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Abstract: As the largest freshwater lake in China and a wetland of international importance, the Poyang Lake Basin has
received considerable attention from the international scientific community; therefore, research on the ecological
environmental protection and sustainable development of Poyang Lake Basin is of great importance. In this paper, based on
ecosystem service value analysis, taking the entire Poyang Lake basin as the study area and using data from 1990, 2000,
and 2008, the value and per unit area value of ecosystem services were calculated from the whole and the sub-region. In
addition, based on the Weaver composite index, the ecological service value structure and slope structure of each sub-basin
in the Poyang lake basin were calculated. Analysis revealed that the ecosystem service value of Poyang Lake Basin continues

to increase over the three periods, and that the sustainability of the entire area is driven in a positive direction. In each sub-
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area, most of the area has a higher ecosystem service value per unit area; the level of sustainable development is also
better, and it showed a positive trend. These regions have a high ratio of forest, water, and construction land, and low ratio
of cultivated land to unutilized land. However, the ecosystem service value per unit area in the central region of the Poyang
Lake Basin is lower, and the level of sustainable development is lower and it shows a negative trend. These regions have a
high ratio of cultivated land to construction land, and a low ratio of forest to grass. In order to promote the sustainable
development of the basin, engineering strategies for returning cultivated land to forest and returning cultivated land to lake
should be implemented, and the increase in construction land area should be strictly controlled, especially the conversion of
farmland to construction land. The lake and forest regions of the Poyang lake basin could potentially be restored through
these measures. As for the sub-regions, it should control the construction land and the cultivated land to occupy the forest
and grass, and engineering strategies for returning cultivated land to forest and returning cultivated land to grass should be

implemented. These measures would aid in the protection of the ecological environment of the Poyang Lake Basin.

Key Words: GIS; Ecosystem service value; Structure of ecosystem services value; Poyang Lake Basin; Sustainable

development
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BRGNS M EMTT, 1 e BRIV IE X0 4 Fh MR 2R A AR, b BRI R Gk
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RANH LM, &BFFEIX L R 2SR 45 8, A 1990 4F TM 5445 2000 4E ETM+541% 2008 4F HJ 1% =
A A e S, T U AR AE R S AR W 2R A, IR B DEM Bdis 5 e o 0 R I 2 SR
W R RE: | 23 PR AL LS R, SR IBURS B2 1990 4F,2000 44 79.8% ,2008 4E1 K 82.4% 2
1.2 EERGEMRS M EM A

R R GRS M AL, 2w FH BT 1A Costanza 155554, Hat& AR WT .
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Table 1 Per unit area ecosystem services value equivalent of Jiangxi province
A A st Bl Vigthii) 1 K3 Bl
Landuse type Forest Grassland Farmland Wetland Water Desert
4\; g% - NZE=N
EEFGMS SR 25.57 15.68 10.25 54.71 45.35 1.39

Ecosystem services value equivalent

# VTPEE 1 NS RGIRS M 25 4 N 255 E 5 1990 4E 424.9 J6/hm?> ,2000 44 432.8 J6/hm? ,2008 44 496.5 J6./hm?

B S R G S5 PP S R R AL 19 6 b b R IR R p e 5 o i M I B S5 A BT 5 0 S fifp 128
F14 ) P2 SRR — B, A7 2 S ) 23 AR R ) ) P 2 0 G 4 i S 5 R AT 3t B 9 A 2 R G
S5 VAL B R 28 i AL A S TR PH A ) R A M S B R, TR Sk 2 T R MR A 2
RGNS E 5 TR AT, B0X B LB A= 28 RGeS P Al AN IR JR P S I A S R e I 55 M (i 2 1A
R AR FH M B e B A SR e

PASE BT 5 X 4% L ] P TR TR, 454597 0 AR 25 AR GE IR 55 A B A 3R, SRS 2888 FH I 3t A [7) -
ISR A= 2 R GUMR S5 I (L, Ik 2,

®2 BRMREESRERSNE(RM ZT)

