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Abstract; Ecologically-sustainable land use is essential for human beings to survive. The changes to land use in
mountainous areas, the resources used, and the environmental effects caused by people are reflections of changes in people-

land relations in agriculture. It is important to understand and discuss the spatio-temporal distribution and mechanisms of
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ecologically-sustainble land use for maintaining regional ecological balances, and for guiding sustainable economic and
social development. Based on the land use spatial analysis model and meta-analysis method, the spatial pattern of changes to
ecologically-sustainble land use, and the profit and loss of ecosystem services in Jinggangshan were analyzed. Logistic
regression and geo-detectors were used to diagnose the spatial orientation characteristics and measure change over time of
ecologically-sustainble land use. The results showed: (1). From 1990 to 2015, ecologically-sustainble land use in
Jinggangshan has changed significantly, showing a continuous downward trend, which is especially obvious near urban area
where the land is used for construction. (2). Dominant factors influencing ecologically-sustainble land use over time are
population numbers and industrial development. In the spatial change pattern, the distance from the river and the distance to
the regional center have a great influence on changes ecologically-sustainble land use in Jinggangshan. (3). From 1990 to
2015, the value of ecosystem services decreased, but the rate of decrease slowed down gradually, and the annual average
decrease from the years 1990—2000 years was greater than the average annual decrease during the years 2000—2015.
Woodlands provided the greatest contribution to ecosystem services. Countryside revitalization efforts in the mountainous area
should be guided by the value of ecosystem services, and aim to achieve optimal coordination between farmers’ livelihoods
and ecological security. Meanwhile, making use of geographical resources in the mountains and strengthening the integration

of the three industries will promote “the countryside revitalization” in the mountains.

Key Words: ecological land use; spatio-temporal evolution; pole-field-region spatial drive; detection; ecosystem services;

Jinggangshan.
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Fig.1 Location of jinggangshan city
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Table 1 spatial and temporal driving factors for ecological land use
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Table 2 Land transfer matrix in Jinggangshan from 1990 to 2015
A [A] A A bS: Fih IR, it WS A

Time Land-use type Forest Grassland Water area Cultivated land ~ Construction land
it 97166.6 1908 50.93 3952 120.17
A5 Ll 1296.48 3972 0 198.12 21.36
1990—2000 &} 48.93 0.96 176.38 32.78 0.07
RN 98512.01 5880.96 227.31 4182.9 141.6
JeA= A HIHL B ith 3759.14 171.7 67.62 12801 381.41
W % i A 101.91 9.93 0.06 381.25 734.82
EREN 3861.05 181.63 67.68 13182.25 1116.23
P HhL 101546 519.91 21.79 124.15 166.67
A5 L 50.97 5744.13 0 55.91 211.22
2000—2015 piu4 0.14 0 294.85 0 0
RN 101597.11 6264.04 316.64 180.06 377.89
AeA A HH B 45.05 9.34 1.08 17166.7 143.14
W % i AL 2.09 0 0 3.79 1251.95
JEREN 47.14 9.34 1.08 17170.49 1395.09

1990—2015 4F[1] , H: <] 1L A= 25 FH Hl 1 FR R 220 7>
AR I 38 X1 R I BE R K (B 2) . 1990—2000
A ARSI A AR A S M T FLA 4.33% 107 hm?,
TR AR b A b rfobH ) AR I R R
2 3.95% , %% A Ay g 152 FH b RN Hb 9 1T R 43500 A 1.2
10°hm? F1 3.95x 10° hm? ; JE A= 285 FH M % by A 25 FH s 1 1l
TR 4.11x10°hm? , Forf 93,949 554k Sy bk, | % 4k k7K vy o b
BTE AU, A7 0.06 hm? A E A2 s AR I S
25 P ML ) 55 A 7E 1990—2000 48 i) B2 A4S 14557 | 18 Y] = 19904 HE M = Hit
B DXD LR T P b 2 Jre i 3, e ST el 18 FH oK 12
o7 AR 2 A TR IR B MRS B Xt X Ly X A 25
FHH AR AR HA— R I BAER .

