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Analysis of spatial differentiation of grassland ecological quality and its affecting
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Abstract ; Scientific evaluation of ecological quality of desert steppe in North China is helpful for ecological restoration and
desertification control. Taking Siziwang Banner as an example, this paper adopts the landscape ecological perspective,
constructs the ecological quality evaluation system, and combines the comprehensive index method to research grassland
ecological quality. In this paper, grassland ecological quality of desert steppe in 130 administrative villages is
comprehensively evaluated and classified with the natural breaking method. After comparing the ordinary least square

regression model, the effect of exogenous pressure on grassland ecological quality was evaluated by introducing the
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geographical weighted regression model. The main results were as follows: (1) The grassland ecological quality indexes
ranged from 0.003 to 0.765 in the village area of Siziwang Banner, showing the regional difference in north high to south low
in 2016. The spatial characteristics of High-High agglomeration, Low-Low agglomeration and Low-High agglomeration reflect
the disequilibrium characteristics and spatial dependence. (2) The GWR model has the advantage of explaining spatial
heterogeneity and processing data nonstationarity of grassland ecological quality. Compared with the estimated parameters,
the prediction accuracy of the GWR model is higher than the OLS model. (3) The regression coefficient of six variables on
grassland ecological quality showed that the effect of economic pressure and environmental pressure was obviously higher
than that of population pressure and resource pressure. (4) The positive correlation factors of the change of grassland
ecological quality are as follows; ecological land ratio, per capital amount of farmland and grassland grazing capacity. The
distance from the nearest town, labor to force ratio and per capital GDP showed a negative correlation in turn. The results

can be used as reference to grassland ecological protection and management.
Key Words: Desert grassland; Ecological quality; Spatial differentiation; Affecting factors ; Siziwang Banner
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Fig.1 Map of location and land use of Siziwang Banner in Inner Mongolia
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Fig.2 Grassland ecological quality type and LISA cluster map in Siziwang Banner
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3.3.2 GWR BERIZS SR S0Hr

H AR R AL A TS50, GWR BRI ] OLS #5781 7 6 () A [ 28 gk A7k 3, SCH R SAM Bt
A DY A A S F O A AR A GWR A5 25 I (3R 5) s S AR S TR [ AR Y T R
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i

KoL, 55 R A A TR S AL B IE AR DG A PR ARV A A M b S T BRI et A i, Horh R AR 2%
PEAE BT T, A2 25 M o DSt B G 510 B 3 o — A v B, 5 M 2 25 o 8 0. 142 7% 1T 5 75 A=
AR FUR DG I AR R PO R RS 953 N D LAY GDP, Hoh e HA 5 AR I T T, A
S b ZAE PO A BE B A I — AR B, B A AR R R [ 0.202 i 3BT R B, 22 5E IR ) FI R
JE 68 7 D T Rl A 2 B A e B s N R R g R RE B R R AR S TR 5 2R
KSEMPEDRBLEHY] . WUT EHR TEREITRE 5 S8 IRREE L RAIIM , 25 W8 5 B EOIR DX
T 4 A 2 R S (R AR R SE IR, %) 1 Bl 2 7 i R AR S R S IR AR SR A5IE , T RE AN AR 2 A
RGN NERURIRRL, H B2 T R RO RIS T TSR 252, LIRS WA o2 T 2 R A4
Sl b e AR R T R ), T AR SR PR SRR B B 1 558 A= 285 ZR 0 B O BRI .

F4 BNZFEERENHMEITER
Table 4 The estimation results of OLS model

A EVEE 3 FRifEiR T{H P {i
Variable Regression coefficients Std Error T-value P-value
H I Constant 0.301** 0.117 2.569 0.011
558 A L Labor force ratio -0.158"" 0.079 -2.011 0.047
A3 GDP Per capita gross domestic product -0.003 0.008 -0.354 0.724
IR LB Distance to nearest town -0.025 *** 0.008 -3.017 0.003
H ML LE Ecological land ratio 0.128 ** 0.065 1.982 0.050
A B HL TR Per capita amount of farmland 0.006 0.026 0.230 0.818
B AR & Grassland grazing capacity 0.033*** 0.010 3.234 0.002

w ol w s s S)BIFIRTE 90% \95% 1 99% E {5 K -1 i 2 1

=5 MEMRERERHEITESR
Table 5 The estimation results of GWR model

e IE] Uzl b \ﬁ = a a9 N =]
e . T FOME ML R s R
Variable 8 .. T-value Minimum Lwr Quartile Median Upr Quartile Maximum

coefficients

H BT Constant 0.082 -0.092 -0.177 0.082 0.115 0.332 1265.448
78I A L Labor force ratio -0.070 -0.32 —-1551.888 -0.154 -0.071 -0.056 1.517
A¥] GDP
Per capita gross -0.024 -0.064 -0.134 -0.003 0.004 0.005 0.019
domestic product
?Wfﬁqﬂlbﬂﬁ% -0.202 -0.488 -0.670 -0.028 -0.012 -0.009 0.017
Distance to nearest town
E,EM ﬁaﬂﬁm . 0.142 0.338 1.372 0.110 0.134 0.163 1.927
Ecological land ratio

