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Land use transition in resource-based cities and its impact on habitat quality. a

case of Wuhai City
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Abstract: The early development of resource-based cities leads to habitat loss or degradation. In order to achieve high
quality urban transformation, it is necessary to deepen the understanding of the relationship between urban transformation
and ecological environment quality, and the study of land use change characteristics and its impact on habitat to provide
basis and support. In view of the lack of such research, this paper takes Wuhai, a resource-based city, as the research
area, and explores the characteristics of land use transition, the spatial and temporal changes in habitat quality, and the
impact of land use transition on habitat quality in Wuhai from 2005 to 2018 by using geo-informatic Tupu and InVEST
model. The results indicate the following. (1) The trend of land use changes varied from 2005 to 2018, and the land use

transition was obvious in Wuhai City. The number of land use change map units gradually increased by 78.14%, and the
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distribution range was gradually wider. In the first period (2005—2015), a large area of grassland decreased, accounting
for 11.61% of the total area, while a larger area of construction land and mining land increased, accounting for 7.45% and
6.63% of the total area, respectively. In the second period (2015—2018), the trend was opposite. The grassland area
increased by 1.88% , and the land used for construction and mining decreased by 5.16% and 2.93%, respectively. (2)
Habitat quality changes in Wuhai showed a trend of strong degradation followed by weak enhancement. 18.75% of the
regional habitat quality in Wuhai was extensively degraded in 2005—2015, while the area of improvement was small,
accounting for only 5.43% of the total area. During 2015—2018, the area with improved habitat quality accounted for
10.86% of the total area and the degraded area accounted for 9.82% of the total area in Wuhai. (3) From 2005 to 2015,
the conversion of grassland to mining land and construction land was the main reason for the decrease of regional habitat
quality, and the contribution of habitat degradation was more than 70%. From 2015 to 2018, the conversion of mining land
and construction land to grassland was the dominant factor for the improvement of regional habitat quality, and the
contribution rate of habitat quality improvement was 70.5%. The results can provide reference for the decision-making of
land use transition in Wuhai City, and have importantly significance for promoting the sustainable development of social

economy and environment in resource-based cities.
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Table 1 Habitat threat sources and related parameters
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Table 2 Habitat suitability of land use types and sensitivity to different threat sources
- b ) 2 A B IS T HE b A b KW Hl ES LR
Land use type Habitat quality score Cultivated land Construction land Mining land Unused land
Mt Forest 0.91 0.56 0.84 0.92 0.3
A Shrub land 0.78 0.5 0.81 0.87 0.23
Hl Grassland 0.7 0.46 0.8 0.84 0.15
T HL Wetland 0.93 0.63 0.86 0.94 0.33
7K1 Water area 0.75 0.58 0.85 0.92 0.28
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Table 3 Changes of land use type area proportion in Wuhai City from 2005 to 2018
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Fig.4 Spatial distribution of habitat quality changes in Wuhai City from 2005 to 2018
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Table 5 Major types of transformations affecting habitat quality and their contribution

2005—2010 4F 2010—2015 4¢ 2015—2018 4
Change type contribution  C1anee bpe contribution  Chanee type contribution
AR R T SR FH -5 b 35.88 Bl Hb-7K 5 22.96 A FH M- 55 4 45.25
Enhance habitat quality T FH - 24.93 b 2 20.89 KA FH -5 25.27
AT FH -5 4 17.47 A FH -5 4t 14.61 A FH -5 4 10.84
A FH -7k 35 14.39 I FH - 7K 35 14.08 AP -7k 35 4.24
- 3.47 A F -7k 3 6.98 FEE FH - 7K Sk 3.70
A1t 96.14 &it 79.52 A1t 89.30
AR R AL Fh R0 b 36.38 Hth- R H 48.54 F - FH b 41.06
Reduce habitat quality - 33.77 - FH 26.93 bk 33.08
F - FH b 13.12 i b 5.40 - b 7.39
i bk 7.33 K38k - 1 5.12 TR A F 3 4.92
TR -Hht 2.68 bR ] FH b 3.22 FHh R0 b 3.35
A1t 93.28 Gt 89.21 it 89.79

4 g5t

4.1 %5ig

AR SN G TR I T B R 1 o B R 5 9 D R T b ) B PR AR i R SO A 5 o AR Ak ) 75 ) L
T EELEE .

