5544 B3 3 W) K A P A 3 4 Vol.44, No.3
2024 6 H Bulletin of Soil and Water Conservation Jun., 2024

REBERBHEREES =T T HESHERENS T

A, M OE, ot E, EAE, R AR

(LR R GRS TR, 28 A IE 2300365 2.8 ARl R AL EBE, VL3 M al 210095)

B OE: (AR BRBIT R S [ 5 50 UR RE VR4 4 A o AR Il i, RGP Y R S Oy 2 N T R JB A 7 T
HEE . T B R S I A R T e b R T 5 R Y 7 Al I 3 A I AL S SR I S U 2Rk 7l I s )
AL R BERT BB . (D7 vk ] 25 T BE R BT e B 0 R WO B B TR . 0 B 28 50 AE 2 NI BB L BT IR BR 8
5 AR ARG IR O 5 2 (] A R AR DG BK A4 R BT 3y 2 Y, L2 B0 AR B T 2005—2020 4F B9 T
SEUHE S 2 IR K 2021—2035 4F B BOHE B B 07 L BT AT R T A5 R B 22 1 S5 R FrE T 40 A
(4528 ] QO8I T b 3t A T AN 28 0% 2 JR AR 285 T 2 JRe iy R At o T LA st S 4 415 0 47 e 280 2% 1 8 80 R =t )
S AL 0 & BB . © BRI e BURJRAT 0 — D R & Y B R — R —E R R HE
B AU LRI, 2 R T 43 3 AL AR T AR R A 32, s o R R 58 . OB T 20212035 4F 2R
P14 155 52 3k JR 2 S 5 g ARLARL L BRIV M L b L K 30, R St R AR A B e D R B R R T R R Ak kD
LR R T 338 Vel T BT IR PR AP BT T T AR B AT N AR T e UL A B o R B U R A
A (LR S JR T 0 TR B ERARAP E AR R YT IR AR B — e AR R RS (4510 BT TR AT AT i )
B R ANAED N TE B R A R S A 3 TR T bR T AR G R O B L LA A A LR R R R T

P
KR WHRBWT; #HRKRE,; RENFHA,; LR HEW; ZEE KR
X #ER AR B XEHE: 1000-288X(2024)03-0113-11 hE 4SS F299.27, F293.2

XEAS B RN, B, NS, SR IR AL IR T AL AT R T b b R R 5 A AL T [ ] K A PR R T
2024,44(3) :113-123.DOI:10.13961/j.cnki.stheth,2024.03.013; Yu Ran, Wei Lu, Ye Yun. et al. Simulation and
prediction of land use structure in context of transformation of resource-based cities [ J]. Bulletin of Soil and

Water Conservation, 2024,44(3):113-123.
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Abstract; [ Objective ] Resource-based cities are important guaranteed cities for national resource and energy
security., Their transformation and development mode should be promoted in the direction of high quality.
The change of land use structure under the background of transformation of resource-based cities was studied
and the prediction and simulation were carried out to provide new ideas for the territorial space optimization
of resource-based cities in the new era. [ Methods] Based on the concept and connotation of the
transformation and development of resource-based cities, the systematic impacts of five dimensions of
economy, society, population, science and technology, resources and environment are analyzed, and
correlated with spatial layout, a system dynamics model was built. Historical data for Tongling City, Anhui
Province from 2005 to 2020 was used as a reference, and datasets from 2021 to 2035 were used in a

simulation scenario to carry out a multi-contextual land use structure trend prediction analysis. [ Results ]
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(D The current situation of land use and economic development in Tongling City laid the foundation for
development that was used as the basis of setting the conditions for transformation and reasonable prediction
of changes in land use structure. @ As a systemic concept, the transformational development of resource
cities has formed a hierarchical framework of “system-indicator-element”, which is not only interrelated and
inextricably linked, but also transmits its effects on different land types and influences the land-use system.
@ Differences in the development of land use trends between 2021 and 2035 in Tongling City were similar,
i. e., the decrease of arable land, forest land, water area, grassland, and unused land decreased from
economic development, social progress, and comprehensive development, and the area increased slightly
under the scenario of resource and environmental protection. In contrast, the increase rate of construction
land decreased with economic development, social progress and comprehensive development, and the
expansion rate was controlled to a certain extent under the scenario of resource and environmental protection.
[Conclusion] The new-era transformation of resource-based cities should not only integrate the intrinsic
elements into a systematic concept but also enhance the attention of the land-use system and emphasize
structural rationality and development coordination.