2000—2015 4F, A= 2% FH Hb 55 4k Ry =JE A2 25 H ) g
U 5.58%10°hm* , Hirp 67.72% 554k A 158 F b, bRt =5 255 Ak S B b Fn 2 150 FH o0 s = B2 i Ak o el st
H; AR A 25 LA A A S T A T AR A 0.58 % 107 hm? | AH X T4 25 FH s 6 Ak b AR AR 25 B I 5 7% L ) R A
10.32% , it FH B 25 8 [ DR SRAELFb A 2 | PR Lt DXl DX TR0 A 186 0, 38 208 A e b e 2 Sy 7 15 )
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Fig.2 Expansion of non—ecological land in Jinggangshan City

from 1990 to 2015
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Table 3 Dynamic Changes of Ecological Land in Jinggangshan City (1990—2015 )

T FEER ) Transfer part HrieER 4> Additional part
i E%:\’ﬁﬂfni i ik ﬂf B wpwr wn e *’f B s
Area/hm? Proportion/ % ( hmz/a) Rate/% Area/hm? Proportion/ % ( hmz/a) Rate/%
1990—2000 FRb 6031.25 79.03 603.13 6.21 5206.46 70.21 520.65 5.36
i-8: ) 1517.5 19.88 151.75 38.21 2090.56 28.19 209.06 52.64
JK 3K 82.74 1.08 8.27 46.91 118.61 1.6 11.86 67.25
B 7631.49 100 763.15 7.09 7415.63 100 741.56 6.89
2000—2015 A 832.52 72.35 55.5 0.82 98.25 15.11 6.55 0.1
T b 318.1 27.64 21.21 5.54 529.25 81.38 35.28 9.21
JK sk 0.14 0.01 0.01 0.05 22.87 3.52 1.52 7.76
Js3rN 1150.76 100 76.72 1.07 650.37 100 43.36 0.6

32 ESHIMOERER B
JSLHT SPSS 20.0 X35 4 H i) [ A8 i A R AR S R AT A [0S 0, 6 P 1) Jim 78 20k 2 R Il e 2 A B L
A RFER 12 4 AR, ISR LT,

* 4 Meta BAHHEEWELHD

Table 4 Meta regression analysis variable assignment coding

AR A FR Variable name

A B IAR Variable description R AE assignment

fs

2218 ; Independent variable ;

(1) BHEVEAS 7% Value assessment methods

METHOD1
METHOD2
METHOD3

F 745 dependent variable
Vv

A S A A Value of ecological land per hectare

(2) BRGNS 2] Types of ecosystem services

TYPE1
TYPE2
TYPE3
TYPE4
TYPES
TYPE6
TYPE7
TYPES
TYPE9

(3) M FUAE i Area variable

AREA

Bk direct method 1/0
[8]422 3% indirect method 1/0
L4 Synthesis 1/0
S AT Gas regulation 1/0
S AEMFT Climate adjustment 1/0
JK IR FE water conservation 1/0
+ 18I B 54497 Soil Formation and Protection 1/0
AL Waste disposal 170
W REVEARAP Biodiversity conservation 1/0
BT Food production 170
JE 1Bl Raw material 1/0
PR IRICAE Entertainment culture 1/0

B Ecological land area -

(4) K& 52 Regional economic variables

ECO

(5) AFI7E 4 Population variables

PEO

N3] GDPPer capita GDP _

N A% Population density _

AT MU 25 55 e RAE R 1, A5 0
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RS5 Meta MERBEEFERER

Table 5 Results of meta—regression value transfer function

Af it variable FBU coefficient t Sig.
AFJ GDP average GDP -3.71 1.031 0

N H4% ¥ population density 2.68 3.024 0.001
HEZS LT Ecological land area 6.372 0.035 0
B direct method 16 835.17 0.039 0
[&]32%% indirect method 13216.92 0.02 0
274 comprehensive method 11 324.60 2.678 0
SAATAAY gas regulation 2.453 3.078 0.005
JK IR SR water conservation 1.563 2.029 0

+ 598 B 5 -4 Soil formation and conservation 4.381 1.258 0

HE Y ZREPEAE Y biodiversity protectio 2.733 -4.179 0.002
BT Food production -1.492 0.252 0
JEHTEL raw material 1.842 0.34 0

