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Abstract; The buffer zone is an indispensable part of the lake ecosystem. Study on land use changes and ecosystem service
value (ESV) in the buffer zone is important to maintain the water security and biodiversity of the lake. Based on seven
Landsat remote sensing satellite images from 1988 to 2018, this study adopts Land use correlation analysis method and ESV

equivalent factor estimate method to deeply analyze spatiotemporal changes of land use and ESV changes in the buffer zone

E@WA : HEAARRFEEETH (32071572) 5 1 E A2 B AF QU2 #E 2500 H (2020316) 5 VLKA A 9 58 5 P DA 46 b 1k R B 52 B0 H
(202003229)

Y75 B #B:2021-08-20; P £& Hi AR B #A :2022-07- 12

# W IHAEH Corresponding author. E-mail ; caiyj@ niglas.ac.cn

http ://www.ecologica.cn



9262 xR 24

of Poyang Lake in last 30 years. The results show that; (1) the land use type of the buffer zone of Poyang Lake has
gradually formed a pattern in which the cultivated land was dominant and the proportion of major land types such as
forestland, grass land, water area and construction land were relatively balanced. During this period, the cultivated land
area increased significantly, with an increase of 21.48%. The area of construction land and forestland increased by 542.90%
and 326.23% , respectively; the cultivated land, water area and grassland were the main sources of their area increase.
Grass land area showed a significant decrease of 66.79% , which was mainly transformed into forestland, cultivated land and
water area. Water area and unused land decreased slightly. In the study area, the dynamic degree of comprehensive land use
in Nanchang County was 1.81% , which was higher than that in other 11 districts and counties, showing that Nanchang
County witnessed a bigger change in land use. (2) In recent 30 years, the ecosystem service value in the buffer zone of
Poyang Lake generally showed a trend of increase first and then decrease, with a total loss of 2.554 billion yuan and a total
decrease of 24.18%. At the same time, changes in different types of ESV were similar to that of land use. Hydrological
regulation, which plays a vital role in ecological service function in study area, occupied 66.03% of the total ESV. (3)
Water area and grass land contributed the most to ESV changes and were the main influencing factors of ESV changes in the
buffer zone of Poyang Lake. The decrease of water area mainly explains the decline of ESV in the buffer zone. In general ,
restoration and protection of water area and grass land in the buffer zone of Poyang Lake is of great significance in
maintaining the biodiversity and service function of its own ecosystem, and is also crucial for protecting the ecological

environment of the surrounding area and even the middle and lower reaches of the Yangtze River.

Key Words: buffer zone; land use changes; ecosystem service value; Poyang Lake
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Fig.1 The location of the buffer zone of Poyang Lake
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Table 1 Coefficient for evaluation of ecosystem service—function values within the buffer zone of Poyang Lake

— k5 TR Wb it it ki, B A FH
First service Second service Farmland Forestland Grassland Water area  Construction land ~ Unused land
M2 R 55 e/ i 2692.30 615.21 730.94 1949.18 0 0
Provision of service JERL AR 596.94 1413.15 1084.23 560.39 0 0
KGR -3179.59 730.94 596.94 20198.34 0 0
T AR 55 ST 2168.46 4647.57 3788.71 1876.08 0 48.73
Regulation service AR 1132.96 13906.15 10026.07 5579.52 0 0
LI 328.92 4075.00 3313.60 13522.41 0 243.65
KIS 3642.52 9100.22 7345.96 249104.69 0 73.09
KRS ER: 2SS 1266.96 5658.70 4617.11 2265.92 0 48.73
Support service AR AMIE IR 377.65 432.47 353.29 170.55 0 0
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Fig.2 Spatial patterns of LUCC of the buffer zone of Poyang Lake from 1988 to 2018
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Fig.4 Amplitude of changes in land use of the buffer zone of Poyang Lake from 1988 to 2018
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Table 2 Area change of various land use types and comprehensive land use changes dynamics degree within each district ( counties) in the

buffer zone of Poyang Lake from 1988 to 2018

X (&) Bt i it KK HER A GRS
Districts and Farmland/ Forestland/ Grassland/ Water area/ Construction  Unused land/ Comprehensive
counties hm? hm? hm? hm? land/hm? hm? dynamic degree/%
KRTH 5461.25 2043.48 -8001.23 -1017.04 1705.99 -192.45 1.41
228 1981.83 201.13 -999.43 -144.04 58.23 -1097.72 1.32