(1)2005—2018 4 - M Al FHAR fb i 4k A el A% | B9 v - MR 3% AU B o 56 — B B (2005—2015 4F)
B R TR D SR AR P b TR 0 5 58 B B2 (2015—2018 4F ) FE 1l 1 ARG, 2l 35 FH 1l AR
W H T RO D

(2) BHFFE 300 PN - St ) PR 2 700 L i B SO 500 70 T 486, 32 0 A 1 3 R 3 B AR P T X, 3 A S PR 2 i
Sz, MR R A R ST 2 R L S A R M 2 1) A B AR 32, 2005—2015 AF H Y
P2 K T AR ) R T HE SR P AL, 5 BRI 10.78% 52015—2018 AF48 K 11 AR HE5 FH Hb ISR A FH 4 7] 5
HiEAk , b B AR 5.63%

(3) i rii AR BT o i A Ak R ISR AL J5 5932 T34 2005—2015 4F i 117 18.75% Y X 3k A= 5% i it
AR ST RIS A 85 R A ™ EE 5 2015—2018 AR A= 58 i b 4R T i AR RS K TR AL A AR B A
PEFt,

(4) HCHE5 R FH b, T FH ] %) P 2 A DX A 5 o o AR sl B T 1 = 2 SRR, 2005—2015 4FAE B
J AR AR AT, B 1) SR FH M A P M A R X el A B R R R AR A B R 5 2015—2018 AR AR BE i i R
FHEF SR FH A A 15 FH b 1) B b (2 DX Sl A 5 T R 4R 1 3 R 3R R A S oA ) b 2 AR B IR Ak
B 2B D DA 0 A bR A )

42 e

- b R RS — AN P R R S BAR R 0 23R TR 25 b R ) B . RSSO I RIS R, B
TSI S S 25 kR LA R R Bir, AR R SRR SR A R Xk
BDRAMEAE TR T A58 Bt AR i IR PR B SR sl PR 2, o 4 8l DX sk A 40 22 1k A 4 R A 265 B 5 I i 2 T
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HATBORHEER . L A7 e BEAS S T ST 5 TRt — AR R 5 365 T A 35 T A A8 A Y 3 22 4 R AR AR 2R R
REHH R, CAPIRERI AR AL TPMBOR N 2 LR T B Rk I AR S K 3R
A A R SR, AR A FHE T IS R B, ST i A v R I, e 5 2 DA
T, DRI 9 T DR 0 A P e A At - 3t R ISP 5 st A A L etk BORIN R AAE S 255 IR R g
i L ) P22 3 B - A FHFE 2, 2005—2015 47 5 9 TT i) oAl 280 Sz JR R T e 290 30, A4 5% BE 10 52 J
ARG RAT RS, B LLRAT HI AT S T BN W™ R f= 7 DRI AR B, (75 DX el A 353 Jo ™ T
BAL ., B T A R G T AL | 7o lb TH R BB 5 | P 85T G AL | G805 SR DB/ D X RE TR R A MR, ke
AR - M 5K 5 RIS s 7 Ml el X @ s B DXCAE S BRI DR ik Ty B IO e 25 BUR ELA% UL +
A FHZE AL, 75 2015—2018 4R A 25 FbsiZb AR 7 b 34 0 B¢ b 3t ) A2 Al 34 R AR B3 R T AR 5t
F# SRA™ P AL R Bt e 1 IXRAE SR Bte . ] DU BOR R 3R AT DL -+ 4 SR PR A5 1
FEAE T R P T, 3 ] LA o 582 ) 28 194 A R 72 1 ) 4 2 W) il 01 P e Y 3G D9 3R st ) P 7
R IREh F7 PRI, BEURRIAR T A e 78 3k A v L 3 ERL S A B R R E o R 5| 5 A T A 7
R A S DX I A AP A 5 34 P P e 26 TR o v A 508 PR T M S T e | 3 T DXl A 58 i | (R E AR ) 24
PEORIP P LGS AR S PR T, B BRIl T Al R R

ARWFFERH] InVEST A58 AR 358 5 4 3l 07 12 PR 5T = ) P e 800 A 25 R S5 A 52 i), 5 LAl AT 52 5 1 A
FE, InVEST AS I PAL DI AR 35 Bt ) 322 1 R AR AR SC DTS, w] o BRI 7 el M) T 2 7 % A 2855 ]
HBRMESE  BEEENE, AREERGENNEMHA YR T A B R GRS, AT A0 AR5
X — P B A A RGOS ATV A5 ORI ST b AT R — AR i M A S A A 2 R SR 55 1Y
S e T A PR R R 25 R G S5 s LR, A DR A T A B S AR SR R I A G R
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