el B RSINESZ IR m:

XRiPIZiis http. //www.aed.org.cn

N

i L P B X B3 AR 785 P S 22 R A 85 AR 5541 v 2
e, W, Wi, ke, FufE

FIHASC:
TR, 2, A, A5 AR Fr e DX EL A 2 T i v 28 S A= A IR S5 AN (M i [ Al B8 I 5 A8 2741, 2021, 38(5): 900-908.

TEZR L View online: https://doi.org/10.13254/j.jare.2020.0575

TR BERRNAR  HAd S

Articles you may be interested in

AL [T DX bR FH AR A A 2R R IR S5 5 )

BKOKEE, EAR BT, TRBE, X, ks

AV S 2AAR. 2020, 37(4): 583-593  hitps://doi.org/10.13254/j.jare.2019.0595
FET A MR A D7 AR TS s DXl [ o 0 - S LR i 25 A8 4k

UL, Mk, s, XL, BRE, R EE, PN
Al BER 5324 2021, 38(3): 484-493 hitps://doi.org/10.13254/j.jare.2020.0310

PRI I T - I G 78 08 A AR B U0 —— DA S B A SF 1T R 7]
BT R 3D « YBATE, XU, AHNG ARG o KL, BRATFI, 1B

AV BER S FEE AR 2019, 36(2): 149-159  hitps://doi.org/10.13254/j.jare.2018.0113
B HEASMEE X AE S R RS M EH =PAG

HRGUR « IRV, TRk, fRia e, RS/ « FBF0E 5, 7780, 24

LMV BRI A4 2020, 37(4): 594-600  https://doi.org/10.13254/j.jare.2019.0197
TG G T IX A B A 25 R GE 55 T e M (E I B A 5

XNPE, B, 2T

N B IR SR 2017, 34(4): 390-396  https://doi.org/10.13254/).jare.2017.0005



http://www.aed.org.cn/nyzyyhjxb/ch/index.aspx
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0575
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2019.0595
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0310
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2018.0113
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2019.0197
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0005

2l %R 5 IR = 3R 2021, 38(5): 900-908 Journal of Agricultural Resources and Environment

TR , SR, Mg, S5 AR LR DX Bl 28 s A K A A R A5 A0 MR (). 0l BE TR FR B4R, 2021, 38(5): 900-908.
XING X L, GUO L, YANG M H, et al. Evolution of ecological land use in low—mountain and hilly areas and response to ecological service

value[]]. Journal of Agricultural Resources and Environment, 2021, 38(5): 900-908.

JF ﬁﬂlﬂ% 0SID

1 L o B X B33 A 75 A 3 T 35 e AR 7S AR S5 1B i B

RBEE, R, Bk, KeL, T4k
(PEERHEE M RIE SHASEBE, 9% 710054)

1 EONTRRARIL e AR S AL 5 A A IR 25 (5% 88, LLIDK B SR % 42, ok A - o R AR AL B 28 FERE R AN A 8 &
GR35 B (BTG s, 23 ik B0 A 25 P A8 AR R B A 25 IR 55 M (BLA3 25, ) Logistic AR R, PR35 A 25 1 322 A6 (9 3K 5l
H#E . Z5R R 19972017 4, WU/K B A 25 b T FRAR (LA (., AT i 3, 3020 3.60% 10° him?, 2007—2017 44 785 F
1 AL B S R0 KT 1997—2007 4 ] 1 56 B 5, Rl () B B 1l AR LA o, FLIG R 40 R T A 4y, B sl b A= 25
b, TARHE KSR TG IR AR S T . 1997—2017, BFFE IX AR 28 R GE IR 55 1 e i 22 S /D S 3 ke 34, kg
1.42x10° JC , Bkt F0R5 1l 04 25 25 R e IR 55 00 (52 bl D R 3 Rt R K Sl vy A 285 R G IR 55 0 {1 S 388 o a3, I bbb Xl A= 28 R e
S AR TTRk I . WIA A Fr 25 SRR B Bt (G B2 N %% B2 AN 3 S B b 9 B R 5 e AF 25 P b AR 1) R 2R B I . oF
FELEALA] K B AR S AMEE R IR T R AR LR AR T i, A ATy 1 X A AR A AR AT s Jre SR E AR
KBIA E A RN RS A AR RSN WK R

FESES:X826;F301.2 XEAARER:A  XEHRS:2095-6819(2021)05-0900-09  doi: 10.13254/j.jare.2020.0575

Evolution of ecological land use in low—mountain and hilly areas and response to ecological service value

XING Xiaolu, GUO Lan", YANG Meihuan, ZHANG Quanwen, WANG Yizhan

(College of Geomatics, Xi” an University of Science and Technology, Xi’an 710054, China)

