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Abstract

Abstract

Based on the features of fragile eco-environment in Tarim River
Basin, depended on ARC/INFO and MAPGIS softwares, some
remote sensing sources which include W/B PAN in 1959 and 1983
and color IR photos in 1992 and JERS-1 images in 1996 have been
used for making thematic maps. As a result, the vegetation type maps
and sandy desertification type maps are mapped in the middle and
lower reaches of Tarim River respectively. The result shows that
vegetation condition has improved. Between 1983 and 1992, the areas
of desert riparian forest and plain low shrubbery are increased by
4.84% and 0.22% respectively. In contrast, the area of plain low
shrubbery in 1996 is decreased by 11.9 km? and 13.63 km? compared
with which of in 1983 and in 1992. In the meantime, the cultivated
land area is increased quickly. The change came from the reduction of
vegetation area. It is indicated that the areas of sandy desertification
in Alagan is increased from 86.98% in 1959 to 94.78% in 1996,
which declared that the fragility is intensified and environmental
degradation is dominated in the ecosystems while the stability of
ecosystems are destroyed.

Using some remote sensing data of CBERS-1 CCD4,3,2 and
NOAA/AVHRR CH1, CH2 and CH4 in 2000, relaying on GRS99
and IDRISI, the standard image that did landscape pattern analysis is
decided. During the process, richness of information of composite
images should be discriminated according to object feature in typical

BEKGISHAREIR—TREXARTREESESHERR

area and principles of image and graphics. Furthermore, the coupling
relationship and digital quality characteristics among some elements
of landscape pattern are analyzed with principles and methods of
remote sensing and landscape ecology. Affected by natural and
artificial factors, especially the hydrological condition changes, the
great changes of indigenous natural ecological pattern have happened.
The man-made oasis in the upper reaches has been become a
dominated landscape in the Tarim River Basin.Fragmentation degree
and uniformity and diversity of landscape are 0.0035 and 0.1856 and
1.276 respectively in the main stream. It is indicated that the
landscapes are relatively integrity. Moreover, Fragmentation degree is
low. At the same time, landscape type is relatively simple. The
landscape dominance is highly by 3.068,which reveals that a few
landscape types are dominated the whole landscape pattern. As a
result, the transformation of material and energy and information are
confined, which is a typical fragile eco-environment landscape in the
continental river basin in arid zone. The upper and middle and lower
reaches of the Hetian River Basin is located in mountainous area and
oasis and desert system (MODS). MODS are connected with
formation and transformation and consumption of water resources. It
is a typical coupling model of three systems in a basin in arid.

Based on differences of natural resources and eco-environment
in Tarim River Basin, the assessment indicator system and ecological
fragility index (EFI) of eco-environment are built up. The assessment
results are as follows. Because EFI is only 0.08 in Akesu River Basin,
it belongs to slight fragility area. EFI of Yarkant River Basin and
upper reaches of Tarim River Basin are 0.23 and 0.25 respectively,
both of them belong to general fragility areas. Meanwhile, EFI of
Hetian River Basin and middle reaches of Tarim River Basin are 0.32



Abstract

and 0.49 respectively, they all belong to middle fragility areas.
Furthermore, the lower reaches of Tarim River Basin belong to severe
fragility area because EFI is 0.87.

The maladjustment among water with hot and land as well as
salt are hindrance of energy transfer and material circulation and
information transmission. It is also the main reason that caused
eco-environment fragility. At present, under the guidance of
systematology, information theory and cybernetics, people should
obey eco-environment succession pattern so as to take aim at well
circulation of eco-environment and harmonious development between
man and earth relations. Meanwhile, with the improvement of public
consciousness on ecological protection and sustainable development,
degradation mechanism and restoration model of fragile
eco-environment should be studied. Furthermore, some scientific
bases are provided for optimizing structure and strengthening
function of eco-environment.

BEKGISHAREIR—TREXARTREESESHERR

Vi



LES

BRREGISHAREXBE—TREXAMETHRERHESAETR

i %

153 B LA FLARIAT Ay AR 1T P ol YT de e 95 26 A PR B R A 1
Fenli b, R 1959 4F ) 1983 441 1 Fil 1992 SE R4 41 v A 1996
fF JERS-1 B VAR G 1 IS HE, /& ARC/INFO A& MAPGIS 3¢
FET S il 58 AN ]I A T30 R Vi S 28 DX R A e A 7R ] R -
AR TIP  S5 R, D EL AL X (R IR A T Xt - 1983
—1992 AFEFEIETA AR BRI e AN TIAR B i, LR 43k
B 4.84% 5 0.22%, BT HEE B T RIFRUR . 1996 4-°F
J5 A HUBE M AR A G 1983 4 2 1992 4E4»5yd/b T 11.9 km? Fl
13.63 km?, (E Bt I AE M, AR A S LA A5 PR A T AR 1)
Ay TR s 1 N P w211 A X R A L Vo2 P v o211 R £
YA T MU THIAR 20 % 1 1959 4E (1) 86.98%, 1K F] 1996 E [T
94.78%. WIHEZRGMAREMENING, REMMEIgHEE, IR
BB E T S HAT .

