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Abstract; Based on the land use data of the Lancang River watershed( LRW ) , the center of longitudinal range gorge region
(LRGR) in 1985, 1995 and 2000, supported by GIS, and with the indexes of fragmentation , isolation and dominance ,and
of vulnerability of landscape types, it was analyzed that the temporal and spatial characteristic of landscape ecological
security(LES) in LRW. The results showed that there were difference change trends for different landscape types in this
region, the transformation from one landscape type to anther was very complex and that was mainly happened among
farmland, woodland and grassland. It was found that the change of landscape structure can strongly influence the temporal
and spatial distribution of ecological security index ( ESI) under natural and human factors, which might result in the
decreasing of the degree of ecological security (ES) during 16 years. The large difference on the distribution shapes of ESI
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and its annual decreasing rate were found among the upper, middle and down stream due to the especial terrain and
physiognomy in LRW, i. e, the rate of ESI in down stream descend the fastest, then the middle stream, and its of upper
stream changes slowly because of locating high altitude and disturbing weekly by human activities. The lower ESI( ES <
0.5 ) were mainly distributed in down stream with shape of “Y” in NE-SW and spread along the river. And the higher ESI
(ES=0.6) were mainly distributed in the middle stream with SE-NW direction and shrunk along the river. Human
activities were mainly carried out on landscape level and landscape was also one of the basic units of the regional ecological
environment management. Therefore by using the method of landscape to study on the ES, to discover the alteration
character among different landscape types and then identify the change tendency and its inner factors of the regional eco-

environment might be important for regional eco-construction and natural resource exploitation.

Key Words: landscape index ;ecological security jtemporal and spatial characteristic ; Lancang River watershed
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RHE. HTESKENENEEME RN, LEAMESLEMTHABRA, ESCEDRELEAR
—HIBEE TP S B YR TS SR B EREE M ER, AR S AT SRER A
BIFBA T AR BRI S BMIRE"

ABREMTUHBESZ 2 5 E R S SEHEFNA, Bl AT LReMREZEST
ARBETNTE , TP R ST R EM S B0, FOP i E 2 RV AT E S DA RESES KK
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A2, AR VLA B Y 1985 4F 1995 4FF1 2000 4F 3 HARE BR300 F 4R v & A, RA L
FIRIM—F 28, It i B AR IR AR A S A KRB RMAERZ MR AR,
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Table 1 Area and annual change rate of land use in in Lancang River Basin

e AT i ot B A mEAE KA
Landscape types Farmland Woodland Grassland Water area  Construction land ~ Unused land
1985 ETH Area(10* hm?) 234.30 888.93 279.79 7.21 3.96 8.34
EEA ¢ Percent( % ) 16.37 62.60 19.68 0.50 0.26 0.59
1995 TR Area(10* hm?) 220.82 927.33 251.61 6.98 4.12 11.67
LA Percent( % ) 15.44 65.28 17.70 0.49 0.27 0.82
2000 ETH Area(10* hm?) 235.66 885.30 282.09 7.22 4.64 8.34
LA Percent( % ) 16.47 62.35 19.78 0.50 0.31 0.59
1985 ~ 1995 FRAE(% /a) -0.58 0.43 -1.01 -0.32 0.39 3.99
Annual change rate
1995 ~2000 FRILE(%/2) 1.34 -0.91 2.42 0.69 2.52 -5.70

Annual change rate
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5 Water area
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7E 1985 ~ 1995 4F H 0], #f 31 AR B 4 KO &
B R A S R R B R AL AR (e AT R -
B R) 458 - 13. 4775 x 10%,38. 4033 x 10,
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10*hm’ , ZERHE T AR KC A, Bl AR B =2 2 W] A B L R B , A PR R AE AT A R
PREB AR B TR —E B, BREEMR XA ORISR MSF N AR, T Hhey Bokw R Y
R R AETETEE ; R, iR A m AR et i, KR 2RI T , RO I B s i % 4 , ZREA A 2850
MRXHMBRESRETHME,
3.2 BMAERREN
3.2.1 HXMEUASZE

AR A(1) F1(2) HEME LRI, 205 MEX ) 1985 4F.,1995 4EH1 2000 4R AR L 28, HE;
RNFE2, FEMBATHAERSZLERBFEBRRNER, HELBE 2 3 RS, ——RESZLBHE

Bl 1 2000 4EETLIRIR R R 475 B
Fig.1 Distribution map of landscape types in 2000
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Fig.2 The transition map of different landscape types duringl985 ~ 2000