Keywords: resource-based city; transformation and development; system dynamics model; land use structure;
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Fig.3 SD model structure diagram of resource-based cities transformation based on land use
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Table 2 Mathematical equations of SD model of resource-based city transformation based on land use

E SD #5284 ¥ 2 7 ik & 5
F10=0.016 7 x GDP+5.822 1 D
PIO=0.011 2 * GDP+6.976 9 (2)
FI0O=0.007 9 * GDP—0.223 9 3)
AI0=0.026 4 * GDP+11.691 4)
BB F ARG SI0=0.002 * GDP+1.221 (5)
FO=658.881 * FIO—27.497 * TP+110.824 * CA+49 468.174 (6)
MO=2 269.330 * PIO—23.783 * TP+20 588.244 * GLL.+18 306.401 D)
FPO=1 403.295 * A10+238.483 * TP—786.932 * CLL+18 800 031.407 8
IPO=2 543.123 * 10+25.123 * TP+56.345 * 1L+ 109.246 9
SQ= (MF* +1IF* +SSF* +EF*) '/ 10
MF= (NMB? +-NHFP?) ! an
TR IF= (RAPC® +CGPR* + CWPR’ + TPRP* + PAP*) ' 12)
SSF= (NBMIP? + NUIP? + MBPIP*)/* (13)
EF=(GHETR? +GSETR* +SSTR* +ESTR*) " (14)
JG:ESY TP=UP+RP (15)
PD=TP/LA (16)
FH T R 8 SRI= (REDS’ +NMSP? + DRI +NPAG* + LCRI*)'"° an
RE= (NRF?+PCF*)"* (18)
PR F R4 NRF=(GC* +IWW? +DWC* +T* +P*)"? a9
PCF=(DGAQ* +HDRDW? +STR? +TWGE? +1SWDR? +IWGE? +DGAQ*) /" (20)
TL=2 964 2D
CL=—0.006 * P—0.429 x GGR+0.973 * AI0—8.831 * TP—8.986 e— 05 * FPO—0.531 * UR (22)
—0.71 % IL.+3497.18
FL=—0.079 * P+0.529 * GGR—1.958 * FIO+8.599 * TP+0.459 * URf 49.74 x SF—104.408 * (23)
NRF+13.847 * SPF+73.544 % GL.+1.802 * IL—1.148 * DGAQ+0.005 * IWGE—23.368 * T-+82.88
AR WA= —0.181 % FL+41.954 » GL+ —1.924 x UR—0.007 » P+5.095 * FIO+9.786 ¢—06 x FO =
—6.273 * TP+23.28 * SF—1.572 * SPF+0.812 * STR+44.99 * NRF+0.018 * UR+1 400.27
GL=(0.013 * IL-+0.001 * P—0.09 * PIO+2.331e— 05 * MO+0.07 * TP—0.003 * GGR+0.012 * (25)
UR—0.299 * SF—0.442 * NRF—0.157 * SPF—0.014 * GC—0.006 * STR—9.58 * 0,71~0.003 6
IL=—0.245 * GGR—0.186 * UR+0.11 * NAGDP-+5.568 * SF+5.996 * PCF+0.99 * SPF+70.823 (26)
BL=TL—CL—FL—GL—WA—IL 27
3 SHEFRENIRA
Table 3 Instructions for 5 scenario settings
i 4 R GDP 34 £ % i Ak A ¥ AR AT E AR LN FH it b H 7
H AR natural natural natural natural natural natural
7T KRR superior natural natural natural natural superior
a2 natural superior superior natural natural natural
WHAR I natural natural natural superior superior natural
R K average average average average average average

. natural H— & EARZS s superior A X PRHE & ARES s average g — JB & JE IR 25 FURR X PR & i 4R 25 10 S 35 & iR 2

24 HERBEBIE
TR AR 5C F8 AR AR A g o 5 0 A 2R SR AT

BCPEARG I8 G IE o 3 2o A RF 1R 25 A, X4 B T R IR
U 1T 3% A R G sh ) S R 2005—2020 4E 8 I S
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BB SRR 5 R AL 2005—2020 4F il 45 SR kAT
K 56 A IE A2
A—A"

p= A=A
P20 Sy A R 2, B W RS TR S UL {1 AT R
A RWESHE; AT E A X EBME

- Hl R A TR B T AR R R 250 0,315 00, 4]
TURE BE AR = . SRR B AR K R
T FH b 1 7 AR R 5 22 35 /N T 306, b g = 1 H A
FH MR 22 AR AT /N T 10%0 75 A LA R B 2R,
P A ) FH T R /DS S B R R 56 15 2 2 % S FH i T
R 25, 25 b T ad . n] DL I A AR A 400 K ok 4 R
ARAE L