B ix 4245.59 123.25 -3450.49 -919.06 223.27 -222.56 1.24

BB B 3761.67 1757.98 -6511.84 -515.32 2791.04 -1283.52 1.19
mMEH 10562.77 -148.29 -9934.47 -970.97 571.67 -80.71 1.81
AL -2014.94 1785.37 -1895.49 -12.68 2006.06 131.69 1.14
HRZ X -1000.31 1904.55 -2237.40 -93.25 1497.10 -70.67 1.06

bii =S -4310.29 2814.89 -2300.92 -145.59 3971.68 -29.77 0.91

W g -502.78 1024.48 -498.24 -93.66 350.22 -280.03 0.64

35 T 221.90 462.49 -364.41 -1017.53 828.73 -131.18 0.70
HE ~1902.66 3215.06 -4212.42 -1304.64 4650.67 -445.99 0.80

Fergr e X (B " REA X (B ZERE A 2000 m 28 fraty P A9 o BSR4 33

WFFE Xk, i B B2 A R S S ok, 18 1.81% ; kA T B kBE et IX #HE il
TR X, 255 T A HZ S R T 1% B 8 10 B L AR & B a6 LR 2h S B AR
RE/INF 19% , Horb i 01 B2 4 3R] FHBh S AU 0.64% , 3X 254 S T g BB 1) 4 $th 1) FH AR Fh el 1 AR A H:
by DX (B HVER T R ZL A AR A i I 11 LA - iR AR A AR OB R AR AR A
3.3 EBRRGMMS M EA R

T/ PH RS 52 28 vholfy ESV 3145 B s (36 3) ,1988—2018 4R IX ESV 305G F TG P ETHRy
LR 23.87 1270, M ESV BRLRORF , 45 T MR FHZS ALY ESV oKk ESV 7 i K, 1988—2018 4F
b7 LY T 65% ; FLR S MR R B b, 1988—2018 4F 3 Z4E 734 5 Fe 3 9.99% , M ESV ZE{b kA&,
1988—1999 4 ESV EIFFLEIE N H, I 105.93 127034 % 119.71 1276, i F /KSR ESV ¥4 Jin
T 13.63 F1 1.42 1270, Hofth 2 ESV ¥ H B/ NME I/ s 1999—2009 4E ESV H B 52 FRE, N 119.71 {25080
& 75.29 470, HrhK SRR ESV 435 A 86.65 12.7T ,21.94 {270 T B & 54.40 125G .5.30 127G, K i 1k 5]
37.22%F1 75.84% ;2009—2018 4F- ESV 23U/ NMIEHE N5 T K &3, & ESV #91 6.78 1270, EZ i TR
KR ESV T — A0, 43 S0 5.92 AZJCH 2.54 /270, Akt ESV Ui/ 1.48 /270, BRI 5, Bk
1988—2018 4FEAkHL ESV I T 326.23% 1Y 5t 2 MR B, Ao 22 4 R 2SR g FF i ESV WL B T 21.48%
RGN AR B AR L KSR s ESV 20000820 T 42.72% 26.13%F1 66.79% , ForfKisl ESV B2 /b
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F3 1988—2018 EHPAMERE P & ESV TH

Table 3 Changes of ecosystem service value in land use types in the buffer zone of Poyang Lake from 1988 to 2018

B BRGNS NE AL
A Eecosystem service value/100 million yuan Change range/%
Land use type

