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Landscape ecological risk assessment and its mechanism in Chaohu Basin during the
past almost 20 years
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Abstract. Based on landscape classification maps that are conducted from 1995, 2005 and 2013 by Landsat TM/ETM* remote
sensing images interpretation and scope of study area extracted from DEM and cell sampling by GIS platform, the landscape pattern
characteristics and changes of ecological risk in Chaohu Basin during the past 20 years (1995 —2013) are analyzed quantitatively.
Meanwhile, the spatial-temporal change of ecological risk has been explained in the paper. The results show: (1) in recent 20
years, the landscape structure and the landscape pattern characteristics have changed greatly in Chaohu Lake Basin. Rapid urbani-
zation has impact on catchment landscape pattern significantly, whose fragmentation and isolation index of construction land show a
trend of decrease first and then increase, but that of woodland, farmland, and water landscape have increasing trends. (2) ecologi-
cal risk index in Chaohu Basin shows that, during the past almost 20 years, the area of ecological risk at low, lower and medium
level decreases gradually, along with significant increase in area with high and higher level of ecological risk. In 1995, the Chaohu
Basin is dominated by medium and low ecological risk, which accounts for nearly 70% of the total area. In 2005, the scope at me-
dium and high ecological risk is in the majority, accounting for nearly 71% of the total area. Ecological risk level transfer matrix a-
nalysis shows that in recent 20 years, there are 17 types of ecological risk level transformation change, in which 8 types convert
from superior to inferior with transformation area of 2618 km?, and other 9 types convert from junior to senior with transformation
area of 6025 km?, which is 2.30 times of area that converted from superior to inferior. (3) Analysis of spatial difference character-
istic about ecological risk shows that the spatial distribution of ecological risk grade change obviously, the main change occurred in
the north, southwest and southeast of Chaohu Basin. The evolution of the ecological risk in Chaohu Basin has obvious periodicity

and regional characteristics, which reflects not only the natural characteristics of the Chaohu Basin, but the response of pressure
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that regional social and economic development has a huge impact on the land ecosystem. The study shows that the ecological status
of the Chaohu Basin has deteriorated with the development of urbanization and industrialization in the last 20 years. The scope of
ecological risk at medium or higher level must to give more attention.
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Fig.1 The location of Chaohu Basin and cell samples for ecological risk assessment
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Fig.3 The data of ecological risk assessment index of cell samples in Chaohu Basin (1995 —2013)
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Fig.4 Spatial distribution of ecological risk in Chaohu Basin (1995 —2013)

552 BrBeh 2005— 2013 AR IE]  IZ B B S TAORk T X UL R i EHELHLIE , [ EE 2006 A E S5 LR
B YT T P b 5 B /R T X BE ST (201 1 AR 223048 SN b 2 T A9 et 5 47 I X B 8 3 5 A 4 35 Pl A 18
X3RRI T A E AR A . SRR i T T A 19 T2 083 , 53 A, 2o & TR A WAV 5 1Y) L3091 1l DX e 4
B I (ST ST XA AR T TE S B PR AR R I SE WA T Al R BR ok AR SN 4 R 0E B il
), X RIAEE 5 0 B2 B A5 2R, WAk . Tl Atk A T P & R 01, N DRI hin  #h 2 223K
- P L BB, SR A O T A MR T AL T DX R IR T U 8, A SR X I T Xk
DRS00 DX 5 2 s, B o0 38 DX 9 g . TRD A i 4 () B 225 A B AR A R, HE Bl 3
TP AR RS P4 DR A s . G AT T DX AR S il 3% it 1 61 58 % 77 45 B2 00 ) S 162 ) 4 2 00 SR 8 i o e B
TR IR IR Tk Ak Sk E S G T i R R, W AR SR - M AR TS R G Y R T e R, 3T 2 VAR R
VLS A A RGN TR, SRS KRS S T BT IZ B B B A 7S AU A [ AR R I . A
JETT DX A A R S 2 T AR AR I AR Hh RN e i A8 5 R0 A G T A SR 7T DX ) VB Pl I o v 45
R 7% g A v AR 5 X0V FE I T A T DA B AR | R v A R I R R e A A A L
AR I B R B BRI R o R I R N A O AR (AR B R MEV A EE R B MR T
i B — B BTG B S T RS AR ARAT XK, 721 M B 1) % 8 2 BRI AR JR A B 1 Bt et 140 R, il 4t
WG R, 3 Iy i P SRS e 8 R 03 B8 B8 i — AP R AR, LR R KU 8 T O Ak, 534, 75Tl
TR RS G Y BRI I TR AR A AR 2 R TR MoK IR S BT AR RGN, AT -
FHYFAFB BT I, K L ZB B A B RG22 T BORIKSN T AR ZLA G S T, £ R
S AR S RN - SRR A A T A AR S XL DX Sl 3 T 4 /1 , 8 0 3SR BT T 5 A 285 XU 5 e s )
5,5 XIS AT R R OCR B IR Y T X AR LK.