FIJT] 2000 4£ CBERS-1 CCD 4,3,2 M NOAA/AVHRR
CH1,CH2,CH4 JBiE¥¥5, 7 GRS99 & IDRISI 3745, 4 s Ay
DX AR AIE SRR R S R E IR R, 2R T S0 SR i . A
FH R S A A I SRR, W S A R A DG B
H KRR MBS . Z AR KN N Z T, R &K
SCRBLIIAR AL, A 1 AR RS R R AE TR SR . BEHER
W BN TEe 2% X 0 S0 HEEA TN S, =
M RBCRE R 22 REPEAN 23 59024 0.0 035 il 1.276, SEULIIIAAI A
0.1856, SR SoMEC s, MEREFEEAG; (E S0 AR AR 1)
B, SO A ik 3.068, Sl T LA/ E R SO A

vii

FIEA SRR 32 FHAL . X FRAR T e LA
SRS, 2T DX P i T el — ol e R (1 s 5 A AR B S
Z LS BRI T W R N S 11 o RN B: AN S/ 6 ol % e I =
MUK EIRITE G Hetb . HAER . e M5 B AL id A 4l
i, MEHBREK, ER—mEAIR T = KRREIRE LR,
FE T IX LAY ) RGO A

B B LR VAT AR SRR S AR S IR B (I s 5, T e
RSBV R R R, MEESMET R A (BFD. VM
SERRWY, P rd gk EFI O 0.08, JE TREMESSIX, mIRIE
TRL R N 5 BT 3 EFL 43004 0.23 F10.25, J& T ffe g9 X,
R R] ek K 28 L ACYR] FhiE EFL 431 4y 0.32 1 0.49, J& T+ 25 fifi
591X, T ELART i EFL Y 0.87, JB T EMGEIEIX .

FERE AT, K Kb AR ERP TR, S8T RE
BRI, WITAEIA S AT BRI FE 2 B, 2 1 AR A A
HAW M EZRE. Hir, ZAERZR. Ha10. B
83T, WIHESRHEEE A, DL ARSI R AR IR DL &
NHL G R R R e & Hbr o [, ZEBASR A A AR SR
KT R SR ORI RS ,  E AT e 99 A A AR AL LB A
PRI, A RANESS A2 A5 PR 1 25 4 R34 5 S Th e P LR}
S

viii



=
ol

»

i 5

2003 4£ 10 15 H, T “#” 5 SHE N WAL,
MIX—K, WG &R YL GRS H ¥, L,
TS EE RN IR R . WIE T 20 AN/ K
17, GedhEk 14 Bl)S, 110 7 16 H, 4R PIFie s . X2 —
AN NYR By IR ORI 20 VX — A28 S T L TR R
K7 B, BORHLEESE T b BN B v b Rt ) A2 32 ST
WG, AT DAL S PO 5E 0. TR,
eh [ A R A 5 T 56 R 0 I AR —— S BN 3 — IR Ui K 5 )
FRLOL S BT ARSI —— N ZREE — b & H BRI T 5,
TR HBARN T N 2R e s it o e H B H gttt
20, AT A T =AY, Bl Cosmonaut, astronaut LA A%
shenzhounaut , JF4EEAT S FemT 7RL “BEHL” 5 K ARH LA,
e[ Py 27 MR A RIS AR S AR
TSR . BRI S R, 24k “Wsi—A” 25,
PR A R R AT AR e k. RS STk . AR S dt e 1) R A
TR PE R KA, MREKTT . HEHFEH . 508
H & i B2 i & A (iiac) haMa s ks 5% ~ 2
ARELR SRR | b “TRR” R S ISE 2 2, BT AATTXN R
A TGRSR B A s 1A W RA N 3R LA I T T R
A2 B, FEE SCR T 2 )l — R AU (SR BEC,
SCEE P TR R R A AT SE 5, AR B O iR R [E]

NEFENFritL 2 5, BAMR CE B NI K FH A
B E A EETR, &%ESAEDMRE, SRR b

iX

BRREGISHAREXBE—TREXAMETHRERHESAETR

2003 10 H 21 H, HHEXH “KAEPU 5 L8 Kii, K ES
ELPGEC AR < IS B A7 S EBREBHFHI « A
W57 INTEBINES o« AER MNFRUR AT 8K GIS N H
WER IR TAEE, AP RS 52 58, A AT H
P E RO T . B AT E Br LRI RZE AT, AN )
BV & SRS, B TR R TS E R, o’
AT SRR 5 S 25— R0 TAE, 4t 7 EZE Bk
B, RRCA “HT IR ik 1) H A R 4y DA R St T FE kR
MEETFEZ —. LR THRFPE AR RS, AR
MR HE T ARG R A DR AE ) I HLER A B R SE A D2 R
WORJE. MN—E R Lk, 20 e fyat4E, ERMESIR CART AT
KAWL R BT, 5 RERE SEARTES RS T
2N H ot . — BB LR A N TR AN e, — el
AR N LB RS T LR, — L85 B b Ak th 713 20 [ 4
BRUREZ W X R BATTIAT 78 BATH A 038 T AT LIS
IR 41

M 1993 49 H, H AN LB E R 1ISCTD [H
bkl Rox, 22003 45 8 H HE “ 85 BRI Z 4 AR S RS0k
HE P EEREARRTR”, B 2T HER . B AERS
W, A5 T —F &I E 2R RAE RS EES), 3k
T ARG AR — RIS EE KRG R, A NFHAESR., 5
BeniAr . RGNS HIBEE R Ll AU A B T
fitho AEZSEREE U [ B fh 252 G B UGE, 6 TSN
RO R IR ) AR AN R RS R . Tk, AT
EXWFFTAL, & TBMESRE ", “HERLE”. “CERK.
AR, R, CATEH L CHESIE” DA AR
5 egpa ol S, 2R T )T RKAESIHE TAEF M E,
R P T St ek 1) 55 A A IR B A5 1), 98 ROIFANT 2. A

X



o

i

il

=

gb, W P SRS ERE A RS BRI,
MEZS IS8 VE 1A BEWE TR T X A 9] 3 ek 1) 7 A 24 55 1)
AL, T RXASRE . RER . HUERL SR R SE R
), R RIS, Tk s e, RA
FOKAFERE . BUE PEAN G

X B RIS G BT, el 1 I R 2R A
BrBL e T H AT AT BT 240 il AL T 2 W
L R DUNAT TS A B (AR R P AR 7 sl o3 it
RBTBE LT GR LU T R RO RE MR J 5 sk 14 A7 e
K5 8 SO AR IR AR T R R R 70 A5 (R AR B B A2 4k
Ry — B W LA NI s AL 4 5 Dy 525 R L, 0 ritssk
Bt S PRSI Sl e Bl B BRI A, VF2 ARt
WA X SRS Bk @y, Briv S, B i o, Brrik
WA, AN T5 BT AR S il L, HEAT A it R 4
MRl Ry A HAR R B R A e+ 2
AEROISTAL, TSR B I o B 00 T 1 B G bt DA S % BT
SRS FORHEVG YSR BRI B AEIZI B (E B ERS S T 8
SIS TR R A 57 v B R e R L TSI H
BRI H 8 BORR K SRIEA ] RSG5 4
DEAIFFEE AR TT . R LT BH S AR A IS HOC T

