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FARYE . AT 1980.1990.2000.,2010 F= 2018 £ T E & & LA A BiFHE . HHAEBRERENL ) SR L4
BLER LA RN EADEE AR R ASEFWREFF o, 24T 19802018 F k@ h LA Af A S
RAMFMAAGH ZRARFE AR EESLZARSNIELEALSZFARZEGMAEFHRE., SREW . DK
75 1980—2018 &, Ak 3 AR A @RI o, M KB A A EBRER Y HE, B EHTRE
Fot@ B EFNR ERRIHEZ A EBRE;2)E 10 FRBELESRAAREMEAEETE M T 590.94 120, ZH K
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Study on the dynamics of land use and ecosystem
services value in Shaanxi Province

YUE Yixiao, XUE Liang”
(School of Geography and Tourism, Shaanxi Normal University, Xi’an 710119, China)

Abstract To provide an important decision basis for the sustainable development of land and ecology in Shaanxi
Province, the spatial-temporal evolutions of land use and ecosystem service values are explored. Based on the
interpretation data of satellite remote sensing land use in 1980, 1990, 2000, 2010 and 2018, the spatial-temporal
evolution characteristics of land use and ecosystem service values in Shaanxi Province from 1980 to 2018 are analyzed
by using ecosystem service value dynamic evaluation model and land use change dynamics index, sensitivity index,
eco-economic harmony index. The correlation and coordination between ecosystem service values and socio-economic
development are investigated. The results show that: 1) From 1980 to 2018, the area of forest land, grassland and
construction land increased, while the area of cultivated land, water area and unused land decreased. The change
speed and amplitude of each type of land use are obviously different, and the transfer between different land use types
is frequent; 2) Over the past 40 years, the total value of ecosystem service in Shaanxi Province has increased by 59.
094 billion yuan showing a trend of fluctuations increasing. The value of ecosystem services generated by forest land is
the largest, and the value of ecosystem services of supporting and regulating functions is much greater than the of
supply and cultural functions; 3) From 1980 to 2018, the overall eco-environment and economic development of Shaanxi
Province are in a low degree of coordination. Therefore, more attention should be paid to strengthen the protection of
eco-environment and improve the degree of eco-economic coordination.

Keywords Shaanxi Province; land use change; ecosystem service value; social economy
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Table 1 Ecosystem service function value social development stage coefficient in
Shaanxi Province from 1980 to 2018
fd)i 1980 45 1990 4 2000 4F 2010 4F 2018 4F

BV 2 R B B R A (L) 0.625 0. 664 0. 969 1.156 1.933

Shaanxi social development stage coefficient

ES KRB R (Law) 0.596 0. 636 0. 848 1. 052 1.457

State social development stage coefficient

*os R R BL R Bk 1. 048 1. 045 1.143 1. 099 1.327

Social development stage coefficient

BIERHE SRR B R (D) 0. 790 0.788 0. 861 0. 828 1.000

Modified social development stage coefficient
2.3.3 HAEXZRAMEMLTL FHGBIEE A S RGNS M AT

HT Costanza 251 A R R G 25 W J H IR 45 2 o

50 2 s R R 5 0 1 A 9 9 45 B 24 ESV = 24 2,4 XM, XE XD (D
Mo RENBRE(D) BB IEAETRE RSN H X ESV AR XK AE RGNS SHMH.1070;: A,
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Table 2 Land use change in Shaanxi Province from 1980 to 2018 km®
iﬁfﬂffi 1980 4F 1990 4F 2000 4F 2010 4F 2018 4F  1980—2018 4F
FrHh Cultivated field 71 592 71 611 71 867 70 136 66 997 —4 595
Mt Forest land 46 345 46 386 46 529 47 791 47 931 1586
il Grassland 76 966 77 035 77 554 77 694 79 074 2108
K1, Water arca 2 024 1927 1867 1907 1725 —299
# % FI i Construction land 2 662 2 747 3063 3476 5 602 2 940
KA HH Unused land 6137 6 020 4 846 4722 4 398 —1 739
Mt Total 205 726 205726 205726 205726 205 727 —
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33 129.49 km® , HR 0 Bk b FAK H , 55 1 1 4 00 Sk
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Table 3 Transfer matrix of land use in Shaanxi Province of 1980 to 2018 km?

