uncertainty in multi-angle thermal remote sensing is mainly due to the variance of
components in the field of view of the sensor with the view angle changing and the heat balance
change on the ground during the period of measurement.

Using the device we presented two new observation methods named as “constant area
method by thermal camera” and *“concurrent method by dual sensors” respectively.

We adopted a portable non-frozen thermal camera that can obtain 50 to 60 thermal images at
most in one second. The directional radiometric temperature and the four component of ground
objects can be measured by means of the thermal camera installed on the device, which include 4

parts: 1) A half circle roadway with 2m diameter to change azimuth, 2) An elevator for changing
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measuring level. 3) A rotating mast installed the thermal camera for changing zenith. 4) A fixed
mast installed another thermal radiometer for measuring radiometric temperature change process
with time. All parts can be disassembled for transport. A computer system controls speeds of
moving and rotating. It can supply a moment of 400kg-cm to drive a 2m long mast and the 1.5kg
thermal camera. It takes about 2 minutes for the device to finish the measurement from
72 zenith angle to minus 72 zenith angle. Generally, we need only 20 to 40 thermal images for
one azimuth angle. It turns out to be an ideal multi-angle observation device for directional
radiometric temperatures.

The experiments show that the data obtained by these methods and device abide some
regularly directional distribution, which improved accuracy and is helpful for study rules of them.
The analysis of the major factors in the directional thermal radiation is also conducted in the
paper.

Proceeding of IGARSS 2002

3. New Instrument for Determination of Directional Emissivity and Distribution
Principle of Directional Emissivity of Some Major Types of Ground Objects

Xinzhai TANG, Renhua ZHANG, Hongbo SU, Xiaomin SUN, Zhilin ZHU

As one of the three factors for multiangular remote sensing, it can’t be neglected that
directionality of the emissivity has an important effect on measurements [4]. This paper put
forward one method to measuring the directional emissivity of objects. And according to this
method, one new instrument is developed. The instrument then is applied to measure for some
types of ground objects and samples.

This paper first describes this method and discusses several questions during the measuring
process. Data of ground objects and samples are processed and analyzed. Afterward curves of
their directional emissivity are given.

Proceeding of IGARSS 2002

4. Evaluation of Non-Water-Stressed Baselines for Crop Water Stress
Monitoring in North China Plain

Guofu Yuan, Yi Luo, Xiaomin Sun, Dengyin Tang, Renhua Zhang

Canopy surface temperature measured with infrared thermometers or other remote IR sensor
is an important tool for crop water stress monitoring. Crop Water Stress Index (CWSI) is the most
often used index to detect crop water stress based on canopy surface temperature. The calculation
of CWSI relies on two baselines: the non-water-stressed baseline, and the maximum stressed

baseline. This paper evaluates the application of the most often used non-water -stressed baselines
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in North China Plain (NCP): the Idso’ s empirical baseline, and the Jackson’s theoretical baseline.
The results show that the Jackson’s model makes better than the Idso’s in monitoring winter wheat
water stress in NCP.

Proceeding of IGARSS 2002

5. Retrieval of Directional Fraction of Vegetation Cover Using Digital Camera
Hong-Bo Su, Ren-Hua Zhang, Zhao-Liang Li, Xin-Zhai Tang, Xiao-Min Sun

Zhi-lin Zhu and Guo-Fu Yuan

In this paper, a simple and feasible method to retrieve directional fraction of vegetation cover
was presented. A digital camera was adopted to capture multi-angle images for wheat field and
trees. The viewing angles were controlled by an automatic multi-angle observation device [1].
After image processing, directional fraction cover (DFC) and gap probability (GP) could be
obtained.

Proceeding of IGARSS 2002

6. Landscape pattern characteristics of northern foothill belts along Tianshan
Mountains

Zhou Chenghu, Cheng Weiming, Tang Qicheng

Based on GIS and RS methods, and materials of former researchers, this paper shapes the
geomorphologic features of fault, fold and inter-hill basins, describes their length, width and slope
by remote sensing image interpretation. The characteristic of the foothill belts are found to be very
important for the surrounding environment by preventing underground water from flowing into
plains, changing underground water, increasing the flux of the surface flow water, in addition to
their roles in protecting the surrounding environment. The purpose of this paper is to provide an
in-depth understanding of the foothill belts and influence on the surrounding environment.