“OB A SR GRS R B U BRI “ B
BRI UK SRR S AR SRR 7L 5K 973 I H a7 X
AR I ST AR, TR AR — R A
A, A7 T AT T AT R ZT KA R 2 1999 SR
NLFAMASE TRrsRdER /R A6 KRR 2R 01550 T 1A
R EABXKNRBUFHHAS R AW, DL RAT AR X
¥ € LRI K B RN A A5 [ il R FOXT 580D st AT AT
B O AR T (R BRI A A A ) e HORF 510 (it
SR CEEARMK IR ) (B EARTDK IR ED, 1EA

Xi

BRREGISHAREXBE—TREXAMETHRERHESAETR

WramdeE /R B XN RBUS S AN REIEREZK R R
FARE WSS, A& A RSLRSS ), T 2000 4F 2 H
28 H, BIFLIAUWENGE; JET 2000 FE 2= EAHE (5F
HRIAT s FRE BRI, BeEE 107 4270 N IR T 0% G A1 Sk it
B VGBI A, B KB ) s K ARSI, X1 H
CUR AR 2 — KR 1 R i

TEIX L F ZA B MW I A B, T B3 B i A RT3 B AR
WIS WR SV TAE, J7 B RS B b 78 T
YRR REAE— BB, A B0 5 X P B AT i e A 59 A2 A5 A )
RERA P 7R S — B BT BLBEE I 19 20K 1% 20 i
40 40 FARLIHT, FELUESMRF S IR KR SORERES A
AL, ARSRTE AN o 43t 35 A2 22 5 L RIS RIS » . M
I BRI (L2 B (BAITRRDY RS 55— R
T2 25 SRR Pk VR SR i IR 2 TAE I ZRE 1 ko 45 307
AR XA B R )T B B I 2 —— 0 S s LR LI
FARE AR, 72BN P A — ANl 2 ik
HATERK o AR AR A5 PF T, INGEE ORI R R 52,
W PR A 5 T8 BRI Kk Se . s, N RRIREL,  BLA
N IHRR B DTN, ARSI R 2 e BRI h (DT
Y —— —HBA NI AR EAE o A8 BRI S —
FRAAER AR, B NG it , 26752 T Az A
tH2d A Seaii Az 1) Jo S CWREINE, A BRI RELE, —
AR AT FOCTE IR . B B B R EEAE 20 fHEAD 50 AEAR A
20 tH4l 70 AR, FERHMEE T RS AE . SRR E. T
BE M A A . ARRVERTST 5 R ARG B BRI e S L A i
X S YR, SRR, KR KRS, AR S
55 B B 20 140 80 AR A 90 AEAR AR, s i e IR A FEA A
HHECE . PR, &R, PRED LI AT FREER RE
&, ARSI (B AT AR MY | AR PR A B A A

Xi



o

i

il

=

TAHEL) N CHrmA I BEREIT) 55 17 F08 8 VT R 255 25 54R
H AR (1989) . (I HUKTRI 5 215 5 PRSI 7T ) (1990, (3%
FURZH K BOIRILIFET ) (1992) (B HAHIEY) (1993). (%
S by TV X K BEIEVEA SR D) (1993). (3 BRI ——
Bl 5 ] sk /K - 05 YA BER A S RS R 5D (1993), (3%
SEP I YD X IR T B ) (1994) (I HLARIT IR IoK B
P HEE ) (1998). (BB i % YRR BT 5 n] RS R
J&) (1998). (B HRI I 445 ) (20000, € S BLAH
PRI YR 5 AR A 1) FBL) (2000045 . 1117 F T A2 18 B TR i e 383
TRy FFAR S BB, ny DA B R — R 51 TAE
THOR R B, HEN T SR M B . 2 bR &2 2000
SERLR IR eI, S K AR B Rt 3 v kI 7 &
sziit, ST RERAESHK, RPEsh. SRR, 5888,
AEXER ESTRE, A& A5 P iEEssE— R
R MBI R SRR, BN B EZRRE . 75 BRA
Bed, NATTIAT A3 SR E AN R (6, A N b6 3R 3 0t PR B8
(1 5 A AN ]

Bramby 8 NE K, WETZKIA 5400 km, £ 4 [ i
EEELE KMy —, NOEZ RIGEREX, B et &)
WG gEFEBuaTEE . RIS 24, HAAH o Re ik I BUA H
fro Brom ARV 2FE, Al R BamE SR
it i AT, T TR H R S TR A A AT R AR, 2
HAEBEREFHE S . 554, Hrg R E ARSI B A ME 5
BETS R BRI, Xpgde R BSR4 R A
WS- A1 P 17 W NIk = G i T A O P 1 S 8 - A I N £
AR TA] I R A S BT A R DG s FE ORI el x i B iR 2
T B A B AR A s TR, 85 BRIt A S R B A A M 55
AP ST, B BT R A SR O, 2 T R SEAT P
KT ik s R AR AR T 550, AN et B AR T A 3 1 2 S B S

Xiii

BRREGISHAREXBE—TREXAMETHRERHESAETR

BRI RS TR . 2 R 8R AL & 2w B 4 s 2 B
ape Al

B LA 0 7K B8R A 5 AR S AR Il 5 | ke 1 [l N A
[T, 1998 AEHTF T “EFHURTIAIBUK IR M S
Rifig4s”, 2003 FHIFT “BIEARNMBIBZHRESREKE S
AP ARTIE 27, A, BUR IR P E R A VR0 H e R
TR T Z B8, T E 50 EE R LA R H ARSI () A4
WEFAEES AR R RAD R, A EEM A A EH. H
A, ST — W H O TR, SR IH B
IEEA R St o 3 BRI e e BRI seitife, (B
AT R B R RS Wt AT O H kN T %
SR TR HI B bR, A EBUR . HrmdE R R H A X
I BT e g e [ DA S SR I Bl T 5 S BUR R TIBGR T T,
5 7T B BRI ) R A B R v B A, B S | SA
il B S R ) SR A TR R, AT R R B AN P S A
BT RO ) BRI . IR AR RS, Ao I 5
TN RBEAIA BB BT 5 R ets o BT RS BT S AE 25
IAEE I (1 B 28, 56T 1) P AP X DX AR i) 5L R i e LA
EAEANE s RIS TR ST AN KR P B 5K, SEA G
TRy, JBATHEE R I bR 5%, HEAT PR K R ks (152
AR ES, BAWILEZERER .