SRR DX A 25 M A% 1A A 280 | FRAT TR IBOREAR S YL g sl X0 A TG 6, 28 U T

1
AVDEVIATION = —

nop,=1

VO - Vm

100% (6)

m

11 AVDEVIATION fRF PR 1RZE sn IRRHEARANEL, VRERHEAL R,V ARFEARIE, S50UF
BEARIR2EN 25.6% , K THERIRZEE K/, AR T M G —F ik, W A n] i35 I 7E 20%—40% 2 1)+,
AR SCRG AR ] DL 5 X LT A S IR S5 I EFE RS 0 9% , AR IS (B 55 B8 [m1 0= 7 B2, 5303 XD L it 4 A 25 i
R SR A H . 1990—2015 AF[], F: (K] 111 Az 25 28 55 iR 55 400 (L S22 3 A W il 2 174 e 4 L ok /0 1y ikt
AW N, 2000—2015 4EAE S R GE RS M (E AT Y08 0 B 78 K F 1990—2000 4R /b & (% 6) . Hi R
PRHLAE S R GAE A B R GRS otk K, I8 97% L) b, 1990 4F | FHIXT LU Az 25 7 Ak 25 R 45 i
M 30.49 127C; #] 2000 4[5 A 30.32 427C, Ul /D 1655 J5 70, 3B 2 K iz BEs a) Py Ak i AR 0 | SRR X
PR TR R B A i T 2 Y U I X L A 25 i A 2 IR S5 0 (i A8 /0 5 2015 4R [% Sy 30.16 420, Hisib
3267 J1 G, 52 BT AR HE A B e AR e D i

x6 HRUTESAMESRESNERBER

Table 6 Results of ecosystem service value transfer in Jinggangshan City

25T b R UME 1990 4 2000 4 2015 4
Ecological land (JGhm™a™) AESV/EHATE  TiEE/%  AESV/EHAIC  TikE/%  AESV/ERT SOEE/%
Mt forest 28875.9 -2414.66 76.07 -2120.27 80.64 -4534.93 78.14
il grassland 9568.1 541.41 17.06 370.89 14.11 912.3 15.72
KIS water area 60751.7 218.04 6.87 138.03 5.25 356.07 6.14
S total — -1655.21 100 -1611.35 100 -3266.57 100

AT A 25 FF b A 25 R 45 S RE M A5 11 SR 6, 1990—2015 4F 43 151 A= 25 FH M A= 25 IR 45 1 o7 ik Lo 191 %
KA R HHE B S 44, H O SRIE T EY 2R R RUK IR SR | B YA TR 55 Dy RE 5 A 25 b A
BMRSS B E R LB sha /s, 5 RS BB L BIAE 63.36% F11 63.37% 2 [0) (2 7) o F-IILiT ZRAK ALK
MRHBAIT &7 e 5, i - B MO A 2 R GRS DO RE A ERY , DR I T WS (B T BE L R B K, [ s AR A
A RIRAGIRFEKIEINAE ; 5 40, HE XL b A VT 48k, i T 3 B 2 XU, T F 7 il , M S 28 I 24 ik
R B RO EE 251 o A W 2 A B T A, B XL LT e R AR W 2 RE R R A B R AL
VYA P — A A A B DR A X — X L F AR ORI X
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R7T HARUTESAMBETESRENE(ESV) REZH(BAT, %)
Table 7 Single Ecological Service Value (ESV) of ecological land in Jinggangshan City and its changes ( million, %)

1990 4F 2000 4F 2015 4F

RS Yike = p
Ecological service function i | 1990—2000 2000—2015

ESV L A5l ESV el AESV ESV L 3] AESY
SARPHAY gas regulation 483.22 15.85 479.95 15.83 -3.27 476.96 15.81 -2.99
S fgJETT Climate regulation 374.98 12.3 372.7 12.29 -2.29 370.55 12.29 -2.15
JKIRIHFE water conservation 449.28 14.74 447.31 14.75 -1.97 445.23 14.76 -2.08
i%ﬁ’ﬁi%ﬁﬁ‘yh ) 546.14 17.91 543.29 17.92 -2.85 540.51 17.92 -2.79
Soil formation and conservation
JEYIAL B waste treatment 194.43 6.38 194.82 6.43 0.39 194.77 6.46 -0.05
i*@gm"?‘*’“ i 453.45 14.87 450.78 14.87 -2.67 448.25 14.86 -2.53
Biodiversity protection
Y Food production 15.85 0.52 15.97 0.53 0.12 16.03 0.53 0.06
JER B} raw material 355.02 11.64 352.18 11.61 -2.84 349.68 11.59 -2.5
1R S04k entertainment culture 176.37 5.79 175.19 5.78 -1.18 174.1 5.77 -1.09
23t a total 3048.74 100 3032.19 100 -16.55 3016.08 100 -16.11

