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Research on the Temporal and Spatial Evolution of Habitat
Quality and Terrain Gradient Effect in Mountainous City .

Taking the Urban Area of Sanming as an Example

Zeng Zhen, Ai Jingwen,Cheng Lingyan,He Tianyou,Zheng Yushan
(College of Landscape Architecture and Art,Fujian Agriculture and Forest University, Fuzhou 350002, China)

Abstract: The expansion of urban construction land had always been the main factor affecting the urban ecosystem. Due
to its complex and sensitive natural environment, mountain cities were more vulnerable to the impact of biodiversity.
Therefore ,in-depth analysis of the habitat quality of mountain cities were a necessary measure to improve local habitat
quality and protect biodiversity. In this study,the InVEST model was used to simulate and calculate the habitat quality of
the urban area of Sanming in 2011 and 2021 ,to evaluate the habitat level of the urban area of Sanming,and to analyze
the gradient effect of the habitat quality in combination with the terrain level index. The driving force analysis of the
habitat quality in the study area was carried out by using geodetector, and the main factors affecting the habitat quality
were explored. The results showed that, (1) The average habitat quality index in Sanming urban area in 2011 and 2021
was 0.539 9 and 0.595 3, respectively. The habitat quality level was generally at the upper-middle level, showing a
phenomenon of high outside and low inside. (2) The habitat quality in the urban area of Sanming showed obvious spatial
agglomeration characteristics, with regional agglomeration of high-quality habitats and regional agglomeration of low-
quality habitats as the main agglomeration characteristics. (3) The habitat quality distribution index in the urban area of
Sanming has a significant terrain gradient effect. High habitat quality had an absolute advantage in high terrain gradient,
and low habitat quality had an absolute advantage in low terrain gradient. (4)In the driving force analysis of habitat

quality in the study area,the influence of natural environment was higher than that of social factors. The research results
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strengthen the cognition of the temporal and spatial changes of the habitat quality of mountain cities, and had certain
theoretical and practical value for the improvement and protection of the habitat quality in Sanming urban area.

Key words : mountainous city, habitat quality, terratin gradient effect, Urban area of Sanming
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Fig. 1 Research region
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Fig.2 Classification of land Use in Sanming Urban Area
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Table 1 Threat factors and their maximum impact distance, weight and attenuation types

Jilrif 5 FKIEE /KM & IR
biisi) 5 0.6 &k

i daipi 8 1 TREL
B 6 0.5 2tk

F2 AELHF AR EE EF R R E
Table 2 Sensitivity of different land use types to threat factors

Jorats R
+ H I FH PSR A BEE B -
B A T
AL 0 0 0 0
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L 0.1 0.2 0.8 0.5
P 0.4 0.5 0.4 0.2
i 1 0.6 0.4 0.2
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W2 3 iz, A 2011—2021 4F = B 17 XAS ] - b 1] 2R B AR 7 bR &, 76 2011 4F 2021 AR AR 45
2 i KT L, 5 R R AR 75%. 2011 AERF b AR 7 HO QR MM, 35 B T 15.47% , HoOoh
VeI b KR, 2021 4F @S b AR & FA2 05— R OBk i Kk sk, DA 2K T R A A AL R
KA A AR K, DN 15.47% T2 6.8% , FRHBTHTAR &7 HEE N T 5.64% , S M i AL 38 in
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F3 20112021 £RFELHERER
Table 3 Area of different types of land from 2011 to 2021

g=1

) 2011 4F 2021 4F 2011 4E—2021 4F:
- Hb ) 2
TR km? HO/ % T A/ km? Ho /% T AR Ak km? [ L)
A 130.478 4 4.43 206.776 8 7.01 76.298 4 2.59
KK 29.233 8 0.99 24.285 6 0.82 -4.948 2 -0.17
biis: ) 456.141 6 15.47 200.529 9 6.80 -255.611 7 -8.67
5 74.510 1 2.53 92.483 1 3.14 17.973 0 0.61
FHiL 2257.515 0 76.58 2423.803 5 82.22 166.288 5 5.64

i ArcGIS F¢ =W T X 2011 4F 2021 4F 4 b 73 28 040 20 47 58 WAE I & hn 4 A, 45 31 = BT IX
2011 4F—2021 4FEA[m] - 1R S RY I AR L RS L I (3% 4) ,2011 4FE—2021 4R 151 1], = W7 X A4 b b 1) HI 2
TG AY 55 hy O] 0 R SR B S AR I3 T 243.653 4 k>, I (08 0T Ml S 0 bk, | 3843 7K dul v
TR H 5 AR S RS A i SN, B R AR hy a5 FH b 32 B AR TR RS 51 56.708 1 km?