ALZRAEER N7 BOIH “ 3 B 5K 5t 5
AR T S S SRR 9T R R R I e T
X AESEHAR SRR W8 9 “VHE T R XSS
5”7 (G1999043509) M ERF=Fe “ILTL” BHii S5 AT E
KIH “HEERERAERERE GBI L8 2 “GESR
Gl R A R SY 7 (KZ951-213-02) 2515 H 1% B B 52 s
SEAEVER IO RS0 (BE TR A GIS HiA 1) 4 BT i sk i 55 4=
ABIREEWFY Hemt b, RmMESam e, 2 3 NGB BRI

Xiv



o

i

il

=

AN ORHIE T AR BOVESOR . AR b 8 ik, &L
TN ANe g5 IR TR e 5 N e ARSI T ik
TRAR B RN N TR S P BRI s 5 DY F O R G 5
AEAIETIR I 5 0T s 2 LR D e 55 AL A A TR E BV
SFONEONBES RGN E HEE; LRSS AR
SEHARL )\ EO e ST 2 a5 KA. {E
ABH e R, BARVFZ R0 BIAISCRE, bt
MM R Z2 Rl Sy — 200% . MR A RHEER . SKIDeR Rl 2
2, R BRSBTS R R L . KA
Z R GCTRENN, OB R AR K R AT ST B K 7R R e 2 AR
DA AG SIS R 2 2 i e L FT SR B YR PR A5 L 27 B 1 £
A SG A S A Al A T KR A s SRR e ) R i g
T AR R . ARG T e FKAEAR GRS Ak
IR, FEM— IR RO & ER T, AR L B
WA, M S E e LLLGE AR SR 98 BT Y T X157
o OFTEE RS BRI A B MR BT OB R K B
PR TR BRI RS TR B . PR B B4R
T AR AR SCHEAT 1™ K o BT PP b B DR
Bere AT et et o E AL R B A Rl B EIT 01 Bl sl AR A
SE R AL RUR A B AR S0 L UMK 22 ol vy — %
AL R L e, Wl TR R LR Skl , PR sct
PTG R TR R 0 AR DR STk
Ry IR, ER] TR

AEFARN A BRI 22 e« AL UM E AT 5T A e L A B
SN REZ ATV E 2 By o 9 2R 2 o — B SO L5 1
HR3C, IS S e TR LR SR, Xl
SERHR S T ISR RIS, 0L, TERBR!

ABBRRAL R AT S A B AR SR IIA BT 2 B IR VF 22 22 0T, ok
WSCHIATFE A TR AR A, A FE PR AL PR AT

XV

BREGISHAREXE—TRXAMTREREHESAETR

B A A R A T KR i A, ORAE T A RE LR
K3 If Ti Py L5 15 LT

AW RS AR PR (5 BB ST
U, e BE BR A S AR SR v ue
EARRGE AU EE W, R EE BRI
A Bl T e A A B AT SR AT, i S ) — AR 31 B
WSk, UHEIRR . KIEMSEE 2T, Ay BAARES A
G S R WA o0, RO A BB FATA I A X
eyl