3.3 Ao A A AL P 2

TES 2 UARAEF TR IR L 9 DR, BESR AR 25 T 3t S H S TR 3 A (R SRS R L
TAH A A EE R AL A B A AN A B 255 A P, 708 3 A 2 S ) PR R, 5 i A Al 5 e 2
R A SRR S RIS TR | S0 1K B 2 SN AT A8 75 2l DX, o 1T 52 00 A4 25 P 3t A4 0 L, 5 19y Tk P 2 5
WAV A= 285 FH 3 8 T 6 MR ST 3 36 A e 2 R 3 1T A 285 M B 6 SRy 2 A [ B 3R 30 7K 05 93 A1t 2 5 Wi
PR, A 25 LAY A AR AR RS T B SR IR AL B O R, IR AR 25 e st B DX S 2 B M) 2
X SR R 2 TR B A g i A 25 P M 23 1425 (8] 37 7 5 MR 2 T 22 5t 80 DA, 32 P 8 BL SR f i
Z AR RS A D 0 A 25 3 A SRy 04 25 (W) 9K, 2 R T LT f) 1 2% M PP 58 AR M R bt 2 4 A b
ELE S DX st 2 b A0 2R v ) 4 1) R b T v R A Sy 52 ) A 25 T b 45 18] 23 A1 1 DX R 2R g 7 s ] K
BRI X —37— R A ZRBR B R | X A 25 FH st = e e LB R AT 2 TR

e/

Bfd/m YOE/(°)
pm 1500 ¢ ‘ o 375
B 200 o

B3 FRLTZEENERKESH

Fig.3 Horizontal distribution of spatially—driven elements in Jinggangshan City

LTS BB A0 SA N A A AT SR 09 X —37— R 22 PR R Sl DX AP A AL R AR B TS X 2015 4R
A S AT R B A 4548 — (AL (0, 1) Ab 3R, 1 ARRAEZS F sl % , 0 AUSRAE AL S FI o plibA% . MR A 28 e it
K, BEHUMIBCR AR S PEAT Logistic 101U 8T | 25 R 3 ]URE 00X (0] USRS B2 RS20, 23 531 o 22 R 5 i P9 5 2
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7 1300m, 1100m, 1000m, 900m, 800m,700m, 600m, 400m, 300m, 200m, 100m 25 11 Ff K 45 34391
X IR B F Logistic [BIE, XHRS B #E4T ROC 24T , Fe 28388 5 1 oA RUBE R 200m, ROC Bk 0.702 , B0 45
AEXFEEALE

A= 25 F b 2 18153 A H BRES 5 2 e HF 22 [B] 1Y) Logistic [ATEASRIANT .

2
lg(] - Pj =—0.003x, - 0.109x, - 0.062 x, + 0.039 x, + 0.121 x, + 0.178 x, (7)

RS HEERAMTETNE logistic @ IIEEIHE X R

Table 8 Correlation coefficient of logistic regression for spatial change of ecological land

IShZRF B FRiEIRZE S.E. Wals Qi WEMAKFEp  EAELFEOR

A B df

S

Ind dent variabl Driving Standard The Wals . Significance Occurrence
n naden Tle yariranc
ependent vanabie factor3 error S.E. statistics vanance level p rate OR
2 Elevation -0.003 0.031 0.01 1 0.009 0.997
Wi Slope -0.109 0.024 20.088 1 <0.001 0.897
Y¥15] Slope direction -0.062 0.021 8.914 1 0.003 0.94
1| 5 15 /N &I B
?Jﬂiﬁ R Lo 0.039 0.029 1.775 1 0..018 1.04
Distance to the main highway
FIRBLIE B Distance to town 0.121 0.03 15.878 1 <0.001 1.129
3] T "l:l 25 N =T
BIERFMER 0.178 0.027 43.966 1 <0.001 1.195
Distance to the main river
# i constant -0.354 0.078 20.671 1 <0.001 0.702

