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Ecological risk pattern of Poyang Lake basin based on land use
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Key Laboratory of Poyang Lake Wetland and Watershed Research, Ministry of Education/School of Geography and Environment, Jiangxi Normal University ,
Nanchang 330022, China

Abstract: The ecological impact of different land use types and intensity could reveal on regional ecosystem structure
changes directly, and the changes of structure and function of land ecosystem would profoundly affect regional ecosystem
health. Therefore, ecological risk assessment in terms of landscape structure is an effective method to study regional
ecological risk pattern. Poyang Lake, the largest freshwater lake in China, plays an essential role in biodiversity protection
and water ecological security in Yangtze River basin. However, irrational development and construction activities have
resulted in significant landscape changes in recent years, which may aggravate regional ecological risk. This study takes
Poyang Lake basin as a case study to explore the impact of land use change on ecological risk. Based on an ecological risk
assessment model derived from land use structure, the study tries to explore ecological security pattern and provide a
scientific reference for optimizing land utilization in Poyang Lake basin. The characteristics of land use changes in Poyang
Lake watershed were analyzed quantitatively based on land use data during 2005—2013. Then, the spatial-temporal
variation of the ecological risk and the relationship between ecological risk and terrain factors were investigated by GIS
techniques. The result shows that about 9.2% of the total areas experienced land use changes, which 68.5% occurred among
farmland, construction land and forests. The major types of land transformation are mutual conversion between forests and
farmland, and the conversion of farmland to construction land, showing a remarkable trend of non-agricultural

transformation. The average ecological risk index (ERI) increased from 0.237 in 2005 to 0.246 in 2013, probably as the
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consequence of farmland reduction and rapid expansion of construction land. The ERI showed a positive spatial
autocorrelation and obvious local spatial clustering, and generally decreased significantly from north to south. Based on the
spatial interpolation of ERI, the study area was divided into five grades: low risk region ( ERI<0.15), inferior risk region
(0.15<ERI <0.25) , mediate risk region (0.25<ERI <0.35) , relatively high risk region (0.35<ERI <0.45) , high risk
region (ERI=0.45). The high risk and relatively high risk region expanded rapidly, mainly located in Poyang Lake area,
Nanchang, Jiujiang and central Jiangxi province, with the area proportion increasing from 9.08% in 2005 to 11.68% in
2013. The spatial distribution of ERI grades was significantly related to topographic characteristics, i.e. 99% of the high risk
regions and 98% of the relatively high risk regions were concentrated in lowlands or slightly hilly areas (with an altitude of
0—150 m) ; high, relatively high and mediate risk regions were mostly distributed in flat areas with a slope of 0°—3°. To
promote the sustainable utilization status of regional land resource and optimize the land use pattern, several suggestions are
given as follows: (1) reform the inefficient way of land use and encourage intensive land utilization; (2) implement strict
land use control, especially protect farmland, and transfer industries and urbanization to hilly areas according to local
conditions for mitigating ecological risk in lowland areas; and (3) strengthen urban ecological security management while

paying more attention to rural environment protection.

Key Words: ecological risk; land use; spatial pattern; Poyang Lake basin
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Table 1 Transition matrix of the land use types in Poyang Lake basin during 2005—2013
2013 4F
Lt A AN I Ly
;Ei type R it C}iz\rié[lgn b KB i\ilt]l}:igg ,;2‘](2 ikﬂzm2
Grassland Farmland Jand Forests Water body land Total
il Grassland/km? 1473.53 359.58 82.57 904.02 53.60 30.88 2904.18
#EH Farmland/km? 139.37  44097.63 2348.65 3709.70 636.75 118.20 51050.3
AL Construction land/km? 9.34 500.90 6668.70 115.96 87.89 14.12 7396.91
2005 4F #fHh Forests/km? 606.30 2986.14 865.50 90326.31 159.75 92.70 95036.7
7K38, Water body/km? 20.35 363.14 189.39 135.54 8091.98 181.28 8981.68
FAHH Unutilized land/km? 18.06 109.03 127.26 47.96 362.48 801.17 1465.96
2013 4F #31 Total/km? 2266.94  48416.42  10282.07 95239.50 9392.46 1238.35

MAS TR AR A e 22 B A X A bR R A T 85 FE I8 i DX S, AR A2 ey T 3l T B s T 5 2
DX TR P I G 5 5 U BIRCIR 3 A bR M 2 s RN FH U = 8 A A kT S 20 s | Ve B 304 38 14 4
A 5 B i K I Sl 0] =5 A A R L BT D s, S A 1) SR R 5 3, 5 3088 R Tt B B A S A 1
ARG s MR I N A fie )™ IR ERER R B2 | 32 207 T35 b X R S5 6 4 B i Gl DX, LA B 15 3l
UATE 21iPSH