G
2003 4F 12 f 2 H 54T

XVvi



H BRREGISHAREXBE—TREXAMETHRERHESAETR

231 HIEEERRES THERIN e, 36

2.3.2 BT HERTETUII T 7 oo, 39

2.3.3  HBERAEARME IR IT oo, 40

H & 2.4 3S FRWFAEEIREL P T 5R 5 43

241 3S RGBT NI SRE BT o, 43

242 GPS 5 RS KR oo, 44

1 BESESEIRERFHREEIT oo, 1 243 GPS 5 GIS B oo, 45

1.1 EAAMGETGESFREERFITIR oo 1 244 HIEIRBEIRE 3S HARAAT D E e, 45

1.2 BBV TR T B oo 4 245  HEAAFE EFESL I HTAF LARAL o, 46

2 R e 5 1 TN 4 246 BT SEUERBAUABTIIN R oo, 46

1.2.2 AERIZEVEIY oo 8 247 3S —REREETEE o 47

1.2.3 ABLTE I TR oo 12 25 FMERSETIVERE T (oo 48

124 BN EGETLE e, 13 251 SRS AE RS IRR B e, 48

1.3 MGG AE ST B e, 15 252 SRS JR S AESERERIRR e, 50

1.4 B BR8N 59 A SR B FCBE R o 17 253  EMBIAIIIETT oo, 50
141 KT ANGIREIR G oo, 17

142 KT KGRUE R ARG oo 18 3 MIBEAAISAE ST E ZSINERFE oo 52

15 Fagg MBI RAEAERT 8 S e, 21 31 S EEIREI BT oo 52

311 TR BRI F oo, 52

2 ESAESIMEH R ERIERE e, 23 3.1.2 MK IR BALHIKIAEE o, 53

2.1 REIR TGS ARG B — M7 s 23 3.1.3 IBALHIRIRFEAL oo, 56

211 a9 AR BRI S H R 23 314 TUBMI LI e, 57

212 BIEEARIIKIEIET e, 24 315 ki A I B e, 58

213 DEEBESGETZHIR o 28 3.1.6 BRI AR e, 58

214 ASETFEFIL oooveeeeeeeeeee e 29 KV D A SRS e 50 U 59

2.2 GIS WL T IF IS (] 8 R RE RSB s 30 321 R AES T AL 59

221 GIS MARERILEHZEDHHIRER o, 30 322 WSS AERRAEI TR oo, 59

222 GIS HBE TN FEEAE SIBIE oo 32 33 MESFAEEMEEMIME HEH 60

2.3 HUERAE ERFE T8 e 36 331 SUATHESI ARSI S AN G e, 60

xvii xviii



B & GIS i3 it 55 ik

H#
3.3.2  InsmIm K B WA BE S R 61

333 HWEHIEMATESRS e, 61

4 HABIXRESFESIMEERFE S .o 63
4.1 R BAIIZEIERIIHT oo 63
411 FRIRFEPAEAIREIZAL e, 63

412 RARFEBIAIIZEAL oo, 65

413 FRIRFEPE I AKE SR o, 68

414 ABEEFIHERIETZ TR o, 70

4.2 TP TS AR BN HT oo 71
421 WFFIRIE R TTIE oo, 71

422 BREEGRE] oo 72

4.2.3 RSB IR IHT o, 74

43 BT AEEEIEIIHT oo 79
431 BUBTIALBE oo, 79

432 FOEFEAAITEE e, 80

433 SERDHT G oo, 82

4.4 R ZEM A RS JRTB IR 3T oo 84
441 FIHZEM ARIIEETT F o, 84

442 EAEMEITVE TR oo, 85

443 EEMEIGVER T oo, 88

444 TEARIRBIEVETIG e, 91

5 S STMBEREBERITM oo 93
5.1 HEHARITHIRAZZS KR oo, 93
511 PFEPEHASKRIPITEIR e, 95

512 BEHEARMFEAER DX e, 98

5.2 AAMEIIVEPEUACHE S IR 100
521 FESIZEII o, 100

XiX

T 5 X 1 i 00 a3k M 59 1 25 R S o

522 B ESSEMEER I o 100
5.2.3 AR A PR BRI oo 101
524  RGMEIIIEHEIR I cooos 101
53 AAMEIIHETEMIRARIE R ST 101
531 FEIPMIEAFAE R e 101
5.3.2 i FEFRAL T ST E BE v, 105
533 ERIUFABMIGIEIRE oo 105
534  HHIETEMFRAE .cooooeeeeeeee s 107
5.4 AEMEIIVETEN A5 R ST oo, 109
5.4.1  HaggrEvEN g 5 A A B ATREAE oo 109
542 YEHXAERMEIIIERFAE .ooovoeeess 110
543 T AERMEIIIERIE .o 112
55 g9 EAMETE VN RS R e, 113
FIRE S RRERIRESERE oo 116
6.1 AEBRGIZHN BRI oo, 117
6.2 ERRGEEBIM A e, 117
6.3 HIRZH AR REMBLILFE o, 119
6.3.1 THRXAERRGEMER s 119
6.3.2 WWHIERRGIEN oo 120
6.3.3 JEBEAERRGIEN .o 123
6.34 HARGMAEESRGEMIIE oo 125
6.4 ERRGRIEN T oo, 126
6.4.1 BB RGUBMASEHERIEFE oo 126
6.42 BUEBRGEIIIE oo, 127

7 RHESMEEERBEERD o 129
71 ARGV RIRBE e, 129
72 RGFEFHEZERILETIIA (e, 131

XX



H

PAC T X I 07 T SRR 132
731 RS T B oo, 133

732 B BYE T B oo, 133

733 HEE R T B oo, 133

734 PBIEAE L T B oo, 133

T4 R ITFR G I oo 134
741 RGEFFRKGIHIFTHE oo, 134

TAB2 RGNV oo 135

8 MEBESENRMEEL IR e 137
8.1 WFF vk M AR A S R A HT oo 137
8.2 Mi59 A AL M) U S AT E R oo 138
B I oottt enen 141
=0 TSRO 144

XXi



1 WHESHEN RN

1 s b AR 580 e DL

1.1 AP 5 A AR BE R s AR

AASNESSERR E AR B S 5 RS, SR
G S IIRE M A B . AR, KTy AIEE M
W, H—ANgE kR R, 20 4 60 AW, EEMT
AR RAVRBRK R T RIS A CRIEHIER) , s8A )
MRS T RN A A B, g R T A ERON TR IR ) )
Ky 70 AEARWT, fEAEEE LRI FAEE. N DANR Y
KIEHL, Mokt TH Rz s, 20 et 70 4E4R0%), DASEEFR
R BIKMEN KRBT “HA—HER” BIE 20w, HiRdh
T NRDIG IR R AR R R, A RN TSR
K JE; Rome Club - 1972 4 i) (B HIARIRY 5, WA
KT, ) 20 A AR R N B, TR, 4R
G RYIFESEHL; 1981 ST L.Brown KR T “HEAL
—ANATRRLRIAE 27 BT, AhRBLHLER Y, BRATTIAEA A AE
AU gbzkHiEk, 12 7E o) T FME RIS ek . BN
SR, NE B8, 55K (PRED) HCHR H i %K.
NFEA T BB IHRE, 2 AR s,
FETFRFAL T AR B8, A REA R IRk . iRk, B
WEEEAL, T0E WIS T NI EAEFR S, 1048 AT
SR G R e SEAR IR . G55 AR S IR B R 58 1 B TS 55
T, EE RGN e A ) . 9k SE [H 24 Clements

1

BRREGISHAREXBE—TREXAMETHRERHESAETR

P ERS W 25, LT 9 AR S IREE T SR T . 7E
1989 AL A FF A 7 Jm SCOPE K4z b, HHifIAT
Ecotone (&R 1992 4R R 5 R B K2 5, WS K
JEAE D —Fh A8 1 R R B A H bRt A& )iz ez . IRAE,
CHEVZFEE. AR R AR ARSI R =
KA. T AR, FEAFRREE BAEEE T AT G A2
IS IR R

