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Land use structure and the dynamic evolution of ecosystem service value in

Gannan region, China
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Abstract: Gannan region, an important ecological barrier in the Gan Jiang River basin, is a typical southern mountain-hill
area in Jiangxi Province, China, and its ecological protection is of great significance. In this study, using data of 5-year
intervals from 1990 to 2015, the land-use change dynamics and ecosystem service value in the Gannan region was
investigated through the application of remote sensing, geographic information technology, and spatial statistical methods. In
addition, the driving factors of spatial and temporal differences in ecosystem service value for the Gannan region and the
spatial correlation between three factors—per capita GDP, population density and urbanization rate, and ecosystem service
value-were also investigated. The results showed that (1) the dynamic degree of land use in the Gannan region increased
over the 25 years of investigation from 0.06 to 0.13; (2) the ecosystem services assessment showed that the total value of

the ecosystem services in the Gannan region declined by 20.42X 10° yuan over the study period. The ecosystem services

BEETE FHCHE PRI (2017YFC0505601)
W B #1:2018-01-15; ] £ H Kl H £ : 2018-00- 00
# MIRVEH Corresponding author.E-mail ; guoluo@ muc.edu.cn

http ://www.ecologica.cn



2 A E = 39 %

provided by the forest ecosystem led to the highest loss in value. High forest cover and scattered arable land are the main
reasons for the high regulation service value and the low supply service value in the Gannan region; (3) the per capita GDP
and the population density and urbanization rate were the main driving forces that led to decrease regional total ecosystem
service value. They were also highly consistent with the local spatial correlation for ecosystem service value. The higher
urbanization rate led to the lower ecosystem service value, and had local low—high and high—high aggregation
distributions. This study provides a theoretical basis and a decision support mechanism for the rational layout and protection

of ecological land in this southern hilly region. The results could lead to improved ecological barrier functions.

Key Words: Gannan region; land use dynamics; ecosystem service value; driving factors; spatial correlation
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Fig.2 Land use types in Gannan region

2.3 AERRGRS MEEAS

RIS WITAF R TR RGM AT S5 A o 250 $2E 0 18 224 2 30 5 ok 0 o2 6 v b
KAESREMSME SR, WSS S R 7= BRI B VB 3 R G T RS A 2 = (o
PETAARAR A RGO E A= I R S | MRS B NS RER S M E R, #E T E 2010 4 1
MR RGN Y B A M N 3406.50 T0/hm* , MR (2010 4F 8 M G 4R %) (BN T 5831 )7, 2011)
GERk WM T B TR PR 5345 kg/hm? , T [+ 390 4 P A3 TR UKL £ 77 B4 4974 kg/hm? | LI 4% A 2%
RGSS MR M EIEA T RBUEIT 3 MR IX AIE IE R B 1.075, BV g X 0 — A S R Gu 55 (2
h 3528.79 Jo/hm’, ARAEEIE IS B P E Y R H b 2 ) T AU R s e X AR S RS SS . ES &R
SR 55 REM M AR A 28R .

ESV = 4, x VC,
i=1

ESV,= Y (4, x VC,)
i=1

A ESV FRA B RGN SRS M B A, RS R LR IR I AL (hm® ) 5 VO, RS i Fh 3R] 26
TR S R GRS I E R KG ESV Fn RS R G f B SS DI RE B HHE s VO, R 5 @ B LA HIZE R 2 f
TiLE B R G M5 I R 8L
2.4 KSR

R RGNS MBI 22 SRS R R AL 8 [ AR R IR R AR AR SRR 7l

http ; //www.ecologica.cn



14 TRBEH A% e s DX R A R B 2R 25 R e 55 A (L B P 2 3 5

BRGNS B EAE RN ] N EZEZ BN R RN TIL, ASH H & CA NI 45 6 Bl rT 3R,
VEER 1T 2835 iR iF 3 AR 21 A AR ZEAE SPSS 19 Hab AT 32 B4 43 S AR S S AT, 0 6 3 %of X 3,
A= SR GRS (BN 23 AR Ak 22 S S B OR ) BIK 5l PR 3R AT 22 T 4R AP 101 UH A, 445 20 e 1 1m0 5 s, DA 4 )
BRGNS BB 25 A2 A0 E 2R R R
2.5 ZE[E HAHKR