Table 2 Ecosystem service value of Poyang lake basin

ifﬁjﬁiﬂ 1990 2000 2008 iﬁﬁﬁiﬂ 1990 2000 2008

A I Farmland 193.48 183.08 179.17  Hfith Forest 906.85 954.17 1155.25
L Grassland 113.99 110.72 131.73 g% i Construction 1.77 2.66 4.10
KR Water 78.44 94.62 120.16 {31 Wetland 57.49 33.08 39.95
KA FH Unused land 2.35 2.45 1.83 4t Total 1354.38  1380.78 1632.19
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Table 3 The per unit area value of ecosystem services

Wi 4 FR Basin name 1990 2000 2008 A FK Basin name 1990 2000 2008
4 1) 38 Baitai river basin 8922 9201 11274  ##VL L¥#IX Gan river upstream 7902 8169 9233
E T3 Changjiang basin 9429 9430 11017  #EILJT % B Ganjiang-Wanan 8358 7274 9767
FIRMFLIK Fenxi river basin 7787 8347 9099  HEVLIEYTE Gangjiang-Xiajiang 8344 8894 9750
YL _E3# X Fu river upstream 9017 9294 10537  ¥EVL FU#IX Ganjiang downstream 7606 8614 8887
Pl F %X Fu river downstream 7401 6822 8648  Bi/K_L1i#IX Gongshui downstream 8544 9378 9985
Pl H X Fu river midstram 7317 6370 8551  BI/KFIiFIX Gongshui downstream 8174 8676 9551
BT EINEL Gan river-Fencheng 5084 8523 6992 PV Gu jiang basin 9321 9378 10892
BT B Gan river-Ji an 6295 8306 7335

ARIK I Heshui basin 8797 8676 10279  MFVL_LJiFX Meijiang upstream 8941 8617 10447
HBYT HI Jingjiang basin 7532 7772 8801  HFIT FiIX Meijiang downstream 8132 8317 9503
WEVTIR I Lianjiang basin 9361 9458 10938  ZRYLUiIE Jiangjiang basin 9453 8822 10545
PRI i3 Liaoriver basin 8250 9492 9640  “FYLIIK Pingjiang basin 7886 8086 9214
I 7K 38 Linshui basin 9117 9775 10653  HEFHBIMIER Poyanglake basin 13071 12613 15273
HEI 7K ZE i3 Hongmen reservoir 9852 9297 11512  ZEVLIidK Qinjiang basin 9116 8647 10652
JE RT3 Longquan river basin 9146 8304 10688 Il Re river basin 8848 8852 10338
7K A8, Lushui basin 8810 8656 10295

FARITIK Wi Shangyoujiang reservoir 8681 8972 10144  {FYLHEIX Xinjiang midstream 7434 7870 8687
BNLHiE Suichuangjiang basin 7016 8569 10105  f&/K L:i#IX Xiushui upstream 8814 8884 10300
BEITI7 5 Taojiang basin 8669 9150 10129 /K Fi##X Xiushui downstream 8774 9339 10252
YT i, Wujiang basin 8306 8682 9706 /K %X Xiushui midstream 9064 9398 10592
TR, Wuninshui basin 9478 9426 11075  Z{~J[ ik Congrong river basin 7415 8188 8456
7K i3 Xiangshui basin 9177 9450 10724  3EI/KYidK Yuanshui basin 7897 7860 9228
{1 _E% X Xinjiang upstream 7674 8286 8968  F/K il Zhangshui basin 8279 8590 9674
{5 T U7X Xinjiang downstream 7926 7993 9261 4=l the whole basin 8546 8712 10299

PAER 3 s il AL AR AR S R GRS INE, LRSS 3 4 T it il = I AR R R S0 IRk 55 h(E 22 1k
B K 1, B ++7 FoR 1990—2000—2008 = ANHIHFREEI I, « —+7 278 1990—2000 J3 /5 , 2000—2008 14
s« +=" 7R 1990—2000 34 i1, 2000—2008 /L ; “ ——" 7R 1990—2000—2008 FFELif /L