ANKCL W FSE T ARESRENYEL, 2= F AR
A, ERSAR CAIA B TR ARG R RS . AR AR PR ]
SEAL AT R N IRATE K4 5 DA S R 25 S0 B el e [ 5K 2
AR G ) KPR, A BRI BAR TR R AR SRS
B AL TG R IR B Dy s fdidr . Har, ARMUR HR
ARG CLBH T ANRH RS RERHE. YA
A — ARG TR MR TR, R RGORS SRR,
FTic s TSI RF R B R 2R T H BN Har, s mHEAR
WP EAREIUR FARE S RGBS T2, P2 BEAR T
IR AE )™ TR ARSI, BATELARE], ARG 2
—AMNAR—HSEERE, NFITHRARENERRE TS
ORI T35 10 R A FH O N AR S 2 AN o] BRI 2% TR R 37
NG Bl B8 ok —Fh B 3 EE SRR R B . (B R
T, Wegg A R B A, 7E G99 A AT ST A0,
% [E2#34 Daniel D. Evans £l John L. Thams 2545 T i A R4
(FIZK S REAE S TG eI sl A B SRE s, JFIFIT T 5%
WL IR B Ak SR, Kovshar A, F. (1991) 258157 T 4
BT R AR A B, [, P2 E R T TR XORR
M FRERBE 20T 1A A2 im0 8, R X 55 2 AR PR BE B ok
FEBHTINT . P22 ARG FEEMR (1998) 5T T A Rl it I
ARSERBE I ()43 SRR AE, SR X P Rl R A, U
JE KGR SRR SRR 2R . IR ROK IR B B 1 43

2



1 WHESHEN RN

SR BRI EL, R, X (1996) BTSTT HKIH
[ 55 A AT A LS Tk AW R, JFN 99 47
PRSI PR bR i 7 TP G 59 4 AR A A0 A B, i
BRFEIN (1996) 5T T T4 A A PR I FEARE S AP 8h A 22 3
WHELE, JEHRUT T BE S E RS R4 K DhRgSs i) i, &,
W2 H S T TR ECE T R X PR KO0 I R
SURSFRAE, a7 T 99 ARSI EEAH G 1 10 F 2R . R
PR 1) 05 [t 5744 [l T A oL T, VP2 WER . 5K
BAE A Z IR T e ARSI EERIE A Bt #2 DL S
JpvERR el (1996) 7ERVESFEISIR S R, MR
MG ST, SR WA 5 Ak SOUMR], SOURR
BT GIS A BERITST T Tk A AR B A7 A8 1 — 2 ) 18,
M (1996) 18 H e R—2R X r g — W, W TR
TRAEBREMNFFE R RS TR, 205 5 BE AR T X )
NAHEECR, BIGEME TR, T o, W XK — e &0
) HRE LT AR, B, T SCEE (1993) WFSY T R IE ik
eSS ST EE GBS R, 52/ (1996) #E—P4R
W T WEASFEEYEEN S, JHEE TAREER AL
R (17 J g 420,

BEAE R AR R RS, VF2 B IR T B 7 A AR S Bt
FEATIRAT LA ] o 52 RS. GIS. GPS — 44kl & i, Mfiiik
i 55 2 A A8 i) BRI T R U R S FE - Geoinformatics i 14
FA AT DL S BT MR S B e, AR NS I A PR T B g
AN FIR A B R YT % . C.Cartalis (1997) P, R.R.Gillies
(1997) P2, SE.Franklin (1997) 3, P ASiljestrom (1997) @
SEFT T RSy GIS S8 AE KA Wl 3K A5 5. MR A=
TR DL S SR A R ST T AT AT o HBRAE SR R K
ITFAE ARSI AU AT T — RYVEE, IHedt— P RE

J5EE

BRREGISHAREXBE—TREXAMETHRERHESAETR

[ RS. GPS J GIS AR EHAM A FEIRPR . 3S HARSEHL
Ji HRG B g e B T B, Sk, VL i
JCT RS, GIS W45 AR 45U 1 B8 0%, Hair, 3S
ARG HEAT BRI AE BRI AL BB A M R I 55 2R 7S
PRSI — A T2

NRELHEN 21 AL, RO SRR I T
V2B A, BRI B b IR A BB KAy HER AT 7 1) 3 J
B2, g WEBHLR AT S0F9) RIS RSB, HRT
5D P T 55 AR A BRI ST vk, R T ARSI E A
WHFE, $RSPIRGEIMHAL, AERIEEORY At A LT X ] Rk
R JRE I ps HAT HOR R

1.2 AR OE e Tl

BT X AR S ME IS PR () A RE . TR PR R AR
PR A S A A, XRS5 VAN e
DARG AR P ) ke e B LA PRI . 1 H BT BT IT RE 1 5
BB R A DCIBETT, Wik XS PEAN (Ecological — hazard
assessment) . ALV ESLTI . SRV,
X5 DX P Tt 4l e 55 2 A R BE VPAN AT T S
. &V (Ecological assessment) ()22 H I7E THs 5 &
B RGN SRR RERPE B SHEAR T, PR
DI IR S AR R RS . ARSI U SR e
PEHAT S B VPN 04T, CAIATURIT T AR VAN DX SRR 858 e 8 1) A A v
JIRVEIZIREE o

1.2.1 ESXEEIEM

PEARETE B PRS- R X BT R FBERI S bR
LV 2 WD A Ry . ARSI,

4



1 WHESHEN RN

FRANI ) BT SR Z . HAT, FIZeE 7 A8
Bt v, AEAEASE ISR, tHIL T — R A EH 4L,
AN E R R T ARSI B AR R R AR, RS
PN AT . EXMERZT, EEE7E AAEY.
EBCH A USSR B AER. 5 B AESEEHN Y
FBERLEAT Al i) 6057 BYE EAE SE e th AR DLk e R . 5
BEIRI, ANMAZEZSE (Autoecology)  FREEAEZS2# (Population
ecology) . BE¥& A% (Community ecology) . REGi4E&Y
(Ecosystem ecology) - stAlAE#%: (Landscape ecology) . X3
E42% (Regional ecology)  Bk4:4:2% (Global ecology) “5fif
FAR R A GBI B OCRIAES 2R, WgaE N T AR
(PN AR RS SIS R A E A R, X
NUNVER O R EREGE, St TOR i IR AR A
TR A ARSI, fanEsd Ry, RRA R
SRR AT R . AT ARSI SR VA LA kT G |
HIH SR AR SR I @ SRR, A VERFEE AP E X
AR FNERZRE AL