Abstract: We studied changes in ecological land use and the transfer of ecological service value in the low mountain and hilly regions of
Sishui County. We used the dynamic model of land use change and the evaluation of ecosystem service value to evaluate the characteristics
of ecological land usage changes and their impact on the profit and loss values for ecological services in Sishui County. Logistic regression
modelling allowed us to determine the driving factors for these changes and discuss their impact. The results showed that from 1997 to
2017, the area allocated for ecological use in Sishui County changed significantly, decreasing over time with a total decrease of 3.60x10°
hm’ over this twenty years. The overall transfer rate for ecological land between 2007 and 2017 was much higher than the transfer rate for
1997 to 2007. In addition, grassland was shown to be the largest contributor to these transfers, the outward transfer was always larger than
the inward transfer. The proportion of ecological land in this area was reduced while forest, water areas and cultivated land were increased.
In this twenty years, the total value of ecosystem services in the research area decreased over time, but was preceded by a short period of
increasing value resulting in an overall increase of 1.42x10° yuan over this time period. The ecosystem service value of cultivated land and
grasslands both decreased over time while that of forest and water areas increased over the same time period; forests made the most
significant contribution. Regression analysis showed that the distance to the river, population density, and distance to the town center and
cultivated land were the major driving factors affecting the evolution of ecological land. These results could provide insight into determining
ecological compensation and resource development in Sishui County, and provide important context for ecological planning and sustainable
development in mountainous areas.

Keywords: ecological land use; ecosystem services; spatial-temporal evolution; driving factors; Sishui County
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Figure 1 Location of Sishui County
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F5 Bk b 55 A T, bR 5 FRMO N, S5 B
5 220 S RIS i I K M X AR 2 2R G R G5 A (24
R, MR K B 1997—2017 48 - o £ 7 5
(5.69x10°kg-hm™) B E A% (2.29 JC-kg ™) , 1T
FAF WK B DB RGNR S VI Y 58 1.86%
10° JG-hm?, Z5A K B Y 5t F 7, 2515 21030
KX SSRGS M ERE(E 1),

WK EABRGERS M EITEALS

V“?S:ZAk x C (2)
k=1

K Vs BRAEBRE MBS ME, JC; A TR
MR, hm? 5 € 3R B — - M FH 2870 () A 2
RGNS ME R AL, JC - hm™,
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Logistic [8] 54387 5 4 T 43 b7 b A1) FH A 46 5
OK 2 K2R 2 [a] 9 56 2807 3k B s i) 2 4R
FAE Ry B ] R 7 AR, DRAR I K B
2017 4 AR 25 F o i 45 49 — {4k (0, 1) ZbFRA5- 21, 1
FORAES ML, 0 FRIEAE S H M. FIA Logistic 1114
PR A 25 FH 1 23 (] 43 A 5 B2 PR 28 22 [] A 56
P, RGBS

Log( ] f b )=B0+ﬁ1x1+B2xZ+"'+ann (3)
K P RN B AR S A HE R 5 B R
38 B, B s R 2R I 1 R B x0,00, 00,
FERF M A 25 FH i 2 (8] 4 A (1 R R

2 HRESW

2.1 19972017 FESAMEHINT BE [ TEN
2.1.1 R S5 2R ik

M5 XA 25 FH b ) 28 A8 A0 AR AE BT LM 25 ) 4 Jeg
FVATB S 98 P A 5 TR AR . DA zs ) A J= (181 2) >k
F LMK B IR ok S B0 R AL - AP RRAE AR Y
23 )30 32 208 T SR AR E AR A T &S 55 A
R (327 [ TE S R E A R RAAAR T TR, A
b AT AR A e /0 32 P O DX A S O b T R T
TIAT I e S A A5 T e 2 el 4 2 7 % K 3R 2 ot
MR K WSRO (R 2) 3k F , R REBFFEIH, i
KB oA AR AL R BT AS TR . 1997—2007 4,
R A0 1 AL B T 5.91%10%,5.56% 107 hm?,
AR K I TR R 35N T 1%, 32 IR B AR F
LB AR 28 T AR A R2 0, M | st AR b T AR AR 1k o
o 2007—2017 4, B 5% IX PN 45 28 A2 265 FH b AR £k B
i, B UM AR TR A R S, LR R B TR AR
W22, 10 4[] 3L /0 6.48%10° hm?, 2Rk ik 5] -
11.69%, 2 25 8 h = 1.17% 5 Fo U JE Ak, 10 AR L3 in
4.07x10° hm?, 28 AL Ny 13.52%, S 25 K 1.35% 5 7K
WRRVE AN, B3R 7.93% , S A 0.79%
2.1.2 S LS A T AR R