T1 B —p, T2 B — 5, T3 . B — oK IR, T4 . $H - BB, TS b — B, T6 . SR — B3, T7 : MR — 7K IR, T8 A — BB
o, T9 AR —RA I, T10 -3, T1 . Bt T12 . T — oK 88, T13 . Tl — R A b, T15 . KR~ b, T16 . K —F 3,
T17 . B3 A, T18 . RA b~ b, T19 R b — 3

T1 . farmland—woodland, T2 ; farmland—grassland, T3 ; farmland—water area,T4 ; farmland—construction land,T5 ; woodland—farmland, T6 .
woodland— grassland , T7 ; woodland—»water area, T8 ; woodland— construction land, T9 ; woodland—unused land, T10; grassland—farmland, T11 .
grassland—woodland,T12; grassland— water area,T13; grassland—unused land, T15 . water area— woodland, T16; water area—» grassland, T17 .

constuction land—farmland,T18; unused land—woodland, T19 ; unused land— grassland

FREEREAR, —RIIEEME, ZRITHEN, X 3 R kBT b 89 LBl 20 51 52% \33% F1 15% , T ¥ VL8
H 85% HIRFE X IR MAE S LI HE T HES

£2 KRENRUESZETMER

Table 2 The result of ecological security assessment of 205 units

424}y Year 424} Year
%5 No. %5 No.
1985 1995 2000 1985 1995 2000
n001 0.9145 0.9038 0.9038 nl14 0.6442 0.5135 0.5098
n002 0.8546 0.8315 0.8377 nl15 0.6155 0.7309 0.5686
n031 0.8983 0.8748 0. 8654 nl34 0.4955 0.4849 0.4832
n032 0.8893 0.9059 0.8934 nl35 0.6209 0.5628 0.5318
n050 0.6061 0.4803 0.5985 nl53 0.388 0.2984 0.2826
n051 0.5891 0.4828 0.4722 nl54 0.5282 0.3634 0.3589
n073 0.9303 0. 8699 0. 9063 nl75 0.4307 0.4377 0.4373
n074 0.5901 0.6373 0.5933 nl76 0.6706 0.5928 0.5916
n083 0.6742 0. 6289 0.5543 nl85 0.4874 0.3761 0.3692
n084 0.5396 0.4929 0.4697 nl86 0.498 0.448 0.3842
nl02 0.6275 0.6514 0.6514 n204 0.7463 0.7195 0.718
nl03 0.9579 0.9623 0.9623 0205 0.8926 0.8788 0.882

3.2.2 BEWARKREENITR

Xt 1985 47,1995 4FF1 2000 4 1) 205 MEX AR R 218 HHAT T 7% BARIGE (K 3) ,1985 42,1995 4E |
2000 R MAES L LFEHLAWRILIREN L P TS FERRZ R, BAESZ2HFELBX,
RAESREBEER, R, ERRSEE WAL, N A XSS K, AE 3 B, W TR R WA
DEFELRIEN ] 2 [ R 7 AR RN 22 F 0 AAE L, 1985 47,1995 4F 2000 4E AR E2%E
/MEZ AN 0.3.0.2.0. 1, A E T LASEELZL 0.6 B 7, ZEREN L. FiFEERARN I HEL,
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T—AFRRE D FEA R E—FNFEREL TR, A —EMaAE, HAESRERA —ERE k.

ABEEABEFTHART 0.6 BF(HLTE 1985 4F X B4 15 T IR LW _E 3 i KRR 43 R, e wh i
BARB AL 046 , 78 TR AR E S B dbsm 2 A AR 2310 s 78 1995 47, Hoar A via B R B AR s
WA TR AT R, T3 2000 4F Hor e E4e /0, MBI S A SR EFHAR R NS BE X
SHGRE MR T RUREAE HENESREIEIRRE X, ESLERBFTINT 0.5 HEHELKE
1985 4F LB A TR TLRIRAY o T HF 2 VU - ZRALT7 ml B Y ™ 72 2 A A3 B S M6 R JE 2 A 5 78 1995
4, HAE B R B AN TR , 75 T i X R 0 A Y B 4 /MBZE R AR B Z 248U T 0.2
H9E 52000 45 Y7 JEAFEEAE TP ilr 0 A TS E W VL BIARIL T 9 /&, FFE H AR B T A B L 2R %UNT 0.1
B, TR “Y B hEEZEAARR, BEELN 0.4 WEEY KEE, XHRAP TN ESZLBE TR
LY EDUEC 7N