2018 4=+ F F| H 48 #5 Land use index in 2018

1980 4F 4 4o F1 14647 i bl . AR mEme RRRE
. . FL B BT
Land use index in 1980 Cultivated Forest i Water Construction ~ Unused
Grassland Total
field land area land land

#hh Cultivated field 39 312.15 5 983.10 22 405. 85 510. 16 3025.91 331.41 71 568.58
M Forest land 5132.30 30 182.76 10 783. 85 77.68 214.09 122. 28 46 512.97
B HL Grassland 19 691.99 11 504. 65 43 801.13 334. 54 749. 69 848.61 76 930.62
K3 Water area 615. 46 77.74 412.10 591.59 97.52 83.65 1 878.05
A% i # Construction land 1 235. 84 81.12 212.81 23.18 621.22 3.77 2 177.94
R FIH# Unused land 672.52 203. 87 2 081.89 36.15 277.42 2 954,11 6 225. 95
E it Total 66 660.27 48 033. 24 79 697.62 1 573.29 4 985. 85 4 343,83 205 294. 10

3.2 MR AEANTESN

A D5 H 19802018 4FBRVY 48 £ 4
FI AR 8 A5 B (G- 4) 0 4% i 2848 A = o R 2 /)
S+ SV T b > R R i > oK 38 > B > o >

o b P I RE A R . PR AT R A
F1% B — = i 1) 2l 25 5 S B AE 0 P 1 R
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FH 2 25 5 — E 8 S AE . Bkl AR f B — - A

R4 1980—2018 FHFALHL—THMAATUEHNTE

Table 4 Dynamic degree of annual single land use change in Shaanxi Province from 1980 to 2018

0,
0

" Ak M " 7K 35, B b R

i B . L . .
Cultivated Forest Water Construction Unused

Period Grassland
field land area land land

1980—1990 4F 0.003 0. 009 . 009 —0.479 0.319 —0.191
1990—2000 4 0.036 0.031 . 067 —0.311 1. 150 —1.950
2000—2010 4F —0.241 0.271 . 018 0.214 1. 348 —0. 256
2010—2018 4F —0. 448 0.029 . 178 —0.954 6.116 —0. 686
1980—2018 4= —0.169 0.090 .072 —0. 389 2.906 —0.746
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Table 5 Land use type ecosystem service value changes in Shaanxi Province from 1980 to 2018

izt
i ] ﬁi& Hhs - 7K 3% o ] b i
Period Cultivated Forest Grassland Water Unused Total
field land area land
1980—1990 4 —1.18 —2.11 —1.45 —3.52 —0.14 —38.40
1990—2000 4 41.56 95. 30 68. 38 3.93 —0.75 208. 41
2000—2010 4F —28.79 —13. 40 —27.38 —1.25 —0.35 —71.17
2010—2018 4F 67.15 224.02 163. 98 6. 30 0.65 462.09
1980—2018 4¢ 78.74 303. 81 203.53 5. 46 —0. 60 590. 94
3.3.2 BERAXZRGMEMIEER 3.4 BUEMESH
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Table 6 Single ecosystem service value changes in Shaanxi Province from 1980 to 2018 127t
ke gk
First Second 1980 4F 1990 4F 2000 4F 2010 4F 2018 4F
classification classification
BE25 R 55 YA 91. 35 91.08 100. 01 95.18 112. 43
Supply service JE M LA T 146.76 146.41 160.67  156.97 189. 15
AT 277.87  277.20 304.43  296. 20 357.91
85 IR 5% S AR A 288.79 287.98 316.12 306. 90 369. 83
Adjustment service TR ) Ak B 235.55 233. 87 255. 89 246. 44 292. 69
JK SCIE AT 301. 60 299.52 327.93 319.07 382.20
T FIR % P45 1 5 351.15 350. 30 384.73 372.15 448, 28
Support service A W) Z Rk 328.19 327.16 358. 85 348. 40 419. 94
SCAR IR 55 f Al 3L 2 R 140. 20 139. 54 152.84  149.01 179. 97
Cultural service
R MEAESREBRSNENH R ERELE
Table 7 Sensitivity index of ecosystem service value in Shaanxi Province
4
1980 4F 1990 4 2000 4F 2010 4 2018 4
Land use type
#hH Cultivated field 0.197 2 0.197 5 0.197 6 0.191 2 0.183 5
M Forest land 0.454 5 0.455 3 0.455 5 0.463 8 0.467 3
HH Grassland 0.313 3 0.313 8 0.315 1 0.312 9 0.319 9
Kk Water area 0.032 0 0.030 5 0.029 5 0.029 8 0.027 1
F M B Unused land 0.003 0 0.002 9 0.002 3 0.002 3 0.002 1

