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Tab.1 Accounting methods of the GEP of natural
resource assets in Hunan Province
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Fig.3 Spatial distribution of GEP from 2000 to 2020 in Hunan Province
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Tab.3 Analysis of each ecosystem function value from 2000 to 2020 in Hunan Province
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Mt 828 498.57 100. 00 — 810 257.42 100. 00 —  1162212.63 100. 00 —

SR T = , BORE LU T X GEP (3 4) Mk F R
2000—2010 4F & 67 # K 4h, £ 2010—2020 4F il
2000—2020 4E35H IF 38K | 25 Ak R 43 51 62. 83%
F161.81% ., +HARFFIIREME XS I X GEP B fb i
(SR BT, Ak 227.17% ,97.25% F1195. 94% | ifii
YR ) Z R D) REAN (B i e fK . 2000—2020 4F,
KBz 1L X GEP # iRk K 273 530.91 {47, i &4
[ A R B 1) 81. 97 % 5 I AU YA M 2

DIREM LR O, HoR LIV D IR K i
B R &, 2000—2010 4F, 5CBE 1 fr X GEP Jig />
2756. 77 ALt 5 8 R B 1 15.11% 5 H
AR OR R DR AN (R S B O I, R PRI
EIEH @S 2010—2020 4, 2 1L 7 [X GEP 4%
PRI 276 287. 68 LTG0, o 24 AU K B /Y
78.50% ; Mo, U SUERR R ZAETE D REN
{HA 2 U OB 3 R BTN IEHE K

F4 2000—2020 FERFELFXEETESREUBENEES T
Tab.4 Analysis of each ecosystem function value from 2000 to 2020 in Wuling Mountain region

2000—2010 4F 2010—2020 4F 2000—2000 4f
EB RGN 2000 4E/4258 2010 4E/4Z5T 2020 4E/420C bR/ Bk At/ TR b/ TUHR
{7t B/ % et B/ % {258 B/ %
Y R JF R A 429.90 988. 54 1383.53 558.64  —20.26 394.99  0.14 953.63 0.35
B R 945.45 1022.32 1 036.08 76.88  -2.79 13.76  0.00 90. 64 0.03
KBRS 1251.65 1394.24 1 661.71 142.59  -5.17 267.47  0.10 410.06 0.15
SARYET 4228.93 4772.56 4613.73 543.63 -19.72 -158.83 -0.06 384. 80 0.14
AR A 129 111.18 129 932. 62 130 481.39 821.44  -29.80 548.77  0.20  1370.21 0.50
JK ST 2 006. 45 2037.57 2 112.59 31.12 -1.13 75.03  0.03 106. 14 0.04
B 304 131.04 297 868.39 566 560.74 -6262.65  227.17 268 692.35 97.25 262429.70  95.94
HIXSEEy/ B4 S 205.81 205. 84 204.73 0.03 0.00 -1.11  0.00 -1.09 0.00
PRI e i 104.99 770.75 3 998.37 665.76 -24.15 3227.62 1.17 3 893.38 1.42
SCHFHIE 105.05 770. 85 3 998.49 665.80 —-24.15 3227.64 1.17 3 893.44 1.42
it 442 520.46 439 763. 69 716 051.37 -2756.77  100.00 276 287.68 100.00 273 530.91  100.00

S5z X GEP B4 R m A Sz, ) B 8 X )
GEP 75 fk &5 % (% 5), 2000—2010 4F . 2010—

2020 4EF1 2000—2020 4E4351 % 2. 58% ,13. 58% Fil
16.50% o i EEiA X GEP ARk bk BTk I He 5 B 1K
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FAIREY 5 LA X AR TR] . 2000—2020 4, i J22 18
X GEP Hi K SN 18 258. 90 4270, i h 424 7] ]
PR Y 5. 47% 5 Horp  SUBRIRTY OK SO A4
FAEY ZHEPE DI REM (H 5 O SIS, AR PRI 1t
IR RES . Jrif ] Bk F ,2000—2010 47 j22
X GEP #4002 849. 70 {470 AR i 4245 Al 391k b

B - 15.62% 5 BRAK SO 4R RF A= ) 2 FE 4
IREM EL I I A, FLAx BT B 3 i . 2010—2020
AR T EEIIX. GEP 3 A 15 409. 20 /255, {25 42
A R B Y 4. 38% 5 &y SOOb R AR
77 SR RIRUR U A SCERHIF D RO E 4 IE
SRS T AR BRI A A R R AR I

RS 20002020 FREHXZTRESRENRENEES T

Tab.5 Analysis of each ecosystem function value from 2000 to 2020 in Dongting Lake region

2000—2010 4F- 2010—2020 4F 2000—2000 4
EERGIIRE 2000 /4206 2010 4E/4Z0C 2020 4F/AZ0C  Asfbsr/ ik A/ Tk A/ DUk
fe5t B/ % fet B/ % {258 B/ %
Y R JFR A 493. 84 1072.18 1 496.74 578.34  20.29 424.56 2.76 1002.90  5.49
HHLW R 439.90 474.42 469. 10 34.52 1.21 -5.32  -0.03 20.19  0.16
K BRI 896.15 1 154.44 1 023.68 258.29 9.06 -130.77 -0.85 127.53  0.70
au:N iR 1713.09 1 996.10 1 864.92 283.01 9.93 -131.18  -0.85 151.83  0.83
AR TS 71 012.42 71 128.58 66 018. 06 116.16 4.08 -5110.52 -33.17 -4994.35 -27.35
ISR 2352.26 2 320. 66 2 233.64 -31.60 -1.11 -87.02 -0.56 -118.62 -0.65
F-H 33 507.33 34 283.73 50 688. 85 776.40  27.24 16405.12 106.46 17 181.52  94.10
YR 2R 114.76 114.42 111.59 -0.34  -0.01 -2.83  -0.02 -3.17 -0.02
UNGEYR 65.83 483.23 2 506.83 417.40  14.65 2 023.60 13.13 2441.00 13.37
SCHBHIE 66.12 483.62 2507.19 417.50  14.65 2 023.56 13.13 2441.06 13.37
it 110 661. 69 113 511.39 128 920.59  2849.70 100.00 15409.20 100.00 18 258.90 100.00