http ; //www.ecologica.cn



7854 A E = 36 &

3.2 FBPHT A I A R FH A 2 AR 48 B B 2 B A% SRy

G2 Jei 23 (] F AR SR bR FH T 50 UE A5 X — 22 A 2 s o R L 3 v A 9 DR L XU 36 250k A
T, 7E GeoDa BIF 3 F5 R ITAAS H 86 PSR UL 25 XU FE 501 42 JR) Moran’s 1, 4559 s .3 IR Wi E R, )
E I 3 30 A 25 UG H8 8 B 42 JR) Moran's 12735 %] 0.73 1L, Hirf 12005 4F 24 0.7312,2010 424 0.7362,2013 4F
TR 0.7319, 22 58405/, 3 NI 4 Moran's T A& THER A IEME, W3 MK/ F 0.05, 26 B 76 FH
DA S AU 8 BTE 25 ) o3 A b B S 0 TR R D 5 22 S A8 A 3R W A 28 XU 1) 2 (1) B SRR I s 5y At
PR

185 B JRB HAHSGHR bR G PR ECR % 221 5 X 2005— 2005201345 .
2013 AEAEZS KU HR B B R i ol , an el 2 s, A A
AR s At 22 5 3 B0 FH 0 i A A K
W i SR AR DX A B R T R X A3 ) 2 U7 A
G ATAE PR P IX | 52 HISOIR o0 A7 76 b 9 T JR S i 1K
A 25 IRV A8 A YR A X B R DX 0 e X5 ¥4 i
URVA AKX F2 5375 6 30 B X, 48 350300 2 Ly bl X 136
HF A8 0 X v 38 T ) 340 2 - b ) R 2B 25X
ST B ) FE IR,
3.3 AR HE B 25 (8] 43 A R 4 BT

SRR - R R ARS8 B A TRl 2544, % 3 A4 B 4
P AE A AR R B A8 S pRBE TR, S5 R 0 . X
13 12 S R RO 1 14 SR R (2 —f i
2) PRAE R R HIEF 96.2% 96.9% Fil 97.4% ., 25 = ik
AT DL B A 25 RS 8 50 23 TR AH DGR 29, 2005—2013 0 50  100km
AT 0 BES S 3R 4 b ) AR S KU AR FE 165834 m 1F
ZEHARK A 174603 m, X S HH T e KUK X ) Ml B 4R 5 vk
AR LA E M 0.1354 HK Z 0.1464 , + HuF AR
A AU 5 B 1 2 ) 3 A AN RS o, 25 R B AP R
RS B g L Lt T UM 4 07 25 5 s () S o 1k AR
BRI R /IS TR S DX 1) P A 25 XU 002 ) S B 1, 2005—2013 4F B4 e & He I 8 T 74% , 36 9 - s ) 1 A=
A ELAT g B 1R 2 ) [ AH DG HOE | 3 3 S 8 F e R 2R % A 2 XU i s Tl S EL AT S 3 e Ve

2 A AESKEIEHEN G EZESH
Fig.2 The Getis-Ord G;* of land use ecological risk index
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Table 2 Model parameter of semivariogram for land use ecological risk index

EMy R Pegfl HEHHE e fH/FAHE A F
Year Theoretical model Nugget value Sill value Nugget variance/ % Range/m
2005 BRARAE AL 0.0352 0.1354 74 165834
2010 BRARAEAY 0.0348 0.1426 75.6 170607
2013 ERRAT TR 0.0367 0.1464 74.9 174603

M1 A8 5 PR B e DR A L 28, ) P 8 5 L 42 ( Ordlimary Kriging) 7 B AT A2 25 KUBG A (8, 75
AIRFFEFR 78 T BT 20 G (KA 25 KU X (ERT<0.15) B AR AR 25 XU X (0.15 < ERI<0.25) | Fp 28 A= 25 XU X
(0.25<ERI<0.35) A EAESNE X (0.35<ERI<0.45) =4S KE X (ERI=0.45) ), TR H 25 KU X1
TR (3 3) , HH & b & (1 3) A FIR AT

P 3 AT, - b A 5 RURG 2 R g b 22 5 O ., S B O S ) B2 Bl 1) B R AE L 2005 4,
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Fig.3 Distribution of land use ecological risk in Poyang Lake basin
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Table 3 Area ratio of different grade of land use ecological risk in Poyang Lake basin

2005 4= 2010 4F 2013 4

HE 2SRV S 2%

Ecological risk grade [l Lt 5] [l Lt 51 g3l Lt il

Area/km? Proportion/ % Area/km? Proportion/ % Area/km? Proportion/ %

RAEZS XU [X. Low risk region 4540.40 2.72 3605.41 2.16 2905.83 1.74
B AR 25 XU [X. Inferior risk region 106555.06 63.88 101736.04 61.00 100262.56 60.11
R4/ 5 KUK [X. Mediate risk region 40557.90 24.32 43450.13 26.05 44135.66 26.46
55 A 25 KU IX. Relatively high risk region 9903.72 5.94 11141.39 6.68 12678.06 7.60
54 5 KUK X High risk region 5235.04 3.14 6859.15 4.11 6810.01 4.08
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Fig.4 The correlation between ecological risk grade and altitude, slope
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