4 i 5t

ARICHET GIS F B 15, W S AE 252 W FE 2, 0 SR S A 5 XU, A A s B DPA , O X 25 ]
TR T TRV S5 R A — @ TR s 17 A Jol A 25 DR ) e 2 A 74 AR A AR KRS 5 A R
TS R 43 BT R B, 3 20 A5k, ST I U B0 FH b Aty Wb R K A S5 D RBERAS B2 R 43 88 R AR 2 | T
FE e, S T I B ) AT T AR v 1) 23 i 7, S5 LIS A SR A o A 1 e 2B S XU I

hRMEAk 2 0004.0891AF % 2016-4 5 WEE  k2E B R S) 185%260( mm) 45 F 44 17 2016/06/06



WK B U 20 R R IR IRTIA S KGR 5 B = gL HUH 791

BTSSR EGE 20 AFR AT AL ERR IR B A 2 XUBS: XS R T o, s A e A S XU
DA T 2 . B I A A XU S R S 2 A, L rp DU i) e e AR S 0 3 AR b AR 25
IR A A R B, A J oy B e s R A A 2 UG DX A A AR 5 i AR, s ) 22 e R d AR L) 43
BB, A 25 AU AL A DX dol S AR v A S VRS e A A P S, A 2 XU 2 1) 5 A Jm 1 — i R B
BT MR B A A Y 25 18] 22 5. B e YT 75 Mb s Y DX i8S, LA M T DA A0 ) SR80 et 22
SR TN 0 B R SR T AT DRI R SRR T BB B 0 IR | A Bl O
ST R A RN L A A R, O, AR 3 AR R AR I 3T A
SR G IREIRAL, W8 i A A AR B I I Sl (5 1 THIE , e 1 i 2 XU S Al o R

FLRI 52 000 A 32 190 e 5 — 8 A SR B A R Tl AR YR , AR AT B Sl e A 1 L ) S U i, L2 1
FE R A AR SR R R IR TR S R, AL Tl A K SR 1) 3 R4 i A 2 2R, 923
TR SIS B S AL 2 22 T A AR M. 1 X 2 25 RURS: T 9 B A DX, b 5000 R et ) P R 0o 2t 15
FHH™ 5K v 3t R T 42 08 B2 R A 4 0 B, S A A R R v A A % 00 ARl b K AR S A 25 )
RESOULE B A IR 555 ZU I, AR s UL o Ak 103 e P, e AR S5 L AR P B2 A o B A ) T AR S R
DIRERIE R A HE. XT3l T A S s, 107 214368 o 3 vl R 7 A% 4 ) A SR R S A S T PN R T b A
T g L) 5 A U, 5 1R R T SR AR A UG B . SR A DA A A ST R AL AL X
IR T A AR AR, 3 I T A A KU IR AT B T AR AR 25 XU K. i, R T 580 Ut Jek L 3 Sy 7 X
BRI ARARARA 5K IR SRR B, S i AR S R AR L AR FFRE T A A S R GE A, B A A R B o
R AN X S K I XS DX TR 0 B A 2 383 DX ) L R P P A A o sl e AR 2 AR G 52 i B
AR Bl A (9 A AU b T AR SOl 32 BRI RS AR 9 70 H R AT S0 19 NURE A58, 56 7 58 180 O 8 2 25 XU
(AR A 25 T R A LB A ) REDKE 2 7 5 SR 5T v ik — A ik,

