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Analysis of watershed landscape ecological health evolution and
contribution of driving factors

TAN Juanjuan, DONG Zengchuan, FU Xiaohua, XU Wei, LIU Qian
(College of Hydrology and Water Resource, Hohat University, Nanjing 210098, China)

Abstract; In terms of the landscape pattern, this study made an assessment of the landscape ecological health of
the Zhangweinan River Basin in three eras (the 1980s, 1990s, and 2000s). This study identified the impact of
climate change and human activities on the basis of analysis of the evolution trends of watershed landscape
ecological health and also quantitatively determined the contribution of different human activities. The results show
that, since the 1980s, the landscape ecological health of the Zhangweinan River Basin has presented a worsening
trend. The contributions that climate change and human activities made to the evolution of the landscape ecological
health are 13.95% and 86.05% , respectively. As driving factors of human activities, urbanization and the
utilization of water resources have negative effects on watershed landscape ecological health evolution, with
contribution rates of —=37. 19% and —34. 89% , respectively, while soil and water conservation has positive effects

on watershed landscape ecological health evolution, with a contribution rate of 25. 72% .

Key words; landscape pattern; watershed landscape ecological health; climate change; human activity;

contribution rate of driving factors; Zhangweinan River Basin
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Fig. 2 Changes of land use of Zhangweinan River Basin in three eras(1980s, 1990s,2000s)
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2.1.2 #MHEARERR £1 RERWESRETOMERER
2.1.2.1 Table 1 Evaluation index system of
I FH 2 ey ( Miami) BRI A YA S — watershed landscape ecological health
s % 41(0.2000) : A= PPVEAEH —4:77 41 (1. 0000)
N = 3000 (1) TR ZFFEAR§(0. 4233)
"1 +exp(1.315 - 0.119¢) SMAES A5 (0. 4000) ARSI EEHE (0. 2705)
N, = 3000 (2) fHERETEAT S LIEEHE4L(0. 1608)
1 — exp( - 0.00066R) £zt TRAT 5 IFHE40(0. 1453)
N =min(N,,N,) (3) YA J1(0.2000) :£5 & FMEFEEL(1. 0000)
2o N—1L) AR A R 455 TIBE (0. 2000) : A=A R G MR S5 (1. 0000)
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Table 3 Classification standard of evaluation indexes

FEbR o R R
1295135 1 s — L2 FAKY ) B LT BAi 5 LRA HEERS
WA ) EiER 3 Eis Eise EiR ke Eis R 55 i
LIS 400 0.6 0.4 90 80 0.4 0.22
AN 600 0.8 0.5 70 55 0.5 1.15
G i 800 1.0 0.6 50 35 0.6 3.17
& B 1000 1.2 0.7 20 20 0.7 8.17
AR AR 1200 1.4 0.8 10 10 0.9 15. 80
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Table 4 Land use of Zhangweinan River Basin in three eras

i Mk, L K3 A A AN L Hb
AR M/ tel, RV L, TR/ el Y tel,  mRY/ tel, R L i/
km? % km? % km? % km? % km? % km? %

20 fH4d 80 A% 193.60 53.40 64.01 17.66  77.60  21.40 3.88 1.07 22.88 6.31 0.57 0.16
20 & 90 4EAR 189.06  52.15 65.43 18. 05 80.71 22.26 2.71 0.75 24.36 6.72 0.27 0.07
21 k4l 00 4EAR 166.49 45.92  75.34  20.78 89.82  24.78 2.48 0. 68 28.37 7.83 0.04 0.01
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Table 5 Landscape ecological health situation of Zhangweinan River Basin

. SR . s

FR i ST TR E iR fEFeR S TRGAE
20 {2 80 4FAR 0. 10400 0.11985 0.32582 0.34853 0.10178 fagE 2.90542
20 142 90 44K 0.07743 0. 13808 0. 46406 0.29837 0. 02304 i 2.72335
21 22 00 4E1% 0. 03085 0.19253 0.43688 0.31690 0.02282 IV fit 2.70385

H 5 A, 1 TR A iR 20 22 80 AR AR AY S AR Z R AL T RS  (E e R A SR e B Rl
0.34853, 520 {42 90 4EACHN 21 {42 00 AEACHE T B 2 30 i BRER 25, X W 4t e 1) 5§ J 2 Ry 0. 464 06 FHI
0. 436 88,20 2 80 AFAX LI I S W AE A IR 55 T REAT T3, {8 bR T U 3 R34 50 B0/ N | S0 URE e b
JEE A L 1 T I A A B R R AR TR
3.2 EHEFERHIBER
3.2.1 AMETHRBEALEITHSBLEER

H13¢ 6 FI 0, V8 T0 R 32 T i s 20 20 80 AR 4K LA ke /<46 A5 Ak Xof i 38 57 R A 285 {8kt 2 52 1 1) 3 ik o3
13.95% , NEIGE S TRk 3N 86. 05% i ARIAEACEIAY AR {LE AL, A\ 20 tH42 80 4FAR 2 90 4R, JillAE-F
IR S D RGENG IS , AR AR S R A 1 v AR e B B A, STikoR 2o N8I Bl i
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Table 6 Contribution rates of climate change and human activities on landscape ecological health of Zhangweinan River Basin

BOSARAL /;ﬁiujz%mbtjs Ak A AN 5 A
RGN AN TR/ % A TR/ %
20 ti20 80 4R % 90 4FAR -0.18207 -0. 02306 12. 67 -0. 15901 87.33
20 22 90 4FAR = 21 42 00 41L -0.01950 0.01212 -14.21 -0.03162 85.79
20 tH2g 80 4EAR = 21 42 00 41X -0.20157 -0.02811 13.95 -0.17346 86. 05

3.2.2 RRAAXEFHTHRIBER

H18& 7 R, 7K S CRAEXIAE SR ) S5 08 A 256 Jed 1 SRR AR FH , T 3£ LA B /K B T8 T 2 R FH B i) 1 3
A SRR E R & T TR IE TN 20 4D 80 4ARACE 90 4EAY K WS R IT & FI F R K A5 A
AL B BT N -43. 74 % 23, 32% LI S ~29. T1% , K AR FE1E HIAS B 5, S Ak 19 & Je K 9% A I
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Table 7 Contribution rates of different human activities on landscape ecological health of Zhangweinan River Basin

BHHT 20 fit20 80 AFAR % 90 4RAR 20 H48 90 4EARE 21 42 00 44T 20 1it42 80 4ERE 21 1#42 00 41T
A TR/ % SR DU/ % FALGEEEN Tk %
NI B B -0. 15901 — -0.03162 — -0. 17346 —
IKGEIE I KA -0. 13031 -43.74 -0.03015 ~14.14 -0. 13704 -34.89
7K AR 0. 06947 23.32 0. 08608 40. 37 0. 10103 25.72
WAk -0. 08852 -29.71 -0.09228 -43.28 -0.14607 -37.19

o -0. 009 65 -3.24 0.00473 2.22 0. 008 62 2.19
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