HERRIETIE A R R Kz 0504 SR 2 R UMEE A ZE R . i 3R 8 AR R IE 25 M) 40 A ) 3K 3 3=
BOTLUE A S RIE A2 (0.178) ks HO i (0.121)  HITE 3 (—0.109) %5 K 2R B 525k ik
TSR SE T 43 A FIIREE ()5 e X A 25 b A% SR 40 A B JE a1 9K SR T % X A S M 25 52
e Ry 4, HJE S A IS AR AR AL T A AR 25 ) H 2 o A 25 SR VK 1 A B | — T 1T 2 XD L i DX R bR T R
7 REB A L M DX T A = R R LU B Ty, I B AT, A A (e A 2% | N A WAV 1 A
K BT R R TR oA e ) i L L DX R A, S XD L b DX R e TR, AR 3 s A K 3 Ak
ST W AR R AR K B A SE I AT AT S 38 EORE 5, AT A 0 I R R R R B R T
R S5 220 3, 78 AR S 00— 2 Y Py 15 b 3z B A L B o & B I oM ) i 2 R A R 4
MERME M K AE— R LA B TA SR IE B, 785 1 TG 7K R S A4 ) i BBl A 2 e 1) A=
Ko, AR b A 25 ) A R A AT T
3.4 AR A S Ak 14 s () 5K 2 PR 2 R0

HARIIR E R A S PR R X AR S M S L2 m o A e AR BB, AR MR E R AR HIE A
A S T, A B R AR R RUEE X X LT AR B A S VR AR AL IR sl T Sk B3, DT i A 25 b )
TR A Al R AR R, AR SCIE R H B FROK A AR = I PR E N SRR BE IR S 2 AE S & T B E AR I
XL AT 8 DX A, SRR A\ —H— Il B8 G 174 2% R T S 00 DA 10 A5 £ R 28 5% 77l 235 4 J T e BN 1 1 R
KR R GDP AR 55—\ gh M RIEE =\ 45 5 5 AN FEARME 52 i AR 25 F M A8 AL i At 2 2
BRA R, WA—IEbRAE AT A SRR, 1 B BRI 2% 40 5 FA 0 H 453K 3 R 28 6t XD L s A= 25
AR P e T P AL,

WKPEREHIFRINZE L (26 9) , O 1 HERXAE: 25 b 1 28 Ak 3R 3 PR R A, B P {20 0.52, AFH
SRIGKALFEI TN 1Y RIS K AR A TG ARG K AR E— 25 300 25 51 S s, Il A xof 26 285 A b 8 4k
BB AE 1 M BRI 25 51 Sk 0.23 , 328 /IN T RN VAR PR A 25 FH i A 52 i 3nk i Sl A N 0 A9 38 fm ko A 2 b i 20>
B ASE /0N, — 7 T U6 BH 3 T N I 388 o, ke 1 3kl T P b ok, Bl T A AL R R (E AR T M X b
R BT 94— R B LT A S FH ) o5 PN T AR M X 55— T8, 3T b DX AT T AR 3 7K A s, X F

http ; //www.ecologica.cn



10 BRI A BT DX 2 s A 7 A 25 AR G R 55 I BE R b —— LA X L 451 11

A 25 T A S UL SR BE SRS ey, DRI X P 4R A 285 Pl ARSI B 1 A A el X )
S5 ] K i RS ARY 5K, A0 1R HE SR BRI R TR AR A bR, AR I IR A A B X B AR IH” A
AN TSGR A 2 P A 90 e ) i, Q22 B 77 M 25 A X AR 25 T ) 2 AL BAT — RE R g . R
RIN— =G AR LR IR T = AR AR — = A5 S ke T 2 i Al A 7= FE R ARk X LTl i
F — ol 32 S A3 T o B2 B DA AR Al K SR 3T, AR AR 22 57 L E 4R g, BDTIE 1 X XN 1 2R 5 TR
A AR RS T, N =l W AR R IR A B RE D 4R e TR I 20 R R SCAE T K B, Ik & <
S 3% B g ELH LA A7 A DR TR AR B R AR, S Pt ) M 00 32 A, WK s 2 A A 2 A R Y
TR, X AR 25 I A 90 B SIS g RS i, AR DN AR AL TR XD LT 454 He A SE sl e g o, =
FREEHAOR T AT nm s R R, Tl T By, 0 A 3 st/ BT e A0 . B IR EE 2%
PR A 2 M B2 A B PR B /N TR 2 PR B, — 07 T X L XOREE/) , X2 S B A AN R, 7
TN IR ACAI R R , MRS SRR | AR U AR P I Ry deii , BB AR T XL s A
T AP i DX Ja S ARy Ze KU X, A FE i, (ER 75982 A 25 T A AR Y R P AR IR R 55— i,
XL ek s, 22 Lt AR I i FE R, B B AT AR 22 N R ZE R JRUR AR, B FRR T RE 75t , LA B Y
AR A FRTTRE ST, 3 A AR R AR AL B E T 85055