5 &k

[ 1] Song Changging, Yang Guishan, Leng Shuying. Progress and prospect of scientific research of lakes and river basin. J Lake
Sci, 2002, 14(4) ; 298-300( in Chinese with English abstract) . DOI 10.18307,/2002.0401. [ RKFF, ##E1l, BB,
WA R RS R S R L WAL, 2002, 14(4) : 298-300. ]

[ 2] Xu Yan, Gao Junfeng, Zhao Jiahu et al. The research progress and prospect of watershed ecological risk assessment. Acta
Ecologica Sinica, 2012, 32(1) ; 284-292(in Chinese with English abstract). DOI 10.5846/stxb201011101615. [ 4 F,
R X F RS, WEE S KU N AT e . RS AR, 2012, 32(1) : 284-292.]

[ 3] Zeng Hui, Liu Guojun. Analysis of regional ecological risk based on landscape structure. China Environmental Science,
1999, 19(5) : 454-457(in Chinese with English abstract). [ ¥, X122, JF 50 00E5H4 04 DX 3 A A U 437 v D
IR, 1999, 19(5) ; 454-457. ]

[ 4] Sun Guangyou, Tian Wei, Jia Zhiguo et al. Risk analysis and mitigation on the impact of the development of Songyuan Irri-
gation area on the ecology of Lake Chagan. J Lake Sci, 2014, 26(1) ; 66-73(in Chinese with English abstract). DOI 10.
18307/2014.0108. [ #7742, ML, S{ARESE. FA GG X RO A T 42 28 KU 2 B Boxd 6. IIARE, 2014, 26
(1): 66-73.]

[ 5] Sun Hongbo, Yang Guishan, Su Weizhong et al. Research progress on ecological risk assessment. Chinese Journal of Ecolo-
gy, 2009, 28(2) : 335-341(in Chinese with English abstract). [ PMEEE, kL, JA5 045, A 2 KU BF0 BF 53 0k
JE. AR, 2000, 28(2) ; 335-341.]

[ 6] Chen Peng, Pan Xiaoling. Ecological risk analysis of regional landscape in inland river watershed of arid area—A case
study of Sangong River Basin in Fukang. Chinese Journal of Ecology, 2003, 22(4) : 116-120(in Chinese with English ab-
stract) . DOI 10.13292/j.1000-4890.2003.0090. [ B, R HEFs. 52 X P i 7 40 X 388 55 0 A 2 XU 43 Hr—— L R B
S TR ). £ IRA, 2003, 22(4) : 116-120.]

[ 7] Zhou Ting, Meng Jijun. Research progress in regional ecological risk assessment methods. Chinese Journal of Ecology,
2009, 28(4) ; 762-767 (in Chinese with English abstract) . [ A&, 587 %2, KIRA S RGN 5 kb s ik . R
Zri, 2009, 28(4) ; 762-767.]

[ 8] Hu Hebing, Liu Hongyu, Hao Jingfeng et al. The urbanization effects on watershed landscape structure and their ecological

hRMEk 12 0004.#11AF 2016-4 5 WEE  k2E R ST 185%260( mm) 45 F 44 17 2016/06/06



792 J. Lake Sci. (#ia#+3) ,2016,28(4)

risk assessment. Acta Ecologica Sinica, 2011, 31(12) ; 3432-3440(in Chinese with English abstract). [ #F1ES, X4L
T, AR AT, TSSOk T A 5 AR S XS TESY. AR 2EdR, 2011, 31(12) ; 3432-3440. ]