1988 4F 1993 4F 1999 4 2004 4 2009 4F 2014 4F 2018 4F 1988—2018 4%

b Farmland 7.40 11.48 7.07 10.66 10.06 9.47 8.98 21.48
HRHb Forestland 2.23 2.95 3.65 12.40 11.00 9.17 9.52 326.23
HH Grassland 22.94 5.58 21.94 4.30 1.70 5.30 7.62 -66.79
JKI, Water area 73.02 87.90 86.65 70.02 51.40 64.57 53.94 -26.13
A b Construction land 0 0 0 0 0 0 0 0

A HIHL Unused land 0.04 0.03 0.03 0.01 0.09 0.05 0.02 -42.72
it Total values 105.63 107.94 119.34 97.39 74.24 88.56 80.09 -24.18

A RGENR S (EAG 53 AT, 1988—2018 47K SCIA Y AR 19 3k AL IREE SRR FIAE Yy 24
PEREWF ST K B AE B RS IRS ThRE, % 1988—2018 4EZ% mhify UK —2% ESV 5 i ESV My kg (&
3.4) SRR U —G0 ESV 55 ESV — B AR M B S LT E IR LT ARk, Hid ESV ik
KI)—FADRGRSS R IRSS , 1988—2018 4F- 445 7 FL ¥ 80% , 1 76 I8 15 i 55 v LRI K SCE 9 ik
S5 U B ey , 2R K SCIRTY ESV Yl T 48 4470, &4F i IR 80% ey, -3 5 LIk B T 79.49% , 3% ALy
R TS RGN HARA K& F02 g AR T R RS AVE R Z K, UM ZE P85 iR 55 5 6L ESV H 148 =
AT BL T, VR IR S5 BT AL 35 0 DU S — R 55 T RES H B 20% 72 4+ () [ g vl BE S 8L ESV BRI BT [k Y B 22
JEIA, SRR RS AR A S R G IR S5 T K PR UR IS IR 55 M (B B T B K0 R R ki ik 31 T
69.08% , FLUR R A W) Z2 FEA PN AL BRBE IR 55 1B, BBl 4331 h 26.96% il 26.65% 51988—2018 AR A 7 ik
FMEH T 4.02% 0 LT, 256 8T S ESV LR FEAIRDL

Fa 1988—2018 EHHMEREREESREE RN _FREMETK

Table 4 Changes of ecosystem primary and secondary service value in the buffer zone of Poyang Lake from 1988 to 2018

— s EBFRGEMENE AR
Q?&H&% Second Eecosystem service value/100 million yuan Change range/%
it senviee service 1988 4F 1993 4F 1999 4F 2004 4F 2009 4F 2014 4F 2018 4F 1988—2018 4
HEa S5 =t Litia 3.00 3.92 3.00 3.67 3.31 3.8 3.13 4.02
Provision of service JEBHA: = 1.31 112 1.33 1.28 1.09 113 1.15 -12.17

KL 2.77 2.14 3.78 1.36 0.26 1.35 0.86 -69.08
PR S ST 4.63 3.99 4.67 4.46 3.82 3.95 4.04 -12.67
Regulation service S A 8.91 5.33 9.27 7.26 5.76 6.35 6.81 -23.56

IS A7 5.69 5.04 6.32 4.89 3.74 4.44 4.18 -26.65

K CHAS 67.11 77.56 78.15 64.21 48.07 58.92 50.59 -24.61
SRFIRSS O 4.58 321 4.68 391 3.22 3.46 3.63 -20.55
Support service RREFRER 0.56 0.58 0.56 0.61 0.54 0.54 0.54 -4.50

YR 4.59 3.23 4.89 3.69 2.85 3.30 3.35 -26.96
JCAEMR Cultural service et 2.47 1.96 2.68 2.05 1.57 1.84 1.80 -26.87