T XA S FHHB AL R A% D0 an 36 3 s, LA 2007 4
oy e AR 2SR A B RN ABH B . 1997 —
2017 48, A 25 F 28 R rp OO 4 B3 R e g, ik 3
74.50% , FL YR AL, 08 B 20 61.18% , #f Hb ) 32 42
FERE UL AR, 5575 L9 Ry 26.65% , 156 B IR HF A AR
TR K B AR 25 FH b R A A — o B AR A
b e B ) L 1] SR B R MR | 20 4 B] 2L 5 FS
5.78%10° hm®, o 457 T B 5% DX 1 350 14 100 5 A FH 25 7K

F1MAERR LA ALBESRGERESMERK (T -hm™-a™)

Table 1 Ecological service value coefficients of each land use type in Sishui County (yuan+hm™-a™)

B RGN S5 UIBE Ecosystem service functions  #fHh Arable land kM Woodland ~— #ilh Grassland  7K3{ Waters  #£i% Fil b Construction land
SR 1426.87 8561.26 2972.66 2893.39 0
AT 1922.31 8 065.81 3091.56 15 477.65 0
SIS ER 1525.96 8 105.45 3012.30 31926.37 0
RO 2 754.66 3 408.65 2615.94 28 993.34 0

L HIE S A 2913.21 7966.73 4439.17 2378.13 0
AW Z R 2021.41 8 937.80 3705.92 7055.12 0
T 1981.77 653.98 852.16 817.48 0
JERERE 772.89 5905.68 713.43 594.53 0
IRk 336.90 4122.10 1724.15 9056.71 0
G 15 655.98 55727.46 23 127.29 99 192.72 0
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Figure 2 Spatial changes of the ecological land in Sishui County from 1997 to 2017

&2 19972017 Fil7k B Lt F HENIEE
Table 2 Land use change pattern of Sishui County from 1997 to 2017

it H Ttem 45y Year #HHb Arable land FHh Woodland EHb Grassland JKIE Waters #2235 F 1 Construction land
T /hm? 1997 56 031.12 30 023.34 8 152.39 5563.25 12 045.59
2007 55 440.54 30 113.58 7596.11 5601.35 13 065.92
2017 48 958.98 34 185.59 6978.12 6045.78 15 649.63
AR A /hm? 1997—2007 -590.58 90.24 -556.28 38.10 1020.33
2007—2017 -6 481.56 4072.01 -617.99 444.43 2583.71
AL % 1997—2007 -1.05 0.30 -6.82 0.68 8.47
2007—2017 -11.69 13.52 -8.14 7.93 19.77
H—ZhES % 1997—2007 -0.11 0.03 -0.68 0.07 0.85
2007—2017 -1.17 1.35 -0.81 0.79 1.98

R3 19972017 WA R £ At ER K LG
Table 3 Transfer areas and proportions of ecological lands of Sishui Country during 1997—2017

+ b A A i H Bt i i K I
Land use type Item Arable land Woodland Grassland Waters Construction land
it BRI B hm? 34279.66 14 932.42 2969.67 672.38 3176.99
Lo f511/9% 61.18 26.65 5.30 1.20 5.67
PN A i A/hm? 10 478.33 15132.03 1735.38 885.70 1792.43
L 4611/9% 34.90 50.40 5.78 2.95 5.97
Hidh R F/hm? 3481.17 2294.15 1971.31 102.72 303.28
HeB1l/% 42.70 28.14 24.18 1.26 3.72
7Kk R T B Uhm? 277.62 899.63 90.13 4144.86 151.33
A5/ % 4.99 16.17 1.62 74.50 2.72
A b R /hm? 440.88 927.53 212.01 239.71 10 225.69
e B1/% 3.66 7.70 1.76 1.99 84.89

http://www.aed.org.cn — 903 —
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3.18x10° hm® iy Hf b A% {6 A S 1 P ML, 328 % AR AE A
TR 2 R I R A ik g R
2.2 19972017 EAETAMMNEER

M4 FTHT, 1997—2017 4EU 7K B 45254 25 it
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FaF, K ) ESV LN 4.78%107 G, B MR /N A8 4k
F N 8.66% ., 1997—2007 4F #F Hy Al 57 b (1) ESV £
PRAS [ R BE A U820, 43 B2 9.25% 100 11.29%107 IG5
K8 10 4 a] 2 38 fin 3.75%x 106 JC , 28 Ak i BE /)
2007—2017 4, A= R G M 55 (a3 1.55%10° JG,
Z I B 5 K Y ESV AR fb /0N, #F M Y ESV
T 1.01X10°0G, T R IR B2 K (HARHR (%) ESV 3 i1