[ 9] Zhang Xuebin, Shi Peiji, Luo Jun et al. The ecological risk assessment of arid inland river basin at the landscape scale: A
case study on Shiyang River Basin. Journal of Natural Resources, 2014, 29(3) . 410-419 (in Chinese with English ab-
stract) . DOI 10.11849/212yxb.2014.03.005. [ 5K20k, Ar355L, BHEE. FET 50U JR 1Y 1 5= P9 i o] 3L 24 285 KU
ST ——DL A SE RO ). B ARG, 2014, 29(3) ; 410-419. ]

[10] Cook RB, Suter GW I , Sain ER. Ecological risk assessment in a large river reservoir: 1. Introduction and background.
Environmental Toxicology and Chemistry, 1999, 18(4) . 581-588. DOI 10.1002/ etc.5620180402.

[11] Wallack RN, Hope BK. Quantitative consideration of ecosystem characteristics in an ecological risk assessment; A case
study. Human and Ecological Risk Assessment, 2002, 8(7) . 1805-1814. DOI 10.1080,/20028091056863.

[12] Landis WG, Kelly L. Regional scale ecological risk assessment: Using the relative risk model. Boca Raton, USA: CRC
Press, 2005: 195-230.

[13] Landis WG, Wiegers JK. Ten years of the relative risk model and regional scale ecological risk assessment. Human and Ec-
ological Risk Assessment, 2007, 13(1) . 25-38. DOI 10.1142/50217751X97001262.

[14] Liu SL, Cui BS, Dong SK et al. Evaluating the influence of road networks on landscape and regional ecological risk—A
case study in Lancang River Valley of Southwest China. Ecological Engineering, 2008, 34(2) . 91-99. DOI 10.1016/j.
ecoleng.2008.07.006.

[15] Yang Pei, Li Tianhong, Mao Xiaoling. Ecological risk analysis for Shenzhen river watershed based on PESR Model. Acta
Scientiarum Naturalium Universitatis Pekinensis, 2011, 47(4) ; 727-734(in Chinese with English abstract) . H‘Zj(ﬂi LR
%, BANE. LT PESR MR ERIINA R A A KU 0. ALt . BARRHERR, 2011, 47(4) : 727-734.]

[16] Fu Zaiyi, Xu Xuegong, Lin Huiping et al. Regional ecological risk assessment of in the Liaohe River Delta wetlands. Acta
Ecologica Sinica, 2001, 21(3) : 365-373(in Chinese with English abstract). [H‘E%ﬁ, l’l‘iT, MAEFEE, T =0
VIS XS S US4 AR 28 24], 2001, 21(3) : 365-373. ]

[17] Gao Yongnian, Gao Junfeng, Xu Yan. Response of landscape ecological risk to land use change in level aquatic eco-func-
tional regions in Lake Taihu watershed. Journal of Natural Resources, 2010, 25(7) : 1088-1096(in Chinese with English
abstract) . [ B4R, SRIE, VFIF. AHTRIK A AT BE X 4 ) 28 A0 B SO A 25 U R0 A SR BEIR 23,
2010, 25(7) : 1088-1096.]

[18] Xu Qiang, Chen Lai. Study on quantitative evaluation of ecological carrying capacity in Chaohu Basin. Soil and Water Con-
servation in China, 2010, (6): 52-55(in Chinese with English abstract). [ %58, B, SR EAE S7RE 7 2 BT
M5, PEKELEE, 2010, (6): 52-55.]

[19] Wang Chuanhui, Guo Zhenya, Gao Chao et al. Changes of landscape pattern in the Chaohu Lake Basin based on remote
sensing. Resources and Environment in the Yangtze Basin, 2013, 22(12) ; 1586-1592(in Chinese with English abstract) .
[ EMLHE, SRIRI., R SF, T 38 Y S5 0 i e om OUAR R A8 AL F . VDI R IR S 90 B2, 2013, 22(12)
1586-1592. ]

[20] Li Yunsheng, Zhou Guangjin, Liang Tao et al. Study of land use change on the gains and losses of ecosystem service func-
tion values of Chaohu Basin. Geographical Research, 2009, 28(6) : 1656-1664(in Chinese with English abstract). [ 2z
A, JANT g, RVEAE. BTSN LA A RO S R G ) e Bl aR . HUFRASE, 2009, 28(6) : 1656-1664. ]

[21] Yan Wujiu, Wang Xinyuan. Preliminary study on non-point sources pollution in the Chaohu Lake drainage basin. Scientia
Geographica Sinica, 1998, 18(3) : 263-267 (in Chinese with English abstract). DOI 10.13249/]. cnki.sgs.1998.03.011.
CREMRER, O, SRR SRS Rl B, Al 1998, 18(3) : 263-267.]

