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Fig.1 Research technical route of evaluation of cultivated land
consolidation ecological potential
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Table 1 Basic ecosystem service value of cultivated land in China
BRGNS DAL Ecosystem service Hr {8 Value/(76-hm™)

AT Gas regulation 952.89
S AT Climate regulation 1696.21
JKIR 77 Water conservation 1143.51
T X

;iifzgﬁjgfzd conservation 2782.64
JEMIALEE Waste disposal 3125.76
g?ofigl%i{\if:ity protection 1353.09
B Food production 1906.00
Ji# %} Raw materials 190.62
8 5K 34K Entertainment culture 18.95
SN E Total value 13169.69

PR ESRGEREN NS EYEAFVILR,
—kuL, EEEOR, SRR, Fik, A
[F] D2 nl A 2 R G R 45 A0 (Bt 25 B LA P it (R AR A T A2
o WK REHIH A7) (net primary productivity,
NPP) QLAY R, KA NPP T IE, KAESR
GRS AN B A 4 A I B XCEL, A REANIX
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A Table 2 Cultivated land consolidation ecological potential in
province-level
E sy .
Provin Scale Ecological potentials
: vinee /10*hm? 10° 76
4= Total 12709.75 6142.88
Jb5tT Beijing city 23.17 1.38
KT Tianjin city 44.11 9.84
i 14L44 Hebei province 630.74 353.27
N : 7§44 Shanxi province 407.4 90.05
Ecological service 1L7*44 Liaoning province 408.53 146.00
value/fZ. 7t
<5 A4 Jilin province 553.46 125.16
ii?glgs HIRIT 44 Heilongjiang province 1752.83 284.10
0550 L 77 Shanghai city 25.38 22.06
.50 5 A Ti i 475.34 448.90
RN data area 0250 500 000k ST Fangsu provinee
W4 Zhejiang province 192.03 220.20
a. H P ES RS RS B A 247 Anhui province 555.79 626.78
a. Ecosystem services value of cultivated land at county-level #1444 Fujian province 133.01 23.97
YLVG44 Jiangxi province 282.35 92.79
TERIPEARX
N Ningxia Hui Autonomous Region 107.22 2575
A WEEH HRX
Inner Mongolia Autonomous 704.2 127.29
Region
V¥4 Henan province 789.6 507.92
114645 Hubei province 465.3 626.16
##48 Hunan province 378.94 248.63
I~ %:44 Guangdong province 288.57 177.83
{7444 Hainan province 66.25 21.30
HE KT Chongqing city 223.59 76.66
PUJII44 Sichuan province 594.74 802.15
WS e o PO
Ecological 51 M4 Guizhou province 448.53 71.73
potent1a1/1Z‘<711: 2 F§44 Yunnan province 607.21 94.27
4 A .
=125 (AR T1bf:t Autonomous 36.16 0.04
=255 Region
. =>5-25 ol V544 Shanxi province 405.03 91.83
p
=25 L PN .
220 FBRIR No data arca 0 250 500 1000km 44 Gansu province 465.65 121.01
4 Qinghai province 54.77 1.13
b. S E BG4 11%:44 Shandong province 751.53 569.81
b. Ecological potentials of cultivated land consolidation at county-level TR TR BB IX
N Xinjiang Uygur Autonomous 412.45 18.08
Region
A SRR R X
Guangxi Zhuang Autonomous 425.84 116.88
Region

*3 2EINLHFIARBMERETED
Table 3  Ecological potential of cultivated land consolidation in
nine major land use areas in China

1/\4'\
e j‘g\‘
ad MR wamp AW
a4 o Ecological
Land use areas Scale/10"hm . S
i potentials/10° JG
RIS ZRALHLIX Northeast region 2727.76 557.68
Ecological e A
potential//Z. 7t Beijing-Tianjin-Hebei-Shandong region 1449.55 93429
<10 HKX
>10~25 . . 1197.00 597.97
=05-150 Shan‘x1-Henan region
150400 d M IE5E 1682.39 150435
400 L Hunan-Hubei- Anhui-Jiangxi region ' '
U FHPEIX No data area 0 250 500 1000km TR X
. . L 692.76 691.16
Jiangsu-Zhejiang-Shanghai region
c. M MPHAER A ) TE1EX Southwest region 2081.62 381.51
c. Ecological potentials of cultivated land consolidation at province-level .
. . V4Fg X Southwest region 2299.91 1161.68
B2 AEMESZABRSFMEAIRELLEEHES X ) . .
. . . R [ #-3[X. Fujian-Canton-Hainan region 487.83 223.10
Fig.2 Ecosystem service value and ecological potentials of X Qinghai-Tibe regi 90,94 L6
. C e . inghai-Tibet region . .
cultivated land consolidation in China i £ g
4[] Total 12709.75 6142.88
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Calculation method of cultivated land consolidation ecological potential in
China