1Rk 2.27x10° JG, 259 B B PR TR 9 R i 1
KB R0 K Br Aok AR S T RE B 4
Ui 2t | AR AR IR RN AR 2 MRS TR OO S, AR AR A
i BT A A IR S (B 0

INFE 5 AT LLE Y, 1997—2017 4E , 2 Y46 77 1y
ESV /> 1.25% 107 J0Ab, FoAth 25 W1 A 28 RS0l 55 D fig
(1) ESV 414 A [a) B2 B 038 hm o /K SSlRpR s i) 38 fin -
FOK PSR AT FN AR T AR T =, 20 4F 1]
FLHETIN 8.20x 107 T, [ B 7K 5 1o 5% T3 ik EL 191 de e, A
{HTTHR AN 16.48% , J3 AMAEWIIK BN, FRAKEE 55 30
1t 35% , 5K ) ZR AR 35 T FR R K U R SR SR AL T
fitth, [ EsP Y 7K S AT 2 T L, H B3R A AR R
IKIE K PE RSB M R 5 7 /K IR
B JEBRHRN A4 2 A (8 T v 5 Bl T AR
RGN, 5 R T ARG | IF A P42 T4 2 5%
fF o WA DRe U (8 A I /0 32 2 il TR b T R Y
TR SRR T P AR A TR R W 2 1Y)
FERER(F3), BeHh, W5 XA FAR L b #bty , &
WA RE A B, AR AR [ 423 (R R, I R AR

419972017 FMAKBEEXKESRERSMNE(Ve) REEA
Table 4 Changes of ecosystem service value(Vis) of Sishui County during 1997—2017

+ b ) 2 Vis/10° JG VisBAL#R Vs change rate/%

Land use type 1997 2007 2017 1997—2007 2007—2017 1997—2017
b 877.23 867.98 766.49 -1.05 -11.69 -12.62
it 1673.15 1678.15 1905.08 0.30 13.52 13.86
Hiith 188.55 175.69 161.39 -6.82 -8.14 -14.40
K3k 551.86 555.61 599.65 0.68 7.93 8.66

B 0 0 0 0 0 0
eyl 3290.79 3277.43 3432.61 -0.41 4.73 4.31
=5 MAKBEESHAMBTAESRRENE(V) RETK
Table 5 Single ecosystem service value(Vis) of the ecological land in Sishui County and its changes
BRI S e Vee/10° I 1997—2017 Vis 24k 20174k b
Ecosystem service Changes of Vis during 1997—2017 Proportion in
functions 1997 2007 2017 AFfEH Variations/10° JG E4L 3 Change rate/% 2017/%
B 142.72 140.62 130.27 -12.45 -8.72 3.80
JER R 229.42 229.44 248.30 18.88 8.23 7.23
KIS 531.04 530.39 565.83 34.79 6.55 16.48
AR 377.32 375.71 400.77 23.45 6.21 11.68
AT 461.19 459.64 484.99 23.80 5.16 14.13
a2 439.49 437.64 444.92 5.43 1.24 12.96
L HIE RS g 451.85 448.46 460.33 8.48 1.88 13.41
W Z R 451.07 448.89 473.02 21.95 4.87 13.78
AR Sk 207.08 206.64 224.19 17.11 8.26 6.53
S 3291.18 3277.43 3432.62 141.44 4.30 100
— 904 — http://www.aed.org.cn
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Figure 3 Spatial distribution of driving factors for land use changes in Sishui County
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F6 EXAMITAY Logistic B IR R X S

Table 6 Correlation coefficient of logistic regression for change of ecological land

HAE IKEh 24 PrifEiR 2 Wals Zi it it A B E KT KA R

Independent variable ~ Drive parameters (8)  Standard error ~ Wals statistics  Degree of freedom(df) ~ Significance level (P) Occurrence rate

i -0.002 0.029 0.020 1 0.007 0.998

Wi E -0.107 0.021 18.431 1 <0.001 0.899

Y -0.058 0.019 7.569 1 0.005 0.944

) 3 LA BT 2 0.032 0.023 1.385 1 0.011 1.032

B F B 1 BE B 0.168 0.022 41.269 1 <0.001 1.183

F il 2 LR EE B 0.115 0.026 13.298 1 <0.001 1.122

NEE:S -0.132 0.028 20.031 1 <0.001 1.138

A¥GDP -0.112 0.021 19.685 1 <0.001 1.119

g -0.328 0.067 18.659 1 <0.001 0.720

JE (S0, B S & PO B /D S R TR AR R
SE LA A FHAR 37 DX DX 388 £ 245 P 2% A 2
75 2 PR B 2 7 g U T M . 3 G 9 K DR
—REFRRE b RSO R TR W G A KO A TR
B g I R o RO SR I R AT B RS A A —
REER AE— SR AR AESHMNIE N, H
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