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Research on spatial differentiation of land ecological quality and main
controlling factors identification based on city scale:

—A case study of Jiaozuo City

ZHANG He-bing, WANG Shi-dong, LIU Yi
(School of Surveying and Land Information Engineering , He’ nan Polytechnic University , Jiaozuo , He’ nan 454000, China)

Abstract: Using the village administrative district of Jiaozuo City as the evaluation unit, an index system including
4 criteria layers of basis, structure, efficiency and stress was established. The spatial variation of land ecological quality
was studied by using hot spot analysis. The land ecological quality of Jiaozuo City based on the hot and cold spots were
divided into 5 grades. The contribution of the 22 ecological factors were analyzed by the classification accuracy of decision
tree in control variable method using the CART algorithm to construct decision tree based on the hot spot analysis. Final-
ly, the main controlling factors of each ecological type region were determined using the principal component analysis
method. The results showed that the land ecological quality of Jiaozuo city showed a characteristic of “core-periphery”
structure , which the land ecological quality were declining from the town center to the outer and the land ecological qual-
ityarising from the reservoir, river, scenic area to the city. The ecological service value of the ecological factor has the
highest degree of contribution and it has the greatest impact on the land ecological quality of Jiaozuo city. Due to the dif-
ferences space location of each ecological type region, the main factors affecting the land ecological quality also has the
remarkable difference. The main control factors of grade one and two ecological regions were more influenced by man-
made factors. The main control factors of grade four and five ecological regions were mainly influenced by man-made fac-

tors. The grade three ecological regions were influenced by both human and natural factors, and it has the most main con-
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Table 1 Index system of land ecological quality evaluation

HEN = HENZRGE JLHER)Z TEER T
Criteria layer Criteria layer weight Meta index layer Index weight
AEIRE /KA Annual precipitation 0.124
+HEA MU A & Soil organic matter concentration 0.172
AR R Effective soil thickness 0.166
Ecoloif}t limun q 0.29 B Slope 0.105
i Elevation 0.099
MW 5 Vegetation coverage 0.165
NPP 0.169
KT ZREFEFSEL Type diversity index 0.098
1 JR Z FEEFE L Pattern diversity index 0.087
BEH Z HEEFE%L Plaque diversity index 0.084
HFHL LB Proportion of cultivated land 0.093
He G 0.3 Mt L) Proportion of forest land 0.123
Ecological structure PRI % Forest density 0.102
JK T8 Fe i Proportion of waters 0.104
HE AR F i LB A5 Proportion of ecological Infrastructure land 0.107
IR & B ML LB Proportion of urban and rural construction land 0.094
HEZSIETETE Feological connectivity 0.108
H: B33 Ecological benefits 0.17 H B HRSME Ecological service value 1.000
LS V5 Y A L ) Percentage of integrated soil contaminated area 0.278
4 MM Eoological stress 0.2 3L G5 YL Soil integrated pollution index 0.286
5458+ Ho L 1 Proportion of damaged land 0.235

AN FE Population density 0.201
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Fig.1 The distribution map of cold/hot spots of land ecological quality in Jiaozuo City
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Table 2 Cold/hot spot score of each ecological type area
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Ecological type area division Z value score Area . .
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G 2SS ] R T X
ELZRARI <-2.0 656.07 358
First level of ecological spatial differentiation type area
LA AR
WESTRIIAIRI ~2.0~-1.0 334.99 170
Second level of ecological spatial differentiation type area
= A 4 R R
SOUEBEERONERIK -1.0~1.0 1352.10 629
Third level of ecological spatial differentiation type area
Gt 525 ] 4 KT R
MARESERISHIRE 1.0~2.0 908.83 385
Fourth level of ecological spatial differentiation type area
O 1 A ] K [
NIELZEROPSEOIE >2.0 721.26 348
Fifth level of ecological spatial differentiation type area
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Table 3 Simulation accuracy of different independent variables in CART

AR & Variable

CART YIRS/ % REI=Y ¢ RPN

Training accuracy Number of nodes Tree deep
2FB All 91.2 38 11
AEHRE K B Annual precipitation 91.0 38 11
A HUT i Soil organic matter concentration 90.8 39 10
B EIZIERE Effective soil thickness 91.0 38 11
Wi Slope 90.8 39 11
R Elevation 91.0 38 11
FIBFE G Vegetation coverage 90.4 36 11
NPP 87.5 40 9
KR ZREMEFEEL Type diversity index 90.2 37 11
¥ SR Z2 FEEFESL Pattern diversity index 90.2 38 10
BEH ZREMEFEEL Plaque diversity index 90.2 39 11
HEAIEE M Ecological connectivity 91.0 38 11
B E ] Proportion of cultivated land 91.0 38 11
it He A5 Proportion of forest land 9.5 38 11
JK T E ] Proportion of waters 89.4 37 12
A A5 HERE B0 A b L1 Proportion of ecological infrastructure land 89.8 36 11
I % #5 FIHL EE A5 Proportion of urban and rural construction land 91.0 38 11
PR Forest density 89.5 38 11
FIELEAT5 Y AREL Soil integrated pollution index 91.0 38 11
MRS A Ecological service value 85.0 35 10
FIELEA TS U B HAS] Percentage of integrated soil contaminated area 88.1 40 12
N FJE Population density 88.9 39 11
5155 1= Hbu LE 451 Proportion of damaged land 91.0 38 11
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Table 4 Key controlling factors of different ecotypes

X35 %4> Regional division

FE KT Master factors

— A W4 R X

First level of ecological spatial differentiation type
area

T R A X

Second level of ecological spatial differentiation type
area

ZHA MG RARTX
Third level of ecological spatial differentiation type

AEF K B Annual precipitation; B L 1) Proportion of cultivated land; He 75 R Al it FH b
LL ] Proportion of ecological infrastructure land; 42 25 IR 55 A Ecological service value

B LA Proportion of cultivated land; T-3E47 HL/ Soil organic matter content; #k %5 For-
est density; 1§ J5) ZAEPEFEEL Pattern diversity index; 5155 £ 3 LE i Proportion of damaged land

Bk L 1) Proportion of cultivated land ; A 75 3% 1 M Ecological connectivity; IR AT YL TH
FRLLA Soil integrated pollution index; 7K i EE 451 Proportion of waters; MK %5 & Forest density;

area Th WA o Vegetation coverage; 158 4 b LG ) Proportion of damaged land

PO 2 A 255 1) 23S AU X
Fourth level of ecological spatial differentiation type

A ZRETETR B Type diversity index; i Slope; JK T EG A Proportion of waters; ARG K B
Annual precipitation; 1 R ZREVEFS L Pattern diversity index; Ik 2 5 3 HE ) Proportion of

area urban and rural construction land

RS ) 0r  RR X
Fifth level of ecological spatial differentiation type

NPP; 7K 1 EL A7 Proportion of waters; 4= 25 7% 38 P Ecological connectivity ; 1% Ji) ZFEHE G 4L Pat-

area tern diversity index; 2- 344K 5 Annual precipitation;; #1581 #b EL i Proportion of damaged land
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