Tang Xiumei, Pan Yuchun™, Hao Xingyao, Liu Yu
(1.Beijing Research Center for Information Technology in Agriculture, Beijing Academy of Agriculture and Forestry Sciences, Beijing
100097, China; 2. National Engineering Research Center for Information Technology in Agriculture, Beijing 100097, China; 3. Key
Laboratory of Agri-informatics, Ministry of Agriculture, Beijing 100097, China; 4. Beijing Engineering Research Center of Agricultural
Internet of Things, Beijing 100097, China)

Abstract: Cultivated land consolidation (CLC) is the key component of agricultural land consolidation and the potential of
CLC has great significance for the planning of land consolidation and major projects. Based on the evaluation of quantitative
and qualitative potential of CLC, in this study, we explored the ecological potential of CLC in China at county scale using the
ecosystem services value (ESV) to characterize the ecological potential. First, the national basic average ESV of cultivated
land was determined by the existing research. Then, the reference ESV of each county in China was calculated after the spatial
correction and time scale correction. Combined with the original area of cultivated land, the total ESV of each county in China
was calculated. Second, the qualitative potential of CLC was calculated by pre-evaluation of farmland classification, and then
the ESV of cultivated land after CLC was obtained by combining the farmland classification, production capacity and ESV.
The total ecological potential included the added ESV of original cultivated land after CLC and the ESV of added cultivated
land. The added ESV of original cultivated land was equal to the product of the basic ESV after CLC and the area of original
cultivated land. The ESV of added cultivated land was equal to the product of the basic ESV before CLC and the area of new
cultivated land. Finally, the ecological potential of each county was calculated with the ESV before and after CLC. Based on
the result on county-scale, we got the total ecological potential of CLC on provincial-scale and, national scale. The results
proved that there were considerable and concentrated potential capacities of the CLC in China. The total ecological potential
was 6.14x10"" Yuan. The counties with high ecological potential were mainly distributed in Heilongjiang and Jinlin in
Northeast China, Henan, Anhui and Hubei in the east, Sichuan in the southwest, Xinjiang in the northwest; and the counties
with low ecological potential were distributed in the southwest, Fujian-Canton-Hainan and Qinghai-Tibet area. The provinces
with high ecological potential were mainly distributed in the middle east region, and the highest number was Sichuan province
with the ecological potential of 8.02x10' Yuan. This had a great relationship with the large area of cultivated land area and
high basic average ESV of cultivated land in Sichuan province. In nine major land use areas in China, the region with highest
ecological potential was the Hunan-Hubei-Anhui-Jiangxi region, reached to 1.59x10"" Yuan. The ecological potential of the
Southwest region and the Beijing-Tianjin-Hebei-Shandong region were more than 9.00x10' Yuan, and the
Jiangsu-Zhejiang-Shanghai region, the Northeast region and the Shanxi-Henan region achieved to 5.00x10" Yuan. The
regions with low ecological potential were the Southwest region and the Fujian-Canton-Hainan region, especially the
Qinghai-Tibet region, only 1.16x10* Yuan. In this study, we explored the new ideas and methods of ecological potential of
cultivated land. The result provided guidance for the planning and ecological construction of CLC, the ecological protection in
key areas. The ecological potential of CLC was represented by added characterization of ESV in this study. Owing to the
limitation of data availability, the calculation of ecological potential in this study neglected the ESV reduction caused by the
adjustment of other land use types. The future study should focus on the calculation of overall value of ecological potential on
the CLC project regions with the consideration of ecological environment, social effect, and human development.

Key words: land use; consolidation; ecology; calculation; cultivated land; potential
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