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Table 1 Evaluation index system and optimal niche of consolidation suitability evaluation on high quality capital farmland in Xinzheng city
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Table 2  Score standard of indicators of consolidation suitability
evaluation on high quality capital farmland in Xinzheng city

FEFRJZ Index layer K7 Type J3{H Score
E+ 100
F ST Hit: 90
Surface soil texture Wt 70
e 40
HEK R R k4 100
HEK & HeK R IEAAE 4 80
Drainage condition AR — 40
ToHEK A 5 10
TR (>80%) 100
HEBLER AL (560%~80%) 80
Irrigation guarantee
rate — i (>30%~60%) 50
TR (<30%) 0
KH 100
AR N
Land use degree Kl 80
i 50

Ve EEEAE A 328, HLEM ., EHUR AP A, Ferh 2N B AR bR
IR oMEHR

Note: Attribute data is divided into three categories, successive type, discrete
type, and intermediate type. Above table shows grading scale of discrete index.
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Table 3 Grading standard of consolidation suitability evaluation

on high quality capital farmland in Xinzheng city

EH T R
Grade Suitability index
I 2 First grade >0.85
11 %% Second grade >0.75~0.85
[11Z% Third grade >0.50~0.75
IV Fourth grade <0.50
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Fig.1 Suitability grading distribution diagram of high quality
capital farmland of Xizheng city
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Table 4 Results of Suitability Evaluation of the high quality capital farmland in Xinzheng city

B TS

i) [igA LA % %] The main obstack X3 AE
Level Area/hm®>  Proportion/% Regional distribution N irrrllgilza(t)orss acke Regional characteristics
1% FENEL SRR AU WS SUNE X HE A B 26 v b R AR 5%
First grade 14017.72 25.88 e R SRS O AN
JedEL. R FOREL BN BITREE EMLRIER. ISR L oo en ; g e g
11 883.81 21.94 o - 12 DX 3 5 T A v B AT 5k 3 v A oA i A
1% e oA+ A L KRB, B AR P
Second grade VL WS, MEFEL AT S, b, g R AAESE RN, R
923734 705 FupsgmAL g ERHEA LA R
%% i L - PEIREEE LY . BE TR ZDCOR R LR R0, SR A, B
Third grade 4559.37 8.42 ROMATLL SRR PR R X R A S B A A
V% XA B AT b A e, 2
Fourth grade 14 469.70 26.71 BT 5. BRI AR 2 ) A etk HOHTT AR S e i E X, i e

PRAESEAA S (IR MR 22, S e

e B s UEREAR A RO B 7K B AR RIS, BRIATI R X S ARG v IS BR eV BHBTI AR 2 4, G IR, V) IRAIRA IE 2% .
Note: The construction of the high quality capital farmland aims at the comprehensive renovation of farmland, water, road, woods, and villages, therefore, field ridges,
irrigation canals and country roads are also included in this study’s statistics besides the cultivated area.
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Table 5 Suitability index of main obstacle index hierarchy on
high quality capital farmland in Xinzheng city

X3 Eiztss 350 R R 3% & AR
Area Index ranking Obstacle index Suitability index
1 gy YR HL 0.60
4
i 2 HEK AT 0.5
irst grade
3 THEATHLT 0.90
1 HEBEORIE SR 0.65
B I
, North 2 TS YR 0.66
I 3 THAT LT 0.70
Second —
grade e 1 T3S YR E 0.61
g 2 Hok A 0.66
outh
3 HEBEORIE R 0.72
1 FRARAELER 5 0.52
gL NV
Third grade 2 BRLE B B Y 0.60
3 SOULRAE 0.67
IV4,  Fourth grade 1 S Al fa e v 0

e VIR A 2R T 25 I R S AR T i) e Vet
B AEE IR X o ASSORNX LR SAT “— SR Ril]” , HAESIAAE H
HEBIX . TRIL, S DX e a5 K R 3202 2 ) B e

Note: Farmland in the fourth level area, which mainly includes cultivated land
with slope gradients steeper than 25° as well as constructive expansion permitted
zones and prohibited zones in the overall plan for land utilization, was rejected
directly and enrolled in list unsuitable for construction. Therefore, main factor
affecting this area is space stability.
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Suitability evaluation on high quality capital farmland consolidation based
on niche-fitness model

Zhao Suxia, Niu Haipeng™, Zhang Hanwei, Zhang Hebing, Zhang Xiaohu
(College of Surveying & Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: It is China’s significant strategic move to carry out rural land consolidation and construct high quality capital
farmland on a large scale, which ensures stable yields despite drought or excessive rain. However, the construction project of
high quality capital farmland is currently with the lack of scientific instruction in line with local conditions in respect of project
site selection and design approach. An empirical research was conducted in Xinzheng City to study suitability evaluation and
obstacle indicators of high quality capital farmland. Based on the theory of ecological niche and the construction target of
high-quality capital farmland, this paper proposed the very concept of high quality capital farmland niche, and established the
index system from the different aspects of natural resource endowment, infrastructure, sustainability of high quality capital
farmland and its space stability. Thirteen indicators were selected during the evaluation. Then this paper built the niche-fitness
evaluation model. Throughout the evaluation model as well as the matching degree between the actual niche and the first-rate
niche, 4 levels were divided to pinpoint the niche of the high quality capital farmland in different regions. The farmland in the
first level areas was high quality capital farmland; the farmland in the second level areas needed to be improved; the farmland
in the third level needed to be comprehensively renovated; and the farmland in the fourth level was not appropriate for
exploitation. This paper clarified the niche of the high quality capital farmland in different regions, took the first-rate niche as
the sole criterion to establish the diagnosis model of obstacle indicators, analyzed the restricted degree and diversity of the
obstacle indicators, clarified the priority and orientation on capital farmland construction in different regions, and sought
countermeasures and valid paths. The results were as follows: 1) 14 017.72 hm” farmland was high quality capital farmland,
accounting for 25.88% of the city’s farmland, 21 121.15 hm* farmland needed to be improved, accounting for 38.99% of the
city’s farmland, 4 559.37 hm® farmland needed to be comprehensively renovated, accounting for 8.42% of the city’s farmland,
and 14 469.70 hm® farmland was not appropriate for exploitation, accounting for 26.71% of the city’s farmland; 2) In
Xinzheng City, the arable land was in a good natural endowment, and the security of irrigation and soil pollution index were
the main obstacle indicators; 3) Using the niche-fitness model to pinpoint the niche of high quality capital farmland, could
extend the application range of the theory of ecological niche, solve the problems including indeterminate key rectification
regions and unreasonable project locations, and provide the theoretical basis for project site selection and design approach.
Keywords: land use; zoning; models; niche-fitness model; high quality capital farmland; suitability evaluation; obstacle
indicators; Xinzheng city
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