3 gR55Pr

BT R AR B BRI S A B A o i
Vensim BPF K 4R T 0] 46 4y B B9 2021 4F
ZALAFE 2035 4R FR RIS BE T 4 DK Z 15T
ABIAE SR . FEANF IR RIS BE T . 45 2R R Y £
W S Al 5 2 A5 A kR AR A U 2 B P AR
PE 25 SRR AR AR R A . 3 T IR h U B A, AN ) K
JEG BT T B 45 IS AR 0T = 4t 1) A2 £ 7 AR i e 1 52
W], % 1t 24 il T 00 4 473 1) 38 o i A W7 5 A2 72 A (B 5D
AR, #0350 T8 25 S vk O AR AL B

X100 % (28)

UL SR KR e a R S B B b bR Ml K B b R
A H 0 A R R R A S SR A R
Jr 1M 3 D8 . 5722 By 22 S Mk S A b e L K R bR i vk
2 b R R MR )N

R MG 28 5 2 Je s > 1) gt 15 FH b 75 SR 38 in s #F b
MR K 8L Rl SE R 2 DL 2 Bl g X0 AR R R A v
WAL E WA K RERE AT KRN FEEH
P e HECEALAS TR AR ™ Ay i A s L R P
JIT AR 7 M BE A5 S I — H Ak, P 3 gk At FH
TR FRLD /D S 1R P e T B 5 R 19 FH b it 5 4
ARy, H% RS R BT 0, Bk b AR D i 2 B
2035 4E 4r Bl & J& K 1 670.69,1 620.46, 1 634.63,
1 675.91,1 650.42, A8 fk 3 43 iy — 6.44 %6, —9.25 %,
—8.46%,—6.15%,—7.58% . KIS AN ARHEAE Bh 2 5k
DERZ . KB E 2035 AF AR A FE 53 5] —5.03%,
—8.35%,—7.37% , —4.50% , —6.32 % , T AL AE Sl #f 2=
g 14.82 km?® . ARHLZE 2035 4F 43 B8 0 23.52,30.96,
30.01,22.33,26.71 km’ , B B A 22 Ky 1.5% ., HHLFA
I b DRSS AR T R A T RRVAR S U 3 D L (HL AR B
FARXTHR . 2020 AW 24 0.17,0.000 616 km? ,
TETGEE 22 MM T, W & 2035 443 51k 6.70,
5.03,5.88,9.73,6.84 hm”, AF|HH % 2035 443 5
4 0.051 7,0.046 5,0.049 1,0.056 2,0.050 8 hm*, M
5 FH Hb 1) 28 Bl A 25 43 0 Sk 27 Yo R 15.75 %%

2015

1900 [ B 610
1850 600 |
° g 590 f
g 1800 | §
= = 580}
= 1750} =
= B 5700
= R
2 1700+
B £ 560 f
1650 550 L
1600 L - ' s 540 L
2005 2015 2025 2035 2005
A
500 ¢ s 0.6
”a 450 05l
£ 400¢ o
& 350t 2 047
R
% 300 | g 0.3}
E 250} = 0.2
= el |
& 2007
150 | 0.1}
100 L s - . ol
2005 2015 2025 2035 2005
0

2015

A e, 410
400
£ 300}
R
= 380F
= a0t
N
360 |
350 f
2025 2035 2005 2015 2025 2035
£y £
ng 0.0307
< 0.025f 1 35
=S 1% 5%
1= 0.020 | W
= 1% 5%
il 0.015 | b 5
= 0.010 |
#® 0.005 |
ol .
2025 2035 2005 2015 2025 2035
E E

5 2005—2035 FiEE T & T AR B FEE

Fig.5 Simulation results for each location class scenario of Tongling City druing 2005—2035
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B FH M AR Ak 1 5 3R 5 b b 2 B, BT R
AR KRS S I e A ARy Ak
& At (AT R JEIE SN . & 2035 4 AR
Wk 373.89,444.46,426.16,366.06,402.94 km®, 1%
B R 72.86%,105.49 %, 97.03% . 69.24% ,
86.29 % , AEENFHM I Hy 36.25% . HEBEFH M i AL AE AN
[Fi] 175 5 1] 114 22 S5 Pk P AT — 7 2 2 b 0K 30 > ik 8
PARMEZR T K AT 5t B SCRE IR LR, R
T A DR R ) SR 2 B 1 EL bR S A 22 77 b I T I S DA
ST A AR R ARl dnl T A R X R . B
% T 255 k0 BT i R i 3 T DR B [ A
AP 1.20 X 10° km® B HL L1 28 AR 50k, S 17 B
A BTHE I R bR K R A R R H AR
AR FH A oK R A B AR . A SR R R
PRI 55 R0 Sk B S AR PR AR M K A
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T AFURE A0 JF At 42 R 1Y 5 34 I s 82 A T s 2>

AR SO IR SC R G B g 2 v B AR R Y X T
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Tl 152 Tt 1 0 S IR 55 s 1 B, BR 20 2% B 22 0% &
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M. GG B A0 RO S T B & TR S
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S it A R RN e R 55 TG N L AR AR IR AR AR A
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