SPIE’s Third international Asia-Pacific Environment Remote Sensing Symposium, 23-27,
October, 2002

7. The Relation ships between Soil Erosion and Human Activities on the Loess
Plateau

Cai Qiangguo
The Loess Plateau lies in the North of China and is one of the most serious regions of soil
erosion in the world. Severe loss of soil and water not only has its devastating effect on farming,

forestry, stock-breeding and ecological environment of the area concerned, but also is the root of

proverty for local people. The Loess Plateau has a long cultivation history, hence population
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growth, vegetation degeneration and plugging consitute the chief reason for serious soil and water
loss on Loess Plateau. This paper analyses the relationships between soil erosion and human
activities, and discusses some effective methods adopted in China in soil erosion control, research

directions and future perspectives on Loess Plateau.
12th 1ISCO Conference, Beijing 2002

8. Soil Carbon and Nutrient Changes Under Soil Erosion and GIS-Based
Simulation

Zhu Yuanda, Cai Qiangguo, Zhang Guangyuan

After models of soil carbon and nutrient change, and soil erosion have been constructed, soil
carbon and nutrient changes under soil erosion in each land unit of Wangjiagiao watershed have
been simulated and forecasted, which are based on IDRISIW GIS. The results of simulation
showed that different element of soil nutrient (C, N, P, K) has different soil acceptable erosive
modulus in different land use types, which means that one kind of soil element will decrease when

soil acceptable erosive modulus is higher than the limited value.
12th 1ISCO Conference, Beijing 2002

9. Noise model-based scale clustering for mining the spatial patterns of strong
earthquakes in China

Zhou Chenghu, Pei Tao, Zhang Jiangshe, Yang Ming Li Quanlin

A noise model based on & trous wavelet algorithm is developed to detect the spatial
multi-scale patterns in the spatial datasets. The combination of wavelet transform and a testing
model of statistical significance can create a multi-scale presentation of the spatial patterns. . This
kind of expression not only depicts the formation and location of image structure in different
scales, but also eliminates the influence of noise. The algorithm developed in this research does
not need prior postulations of pattern distribution; noise can be effectively erased in the same
process of detecting the spatial pattern; support map can reflect the scale- structure and texture of
image. Taking last 5000years earthquick record database as research cases, we systematically
study the structure and the pattern of strong earthquakes on different scales. Results show that
multi-scale space structure to some extent can effectively reveal relationship between seismic

characteristics and active tectonics.
CISST’02 International Conference

10. A Grid-Generation Based Method for Information Fusion

Tian Xiang YUE, Ji Yuan LIU, Ying An Wang

Relative studies on multi-scale information fusion, multi-source information fusion and
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multi-sensor information fusion are reviewed. On the basis of analyzing problems in existing
methods of information fusion, a grid-generation model for simulating population density of China
is proposed as a case of multi-source information fusion. By fusing remotely sensed data,
meteorological data, soil data and statistical data, spatial distribution of population density in
China is successfully simulated, in which grid generation process is described in detail. In addition,
the basic idea of a grid-generation model as a case of multi-scale information fusion is discussed.
The models for multi-source information fusion and for multi-scale information fusion are two
foundational component parts of the grid-generation based method for information fusion.
Integrated Assessment and Decision Support, proceedings of the 1st biennial meeting of the

International Environmental Modelling and Software Society,24-27 June 2002, Switzerland

11. Construction and implementation of remote sensing integrated application
information system for Chinese coastal zone and offshore

XM YANG, FZ SU etc al

The coastal zone and offshore is clearly of major economic and social importance, in while it
causes a series of problems of resources and ecosystem. The research and development of
integrated application techniques on remote sensing provide not only a micro and dynamic and
synchronous technical means to monitor, but also an integrated technical scheme to harmonically
solve the ecological environment problem. In the paper, the system is designed to focus on the
application techniques of multi-sources remote sensing data. Through the development of remote
sensing information extraction module, integrated user platform, and application module objected
to the real ocean procedure for Chinese coastal zone and offshore, the information system
consisted of the management of prodigious amount of data, display, analysis, simulation and
output will be constructed and implemented. The final objective is to transform the research of
ocean remote sensing into application.

SPIE’s Third International Asia-Pacific Environmental Remote Sensing Symposium, 2002

12. The responses of NPP to climatic changes in Semi-Arid area of China with
coupling CLM, RS and GIS

Zhigiang Gao, Wei Gao

In the semi-arid area of China, the canopy is sparse and environment is fragile. Recently
years, the environment is degenerating caused by population’s expanding. In the 1990 and 1995,
Chinese academy of sciences have investigated Land Cover / Land Use (LUCC) in macro-scale
with the remote sensing (RS) images and created the database of Chinese LUCC which is the base

data to study the changes of LUCC. In this work, Geographic Information System (GIS) is
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employed to cut the data of Semi-area from the Chinese LUCC database, according to the file
format of Common Land Surface Model (CLM), the data of LUCC, climate and soil is
standardized. Then, in difference the scenarios (Climatic changes and CO2 changes), the
responses of Net Primary Production (NPP) to changes of Climate and CO2 are simulated with
CLM model. Based on the results of simulation, the spatial distribution of NPP will be analyzed.

International Asia_pacific Environmental Remote Sensing symposium 2002

13. Information Retrieval from CBERS-1 imagery using eCognition

Qiu-xiao Chen, Jian-cheng Luo, Cheng-hu Zhou

The first China-Brazil Earth Resources Satellite (CBERS-1) has provided important remotely
sensed images in China since late 1999. This data source is complementary to the existing
medium-resolution satellite data such as Landsat TM and SPOT images, and can be used for a
wide range of natural resource and environmental applications. In this paper, an object-oriented
image analysis program eCognition is employed to extract thematic land covers from a CBERS-1
image. The experimental results show that eCognition offers a promising solution to the better
classification of the CBERS-1 image. Based on the experience learned from the case study, this
paper also provides some discussion and suggestions that could be used to enhance the intelligent
processing capabilities of the program..