HIHk L
A ’J%}{-ﬂﬂﬁ . 0.134 0.033 -0.300 0.000 0.013 0.016 1.631
Per capita amount of farmland
R 0.049 0.498 68.050 0.014 0.021 0.036 0.202

Grassland grazing capacity

3.3.3  [lABEAIEE R LA

XFEG OLS 5 GWR BB 25Tt (£ 6) . MR &, OLS BRI R? |, 9 WIH SO 3% X
RE MRS B A 25 T 728 SRS B 1Y 18.8% , 1T GWR AU AR RS A8 kG BE IR B 49% , F i T OLS A Al f&
PLSFRR R 28 [ AR Ao A4, (H 30 S 2 [ B0 1 JE P AR R AE , B R MBI 7 Il A T S RERG E .  F S HA
&, FREIRE FAE IR AR P AR/ T 0.01, BEB 2 MEIEIEE S T 1% 8 5K R (H GWR
BRI OLS BRI F Sl . MaRTfE B AlCe &, OLS A AICe 48X (B N 362.746 B i K T
GWR FREI ) ATCe 45 X%F{H 287.595 , K5 “ GWR BLH Y ok it A5 B4 XRHEL /)N, 17 98 b Bl 0 fe O Y 5 i e o
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)33 - 45 A RS 1 52 2Pk, OLS BRI BH /T GWR B (OB RURE B . 53 1 , S HRRE 780 34 % 2 5 75 ol
U1, OLS AEFI 5 2 | FE R () 5% 22 IR AR 52 4 I BAAL AN i . 255 DT, b BRI 5] DS R0 AR 6 42 45 45/ )N
TR [ A, 7R AR AR PR R s RIS T S LA A, RS A AU T2 )R 0 A TR T S B R
B

%6 HTOLS#E5 GWR #ERNSH TR

Table 6 Parameter estimation comparison OLS model with GWR model

model AlCe R R? Rfdj F-value P-value Res.Sum.Sq. sigma
OLS -362.746 0.469 0.220 0.188 5.166 <.001 0.410 0.058
GWR -287.595 0.776 0.601 0.490 5.774 <.001 0.220 0.002

3.4 T GWR BRI K 2 4B

K H AreGIS10.2 B4 % 6 A~ F AR (1) [ REGHEAT25 (8] o (18 3) B W DY 7 T B e iy A 245 o 5 4%
R R Z N E LR,

(1) NS S A 25 g 52, 95 sl N BT s A N T i) RS 552 i 5t A 285 o o 1) — A 7 22
Jrifl, 578 N LS R AR A R AR DCOC R RS T N — AR 7 1 55 B N T L B AR AR T
TR 0.070 15, MR R B0 2S [l 43 A B % X S 30 FR PG b 1) 7R R 120 7k D A 34, S rPodie KA HH
FEVLR T3 AR A IR AT | fe/IMELAS T 18 3 v BV BEL ) R A M Ay, D 1 R VG bl DX B B RN A
X3k, A AR B RN VAR B 80 57 2l N i H B SR sl T AR PR G T R JE AR (R

(2) G0 R S0 B AR 2SR A5 ), 2800 1R a8 0 2B 7 8 AN S8 3E XA 45 F 2 AN T T AR,
DAL GDP R 2 34 OB 28 14 [ 13 2R 508 S e H o st A 25 B A5, AR 1, A8 GDP S B A S
JiE R AR R A S E A T 204K IR I AR —Ar T 4b 1A% I3 AR — 11 & 5 v B R i g i 2k L Il )3 R 850
A TE-8.729—=5.604 Z [A] , 1 TIZ X SR AR IX SR IX A 4 L2 | 22 Sk A A5 RCBUR (14512 X AR A28 5 10 Bl 3%
ST AR PR 2R X R 0 T P A I I A XA R M) T R A S T e S B SRR R A A R AE, A
O AR X R R R TP DX, T B L [ R 0 554k

(3) 858 i 0 B b AR A B A R i, BRIE X6F T I 7 T e A A O )5 ) 2 B R R
BT 5 AR A b LBy o B AR S IREE I D BRI . AR S T Ml L B AR AR B R AR DG OE R AR bR
BRI 1 AARAERLT , R A S BT BRI 0.142 £, FLMIE RE0 S o EEAL FILE IR AR R AR IR,
PRI Ml Ak ] R AR A A Bt B R X, AR R AR R 32 S e T2 i/ . st R 56 2 T R FR BRI Akl
ORI HE S, BT X A A R b L BN BB T A AR g i e T heoe , AR R R G A AR A5 8 T AR
P