®9 FRUTESRUET N ERERRULER

Table 9 Detection results of driving factors for ecological land use changes in Jinggangshan City

S 44+ Climatic conditions 12525 Social economy
INTi] 40 5) R H ", —P P
g e ARREK - UNEE 3 S A ! N
FEARBE Annual Annual Annual GDP Populati AL Primary Secondary
Index threshold nnu . average sunshine 7 f)pu M Urbanization industrial industry
precipitation . mncrease
temperature duration structure structure
—Z First <1641 <18 <1342 <4.6 <1 <27 <=70 <-9
4% Second 1641—1920  18—18.2  1342—1395 4.6—5.2 1—1.8 27—38 -70—-54 -9—=2
=& Third 1920—2115 18.2—18.5 1395—1505  5.2—6.7 1.8—6.4 38—46 -54—-35 -2—3
P {& P value 0.26 0.07 0.13 0.38 0.52 0.23 0.49 0.37

Zi b A R BN FOH XL A= 25 P B B )R TR R . N AR R b 22 B 4 Fy 2
FEHE B R SE Sy AR A] RUBE b 526 A 25 AR SR A8 Ak . IR XL S LA e A (4 4 3, 77 Mk 254 1 %
T RAR A AR i R BT D X TR R, — B R LIRS T A A s ], (R Al S5 Y
THE, LR PSR A AW T, LUK B AR PR DB A N A, A4 285 P 3t T AR 21 280 v 4 o, AR 40 A G B¢
BRI L 2 T R B TBAE LT3 S0 1 DR ) 8 A SR X 1L AR 265 P 3t 1 2 TR v py s g 23—
A

4 ZER5ii

41 %5t

ASCLAE R L DX KLt S ], 1R A R 2 (8] 43 B A5EE Meta 43T Logistic 10111 1 b B R0 5 45 7
TN I X L 8 A 25 A A2 (o) RS ) e A RE AT T IR SR 0, 5 A= 25 b i A= 75 R S IR 55 e s
ACHEAT T 4307, U HE A 25 P R T BRI 2

(1)1990—2015 4%, H:- X I A= A AR Ak 8 25, S RN Wil i 38, i i 3ok X SR I e B B, AR S H A% 78
) FEZEXT G EE R L, 1990—2000 AF 1], FH: [X] 1 AR 285 FH b %) S A5 3% 3 8478 78 KT 2000—2015 4[] 1Y 4%
FE TR Wb A FE R TR S 7 FL e K, TR0 o0 R s 0 4, J 25 25 F b s /D 80 b 2K i e b R /K S5 i
A ASHE IR P M, R R R T X LU T TR R (A AR A 2 A

(2) HTF Meta 43Hr 7 MR AR C TR, H-1E U A2 28 R GRS I (LI AH G AR 5 7 T % T4 XL
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R P L DA ZS T M AN (e A AR | il tH AN ] 728 o) A 25 P AR 28 R GE IR 5 M B S il (B 7%
RZEGIRER T MR A Rk, i — DRI (55 B8 [l U D7 R 5 X LU i 2 25 IR 55 e B i
R HAE

(3) FIH Logistic [71IH 434 7 ¥E 12 Wr i AF 25 F v A8 (Y 8K 2 DA, 31 2 22 iat BE 25 (0.178) | B3 vt
HEF S (0.121) FHHBIE I EE (—0.109) S 52 e A= 25 FH 28 A 1) 25 6] 9K 2l PR 5 3 ek i, BRI 6 R0 | 44 25 28 0%
PRI 20 e T LT A 2 P b 28 ) DR ) R T AU SR R R o N T — 77 45 4, 7 45 F1 GDP 1K
SRS A 25 P A A g e 1] = 3R E R 1
42 g

