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Fig.2 Theoretical framework of suitability evaluation of high
standard ecological farmland construction
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Fig.3 Three methods to determine the optimal value of index
based on multidimensional super volume niche theory
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Table 1 Evaluation index system of the suitability of high
standard ecological farmland construction
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Table 3 Classification standard of difficulty and ease of
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obstacle factors
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Table 5 Suitability grading results of the suitability of high
standard ecological farmland construction in Baoding City
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Fig.4 Evaluation results of the suitability of high standard ecological farmland construction in Baoding City
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Fig.5 Spatial distribution of the obstacle degree of sub-dimension high standard ecological farmland construction

A

0 30 60 km
—

[543 )% Obstacle degree
= 0~0.50
10 >0.5~0.7
- >0.7~0.8
m >0.8~1.0

b. 373 AR

b. Site condition obstacle degree

e, AL TR
e. Ecological constraint obstacle degree

A X 33 T AR 20 9] o5 AT AR ) 17.31%- 38.52%411 44.17%,
IR ATWE 5 Fras. B34 1F 3 I REAS R 4K
WNENREE. L3 pH UL L ZEE, K
PR & 2 FEAF L 5 R (Omean=0.706 50 , AbT 2 L fatg

http://www.cnki.net



13

AIREESS . I T 2 BB ARARA A b AR A AR B3 X 75 259

VG, XA E TR SR MU A R AL

2) AR PERRAG

% T L 3t 45 1 BB RS <<0.5 1 X IR THT AR 40
68.19 73 hm®, £5 X IR 98.09%; 1XE X 1.47%

I HE ST 45 A F B S B N >0.7~0.8, £ 0.44%[1I#FHsAT
2k (RS >0.8, FESMIECH T . HHMEERE
X3, AT LR E T A bt B 57 2035 5 PR EBUG, XF mibs
HEAE S AR H AL PR

*o6 [RISEETERGITREEESEFHF

Table 6 Obstacle degree index area statistics and main obstacle factors ranking
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Fig.6  Priority zones for high standard ecological farmland
construction in Baoding City
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Method for zoning high-standard ecological farmland construction using
multi-dimensional super-volume ecological niche

Zhao Zhenting', Kong Xiangbin'?*, Zhang Xueliang®, Chen Wenguang'?, Liao Yubo'?, Yao Dongheng'~*

(1. College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 2. Key Laboratory of Agricultural Land
Quality and Monitoring, Ministry of Natural Resources, Beijing 100193, China)

Abstract: Site selection and upgrading direction can greatly contribute to the high-standard ecological farmland construction,
particularly for the high investment benefits and disasters resistance. In this study, an evaluation system was constructed for
the high-standard ecological farmland using the multi-dimensional super-volume ecological niche from five dimensions,
including the soil conditions, standing conditions, spatial stability, landscape pattern, and ecological constraints. A quantitative
assessment was also performed on the 326 460 cultivated land patches in Baoding City, Hebei Province of China. The results
show that: 1) The better performance was achieved in the high-standard ecological farmland construction suitability evaluation
index system in the city from the aspects of soil conditions, standing conditions, spatial stability, landscape pattern, and
ecological constraints. The construction suitability was also comprehensively evaluated to better reflect the spatial distribution
characteristics of cultivated land plots. There was the medium construction suitability of cultivated land in the study area.
Among them, there was the largest area (about 194 200 hm?) of arable land that was barely suitable for construction,
accounting for about 27.93% of the total cultivated land in the city, followed by medium suitable cultivated land with an area
of 180 000 hm’, accounting for about 25.90% of the total. 2) There was no area of soil condition obstacles <<0.5 for the
construction of high-standard farmland, indicating that the cultivated land was greatly affected by the soil conditions.
Specifically, the areas with the obstacles of 0.51-0.70, 0.71-0.80, and 0.81-1.00 accounted for 17.31%, 38.51%, and 44.17% of
the total area, respectively. 3) The study area was divided into the high-standard ecological farmland production priority
construction area, production sub-priority construction area, "production-ecology" collaborative construction area, reserve
construction area, and ecological conservation area, according to the combination of restriction factors and construction
suitability of different transformation difficulties under ecological constraints. The cultivated land area of the production
priority construction area was 209 900 hm’, indicating the high construction suitability. Nevertheless, the main obstacle factors
were difficult to transform, while the regional optimal level was reached with a little transformation, indicating a large
improvement potential. The land construction suitability of the sub-priority production construction area is relatively high. The
“production-ecology” cultivated land area of the collaborative construction area was about 86 400 hm?”, which was affected by
the obstacle factors of the ecological constraint dimension. The cultivated land area of the reserve construction area was about
204 700 hm?, mainly distributed in the hilly areas, such as Yi County, Quyang County, and Fuping County. The cultivated land
area of the ecological conservation area was about 56 200 hm” where the more effective paid and orderly exit mechanism
should be explored or regulated as a reserve resource. The farmland protection strategy should also be implemented to fully
meet the needs of reasonable land use.

Keywords: land use; suitability; zoning; multi-dimensional super-volume ecological niche; high-standard ecological farmland



