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Land use multi-scenario simulation for balancing ecological protection and

economic development
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Abstract: From the perspective of land use, we made a comprehensive assessment on the importance and vulnerability of
ecological functions in the Longmen Mountain transition zone. The Natural Breaks method was adopted to classify the
calculated values of the importance and vulnerability of ecological functions. Then we referenced the designated ecological
reserves, the area with comprehensively ecological assessment grade V was classified as the land use restriction conversion
area under the planning-controlling situation, and the area with comprehensive ecological assessment grade IV and V was
classified as the land use restriction conversion area under the ecological-protecting situation. The regulation of land use in
the research area with natural-developing situation was remained as 2010 to 2015. Compared with the natural-developing
situation, the conversion probability under the planning-controlling situation of the cultivated land to the construction land
was reduced by 30% , the conversion probabilities under the planning-controlling situation of the forest land and the water
area to the construction land was reduced by 20% , and the conversion probability of grassland to the construction land was
reduced by 10%, and all reduced parts remained the same as the original land type. And in the ecological-protecting
situation, the conversion probability of the cultivated land to construction land was reduced by 30%, and this part of

cultivated land was converted to forest land. And the conversion probabilities of forest land and grassland to construction
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land were reduced by 50% , and this part of forest land and grassland were remained the same as the original land type. In
the three different situations, the cultivated land, forest land, water area and unused land in the research area were
reduced, especially the cultivated land, which was reduced by more than 300km’. Under the planning-controlling situation
the cultivated land was reduced less than other two situations. The grassland and construction land were expanded, and the
construction land increased quickly in the natural-developing situation. Based on the multi-scenario land use simulation
results, we extracted the land patches that needed to be weighed. The decision thresholds were classified as Grade V | slope
25°, and local forest line elevation of 3500m. Multiple logical decisions were made in combination with the current land
class, main function zoning and other factors, and the multi-scenario simulation results were integrated. The integrated
scheme can not only protect the ecological environment well, but also take into account the economic development of the

research area.

Key Words: land use and cover change; multi-scenario simulation; future land use simulation model; Longmen Mountain
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Fig.1 Schematic diagram of the research area
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Table 1 Main data and their sources
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Fig.2 Importance of ecological services
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Fig.4 Comprehensive ecological evaluation and Proportion of grading of ecological comprehensive evaluation
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Fig.5 Restricted areas of land use transfer under different scenarios
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Table 2 Prediction results of land use demand in the research area from 2015 to 2020

4y B e Hily kB AR A
Year Cultivated land Forest land Grass land Water land ~ Construction land ~ Unused land
2015 E5ZPR The actual in 2015 2633060 3567863 2818765 75150 141984 30778
2020 4ET5 I The forecast in 2020 2615203 3583573 2800410 82745 154216 30573
2020 4E5ZPR The actual in 2020 2613826 3566579 2818308 76571 161709 29943

3.1.2  FET R ML 05E B AR5

PIRBIFFEIX 2015 AP+ H A B AF h SESTHCR K 09— (A0 JLS AR DR AP0 9 9 >+ A S 3
TR S AU S B R AR 25 B v BN B RoRE S B 20 RO BB B 13 71
TS ) 4 R S B R E 4 A 7 R IR 22 (H (RMSE ) 4 0.29163 , F/n I ZRE5 R nl {5
303 FERSHUASERE AR S

FERS AE I BB F AT FSE ™ 5 2015—2020 4F 2B - M P P BS LTI IR H 215
b 5K BRI B A AR T e SR WA S M AE I AR

A B E S HGE S 0—1 Z 8] AUA B S EEBRET 0, 7R 12208 I b A 0 B A A HC Al
A ARUBFFARIR SRR 3x3 BABIRET 11362 BABTFEIX 2015—2020 4F52F7 4 HF P B ik HEAT 4815
WH(FK3),

®3 SEHNESH
Table 3 Neighborhood factor parameters

PR Bty Mt i K3 I AR i
Land use types Cultivated land Forest land Grass land Water land Construction land Unused land
Kiss £

BRNESH 0.53 0.45 0.43 0.9 0.95 0.63

Neighborhood factor parameters
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Fig.6 ROC curves of six land uses simulations
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Fig.7 Actual land use status and simulated land use status of the research area in 2020
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Table 4 Number of grids for various types of land use demand under different scenarios in 2030

EES 2015 4E 52 2030 4EF5 The forecast in 2030

Land use types The actual in 2015 AR R 5 HR 29 A A RIE R
b Cultivated land 2633060 2577099 2583110 2577099
b Forest land 3567863 3563819 3564101 3564525
HiHh Grass land 2818765 2817280 2817323 2823512
JKIH Water land 75150 79412 79439 79414
X H Construction land 141984 199648 193284 192708
KA Unused land 30078 29677 29678 29678

3.4 ZIHREHISE
MRS LA E SR E, iR A B AR A A 5t LRI S AR S AR I S =M S 2T 2030
AEEFE X LR RO (35 5) S fs Bl (1 8) .

x5 WREX 2030 £E=FES LRI AEMER/

Table 5 Land use simulation results of three scenarios in 2030

, 2020 3 IR T PRI AT 3 AR I
LA The actual Natural development scenario Planning constraint scenario Ecological conservation scenario
fand e tpes in 2020 G ik s AL G 2k
HFHL Cultivated land 2615203 2577099 -38104 2583110 -32093 2577099 -38104
Ml Forest land 3583573 3563819 -19754 3564101 -19472 3564525 -19048
b Grass land 2800410 2817280 16870 2817323 16913 2823512 23102
JKIK Water land 82745 79412 -3333 79439 -3306 79414 -3331
AV Construction land 154216 199182 44966 192874 38658 192359 38143
AFFHL Unused land 30573 30144 -429 30089 -484 30027 -546

TEAREBEST , THAMBUR & R 2 T30, BF5E X 2020—2030 4425 #2841k a3 5 2010—2015 4F
P — 3, et B A 15 AR R RIS ST ,2020—2030 AE (8], BF5% IX kb s 20 381.04km? | Acth ik /0>
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Fig.8 Results of multi-scenario simulation of land use in 2030
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Fig.10 Integration of multi-scenario land use tradeoffs
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Table 6 Comparison of trade-off results with the three scenarios
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