ARSI LUCC Meta—analysis | Logistic X2 Geo—detector 5522 ff1 B X S X L 17 A A4 25 FH I BT 7004, e 4
T AYEE 1ML 1990—2015 A=A i A Ao A o S XL e 2 1 DX LR A 3%, i 2 48 IX)
LU B A 2 I A8 AR e S IR SR e 1 XA S R G il . A WF5 i i il (&1 S g 2 8 28 3 A, it AT
T DA S R G AR S5 (LA B I HORE - b A AR A g 157 45 0 B R N (B AR E00 LUCC T AR 2D 2
FEKIE S R GRS W i E B Y AT TR IR AR v 2R S R GRS A (R 1 R R A
SRR AR AR A R A Y BRI, R 2R SE OO LUCC 1B R AR REEIR 55 D RB AR A AR &
HY 2 18] 5 kk 2 28 3% A I 1) PR 32 B0 A2 28 AR G IRk 5577 A= 2 Wi, O ELAK 3 PR 38 22 18] AT RE A7 78 58 25 52 A= i BBk
FR 1R Ao s ) 23 i) K s PR 2R R A 25 SR 0 A 45 %o it ) P A g oy % H i 2 R LA Y
Pl g X

14 Logistic 1] =R AU BRI 5 735015 A A= 25 b AS A6 9 e 2 3 AR HLBRBIE 9T, A R I 1 B — A AU e
A2 $HL A b 1] P A Al gl AR B () A5 R 0 () S B M AR EL S O T AR A A A R B X — X ] A
B AR AR AR | DT Sz ke DX S A 25 T e 2AS AR 2 e F) 0 SRR B2, B A A A %) s e 1 XD L vl A 285 P b e 28 6 5 [l
TEF S A 25 1 A2 AR ] SR 2 AL ZR R b 328080 90 7T R BB | A0 A 22 A Rk 25 28 55 9 7 TaT e GRS A, AR 5
5375 IR LA 1 2], BLAE A AE AL R B /K F8 bR st By | T 5 1A s B 7K AF 003 o AR ASAE 1 520, AT g
946 T AR E ) R IABFRAE SR VPRI O T 33X — PR B 95 I i — 24 s 0 R T

Ly DX A 285 A8 A S HC B PR RS 800 S Al A\ b 56 F AR AR S e, L XA 25 T b 8 Al R AT 5 S il
R, PN X S MRS S YT, E AR S RHIR SO, AR A SR SR R H
TET T 2 A A 2 R WO A 2 S B e i 1 AT 55, HOCHEAE TR SO A G IR G | e e (0, 4 2507 7
M FEIEAS o I R AR | AR S S 1 X A K b SR 2 A BT RS T, Rk L
X2 5 F 1 [ T AR 7/10, 10 R 59 s A A I — 2 B9 N 2 RO A Y SR AR M, U0 £ IR
P RO DX, SR BN & WIRMSA KGR . ILIX S W H AR GRS A 4 (H A A5 e 55 , MR B AR BOR
R RVE A B - 38 76 T RE I35 JC L4530 208 X A BT I XA L ) FLR MR K, L, L X
THR I XA 5 B 551, 2 FR R B8 TR BB v i DIl LU IXORS PR 28 SRV 23 245 5 Ll DX SE BRI 1AL
TR T A R M IURAAE R A AR AR SRR, Bh L X 2 RHIR™ 5 55— D5 I, #F & AT IR 24 R 5
T WX SRR DR G 1L IX S AT 28 55— L2 - BB A S M AR R S AR 45 28 I X £ AP N R S R 74l
XA S b AZ A W 2 ) N FVBE A 7l JRe DX A 285 FH b A 55 A0 B R 1, A4 2 P s 20 ) PRt 1 X e
TELAN T =P - MBI 2 T 25 T 10X S RR S TE Z2 00 AR 2875 5 4 7801 iy ok i AR A, (1 X
T A BRI RE FE 0 KR PR RS R GRS IMESRTHE L X & MR 2400 T 2R, 1L X 222857
K7 I DX B R AR AP A 55 X R R L DX AR 2 E T Y S AR R P L DXl Sl I 34, ik =
FERLE  DAER R GRS E H bR S0, SR RAETHRA S 2 2R L, et 1L X SRR
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