International eCognition User Meeting, Oct. 28-29, 2002, Munich

14. The Research on Metadata Management of Resource and Environment
Spatial Database

Yanrong Cao, Jiantao Bi, Honggiao Wu, Yuxia Huang, Jianbang He

The Resource and Environment Spatial Databases (RESD) have a mass of data, which is
dramatically growing. But sharing of these data has to face so many problems: To manage and
share data, metadata is becoming an important tool.

This paper discusses how to establish metadata management system of Resource and
Environment Spatial Database.

Firstly, it develops architecture of metadata standard for the RESD, and gives the design
method of Unified Modeling Language (UML) static diagram for metadata framework.

Secondly, it gives data dictionary for detail element definition. Through the dictionary, the
architecture of metadata is being expressed.

And it uses extensible markup language (XML) to describe metadata. This paper gives a
metadata DTD (Document Type Definition), discusses how to store XML files and how to query

record from database. At last, it carries out metadata management and metadata’s expansibility. It
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can help users to query effectively and find resources quickly from RESD.
Map Asia 2002, 7-9Aug, 2002, Bankok, Thailand

15. Research on the Application of the Method Metadata in Resources and
Environment Information System

Bl Jiantao, CHI Tianhe, LI Xintong, CAO Yanyong, WU Honggiao, HE Jianbang

The metadata standard of data in Geography Information System (GIS) has been created, and
plays an important role in data’s organization and management, but for the model and method
metadata, which is very important to the usage of these method , has not been described in details,
thus it is very difficult to query and index the existing models and mathematics methods in
existence. With the research to the GIS, we put forward a set of metadata database architecture
that is suit to the GIS and other information systems which have relationship with geographic data,
so that it can be used to realize the efficient management of the models and methods. In this paper,
we also have some discuss on the geography information services, put forward the definition of
the service. Finally it draw a conclusion that it is feasible to realize the GIS service based on the

model and method metadata.
Map Asia 2002, 7-9Aug, 2002, Bankok, Thailand

16. Studies on RS Image’s Geo-Information Issue System. Asian Conference on
GIS, GPS, Aerial Photography and Remote Sensing

Hong-giao Wu, Tian-he Chi, Jin-yun Fang, Zhang Xin, Jian-bang He

Remote sensing image contains plenty Geo-information. Issuing the Geo-information on the
internet is a basic component of sharing RS Image’s Geo-information. The most important of
issuing the information is to organize and manage RS image data effciently according to their
charcteristcs and peculiar Geo-information in them. According to the properties of multi-sensor,
multi-resolution, multi-spectrum and multi-epoch of RS image data and their peculiar
Geo-informtion. This paper has constructed a solid index mechanism of ‘Pyramid, Block, Layer,
Epoch” according to the properties of RS image data and established corresponding logic relation
databases for RS image data. The Geo-information of RS image data is reorganized via the solid
index mechanisn and logic database. Finally, a parallel distributed image database system

(PARIDS) was set up to provide query and search for Geo-informatin on the internet.
Map Asia 2002, 7-9Aug, 2002, Bankok, Thailand

17. RS Image’s Parallel Storage with RDBMS

Wu Hong-giao, Chi Tian-he, He Jian-bang, Fang Jin-yun

It is a key study field that managing and storing geographical remote-sense data in RDBMS,
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especially for the multi-sensor, multi-resolution, multi-spectrum and multi-epoch satellite
remote-sense image data. This paper has studied the distributed management and storage model of
RS image data with RDBMS, In the study, we adopt “virtual database” and solid index mechanism
of “pyramid, block, layer, section” according to the properties of RS image data. Due to large
volume of image data, parallel computing technique is adopted in data request and procession.
Integrated with current distributed sharing memory (DSM) platform JIAJIA, a parallel distributed
image database system (PARIDS) has constructed with RDBMS providing efficient management
and query of large-volume RS image data.

International Conference on Computer Graphics and Spatial Information System 2002,

August 6-8, 2002, Beijing. 440~443

18. Study and Application of Network-Oriented Integrated Metadata
Management Pattern

Wu Hong-giao, He Jian-bang, Chi Tian-he, Huang Yu-xia

There are some difficulties in sharing of resource and environmental information because of
its multi-sources, multi-species, multi-significance and large data. Metadata is an important and
efficient means for this problem. This paper has analyzed the current management models of
resources and environment metadata and discussed of constructing a network-oriented, integrated
metadata management model. Addition to the integrated management of metadata and datasets,
this model is also extensible for vast internet users through intercommunicating services between
users and background sever. This management model of trinity of data users, metadata and
datasets has been successfully applied to the design and develop of metadata management
software MMT-1.
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