F152.467 3 km®. #iHh =B A Ay d15E FH 3, ARCHE 3= B AL Ak Sk EE R b A b
%4 BRXLHF PEBEYR

Table 4 Land use transfer matrix in the study area

2021 4E
+ R 2 - -
A H IK 3, Bt i b Siih

A 65.902 5 1.341 9 12.284 1 9.993 6 40.956 3

7K 3%, 4.806 0 21.245 4 1.465 2 0.419 4 1.297 8
2011 4F Eoimi 56.708 1 0.873 9 123.849 0 31.057 2 243.653 4
s 26.892 9 0.545 4 11.161 8 22.017 6 13.892 4
B 52.467 3 0.279 0 51.769 8 28.995 3 2 124.004

22 4AEBERET
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SR BUE RS AR (R 6) KB 1 BEBE I 4 FAsm kg U i oy B 8 iR 8 T 115.717 5 km? 2 B8
] 3 A4 B Ak i T AR B S I B, SR 3] 113,956 2 km?, 3 2 A 55 1) 4 2% A= B ik e i T AR B s L A B T
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Table 5 Habitat area and proportion of different levels

2011 4F 2021 4F 2011 4F—2021 4F
- H R 2SR
TR km? AL/ % T km? AL/ % T km? AL/ %
1 632.799 0 21.47 436.846 5 14.82 -195.952 5 -6.65
2 259.072 2 8.79 158.985 0 5.39 -100.087 2 -3.40
3 509.913 0 17.30 533.592 9 18.10 23.679 9 0.80
4 912.174 3 30.94 1 093.948 2 37.11 181.773 9 6.17
5 633.920 4 21.50 724.506 3 24.58 90.585 9 3.07
*6 MRREEREEHBER
Table 6 Habitat quality transfer matrix in the study area
2021 4F
A BRER
1 2 3 4 5
1 305.557 2 60.263 1 89.265 6 115.717 5 61.995 6
2 38.168 1 61.551 0 113.952 6 39.802 5 5.598 0
2011 4F 3 31.872 6 22.3353 265.721 4 174.055 5 15.928 2
4 41.743 8 11.093 4 64.611 9 623.548 8 171.176 4
5 19.504 8 3.7422 0.041 4 140.823 9 469.808 1

AR
I 002
[ 0.2~0.4
[]04~06
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20 30 km

3 20112021 TR EEREN
Fig.3 Habitat quality distribution in Sanming urban area from 2011 to 2021
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Fig. 4 Local autocorrelation analysis of habitat quality
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Fig. 5 Distribution indexes of habitat quality under terrain index gradient
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iz FHH M 43 B 2011—2021 4F = BT XA B3 5 it i AR R 3l Sy AL, 45 21 4% 5 e R R e (P fH.
$1<0.05). 7 AIH1, 2011 SR8 bR AR KB/ MR R R #82 (0.328 4) >PM2.5(0.302 8) >4F 34
(0.275 6) >AFERFMH (0.210 0) >HEAE(0.091 9) > A HE (0.012 8) ;2021 4F 4545 brfift B 1 i KB/ IMR IR
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(0.037 1). 2011—2021 4F = xS T8 X B A= B8 Bt i B8 ) e o, AF S4B AF 35 PM2.5 A [ T o 1Y) iff
BT NI B 5N % BE AR R T s ot BRI AR AR R 52 e ) W e v T
P RFE T UL = R AERE N A H AR A = BT XA B i WK 3 i b i iR T SR L E
SN B RE e A0 1 , B T B 2 30T Ak A R A FH b 9 9 5K X T AR B 0T 6 1 5 T Al 1 A
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=7 2011—2021 FARRERREFME TR ¢ ELHIT
Table 7 Statistics of g-values of habitat quality impact factors in the study area from 2011 to 2021

i BRI ES I T HEHZRT
YR YR AE SRR B s NS FH PM2.5
2011 0.275 6 0.091 9 0.210 0 0.328 4 0.012 8 0.302 8
2021 0.216 1 0.105 1 0.128 7 0.260 2 0.037 1 0.164 9
+23/\
3 énllﬁ
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243.653 4 km®. (2) =HTTIX 2011 4EH1 2021 4F [ F- 3 £ B8 48 805 51 0.539 9.,0.595 3, A58 i F K
R T EAKOE R S s ) R B A m b A B S, (3) 2011 4F RN 2021 4F Moran’s  {H
A3 9120 0.847 ,0.848 , F B — BT DX % AR 1% ot et 8 25 (1) 52 00 P b ) 8 SRARRAIE | 22 B MR A 5 It o (i
SEEEER RBUE SIRBUEER T, (4) 1 .2 P B TR 5 AR B 0 THa B AR, 5 2%
A 358 5T et A3 AT 1 B o T (57 A6 B () T o5, AR DR F T S A b T (5) 4% R ) IR 2% % A 35 o o 1) 25 ]
O3 AR ELAT — 78 WA RE 7, 2011—2021 4F f B X T B 5% DX 0 A 35 I o A R ) e, AR B TRE AR
PM2.5 AT R TR o RO 8 0 WD 00 1 88 5 B8 55 N I 4 B ) Mo e s Bk - T
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