3.4 HHURIFHZER ESV AR R Y TRk R

AN ] - R S 7 ESV AR AL DTikoR (32 5) S5 R 30, 1988—2018 4F- 5 PH I 5 2% by PN 7K S il
B A S TOERR IR, TTRRR 01 K 44.07% 1 35.39% , Bi# 1Y ESV 224 XT 5 ESV A8 4L i BTk R 2 Ml i
80% ., H:r,1988—1999 4F-H1 1999—2009 4F-AHF 5T X A 1] £ Hu A FH 2 AU ESV A8 b 9 BT kR AL AR AR, 3 3%
A AR A= 2 TTRCR IS T 50% , Ho 1988—1999 4 /K 3k Y 51 ik % 15 14 83.16% , 1999—2009 4F 7K 38k Y 57
BREN 52.79% , FLUE B HUFIAR M, STRRR 70514 30.73% F1 11.15% 5 1999—2009 4 H1Hb it £F 25 57 mik R 30
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BRI IAEN T 30.73% , 8 1988—1999 4F 1 £ AR DR A 1 0 18 K BE A3 4K 52009—2018 AR AN [m] - 1l |
FHZE R ESV 23 L BT Rk % 55 1988—1999 4EFI 1999—2009 4F fit) 22 T8¢ Ak, /K %t ESV 28 4k 1) 57 ik AL Ky
22.91% , 111 B H ) DTHRR IR F T 53.49% , 3 53X — B[] Bt P B TR S B 1 4o G R i K el i AR o B — e AR
FER/DHA —E R R, 5 I E I, 2009—2018 47 MMl () 53 ik 26t BT /NI A9 3 4, i 1988—1999 41 Y
8.67% 1K 5 2009—2018 4E¢) 13.33%,

254 1988—1999 4F 1999—2009 4 . 2009—2018 4EF1 1988—2018 444 1 i I 271 ESV 254k 4 57 ik %
SIHTRTE  KIRAE T ESV AR (LRI T S KA sk | oAt b 28 v B oMb (9 BTkl 16.83% 41, #F L Al
A FHHL ) TTER AN 3.67% 1 0.04% , 3X —Z5 R UL 30 AFEK BRI F L) ESV A28 Ak 2 5 BH 1 2 92 s
ESV ZBE Y EZ52 0 R F P B A AR 0 28 T TR 20 s i 4 12 X B A S R e k55 e

RS 19882018 EE MR ENFARMEESRERSNETUHREHE %
Table 5 Contribution rate of ESV changes of different land use types in the buffer zone of Poyang Lake from 1988 to 2018

FF ] B i L K3k HEBEH AR
Time Farmland Forestland Grassland Water area Construction land Unused land
1988—1999 2.00 8.67 6.09 83.16 0 0.06
1999—2009 4.54 11.15 30.73 53.51 0 0.08
2009—2018 9.69 13.33 53.49 22.91 0 0.56
1988—2018 3.67 16.83 35.39 44.07 0 0.04