3.5 AT FREMREMESHSEFERXE
19802018 4F, BG4 A B .GDP, A ¥ GDP,
At 2 [ G B AR BT I AR R AR S K Y
M AN AR RGNS SR 2 TR G
(3 8), FIH SPSS FAFXTIE 40 AEPEVEH A¥E
BRGEMSME S5+ S L0 & BB 1T Pearson
KRBT (R O, AW ER RS E
5N EHU T3 2 ] A2 AR UM DG SE R A E R B
A3k —0.593 Ff1—0. 416, 2018 4F M A4 & &
Bi 55 A E #1980 4F Al 20, BRI 40 4F B E A
1380 3T Ak R AN WA . AT 2R S R BE 1
SR A B S R, A 2 2 T G P K TR S5 IR
Gt aEBREMS . S RHKX O R,
BEPE 4 1980—1990 4F . 1990—2000 4, 2000—2010

4£.2010—2018 4EF1 1980—2018 4EAY EEH {H 43 )
% —0.001, 0.028, — 0.007, 0.143 #1 0.001,
19802018 4F Bk 74 44 A 4% A A 28 28 0% e I R 1K 2
DrE BREA B VS 4 AR S IR 5 &0 kR R B AT
G BE B 3 1 R 255 1980—1990 4F F1 2000—2010 4F
BEVE A8 R R A AR A T R I AL T 0 (B B I A AR B
MEORA L I E T BRI AR = T — %W
B 52 M0 5 1990-—2000 4F f1 2010-—2018 4F Bk P 44
) AR A S 2 0 3 L R AR BE B A 3R I AT A 3 oK
22 % J Y[R I S hn i e A B R, T
PV E AR LT E M, NEERE RS W
1B o5 A B AR R R 1 3T RRE s 2 T kR i
T v 2 BN A A S R I ROR A AR R R
EORE N IR E AN S S P S SN ST
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Table 8 Social and economic development of Shaanxi Province from 1980 to 2018

Staii;ij?frdex 1980 45 1990 4F 2000 4F 20104 2018 4F
BB/ A Total population 2 831.00 3 316. 00 3 644,00 3 735.00 3 864, 00
GDP/{¢.7t 94.91 404. 30 1804.00 10 123.48 24 438.32
AN¥1 GDP/(Jt/ N> GDP per capita 334. 00 1 241.00 4 968.00 27 133.00 63 477.00
Atk oy [ e R /LT 27. 80 103.72 745, 85 8 561.24 26 248.96
Total investment in fixed assets
I T4k % / % Urbanization rate 18. 44 45. 27 32.27 45.70 58.13
ANBAEBRGEM S ME/ GT/ IO 7 634. 96 6 492. 94 6 480. 44 6 132.00 7123.17

Ecosystem service value per capita

RI EFTRERSNESHSEFERHMBXIN

Table 9 Correlation analysis of social and economic development of ecosystem service value

