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Abstract: Land use change is an extremely important factor in ecosystem services and ecological health. A series of
problems caused by rapid urbanization and land use changes, such as biodiversity sharp decline, environmental pollution
and ecological land loss, continue to affect ecosystem health. The spatially quantitative researches of ecosystem service
supply and ecological risk are contributed to scientific management of the regional ecological land, and promote the
construction of ecological civilization. In this work, geographic information system ( GIS) technology, the accounting model
of ecosystem service value, and ecological risk index model, were used to study the spatio-temporal evolution characteristics
of ecosystem service supply value and ecological risk index in the Three Gorges Reservoir area (TGR) from 2000 to 2015.

Further, the Z-score standardization method is used to construct the ecological function zoning. The research results of the
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paper are as follows: (1) for 2000—2015 period, the whole change of ecosystem service supply value in the Three Gorges
Reservoir area was insignificant. In addition, the ecosystem service mainly played role as regulation service, especially
forest land. The ecosystem service supply value in the Three Gorges Reservoir area are highly heterogeneous. High-value
supply regions mainly distributed in Yiling District, Zigui County and Xingshan County with high vegetation coverage. Low-
value supply regions mainly distributed in Yuzhong District, Yubei District and Shapingba District with high population
density. (2) The ecological risk value of the Three Gorges Reservoir area showed a slight upward trend, with a distribution
characteristics of “high in the west and low in the east”. Ecological safety of the Three Gorges reservoir is gradually
transferred to medium risk types. The small and smaller ecological risk areas accounted for more than 55% of the total area.
High-risk zone is mainly concentrated in the main city of Chongqing Yuzhong District, Yubei District, Shapingba District
and Nanan District, etc. (3) During the study period, the four ecological zones changed little, indicating that the ecological
zones kept a relatively stable balance. The distribution continuity of high-supply and high-risk areas (1) is the worst, while
the distributions of low-supply and high-risk areas (II) and high-supply and low-risk areas (IV) are more clustered. Based
on the study on ecosystem service supply, ecological risks and ecological zoning of the Three Gorges Reservoir area, it
contributes greatly to boost the intensive and economical utilization, protects ecological land, and balances economic

construction and environmental protection in the Three Gorges Reservoir area.

Key Words; Three Gorges Reservoir Region; ecosystem services; ecological rtisk; ecological zoning; zoning

management measures
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Table 1 Coefficients of ESV in the TGR area

FH) ey Hrith At Il IR
Types The secondary types Farmland Woodland Grassland Water
HELA R S5 YA 501.9 235.2 410.1 190.9
Supply services JER A 195.7 2124.0 343.4 126.1
VERERIN SR AT 672.7 4036.2 1401.5 178.7
Regulating services AT 906.3 3802.6 1457.5 531.5

IR ST 719.4 3821.3 1420.1 4356.1

WAt 1298.7 1607.0 1233.3 3446.4
ZHETRE R Z0S 1373.4 3755.9 2092.8 215.8
Support services Y ZHEE 953.0 4213.7 1747.2 591.8
éﬁiﬁiemces SO 114.9 1406.3 588.2 1030.4
JMME Total Value 6736.1 25002.4 10694.2 10589.8
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Fig.2 Area change of different land use types in the Three Gorges Reservoir from 2000 to 2015
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R2 20002015 F IR FE X i F) A IERE km’
Table 2 Land use transition in the Three Gorges Reservoir from 2000 to 2015

2015
Hiib bs: b PN R b AH S
Farmland Woodland Grassland Water Built-up land  Unused land Exported area
2000 Bt 490.38 171.67 129.68 911.34 0.00 1703.08
M 243.39 48.95 153.11 160.71 0.00 606.15
b 485.97 825.78 52.29 39.90 0.00 1403.94
pINN 2.43 3.49 1.52 5.24 0.00 12.69
B 7.51 3.72 0.60 19.45 0.00 31.28
AR HIH 0.58 1.11 0.33 2.52 0.33 4.88
ISEIN 739.88 1324.49 223.08 357.06 1117.52 0.00 3762.02
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Fig.3 Supply value of ecosystem services in the Three Gorges Reservoir Area
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Table 3 Ecosystem service value and proportion of different land use types

. 2000 2005 2010 2015
- b 2 A
Landuse type e fi /% i i /% e fE i /% e fE it/ %
Supply Proportion Supply Proportion Supply Proportion Supply Proportion
HFHb Farmland 149.25 16.24 147.23 15.96 146.45 15.80 142.76 15.49
A Woodland 682.19 74.24 688.25 74.60 702.30 75.75 700.15 75.99
U Grassland 79.05 8.60 77.75 8.43 66.72 7.20 66.42 7.21
JKAE Water 8.44 0.92 9.36 1.01 11.69 1.26 12.08 1.31
HEZA M55 Supply services 85.57 9.35 85.92 9.09 86.49 9.01 85.89 8.99
JH 7R %5 Regulating services 486.02 53.12 510.85 54.02 522.57 54.41 520.58 54.47
Y HEARSS Support services 297.76 32.54 301.01 31.83 302.36 31.48 300.43 31.43
SRR Cultural services 45.58 4.98 47.89 5.06 48.98 5.10 48.90 5.12