4 ik gt

AWFFEET GEP Sl & A WH 7 BRI 45 5 3
W B s SEBR ), X Wi 4 GEP A S PFAlfa b A
FRIAT 7 HA, T A A PPl AR R 4 4 0B
TR GEP 2% PRI AR 25 22 498 ) RE M 1 2 1Y) B
2AGRHE, i e A A A SO et AR R Y B AR
IR GEP BB IPAL 5 M QS E 4R 4 T 2%,
FEG T

1)2000—2020 4EiiRG 44 GEP 7} 3.34 x 10°
17T, W IR 2y 40. 28% , KRB RGEAIN GEP 57
BRAGHET . ARAR > AR B > it > i > Wi 438
3

2) Wlr 48 GEP LA 52 B PH AR AN 7R pi 8 v v
BRAIACERAE A0 25 6] 73 A 4 JRy , PR B Ll X GEP
B R R, LR EE W X GEP & I E R RS
IHREH (B AT KA H, BRI AE S R G x) GEP %%
[E] s AiAs Ryt R e PEAE A . 5T 30 m x 30 m 4% 4
FRUBE IR 15 23 1] 43 WE R GEP 45 J A6 0 b K 3 A= 7%
RG] 5 P 2 12 ) 3 A 45 15 S

3) BT S R G RE A (& X 1 i 4 GEP
(R T R HE 3 B ) S R R AR Al R R
R AT AT D RE N (e DT — A
=, SCHFHIF RN B DTk — BLw TR AL, 7K

SCIAT OKBEIRMESS AV BRAE - DL R i A ) %
FEEDIREM B Tk HE 7 2 8 5 i R R Ui
B R ER AR = DR A (1 ) STk HE e 12 o
Ao BEAh, LR a5 D RE M (B8 ) SRk BCBE T A
DX AR E A X, GEP B84k 4 41 3= AE

AWFENS WA CEP AR bR R R AT T
1L FERIT R BRI GEP 4% IR 25 &R
GuR 55 D RE M (L 1) 2 8] 3 A 285 5 (AT 2L LA
I T AT IRARITE : — 5 A S R G4
RO EL-20) 3 AT ST R T 0 52 AL PR A 45 R4S
RELL 22T R e GEP, PR MG 7 200 1 bR A 28 iR 47 1 —
G P TRRE LIS BT T 45 R A s . 55 —T7
1], ABEFEAEREAT GEP A% WAL PG I, 2R T 1
AT ROBEAR AL 30 m x 30 m 4% M S FEA T,
{ELZ FCAd R mT AR B B, BB A B R AR AN ST
TR 2 AR 0 75 2R A ) B e — B0 A R A A%
BT, GEP B4 A — 5 R L2, [N I %
TR A S A  OC R S GEP (4725 [8] &40

R RE B AR IO RUBE , AT GEP S 3045 [ 73 A A
RS
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Spatio — temporal evolution of gross ecosystem product with high spatial
resolution: A case study of Hunan Province during 2000—2020

HU Chenxia'?, ZOU Bin'?, LIANG Yu', HE Chencheng’, LIN Zhijia’
(1. School of Geosciences and Info — Physics, Central South University, Changsha 410083, China; 2. Key Laboratory of
Spatio — Temporal Information and Intelligent Services, Ministry of Natural Resources, Changsha 410083,
China; 3. Hunan Institute of Geological Survey, Changsha 410116, China)

Abstract; By introducing cultural, educational, and scientific research indices and optimizing gas regulation
indices, this study proposed an index system to assess the gross ecosystem product ( GEP) of natural resources in
Hunan Province based on the existing theories and methods for ecosystem service. This study then built a grid —
based GEP model with a grid scale of 30 m x 30 m to analyze the spatio — temporal evolution of the GEP of Hunan
in 2000, 2010, and 2020. The results are as follows: (1) In the temporal dimension, the GEP of the province
increased by 3.34 x 10" billion yuan over the past 20 years, with increased amplitude of 40.28% . The contribution
of all ecosystems to the GEP was in the order of forest > farmland > grassland > wetland > city. @ In the
spatial dimension, the GEP exhibited high values in western and southeastern regions and low values in central and
northern regions. The GEP growth rate was higher in the Wulingshan area of western Hunan and lower in the
Dongtinghu area of northern Hunan. (3) Compared with the existing research results on a grid scale of 10 km x
10 km, the GEP results with a high spatial resolution showed more details of the spatial distribution of the aquatic
and urban ecosystems. (@) The contribution degrees of ecosystem function values to the GEP of Hunan changed
regularly over time. The contribution of the soil conservation function value dominated the changes in the GEP of
the Wulingshan and Dongtinghu areas. The results of this study provide a basis for scientific decision — making in
supervising natural resources and protecting the ecological environment in Hunan Province.

Keywords : natural resources; gross ecosystem product; high spatial resolution; spatio — temporal evolution; Hu-

nan Province
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