HRAEIK B PR 2R 43 #1925 R e BN 1 GDP | N 10 9% 2 R T A R = A H8 dn it A7 8 RV AH DG M e #r . R
GeoDa #5 &I FH ) Bivariate Local Moran’s 1 43#7#% rd Hu[X. ESV 5 A 485 A4 GDP A3 £k R AH e, 221l
BiLISA 42 JEAR R X80 43y AR 0 3 i — e A IR fIR— e AR i — I

3 HBREHS

3.1 R X A R 2T s ] AR A RRAE

1990—2015 4AF- b — L2 %% pg i DX 1) 32 28 A MR RS A8 o B i AR B A9 43 53 ok 75.248% ,75.266%
75.175% ,74.969% ,75.055% ,74.542% ,Ab TR RGEH) F 1A, B Hb A T AR L 356 — iy 9 - R FH 287
FE AR M X AR A AR B, TR 4 E B L PR A m BT RS E A R BRI K
A HE M A A F M T 7 AR e E A D

FRAE b A FH S 25V PAL 45 9 (22 1) 1T, 1990—2015 4F, B b X+ M A 42 S e B 2 I, H
AR IR LR/, 2010—2015 4F, b R FH 2 285 B 35 31 e KA, 2005—2010 4F /), X BEH] 2010—2015
A - M FH R TR R 1T 2005—2010 45+ HUR B S AT BR ., ARHEAE 1990—2005 4[] — B S 30T B A e 9
£ 2005—2010 4F[E] 44 1 1 TF,2010 -2 J5 R BT BRI RS 55 MR AR fb ok S bA J A0 s, A b T AR 3 m
#EF i 1990 4EAY 670800 hm?*, - TFF] 2015 4E£4 680900 hm? , A 11100 hm? , LHE AL H F 30 #BH
A b A B R I TR, A 2005 4R Z 1T, # S R 2850 X B A B AR, U R BRI
i, 2005 AEFFIR, BRI ELZ A0 R4 B A Mg 7 B SR B PRIECSR | Bk b 1T RO AR (45 T [ ko
HRIRZS . B ARAE 2010 AR LARTHRZL08/0 78 2010—2015 AR ] B E T B R S M i b TR | i AR i
A FIA T 2010 4 DL IR B MGA FECR /R B I, 2000 4F 5 85 e X UG 25 A PG B AL &
I Bl 2T R KA AR IR AN 55 T2, BB A3 B S 1 2 ) A i 48 375 78 Ay | 3K A0, J2 5 SOH b 1 AR il 2>
BB S TR B g b DX KA P TR R AR R RS RS o T Ml S 2 0 A 70 T XLk, — B S PR fin 2
FOH A H 1990 4EAY 33000 hm? B ANE] 2015 4EAY 47900 hm” 8 14900 hm?*, g 1990 4E/Y 1.5 £,

R1 1990—2015 FEFEMEX L F AEE
Table 1 Dynamic degree of land use in Gannan region from 1990 to 2015

- i 2 B— )78 Dynamic degree of single land use

Land use types 1990—1995 1995—2000 2000—2005 2005—2010 2010—2015
Hi#h Farmland 0.341 -0.135 0.427 -0.078 -0.161
Mt Forest land 0.036 -0.009 -0.011 0.005 -0.027
il Grassland -0.184 -0.064 -0.090 -0.039 0.258
JKA Water area -0.840 0.077 -0.011 -0.011 0.011
H% A Building land -0.669 0.352 0.081 0.113 1.256
F A HIHEL Unused land 0.000 10.00 0.000 0.000 0.000