1211 A SRR 5L

T T 15 2 [ T 7 59 AE A PR ST ) — R A1 I, 0 TG
59 AEASIEE I IR VAN, R TR X P BT 55 A A A
(SR VPN, AT58R A8 5 AT X S R R A B M 5 S Mk A i 1)
TAE. AR ZZRIAIEFT, X T 5 A Rl e 59 A4 A 20
SOV A M SN SRt L
BT AR RSP A — AN TR 358 75 e it AR A R g
Ao e AT TR ] REME M R s Bl DA S KU DA 2
A Bk KA 22 (Toxicology) FIZNIN, & & Huff
S IBE 16 T 00 NI 580N, R 2 A JEa R (o s L R dE
R TR ATk R RUBSRFAE A LA RO (1) 7 B 4 A =288

5

BRREGISHAREXBE—TREXAMETHRERHESAETR

B B 20 T2 80 AEAR H LI PR BT A L H AR AR BT A B 2
(AT A2 1) o 7 20 THEZE 70 4FAR, TP AR I SR R BRI5 4 B i
e H bt S W BRI A e T, Bk fE H R IR
FBATREIA B MR fEREN 20 T4l 80 4FAR)E, 7= T K
RO X — A BT A B SR, G 00 0 T AU Ay IR £ il
G0 S R AR, I g e IS 03] 5 — M e b o= T e e 52
(1) AR 2 TR BRI DG 2R, AR S ARG DAY IE 2 kg AU 5 BB LR 2% 1 i
MRS, HATIELE SO ISR 5 AR E 70 o0 6 R
R RS TR WA INERIET

20 tHh4d 90 fEARLICK, ERRGI S B SN E A2 S
MX%RFRM AL —, EEZERALZA VN Cintegrated
Ecosystem Assessment, IEA) & RGE5HTAES RGM AL KRS
Ae)), MAESRZHATHESE, MG MRS ML)
BT, JFEEER LSRN ANPRES LA R Rer K Easy, H
ARG E PR A . W SRRV, EWIAAER
A, RS RGN R SIS A ORI L. TEAES RGN
i, REK. GIS. GPS. H¥iERefb b HEA . BAH 5.
DARIAR LA . BB 77k VR AR Bk m s iz
I s B AR 5 7 W DA K E 22 3l B D9 ) ol PR AR 25 T 48 0] 1
A E L Ha S, ol ) 4% S A R itk 1Y) e e A5 2
JNBE .

TR SRR AR A SRS PN h RAE E R S, AT
IR ZR G A AN E 55 1 1) o i PR At ke, L [RIRE R T 07 VR AR (R BT
Pk, B8, GG, R 58387 2 A M BRE VPN bR vt
SN, 6T AE BTG B3 E . b, AT
HARRMER . 20 tHaD 80 AFAKRI, SEEMLRRAR TN
CER RPN NELRIR” AR, RS AT IR IR R 2R
WAV T i EPA AL S B INHURIHEAT ) 20 T A 25 KU VT
MWL BRi— R NEL R BEIESE, LT 2R H MRS

6



1 WHESHEN RN

PRSP o 28 25 RS VA Hh BT 18 77 Y25 A Qo] 3 37 sl e R AR 7Y
DA PRSI (1) B @R 1E S FL A 4520, (Ecological effect) M7
A TR IR AR A s LA B RERT AR A KU AL A
fifie ¥t (Uncertainty) HME47 % 8507, 1988 4 8 H, A&
#5 T H 1985 4 10 H 4 1988 4F 3 H Wiln], I EAT A A KR VAN
FERE LT RGE BFBNT. BES) % RS0 B
FHETE RS VP DL SRS R GRS VAN 6 AN 5 THIAE P IR A5 T 2E &
WFFC I o

1212 AENEWFN AR E =

AR APEO 5 TR TR S SRR . WAL Tk
ISR RS S PP AT ISR . TR RS Y, K
B GEE E VPITFabs . RIEAMESOR . SO0 Hror o fe e A
DRSS TTHRETE, I DO K AR A A0 R Bk 5

FURT 2B 25 U PP T L R AR A 58 PSS DR A 1) B2 AR 3 1
PARSENTAMERAR PN o S AR IR IEFAEAEAR S KU DA 1 H
MO, 2L IR T AR A, W B FE U (Sensitive
species) {14524k, VFZ SCERA T A7 A A5 RS PP O K98 75 o
Rho LSRR R AT RSy, R TR RIS A
(Rrfabs, [ AR A Se A A M X IR AL A R A, 20 T3k 1
JFH A DX 28 RS DAY K DF A S RN 5 S i R TR b B2
WS PN AT IE W 2 H bRy 2 EAEABLSEVE s 7k ke . TiAE
BT BRI, 2R AE A AT B R AR AR I U ]
A, KBRS L AR RGUROUANA o LT 5D A AT it
FH TS ARFAAE N A, T RS K A YR
MARZRGIA. I, MR RS (MODS) , 14T+
AR GESRGERY, EAESYERPHIERTLN IR,
EEEEKEN . MODS H RS PEAT, i ZEE R A G AT
Fo e N RO SC RIS, ASKETE, A5 EERE T AR