[22] Su Haimin, He Aixia. Land use based on RS and geostatistics in Fuzhou City. Journal of Natural Resources, 2010, 25
(1) : 91-99(in Chinese with English abstract) . [ J3#FE, 282, ZET RS RG24 B8 M 7 LRI H 2. A 44
PR, 2010, 25(1) : 91-99.]

[23] Wang Juan, Cui Baoshan, Liu Jie et al. The effect of land use and its change on ecological risk in the Lancang River water-
shed of Yunnan Province at the landscape scale. Acta Scientiae Circumstantiae, 2008, 28(2) ; 269-277(in Chinese with
English abstract) . DOI 10.13671/j.hjkxxb.2008.02.007. [ T4, AL, XIASE. 25 R T A4 Hh A H K A b
XSO A RS BRI FREERE A0, 2008, 28(2) + 269-277. ]

[24] Li Xiaoyan, Zhang Shuwen. Analysis on the dynamic trend of ecological security in the west part of Jilin Province, China

RMEAk 2 0004.0891AF % 2016-4 5 WEE k3= B ST 185%260( mm) 45 5 44 17 2016/06/06



FAR LA 20 FoR AR BT WA SRR AE 5 B IR 793

based on the landscape structure. Arid Zone Research, 2005, 22(1) : 57-62 (in Chinese with English abstract). DOI 10.
13866/j.a2r.2005.01.011. [ ZEWese, SRR SC. FET 50 WUEEF) 14 o AR VG 80 A 25 22 42 S A8 o i ——S WL 23 18] O vk 45 6
. TRIXHFS, 2005, 22(1) ; 57-62.]

[25] Fu Bojie, Chen Liding, Ma Keming et al eds. The principle and application of landscape ecology. Beijing: Science Press,
2001: 58(in Chinese). [ HAAZ, BRAIT, Dhreas, SOWAZS AR R0 . Jbat: Bazili s, 2001 58.]

[26] Nusser M. Understanding cultural landscape transformation; a re-photographic survey in Chitral, eastern Hindukush, Paki-
stan. Landscape & Urban Planning, 2001, 57(3/4) . 241-255. DOI 10.1016/S0169-2046( 01)00207-9.

[27] Peng Jian, Dang Weixiong, Liu Yanxu et al. Review on landscape ecological risk assessment. Acta Geographica Sinica,
2015, 70(4) : 664-677(in Chinese with English abstract). [ 28, 56 @UHE, X 40545, Fo00A: 25 KU D00 BF 9% 90
SR, IR, 2015, 70(4) ; 664-677.]

[28] Huang Muyi, He Xiang, Wu Di et al. Landscape pattern and its ecological risk assessment in Chaohu Lake Basin. Soils,
2015, 47(5) ;: 994-1000( in Chinese with English abstract) DOI 10.13758/j.cnki.tr.2015.05.029. [ #A G, fi#, =
AT VA AR ) PR I A KR ) e ST A, 3, 2015, 47(5) : 994-1000. ]

[29] Yue Yiping. Gain and loss of Hefei city landscape construction. Jianghuai Tribune, 2010, (2): 181-187(in Chinese with
English abstract) . DOI 10.16064/].cnki.cn34-1003/g0.2010.02.017. [ E3F. & AT 0 FE AR EE 15 2008, LIS
1z, 2010, (2). 181-187.]

hRMEk 12 0004.#11AF 2016-4 5 WEE  k2E R ST 185%260( mm) 45 F 44 17 2016/06/06