(4) BEUE 0 B b A 2 AR 2], U g M G R b A 2 i 2 [R] A3 A Y T TR 3
b N F R T ORI R b 28 25 i 7 AR, A XS0t 1 AR b A S T R AE A O R I AR AR BRI 1 A Fr
YR R AR S R AR 5 0.049 A% i (A e FYLR AR Y Ty AR O F il AR B IR A L
IRRGIE A ; R AR F B B A A BT R S IE ARG OC AR S O T S S R LAY L R HE Ay IR
UL TR IR H AR A DL b DR R AR ORT AR 258 PR ST 1X 48K, >4 b A R 3 o0 P 53k 75 B
R AR A8 1AL g a8t it 2B 7= 2 AR T BEUR A FE XS RE A S R GG R T

4 itig

HBAL A T7 e R i XA 5 T Jo e B B A AR A R X AR DR R P sl B 2% DX R A
SR G AN PR A IR M A 2R B A5 1R 28 S O R AR SRk RS 57 R T R AR A R S
LEA S INRE R RN AR A oW B G I AR AR S BRI h, XFEE OLS 5 GWR BEAL T 28, e R 5L ks
JEE B4 [ U 57 3 0 5 | A 285 o 2 S P s () 3 A1 OS2 PR B EA T o0, ol T A G e/ — 3 [ DA R R R i
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FE AN A3GDP BRSSO B
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B3 EFGWREEW 2016 FUFEIEFMESREXMEZMARE =L %HE
Fig.3 Spatial distribution of the regression coefficients of driving factors of grassland ecological quality based on GWR model in

Siziwang Banner

FT 425y IR0 P S5 A it e DA e Al et A 285 5 s i DR 2 98 S T 1 RN AR AT, 3 Bl 7 28 8 ) s i A
AR RS AR, SO P25 AR PRI Y GDP RUGE IR R 71 8 b (1S53 Hb Th B OGF 50 b A 285 o s
(] 3 A B2 WAL AN 25 O 25 ARSI T 3K — 598 5 T s BRI [l Y468 7R BB 608 e il 2 1) K08l i) AR AR AL, AR S8
TR s A B A AL AL AL , 32w PEAN 4 R B A RS BE , A48 R A B REAT & B LS B

BR TG BT B AN iE T UL B SR A SE A AT A 2R . MBIESE 1 B B3R S TRI R A A 3t A 2
JREE VAN BT BB P ANTR] . FCrp A A B SR B R A 7 ) A e R el R BT IR I 45, 2 5 AR
PRBL T 55 Ml B U 04 28 5% O fBL B2 B K 7, AR A AR B A R W RE M A A IR A5 0 i B 0 A A O RE
Dyksterhuis' ™' 38 12 B AR FI1RE JEURE U TN B0 bl A 70 £ 5 AT 408 50 56 T B b A R A s —A
Pe—ZR Al T VP b 28 B M (5 080 A0 B T Rt A 25 ke vl [l A SR R A 25 R G MR 55 A {3
RS, WG LR S DIRE S SR A5 S B BB T v im0 A 250 A 94 et A A T P 2 240 10 T
A SRR LR R AR SR B AT T, O SOR S A A LA, P3G o W et A 285 i s ) 22 e S G
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SN R R FH LA SR B AT 5 X R B 5 0 A 2 PR I BRRRAE . DT IR 2R B, b A 25 B 14 e 33
BURRMEZE &5 R DUTE B A 28 R LIS A 5 D RE A DT T, BT A7 (0 WL 0o 11 ol K A48 B PP A 1R R
W ARZS BRI M EEIRY . RIF T Borja 5577 58 A 25 R GT U REIT ST M PP REZE A1 DX ) T SR e
S5 USSR 1 A S R GG AR O E R A S R G A AL S AR DR PRG35 PR T B A
TR R AR A FR | 100 B A A B AN S B S

5 it

ASCLAN SE T 1O T A 5], T S A S AR R T SO AR AR BT s PR BNE 5 vk 2 B i R b AR
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(1) 308 2 0 0t A 285 R 2 DA AN A R348 01, 2016 45 VU T A% Aot dul A A 25 R 28 S 38 B 78
AEFE M 0.003—0.765 , FERE 55 78 B A Sk 24 |5 WIS IX 31 82.73% , HLAE 23 (8143 A b A7 AE b 30 i g A A IX.
B 255 ; Moran's 1 $805 M1 AT A1, B0 bt A= 28 0 A7 A — o R 25 ] L AF G, JR i 2 ) AH DG PR SR IAE &1 e AR 2R L MIK
TRAE R MK R AR 3, S e H A 5 DX i A 285 I 1 28 () 40 A7 () A E S8 P 5 2 R ARt

(2) R 285 1 6 A8 i 5 H AR A & 43 B EAT OLS AT GWR [H1A45 11, GWR BiRIAE A BRAE V- Fa 58
fi) A5 g HLAT B AR 3 3 L DLP AR MR i A 22 Jmy e/ N e Al i, s iR TORS BEAS R AR . X EE R B,
GWR R0 Bt by A 285 o 722 S R R T 49% , W IR /&5 T OLS BRI AT AR JEE

(3) N GWR AL Y 7 i AE 2 i s e PR 26 [l A R 25 [\ o0 A LR, o B S e e
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