4 HipSitie

41 g
4.1.1 TRz

AT 30 A0 BH IV 1 28 wivais %) - o R FH2EHR IBE oA 3=, 0k b | A 150 P e b b T REUAR HE BT S
= AR R A X R T AR EE 9 4 B 3E N T 10%  10% F1 8% ; ¥ b g AL 1 B 8 35 e /| T AR o s b T
23% ., AT EEATRESEZ N G 4k S 20 0 AT A R LA B DX 3l g D T 2 ) e R ) 45 R 2R 1 5 -
O LT AR S ELRRR BH EL AR G2 e P AR Ak X R ke, BURFRRS X628 s Y 1 SR A A SR UL A i T
& (L FG T RE AL T EAE A AR ) |, DA RCTEF AR AT 15 5% vy o s R ] 08 0 K b T
TR D FRIEAED ™ 46 #15  BCH U FH Hl T B 84 I g LA T B [T EsE el 7 0 BH 10 i 7K 2 8, ARk
ARITRT ™ f 7K SCARR s RIS 26 s B A it o 5 ¢ | A PE TR 2 M B i 25 % oty = bR A 25 R R K iR 4
1999 AR 2 47 vpey iR b D a2 | R b S G I R A b TR AR A R AR X AR KRR S
1998 AFA VT A A A i Bk b7 K T A G K ol 5 i+ E 23 2 0F B A ZEBEARAS  ME LU PR & 2 KT K-
T AR b e A A 7 0 1T A o R by 3 5 BRI =2 A1, 1999 AF AR 1993 4F (s e HE B0 T 54.03% A8 K At
WK T 23.79% ,3X A RE-5 el e 09« LV TRE M 1998 47t 57 % & i J5 1 55 Be il 1T 9 <« - Be A7t R
HHIE ) B R 45— ROV BOR 7 5T B — 8 QI A “ IR I AR L IR T 06 1L IR I ATE55 " 1
RIS, TEIRST Ja Ll AT IRl R B R 1 2 B AR T AR, 3X 5 1988—2018 4 [A] b b T AR A4
RSl A AR SR RS — 50 R, BEBHII 2000 m 22 iy P (1) 32 22 H R 55 S YT 3500 RO Rl
A7 SRR U B I AT DA AR P AR TG R TEEOCR S T RITEAR Z2 3T D0 e TRl 4E
T REMIFR AN Rz B T 20 )R 8B RO OB it 5 d i X it — s TR
I PR] P 7 R 0 s - R A R s 2 kA 21 2R BT 2004 4E 2009 AE BRI R L A TS
[V 85 10 S L) R T sk — Aot 300 /K SR et 9 1 RS A R R RS SR 5 55— T, R T — B
BT BB i I DX TT & SR Ab 55 35T H i 5 7% b 360 PH A 11X, 2009 4380 BH I A= A 28 05 X T [ R %
W, U % by R T bt — 2B 9k BARTE AR S SO R A AR AR Y AR o e R T A A S H A
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2 rh (LA SR XE LA % 2009—2018 A1 15 FH 1 1T FH 0 i B2 3k 3] 89.32% 1ixX — IR
4.1.2 EBRGEMSMEZL

A EBMRS M Y R AT R S TS AR AR B R T M AR 177 RN R R 22
FNTT RG] O AR SCHE I T A R HE BT X D kR AL e R AN AR A A B4 R 9B B I 5
Zenpafy UM A SE BRI SO AT TIEIE, R IS4 Tl 7094 1991—2018 ARGEiTH4FR % rh AR AR P-4
B T R [ 300 v R Y B T R A B 8 I R RO Y R R BT T IEYT (AR A EI
1 FREAE BT A b S5 B s I S B U R G v B AR AR R G 55 AL, VP Ak R RN 25 SR B B R A
P BB 2 % vl AR S R GRS MM 105.63 AZICIH 2 80.09 147G, B2k 25.54 4276, 7K S8k R b Xk
ZZ iy ESV ARL R B T Je R siikoR | KB b () ESV H 808 2 i /D (4351 2D 19.08 /270 115.32
{270) B F U ESV R Z R AREIE 5 FeAi 1t il A H 2 il TR SR S K R S 80T X — 4%
Je o IRSCHAT ST SR IR SR T AR ) 2R O X de R AE S R GRS TR, T
1988—2018 4F /K BERALLA MR 55 A ) AR M R AL PS5 10 30 R B gk 2 A B W 2 7= R 5 N (B A —
FE T AT X — IR G FT RE A T LR A 9 DX P I SR b e A bt R AR e | 5 SOHE b R R b TR P
S8 T T 7 R 1 R S 3 Uk /DN S e B A b DX BB ST A R — B 401 ST R T 1998
AR K G5 S T AR I S BT 1999 AR M ESV AR BL T AR A3 A0 5 &1 %F 2004 4E 1 2009 A H L K
By ESV KA IS, 1M AT BER R 2004 42009 45 7R B I5T T A& AR A [R) R BE 1) SR e 1044 5 3 %) 3 b AT K
I T R B R 4, HE TR R T AR B R KR ESV, G HUE 2009 AERIHE ESV YR 1.70 /27T, /K ESV
32004 AES/DIE 20 4270, TRV FERE AR SCAS A0 285 SR [ LA AR OG5 T Y it iR A AE B R A IR S 1Y
TR OIS, FRAT A Y i R -k PP Al AR 28 R GE IR 55 (i B A R ROl DAk 1) >4 12 ZR 880, TS [ B9 A 5 i T
el A KA EE 22 5 BIBR T i AV S5 M AR S R GRS (41, Y 8 R BB IE Fif e X AE S &R
GRS M AR M2 BOR A, ARBREE R, KL/ N T 17% TR FE TR T 28 ohats i 65% Y ESV, X it
BT KIS J 2% v A S R G R 55 HA B (R S B E I T 2 i RO AR S R G iR S5 (B 1 52 i)
EK,