2 EBRERSNEFEHE

ARSCR B 2045 8 50 58380 FE I8 ) £ 25 AR e IR 55 I (L4540, B 3 ( Weaver ) 21 5 8 BUR S SEBR 7>
A5 AR R A AL 0 A A AR, AR A — A S 4 30T B8 30 B 20 A, X gk ke 5 A LA 24 38 09 o0 A ) LA A
£ L A U 31
2.1 AEETIETRIBRE LU oA R AL

ARG I EA S ZH ST AR U R R A% S PR AR S R G TS i (E 2 BY A 415 A9 A5 Ao A 1
WHYHE L U5 NI, a0 5 SEBR R 6 Bl A= 25 R G55 (B2 B A L5 LU i), DR R A A — 41
B I8t R B /INBOIUHA A L B HE U7 51 . ABIESE LA T30 S AT THE TRt A 6 AN [R] L 3 1]
R A R G55 B (8 o5 T LS A S R M55 (R LU B T IR 4 R BN HES . T, , Ty

http ; //www.ecologica.cn



8 1 XE AT GIS BORRBHIA AR 25 R GUIR 55 M fE A5 40 A2 1k 5

ST A A AR 2B H A o A AR R TR
B A S R G SS M (E AL A 25 2SR SE PR Y | IR 5
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FAHER AR R, TR AR 25 R GE IR 55 I (B 20 & 4 P 2 A
FIRBGRIESE IR R, AP AE 6 AN RGNS
PrEZRR e FaZ T IS 6 A A IAES RS
MRS MBS T BRI A 28R 4, FEE, T+
HOSURFAE X A 25 R G IR S5 O (A A R e A, L 7R BH 18 3
38 ORI FH S 7R b R — 2 A 3R AT
BN AEZS RGNS (B 28 MR ) LR AR K, R

ﬁﬁﬁ*ﬁfiﬁfﬁﬁ

f 4 ¢ kﬁ ;;;t‘] K P i 35
- ('l.l, ll'l 7] i3
S

— kE

FIF XA R 25 R SRR 5 I E AL AT, B L I
JEF DEM SCH 578 I LB 0 B, I 46 e/ P
TFETF 5 (1) 5 FE—10 BE(IT) 10 FE—15 FE(1ID) .15 -

JE—20 £ (1V) 20 BE—25 (V) KT 25 BE(VI) 2
N6 NEY AETH A TN R A R A S R
GRS SR R | 10508 7 D del oy e B 2R AU A 4
SRR,
22 WG IREOTE

R AL A 5T IR AR i M1 REERESRERSHEELE
E% FH % /J\ J?E %{ £i + %: ;’;Iﬁi 2 ;J-;: *@ % Zﬂ 5 @% & 2?—% 1:@ % Zﬂ Fig.1 The map of per unit area ecosystem service value variation

225, f/NIEESUIN SR a5 -5 R A S5 A S RGBT
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Table 4  Assuming ratio distribution matrix of combination structure type

WAL IE B R L]

Composite structure classification all kinds of assumptions

55— First class 1.000 0 0 0 0 0

%5 2% Second class 0.5000 0.5000 0 0 0 0

%5 =2 Third class 0.3333 0.3333 0.3333 0 0 0
%5092 Fourth class 0.2500 0.2500 0.2500 0.2500 0 0

45 102K fifth class 0.2000 0.2000 0.2000 0.2000 0.2000 0
45752 Sixth class 0.1667 0.1667 0.1667 0.1667 0.1667 0.1667

2.3 AAEEEIARIK

O3 OB T N A 2 R G IR S I (B S 3 1 6 SR MR R g o 2l A e 8k, F B/ ME . bl A 4R
B/ NG BRI Ay B B AR 2T 0 SR AS A0 B I A 4 A 7S R G IR 45 (L2485 M 0 2 46 TR 5 i R 2R R 45
ARG e 5—3R 7 RIS ERPHMA A T 1990 42000 4F- 5 2008 4E S RFE RS MELSE M R G S
YRS RSBt