ERBISRE Dynamic degree

of comprehensive land use

0.060 0.053 0.067 0.022 0.130
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Table 2 Evaluation of ecosystem service value of different types in Gannan region from 1990 to 2015

gk ok

Fist elassification Second classification 1990 4F- 1995 4F 2000 4F 2005 4F 2010 4F 2015 4F
HEL AR 55 Supply services Y- 59.49 59.61 59.60 60.01 59.93 59.71
R 71.41 71.35 71.25 71.06 71.13 70.95
KRR 5.43 4.26 4.65 3.60 3.77 4,08
/i 136.32 135.21 135.50 134.67 134.84 134.75
P IRSF auS iR 242.07 242.22 241.63 241.16 241.35 240.79
Regulation services ST 660.28 660.41 658.61 656.21 657.00 655.46
RIS 202.75 202.48 202.06 201.30 201.49 201.15
IR SCIE S 625.66 620.29 621.56 620.33 620.06 619.25
/it 1730.76 1725.40 1723.87 1719.00 1719.90 1716.64
SCHER S IR 275.58 275.36 274.84 273.85 274.15 273.62
Support services IS 24.42 24.44 24.39 24.38 24.40 24.33
W R 249.19 249.12 248.46 247.52 247.79 247.35
/N 549.18 548.92 547.70 545.75 546.33 545.30
AR S5 Cultural services F2E M 110.21 110.13 109.86 109.45 109.56 109.37
ST Total 2526.48 2519.66 2516.93 2508.86 2510.63 2506.06
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Table 3 Ecosystem service value in every counties of Gannan region from 1990 to 2015

Ciﬁy 1990 4 1995 4 2000 4F 2005 4F 2010 4F 2015 4F ,[,O;ﬁﬂifige Typﬁ%ﬁ’fﬂge
SE 70680 71594 71421 71398 71350 71213 532 I
iy 4T 60203 60758 60792 60759 60778 60682 479 I3
SEHR 63531 63439 64266 63889 64011 63955 424 I
THRE 63926 63395 64300 63941 64116 64152 225 I3
LB 65727 65218 65348 65698 65721 65708 -19 1 %Y
A 67289 64649 67315 67264 67416 67180 -108 1 %
EogiaRa 70744 69982 70595 70519 70657 70559 -185 7
R 64274 65106 64362 64006 64135 64029 -245 1 %
M 63280 62538 62795 62777 62860 62885 -395 1 %Y
B 68905 68697 68556 68328 68362 68248 -656 1 %
BT 59668 60792 59220 58892 58992 58497 -1171 1 %Y
THBE: 62776 61371 61623 61585 61654 61583 -1193 1 %
KRR 59390 62028 60198 58331 57893 58172 -1218 I %
AR 60707 59859 59309 59325 59377 59394 -1314 1 %
(RS 60332 60805 58957 58855 58894 58705 -1627 1 7
Jerg B 64087 63901 62922 62475 62677 62420 -1666 I %
FH 66887 66150 65702 65299 65297 65122 -1765 1 %
BT IX 53160 50652 49754 49588 49212 48571 -4589 I
L Total 64050 63787 63680 63475 63525 63423 -628 1 %

3.3 EEHLIX AR S R G IS I 25 22 5 BBl N R e B

X AR AT A S R T S IO 225 Rk iiE 3 AR RRAY 10 AR AT 20 R 5047, 15
PSR GEMSS IE 54 R Z R LA R T 72 IR AU S R T 0.99, IS BOR I

Y =-0.867X, + 1.669X, + 2.303X, — 1.228X, — 3.042X, + 2808.247
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A d BN 11 K0 5 BN 10 ) PSR AT AR 15 75 R AR S P R Bm T S A oy | AR A R G55
(BB . T2 PR A3 A 1A 384 2 5 3800 DX Il 10 22 5 0 AR 2 4 A 8 A, DT 5 B804 25 R e AR 55 1 & A

AL

http ; //www.ecologica.cn



8 S % 39 &

1990—19954¢ I ; 1995—20004E l

2005—20104% 2010—20154F 1990—20154%

2000—20054E

>»Z

0 60 120 km

S S —|

A AL/ Ot/ hm?)
I 20003000 [ 0—1000 [] -2000—-1000 [ -5000—-4000
I 10002000 [ -1000—0 [ ] -3000—-2000

B3 1990—2015 EEFHRESRZERSMETEAETN

Fig.3 Spatial Change of ecosystem service value in Gannan region from 1990 to 2015
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Fig.4 The BiLISA cluster map of Socio-economic factors and ESV in Gannan region
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