3.3 SRR A K A AR

A 1 e L 4, X SR R IX 4 AN EHI A A S KU R A T S TR (R, TR 1SR 1) W7 A5 40 i A 5 4 2
B XU ( ERT<<0.15) A XUBS: (0.15<ERI<<0.20) . H 45 XU (0.20<ERI<0.26) %5 KUK (0.26 <ERI <
0.38) 1= AR (0.38<ERI<0.60) , £ 21| Ho Az 25 RUBS (19 25 18] 43 A, BIF 9 DX U 30 A 28 XURS: #4140 31 ok 0.1893
0.1899 .0.1944 F10.1999 , ¥ I T3 AR A4 45 0 1) v 45 KU S B 36 7% | I 22 30 PO s IR 199 25 (1) 43
SR, IR 4 3% 4 KA AS KU R e R e /IMEL T AT A 285 DRI v (R 1/ 22 B v 188 K, ELARG el A5 KL
Bz DX TR 559 LA L, 2 BBIFSY DX 43 i DX G 09 B 2% 1l B B 7R L 6 il DX/ 2 28 4 b i 34 2%
A SIS BN | (HARAT A0 X g v X il b DX R B30 X 45 A 25 LAAS B R 2, A BB BT
Ak,

A= 25 XU A U 25 TR) A A s Je 32 AR IR R B AR IR I N V4 B 4 b R SR AR B A5 s i Y | 7 = I J42
X RN :2000 AF g A= 25 KU DX A P 2 A5 76 e X PG B 3 DR T B3R 1K, s24h 2 8 05 & SR RS2 I, % L IX A K
A, AN O fidEd 25 ks, NI S E AR RS0, 2015 4F 5 4 25 KUK X AE 2000 4F B FEAT T
T A K D R R DR T DA P X A, SR IR XSGR & R bR ) 22 4 SR T 454, 15 AR )
P ARSI A A5 H AU s, S 0% X I AR SA R MG S RPIRAS T, EMELAE T AR S R
4 HAYEAEIR, 2000 4545 e Az 25 XU DX 4R Hp B 2 [X S ANV 356, O 5 AR 0 iR AiE 1T 2015 4R 45 A=
AU DCAH LT 15 45, 520 Z2 4 A8 35 AR v 43 A1 DS HE BLE o A 25 XU XA FlL AR s 43 A 78 e X R s
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Fig.4 Distribution of ecological risk levels in the Three Gorges Reservoir area
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Table 4 Area and proportion of ecological risk grade in the Three Gorges Reservoir Area

) 2000 2005 2010 2015
A AR S5 4
Ecological risk level e (E ti /% BLeg(E oi b/ % fLes(E ii b/ % Lo fE mi /%
Supply Proportion Supply Proportion Supply Proportion Supply Proportion
AU X
ffee J_LF_J,: . 2224.25 3.82 4607.82 7.91 4433.13 7.61 4519.71 7.76
Low ecological risk area
AR A 2 AU [X
Befk J_U.&EA 21202.32 36.38 22559.52 38.71 21885.29 37.56 22208.24 38.11
Lower ecological risk area
B 25 AU X
r"‘wi J_UJ, . 22574.71 38.74 20586.80 35.33 19308.29 33.13 19123.24 32.82
Medium ecological risk area
2 e AR 2 AU IX
amﬂ: J_LF%[: . 11548.76 19.82 9976.20 17.12 11514.26 19.76 10656.13 18.29
Higher ecological risk area
= L 2 KU X
S X 725.00 1.24 544.70 0.93 1134.07 1.95 1767.72 3.03

High ecological risk area

3.4 CURFEX ARSI

B e X A% X BE R RGE MRS A A S K EH AR (4),(5), (6) #EATFRHESL, T LA =ik
JE XA 5 B 4 PRI AR X (B 5 B 6) , FHE XA R A A5 43 DX T AF R ) 43 XS A it . VAR, B
U AE S I3 X A TR RIRR BE AR Ak R (B AR AR S AU DX (V) AR X H o b i 1 — 2843 X
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Fig.5 Quadrant distribution of ecological zones in the Three Gorges Reservoir Area
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Fig.6 Spatial distribution of ecological zones in the Three Gorges Reservoir Area
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