RIEE 3 ISR FEAA G IR B (R 3) , 2REF T AT 0.6 FELHT LB E MR ELFIM
1985 K 80.61% &K 2 2000 4EH) 61.05% , /N FET 0.5 FEEL TS ERE 19.39% EA-3)38.95% ,
FE3X 16 4F (8], JIE b FIFFT AT 0.6 RS EAE R LA AT EB KK 257, K H 90. 14% |
88.36% Fl1 70.49% 43 B T FEH) 73. 54% .69.25% F149.67% , MAEDRTR2LFMELHT & WEBRLHII/D, 5
TN RE/NGNUF Lz i TiE, TIEA — R ERATHFELRDTRET 0.5 BTEE, MK
AR 2 EFHESE ESHRRENEZN,

£3 MRIRESFESRSEYMSERLGISEITR
Table 3 The area proportion of different ES in Lancang River watershed in 1985,1995, 2000

K35, Ep AEBREHYPES index

Region Year 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1
WRILH IR 1985 0.22 11.55 40.46 28.37 16.64 2.28 0.46

Lancang River 1995 0.43 6.47 43.39 19.00 20.45 7.73 1.88 0.65

Watershed (LCRW) 2000 0.88 3.57 24.49 32.11 20.70 13.66 3.50 0.84 0.25
WHRTLHR i 1985 0.04 25.03 30.45 34.63 9.86

Upper stream of 1995 0.01 3.90 40.01 32.94 22.68 0.46

LCRW 2000 4.43 37.57 31.53 22.80 3.66

WHRTLF B P 1985 7.89 53.50 26.97 8.11 2.49 1.04

Middle stream of 1995 8.57 59.75 18.45 8.87 2.30 1.01 1.05

LCRW 2000 0.97 3.23 28.36 36.69 18.68 7.21 2.89 1.40 0.57
WRILHE T it 1985 0.49 11.73 30.10 28.17 26.85 2.66

Down stream of 1995 0.96 5.05 28.01 15.98 31.38 14.98 3.24 0.41

LCRW 2000 1.02 3.69 17.27 27.70 22.17 22.67 5.00 0.49

N T ETFHrIRE TL RS KR WA S L2483, & S EAHUE S HE R A B nBsk R
BESEEERZERN, Kok

0.9

GES = Y ES; x A, (4)

i=0.1

RH, GES REFBESLEIREES N | RAERRKEFELK AN | FERZEFHELAAN WER LG, hE&
KEELE, Hi=0.1.0.2.0.3,---.0.9,

M 1985 4 Z 2000 4EH 6], ML IR B S A AR R 2B BE RSB TP LIEF 0.69% M ET
R, DR ERERES; ZREAN L P TR ASR I8 Bt 2 T RS BT R IR BRI, 354 38 05
BAH80.51% ,0.63% F1 0. 80% , H_L IR Z AL T 2500 ~3500m Fy 1y LU 45 5% U, it R0 4 LA bk b i 22
R E, FEHUT G I TE R LB RA 6% (R TREMEAME, ERRAERERRIT, ZAKESE W/ T
PARES, B, R RAESE 2T RERE, PR X A T8I 1665 ~3000m Z &) -k, ik
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TR F IR B 3 3, BFH T 5 BT AR LB 20% , A ERF ARSI M b B35 Tl R
AL FEIRMET 1665m BRI IS X, WL 5B T ALK SR A, S B 0 B, @ AR b | B Ry
K, XSG TR, B, THRHESEZ2BHETHERR. NE3 A,/ MFEET 05K
AR R EFEARIE WIRTL T Py 8, X 5 2R R A4S 2010 78 L T 2 53R B9 R AR /b
R R RA R, BRI RE shZ B A BIERN RG], S&m T REEB T AESINE T, SR E R %
XAESHRARIEER, ESIRRMM T M, ERE 2R,

4 1985 £.1995 2000 FR AT HRHESESESZLIEN
Table 4 The integrated ES of LC River drainage area from 1985,1995, 2000

Xl PRI IR VR TLIIR b3 WVRTLF R P WARTLHIR T I
Year LC Rive Watershed( LCRW) Upper stream of LCRW Middle stream of LCRW Down stream of LCRW
1985 0.6417 0.6708 0.6531 0.6229

1995 0.6135 0.6243 0.6562 0.5683

2000 0.5711 0.6163 0.5875 0.5432

4 Zig5iTie

AL LA L g 2 IX A0 X TRV VL SR y BB R ), L T 38 AR IR BUE T GIS 3R == R A Zh B, LA
BT PR B = R B 55 B PR 8 Am , A S 2R A 2= (R 5 2B 1L ) A B AT AR R R 2 R E' 2T,
SRR, M 1985 4F 2 2000 AFHAIE] , IR VLIS A S R B 2 R FH A e, M 1995 - 45, BF T X 2=
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