http ; //www.ecologica.cn



6 £ A ¥ W 37 &
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Table 5 Atlas Structure of ecological service value & slope in Poyang Lake Basin (1990)
SERIEI (B RY
WS A ORI gy TR
KR - ERE/km? WAL % L KO 43t/ %
. Structure type Number of
Composite type . Area Accounts for the . Percentage of
(ecosystem services . . sub basin
basin arearatio total number
value/slope )
MR Forest | LRy (VS B | 36385.35 22.67 10.00 22.22
MR Forest 1-11 L BTy AV & ik 13| 3712.53 2.31 2.00 4.45
M Forest 1-11-11 Ay = TR 14670.11 9.14 4.00 8.89
M Forest 1-10-11-1V L e AV Frd oA 31708.05 19.76 10.00 22.22
MRHE Forest 1 -11-11 -1V B2/ DU T S5 7432.44 4.63 1.00 2.22
MHE Forest -1 -T0-1V L O VAR o) 1715.53 1.07 1.00 2.22
MHE Forest T-T0- T -1V B2/ U E A 7215.57 4.50 1.00 2.22
i Forest 1-11-M-IV-V L R o AV T FL A | 12611.94 7.86 2.00 4.45
b Forest 1-M-1-IV-V L R o AV T FL A 0| 5456.35 3.40 1.00 2.22
Mt Forest 1-1T1-M-1V-V-VI L AV Tkt 11| 4116.84 2.57 1.00 2.22
Mt Forest -1-MM-V-VI-V O Y AVt 4| 9289.55 5.79 2.00 4.45
Mt Forest T -IV-T-M-V-VI O Y AVt | 2553.97 1.59 1.00 2.22
A XU 45 M/ S 5 4 1899.59 1.18 1.00 2.22
Forest-farmland 1 - 11
bR FH 1
4 44
Forest farmland 11TV WUEE 25 44/ VU FE 254 2291.11 1.43 1.00 2.22
MR- FH b ) .
4k 4k
Foreat-farmland T T~ T -IV-V PG Ry AV T R | 2635.90 1.64 1.00 2.22
-k A
4 44
Forestwater I -1 -T1-IV XU 248/ DU EE 454 4303.71 2.68 1.00 2.22
WA b -4 FH - N .
— 4k ST o
Forest-farmland-grassland M-IV-11-1-V-VI /7S R 832.13 0.52 1.00 2.22
A H bRk A .
st 74
Farmland-forest-water I - I -TI-1V =&y P 3014.48 1.88 1.00 2.22
LSS =LA/ DU LS 4778.16 2.98 1.00 2.22
Water-forest-farmland
TR AR -4 FH 3 _ .
o Y
Water-forest-farmland [ -T[-1-IV-V =H Ay R 1603.69 1.00 1.00 222
TR A FH - _
ek e T
Water-farmland-forest IV- 1 -V -1I-1-VI A 2240.17 1.40 1.00 222
x6 BHBTREBESZAERSMELE(2000)
Table 6 Atlas Structure of ecological service value & slope in Poyang Lake Basin (2000)
SEREI (B RY . N
ég;%faﬁﬁf * R B i
e eSS - R km? AL % L KOE 43t/ %
. Structure type Number of
Composite type . Area Accounts for the . Percentage of
(‘ecosystem services . . sub basin
basin arearatio total number
value/slope )
M Forest | LTy (VA BT | 36385.35 22.67 10.00 22.22
MR Forest 1 -11 L BTy AV & ik 13| 3712.53 2.31 2.00 4.45
M Forest 1-11-11 LR o AV Tt 1| 14670.11 9.14 4.00 8.89
Mt Forest I -1T-1M-IV B2/ DU B 33999.16 21.19 11.00 24.45
MRHE Forest 1 -M1-11-1V PSR / U TS5 7432.44 4.63 1.00 2.22
MHE Forest -1 -T0-1V B2/ U E 1715.53 1.07 1.00 2.22
MiHb Forest IT-M-1 -1V BN / DU T S5 7215.57 4.50 1.00 2.22
Hb Forest 1-11-M-IV-V L R o AV T (L | 12611.94 7.86 2.00 4.45
b Forest T-M-1-IV-V L R o AV T L | 5456.35 3.40 1.00 2.22
Mt Forest IT-M- T -IV-V LR e AV T TRt | 2635.90 1.64 1.00 2.22

