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Ecological zoning planning and dynamic evaluation coupled with Invest-HFI-Plus

model; A case study in Bortala Mongolian Autonomous Prefecture

WANG Ziyao, HUANG Chuli, LI Liang” , LIN Qing
School of Landscape Architecture, Beijing Forestry University, Beijing 100083, China

Abstract: Ecological zoning planning is an important means to balance regionally ecological protection and development,
and to promote regional sustainable development. Taking Bortala Mongolian Autonomous Prefecture as an example, the
ecological zoning planning was carried out on the basis of assessing the habitat quality and human footprint index in the
study area by coupling the InVEST-HFI-PLUS model. Based on the land use data of 2005 and 2020, the PLUS model was
used to simulate the land use status in 2035 under the two scenarios with natural development and planned protection, to
evaluate the ecosystem service level under different scenarios, and to compare and analyze the actual benefits of different
scenarios. The results indicated that: (1) the overall habitat quality of the study area was good, and 56% of the regions had
high habitat quality grade. The HFI( Human footprint index) showed a pattern of low in the periphery and high in the
middle of the study area. (2) Based on the combination of habitat quality and human footprint index, the study area could
be divided into three ecological control zones; key protection area, key restoration area, and moderate development area.

The key protection area accounted for 52.8% , the key restoration area accounted for 42% , and the moderate development
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area accounted for 5.2%. (3) Based on the land use simulation and ecosystem service value assessment in 2035 under the
two scenarios, the total value of ecosystem services under the planned conservation scenario would be 416 million yuan
higher than that under the natural development scenario, and the ecological conditions in the study area would be

significantly improved.
Key Words:; habitat quality; human footprint index; PLUS model; ecological zoning planning; ecosystem services
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Fig.1 Land use map of Bozhou in 2020
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Table 1 Threat factor weight and effect distance
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Threat factor Maximum effect distance Weight Decay type
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Table 2 Sensitivity of land types to each threat
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Land use type Habitat suitability B B AR it
Construction land Cultivated land Unused land
#Hith Cultivated land 0.4 0.9 0.2 0.5
Mt Forest 1 0.8 0.5 0.2
B Grassland 0.9 0.5 0.2 0.3
7K Water area 1 0.6 0.4 0.5
% FI#h Construction land 0 0 0 0
KA M Unused land 0.1 0.3 0.1 0.2
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Table 3 Coefficient table of the Ecosystem Services Value in Bortala Mongolian Autonomous Prefecture
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First category Second category B it i K ESCIE Total
Cultivated land Forest Grassland Water area Unused land
B2 R 55 (EL/ e 1028.39 375.06 266.17 967.9 12.1 2649.62
Provisioning services oA 483.95 859.01 399.26 278.27 36.3 2056.79
KRR 24.2 447.65 217.78 10029.82 24.2 10743.65
PR SF SIS 810.61 2843.19 1379.25 931.6 133.09 6097.74
Regulating services SR 435.55 8505.39 3653.81 2770.6 120.99 15486.34
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LR EZ 23 157.28 3145.66 1536.53 3085.17 145.18 8069.82
i{i’fiﬁwices EFFEM 72.59 1379.25 677.53 2286.65 60.49 4476.51
A1 Total 4851.57 27935.89 13828.82 151971.77 1330.86 —
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Fig.5 Superposition analysis results of habitat quality and HFI
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Fig.7 Land use scenario simulation
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Table 4 Evaluation results of ecosystem service value

SRS i 55 A A8 Ak e

H A Ecosystem service value/{ZJG Changes in ecosystem service value/{ZJG
Land use type 2020 4F- 2035 IR 1 2035 4EfE A I 4 1 —2020 4F 4t T—2020 4F
Bt Cultivated land 15.56 16.27 15.81 0.71 0.26

FRHL Forest 16.94 14.19 15.21 -2.75 -1.73

HiHh Grassland 164.87 176.07 179.81 11.21 14.94

K3 Water area 220.79 225.61 225.61 4.82 4.82
KA Unused land 9.86 8.52 8.38 -1.33 -1.48

A1 Total values 428.01 440.66 444.82
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Fig.8 Change distribution of ecosystem service value in 2035 and 2020 under different scenarios
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PR, 7 S B A BRI S8 2 18T, 36 07 45 5 S b SE B tR 0 5 B R IR A 7255 5 PRAN 5 5 P BT, 60 IX & SR A 7
WE— 2 AR S 5E 3
42 #5ig

ASCAE By InVEST AR N A 355 5 et AT 3P Al , SR FH 2248 br 28 0 43 B 19 7 06 D00 B85 1M 1) A28 2 3 4
B, I PR I & 0 AT A T B AR 2 A DRI, AR A b AR AR S A IX B AR R R S R R
PIZEIE 5, R PLUS BRI BI2E1E 5 K 2035 4R AY 1R LRI HEA T Sh 2SR, 35X Lo 20 B AS [l 1 55 R il 2k
BRGNS AE, AP o0 XL 0 & BPE 5 90 hral ss . AR Es RN .

(1) T v B f A SR TR o LR =7 (56% ) IR Z AR (31%) , T BT AR (13%) , A5 it B 22 11
[P e By R O s R S A T S W i 9 N DS B Y 1 U S DN ) = - L K= N i S R 1=
Tk SR, FE DA R AR DX AR 7 H R 16% . 42% 42%

(2) @t AR i 5 AR IR BOTAN S5 500 oA, HAE A5 200 9 A0 X $e LD BB R IE 2E 4T
2, AT DIAR B SOR P X B A XD NG B R X, Heh i G R AP IR 5 e K (52.8% ), B SUIE R IX
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W2 (42.0%) & E K& XK EMK(5.2%)

(3) BRI RIS 55 AR AR SN S R GRS BSR4 TH T 4.16 1050, HAES RGNS HirE

Pl 1) XS TR AR T 1 SR A RIS R N T 262.8 hm? 3B Ak 1 X S AR /D T 182.2 hm? |, B AR 1 2 A 3RS
53] TR KR R
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