St ANBES RS
G i 4 SAH A GDP HEr AR B W AR JIR 55 f (B
9T 2N
R Total 5DP GDP per Total Urbanization Ecosystem
Statistical index
population capita investment in rate service value
fixed assets per capita
M A\ K Total population 1. 000
GDP 0.709 1. 000
AN #) GDP GDP per capita 0.714 1. 000 1. 000
At ox [ E BB 0.665 0.996 0.995 1. 000
Total investment in fixed assets
3 11 £ # Urbanization rate 0. 809 0.778 0.780 0.764 1. 000
NS RGE RS E —0.593 0.061 0.052 0.129 —0.416 1. 000

Ecosystem service value per capita

TR

AT 5T R L 22 i B B 28 O A2 25 R G I 55
W fE 2 5 N T R AT B IE 0 AR S R SR 55 (H
AT IEAL T 19802018 4FRRPT A A R
G 55 0 (B 3 25 A2 A0 B0« IF X U R L &
MR PR IERRIAT N ABTIEEE R AT i i
T RBP4 A2 R G IR S5 O A8 S AR ARk e LR
¥k, MR A CHE IR AR S R GRS E
T B RTOEFEPEAN J7 i AT A7 A S L AR BT RT3
DL 9 A2 25 R G IR 55 0 {EL AR S RS 5 M

EASE N AR N S N 2 TN
TSI AG 25 2R . e, 7e i B AR B R IR 55 (H
B o 41T 2% 1 22 i TR 3R 6 A 1 FH i) AR S R IRk
S5 W AEAG SR 2 LS B8 BIF 58 T 5, LA 8 310 0 DX
S R G R 0 B A A

5 # it

1) BEVE 48 4 1R FH B 25 A8 A A7 7E = v 1
I ZE R DL B 1l A AR b 3 Fp2E RIS 32,6 A+
i1 1) FH S 750 5L 0 B S ) Ml e 40 A AR AIE . 1980—2018
A B PG 45 B i R A R R T AR D 2D bR i R b
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2020 4F 55 25 %

AL AL P M TR o, K SR B A . A I
Vi) 5 A% 01 55, R b e t 1 LR 32 256, 43 km”, E B
Ak R bR My R M R A R FH M. 45 b 2 Y R
AR AL Zh A5 B 22 5 B S, R b A 0 ) b 1) R AR
Pl B 25 B H K, 5 G R AR AR Bl S DN
e 4 4 g o e Xof A b ) DR AP T Rl P AR AR S R
7 FH 42 e b R 808, 4 o R R R R S
5K B 1 b ORI S B RT RSk K R .

2)1980—2018 4FBE VG 44 A= 2 R 48 IRk 55 1 i 6
& E 31, 1980,1990,2000. 2010 FI 2018 4F 4= 45 &
GRS B4y 2 161, 46,2 153. 06,2 361. 47,
2 290.30.2 752.39 I, TE4 Fl 4 Mo S AL
R 7= A 1 A2 25 2R B0 IR S5 M (B 0 R HL VRO B A
B A R M A AR S R G R S5 (B d5e /)y b
M R REAN 0 . Bepid L FETh g
TN IIREAES RGNS MR K, £ RTUESRS
I 55 A (8 DA 5 BIMIRAR TR A « PR 4F + HE R A ) 2
P K TR AT AR R P Ak B TR R
BHE = JRAE e 500 B . A T AW R A
WA S R GRS (8 B A BRI A5 R 2SR +
H G R L BB A R I A S SO LA R R 4

3) R 5T At B P B VG 4 A Ti) - i ) 28 2R () ek
FEEB/NT L BB TR A R G55 i &
BOE A WF 5T XA B, B oY g5 SRR T E .
1980—2018 4F HUEk M 5 £ (E 1 K 2 /NHE )P Rk
A b = il > b > 3 > A R b BF 5 0 1) AR
i X BV 4 A S R G IR 55 M 1 B4 Bk R AR
Ko 340 40k BPEE N AEBREMSMES A
FURT T AR Z [ AR A A C E R BRI A AR B 3
5T R R A TIREDIEGRE S
T R R E AL SSRGS . S
B AL S R R TS S T L B R AR A A PR DM L S
WA - 2 TS NERE L .
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