http ; //www.ecologica.cn



8 X 5T GIS BB BHNR B E & R G RS a4 a8 1k 7
SRR (B ARG . .
WA PR B 2 SR Gt
e S| SR WAV km? WL % L HOE A/ %
. . Structure type Number of
Composite type . Area Accounts for the . Percentage of
(‘ecosystem services . . sub basin
basin arearatio total number
value/slope )
M Forest 1 -11-M-1V-V -VI LR e VAN TR 1A 4116.84 2.57 1.00 2.22
Mt Forest [ -1 -MM-1V-VI-V R S VAN FR A 1| 9289.55 5.79 2.00 4.45
MRHE Forest 1 -IV-11-11-V -VI L R Y VAN kit 13| 2553.97 1.59 1.00 2.22
P-4 FH b e e
Foreat-formland T -1 -T1-IV e I e 3014.48 1.88 1.00 2.22
LE LT 25 4 W 5 1 1899.59 1.18 1.00 222
Forest-water [ - Il
Mits-sK & 44 o
Forestowater T -1 -TI-IV XUE L/ T T4 4303.71 2.68 1.00 2.22
MR -4 FH -7 s .
R e AN
Forest-farmland-water l[-IV-T - T -V -VI = a/ N L 832.13 0.52 1.00 222
PR Hb - 7K AR FH b S ek
Forest-water-farmland [ -TI-11-IV-V = WAty TS 1603.69 1.00 1.00 222
IR AR -4 FH b - )
STk 44
Water-forest-farmland 1 - 11 -11-1V S/ U AL 4778.16 2.98 1.00 222
IRAR B -4 F b ek s
Water-forest-farmland IV-1 -V -1I-1-VI = WAty NS 2240.17 1.40 1.00 222
x7 BHMHATFRIBESRERSMELE(2008)
Table 7 Atlas Structure of ecological service value & slope in Poyang Lake Basin (2008)
GEREI (T RY . .
ééﬁgﬁﬁwi * SR B S Y I I
A HH o - BE km® TG % " B4/ %
. . Structure type Number of
Composite type . Area Accounts for the . Percentage of
(‘ecosystem services . . sub basin
basin arearatio total number
value/slope )
Mt Forest | LRy /o — 25 36385.35 22.67 10.00 22.22
Mt Forest T -1 B/ S5 3712.53 2.31 2.00 4.45
Mt Forest T -10-10 by = T LA 14670.11 9.14 4.00 8.89
M Forest 1-10-M-1V LR e AV Fry 1A 31708.05 19.76 10.00 22.22
M Forest 1 -MM-1-1V B ZE Ky /DU 25 7432.44 4.63 1.00 2.22
M Forest 11-1 -11-1V L e AV Frd 1A 1715.53 1.07 1.00 2.22
M Forest I1-T0-1 -1V B Zh K/ DU 25 7215.57 4.50 1.00 2.22
Wb Forest 1-1-M-V-V L R e AV T T 1| 12611.94 7.86 2.00 4.45
Mt Forest I -M-T-IV-V B2 T A 5456.35 3.40 1.00 2.22
M Forest 1 -11-M-1V-V -VI L BTy AN ke 13| 4116.84 2.57 1.00 2.22
Mt Forest I -1 -TM-IV-VI-V LR Y VAN (A 11| 9289.55 5.79 2.00 4.45
M Forest 1 -IV-11-11-V -VI LY AV ik 13| 2553.97 1.59 1.00 2.22
M -4 FH b . e
Forest-farmland I -1 -T[-IV MRS/ ISt 229111 1.43 1.00 222
bR FH 1 - e
Forest farmland 11TV WUEE 2544/ H A L5 2635.90 1.64 1.00 2.22
ALK A . o~
Forestowater T -1 -TI-IV XU 4/ DU 44 4303.71 2.68 1.00 2.22
A A = S 1899.59 118 1.00 222
Forest-water-farmland 1 - 11
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Fig.2 Ecosystem services value structure distribution (1990)
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Fig.4 Ecosystem services value structure distribution (2008)
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