7

BRREGISHAREXBE—TREXAMETHRERHESAETR

B NS BIBIT G RS B AR G 1) A 5 R PR 18 1 280 LU S AL
i, [, SRR SCIR S N AR S R g A R . DI
KIEh &2 4L

1.2.2 HEBNEEN

1221 AEFHHIFMNEA

HAR B R NS SO R ERGE SEP  EE A, B
SR G NATTIRT 4 T RIORE ot A 5 T 0 AN ] /D 1) 8 R0 B B 4%
PE R A A5 RS s A S Th 2 A I L bl [ AR AR R 7 A RN 4 R 1R B
B U5 T T PR S A BRI G5 (R e MR o ANHETR Y, A A Th 25 i 2
HAR SR N TTmEk. HAr, MWESRA™, R EmZ it
PE, ARSI AR AR ER L 22 ) B 2 (Geochemical
cycle) « PTIKIGER . JRGEH BT K F . G LR Fr T, HbER
5L ONPEW S FARREE R R R R U e GE A5
OB FEFOR N RS S SCAIE SR 5 7T, BRUT AN BT AR 28 D 2 2
R A THVEN A IS . 20 ALk, Rk
RN A O NKF K BRICER 4 T w22, A
ROAWIL B T BRI TS RN, AMTHE 2T A
SARTE RS 2 U SO R R FARAE S RGO R AR A
Ft SR vk, BER &, BRI ARAL, e
R G BRI AT T B Y SRR, A GERF
FHVFFZ 2 DA DR R4, JF B2t TR 2Rk
INEE RGP T T RS R S, X h AR AW FE (Natural
bio-process) = A= FIAERF I PR 5T P8 Y 7 1 1K 45 A A IR S5, AT ASE
MAEED . AREWF I NRRRME Y. 255 A A 5
BLEE, TR A D) S oy WA NEI, IX 88 [ 48
moE B RAT T I EE Ry, A& BRI EZRET M, HmE
AT SR M. 1 2 AR A DD A AR AR I H S i AT T & 5 2R

8



1 WHESHEN RN

BRREGISHAREXBE—TREXAMETHRERHESAETR

W, XSRS T A B O AT L R e AR A e R R, B
TP AR A P H M, B R N R ORI SO, AT
DA S KRR 1) BEE BHAR AR AR S, A%
SEZS DR AR HIR N, X FA TR R b e Ak T
A

N5 ASREAT] 3B ReAR, £F 20 it — DR A—Hb oG
F, RNFBE ST, ST ARG SO R & AT L
TR AR, LRSI AR ARESREM
HAGEVEY — 5 bRk, —AMFSE AR T fi i) B SUAE 7 7 %l
RS G T, — L2 g MR AR ST ai ZFE PR R,
HENVAG Sy 17 KA T0F9E. 10 ARA =, deki e 2R,
WA RS AU A IRAL 22 W) TR R, RS KA A
GZRPTRE, P R IREERIGE %, GIREE, D ARAE
W5 ASRAED TR AL RERN T, FEhe RF R, dERIEGE A
(1) B OV S R N IRDRS il S A SR A, e terp [E 2 o0 R 2
Dhai M3 R 5PN S FAREKNSED T AED 9 N K
POty AR R R B R O 5, IX 2 AR T H
BEANNAT AT AN, S AT RN B RSN D, XK
s AMXAETT S B, BATMIPR R AT RS T I EE RSy R
W2 FENE 2 BAR A P FVE 2 AR S D 28 (IR SR IR, ARk
PETFET WP R, AR R AT AR T B SR BRI R P
NRAE PGSR AN A, AR O I AR S R G R
H e 5 2 SRKAR Z AL 22T, VR 23X R &5 =
KM LU AR G He i, — RS A7 B e A HE T
T LUK ANV I A= AT R, SR T ORRRE A, 0% T /K BRI 1)
N LTV el w3 S a7y 1 B R A - O 1) I
% (Greenhouse effect) , Jf HAA %)= (Ozonosphere) , ‘T
FRR (Acid rain) WA S & SRR 3 XIS
TE VT 57 X 138 R A = 0 o A SAE S5 7E AR R LA

9

HHAR G R IARAY, DAL TR 80 RN AME I B8 AR 5 R P i B
Ik b, X553 X REOR A R 2 R SRR AL EE
5 BRI AT S AR 2 AEIAE AR AR R b A
MBS R RE R, AT R L 2 A A LR R A Qs
PEANKIE, i I ) BRI H AR AN A K —— . R
AR A MR B Fo) 2 B 7K (s ORI AT LI BTEBIL A
e, WeElHERrERi. 2. FMASCEEHRS, st
M B DL AT MUARIEAT AU B0 A=A 2 (D BRI i, 4R
JEATIR LY A L REVE IR o R B HE o IR
MBSO 23 ik 1) AR A DR R AR I Hh (AR 2 0 3 A T 1A T 4%
Py oGt AEES RGN R PIEA, X ORAE TYRAEA
RIES ARG A AR FIAI A o

WHUERD R, A€ B EIREII A S AR R, Fy
A NI T2 P AR . (Response) i £ a4 A
A fE I Z AL, Rl TR e B MBS DA . X884
S e AL NN R R B RIS, EANTEL A
WS R DB SO NI HAR BN AT 19 734
g 97 P Ly AARARIR R I AT 8. X LLHB AT L™ 49 Ff
SR AL IS 22 PR AL JEUAE SOy T LA . il 4R T B
WORVFZ A = AR S5 A0 T RORE, LR ddnk. AL @,
PN R AN 5 AN i E NI - EX-Y AN (VAN 1 1IN (5 1 1IN £ I =9 v/ N
AT P PR WL WS BTN RS, X AR
VP2 HRTPIARSC AR ARZ . ARl 2e it — b S 8o
VFZ 2T i, A5 a0, . Xar. B, W, &,
%o MBS BB PRI B WEE . MG THE. BB BEE
WA, NATTE I oy X 2 it A7 28 (0 A e A VR e T s B T
H 5o AEBRIS T 5 D P Bt T el A A e 55 P T I, T 5
DRI AARE S A, AR, S0, SeBi RS (MODS)
Mgt ot A m KRB A A SR, 2T R MEgE

10