DIERY AT RS N DK SERAR EEY R FE S &R, AR DABF o5 AR S R 8 A= 2525 1] R AR
M) X BT T R AR LUK S K R 1L s 4 AR L R L AR R e A A I AR R R B R
SRR BH A XA SR BE R AL S e 0 kB W E B AT, 1988—2018 4F- 5 52 2% ity P /K 5k 1 AR sk /D>
6233.80 hm?( [&] 3) , ol A 385 A o i ot v R oy 2] /i el A e HE T AR A 57.04% |, K 38T AR [ HUE A ESV
TR TR DA K sl R R A A0 X B 2R B b DX ) A A R R K R A O 4
& 4.1.1 B HPARBIAY 1999 AERT T T A FHAS AL FI 1999 AERT T B9 42 25 R GEIR 55 M (838 Ak A3 A, 16 o % i tfy
PR 7 S AR T R A 398 o EL AT B 8 A A SRR, X 2RI B T e X A 8 5 R R A S e ) e EL AT E A S PR
42 %

(1) 3 30 4% BH I 17 22 vy + MR PSS B B 1 DAAE o 325 Mt | Bty /Kl e b 45 =
BB | FUARGT A A A SR, B b T BRI e G 0, 3 R 21.48% 5 1 FH M RURA kD 1T RRUE i B 43 5 Ry
542.90% 1 326.23% , #F 1  ZK 35k | 5 bR 7 5 T AU N A = R R R TR BRI 66.79% , TR AR
I b K 885 7K SRR R A P TR S B/ N L, PRSI B B BV RS bR B A B D) 1.819% W
i T A 11 AR R T BCHAR I (B IR AR

(2) B/EBHNER 7 22 vhaty B 2 2 A 28 IR 55 D g J2 /K SCIR 1y, HL ESV (5 & ESV 11 66.03% ., 1988—2018
A WFFEIX ESV R 25.54 4270, FREIREE N 24.18% , 45 HHUAIFHZSHY ESV Rl ESV 1§ °4326.23% ;
FHb ESV N IR N 66.79% ; /K3 ESV Jk /b 19.08 1270, NFEIEEE K 26.13% , PUZK—2 ESV 55 ESV ¥ &2
B TR R RS 90 ESV UK BEIRALLS IR 55 B ZAEPE AL R B R 36 2 5o IR 55 (6 2% 10 B i
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Fk D AU A S A — e s,

(3) FEBBHMAE 7 2 vhity ESV A Ak 252 B 2 A /K SR B ESV 19281k, — 3 % B ESV A8 1k i) Bk
RO RIA 44.07%H1 35.39% , IKIRLI/INTF 17% I TEIFL A7 L 5Tk T 22 opois ik 65% 11 ESV , /K 385 i AR o /b 2
SRR A ESV BRI E BRI . 25 ERNR  AHIFST 45 5 AT A 0 S A 2SR i PR T BE X R A A 2 T
WO AR LE A B BRI — 2 S A AL XIS RN R4 12 17 52 dy A ) 7K Sl R 2l L 24 455 380 B 08 2 25
ARG 2RSS e B R L,
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