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Abstract

To analyze the spatiotemporal evolution patterns of habitat quality in Jinan City and the impact of
urban development, clarify the interaction between urban development and the ecological environ-
ment, and provide references for the sustainable development of regional ecosystems and ecologi-
cal conservation, this study quantitatively assesses and analyzes the spatiotemporal evolution of
habitat quality using land use transfer matrices and the InVEST model, based on 30-meter-resolu-
tion land use data from 2000, 2010, and 2020 in Jinan City. The findings reveal that Jinan’s land use
is dominated by cultivated land, forest land, and construction land, with continuous decline in cul-
tivated land area and significant expansion of construction land, primarily at the expense of culti-
vated land. Spatial variations in habitat quality across the city are pronounced, generally exhibiting
a pattern of “poorer quality in the central and northern regions, superior quality in the southern
areas”.From 2000 to 2020, habitat quality consistently deteriorated, with low-quality habitats clus-
tered in urban and rural areas, while high-quality habitats were concentrated in the southern low
mountains and hills. After 2010, habitat quality improved in some regions due to ecological conser-
vation efforts. Although urban expansion during rapid urbanization may compress ecological space
and lead to habitat degradation, the advancement of ecological conservation policies post-2010 re-
sulted in improved habitat quality in certain areas, demonstrating potential for synergistic urban
development and ecological improvement. Based on these findings, optimization strategies are pro-
posed from two dimensions—urban construction and ecological conservation—to provide refer-
ences for future urban development.
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Figure 1. Schematic diagram of elevation in the research area
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Table 1. Habitat suitability and sensitivity to different threat factors
= 1. £REEM RIS E R E TR ERE

- P2 A B IE F AR S Bt W AT oA v F
Hith 0.3 0.3 0.5 0.7 0.2
R 0.9 0.6 0.9 0.75 0.55
i 0.8 0.5 0.6 0.5 0.55
KA, 0.75 0.7 0.8 0.75 0.8
W 0 0.7 0 0 0
AT R 0 0 0 0 0
FoAth B 0 0 0 0 0
ARH 0 0 0.7 0 0

Table 2. Maximum impact distance and weight of threat factors

= 2. B EFRAFZMERRNE

JB SRR B E B
B 1 0.5 Ltk
R 10 1 EiER
RAY 5 0.6 R
oAt g B FH 8 0.8 2tk
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MFZ 3 ATCAE Y, - AR I bl B Bk, 3 R T R P ) 2 SRR R LS R i R T
PRI A 19.71%; AR 5 Bt 2 HEE S = A7, PR EEA 11.10%. 2000~2020 4E, HFE#kh
A R4, M 2000 4E1) 6737.85 km? T [4%] 2020 41 5948.83 km?, i H M 65.92% F [4 5] 58.20%:
MHLTTARAE 2010 EA BT FF%, {HF] 2020 45, ARHBTOAREH R EFA, EFHE] 1237.89 km?, (LN 12.11%;
A M ARG B K, A 2000 £ 1607.93 km? 19 i E] 2020 4E () 2382.63 km?, i b A 15.72% 3|
23.30%, F§AAE 2010~2020 4, @ FHHLE AN KL 1 f5.

4.1.3. TMFIAEBIER

M 2 sraf LA Y, BFRE T AE 2000~2010 4F A2 2010~2020 SEIX PN FER BN, 45 = 3t oR 2%
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Figure 2. Schematic diagram of spatial distribution of land use types studied from 2000 to 2020
2.2000~2020 AR ARt FI A LR == (8 S n B E

Table 3. Area and proportion of land use types in the study area from 2000 to 2020
F= 3.2000~2020 FAFX T FI A LB TN KL S

2000 4 2010 4 2020 4
b ) P 2 Y

T F/km? i EL/% T F/km? i Lk/% T F/km? i Eb/%

Bt 6737.85 65.92 6295.96 61.59 5948.83 58.20
Wit 1089.76 10.66 1076.05 10.53 1237.89 12.11

i 697.58 6.82 663.42 6.49 518.83 5.08

KA 88.72 0.87 130.53 1.28 133.26 1.30
jeissdathil 1607.93 15.72 2054.71 20.10 2382.63 23.30

R He 0.18 0.01 1.36 0.01 0.58 0.01
it 10222.03 100.00 10222.03 100.00 10222.03 100.00

AHWFRFIFH ArcGIS X 2000~2010 4EF1 2010~2020 4 AN 8] B AT 78 X HEAT -+ b 7R FH 4 5% R % 43
Mo BE5E2HI%T 2000 4. 2010 4EA1 2020 4 {8 & MR F 2R R @ ERL &, 1847 ArcToolbox, 7 %ds
EHTHERH EZ ARG TR, REESMATrhdT o TREFEMEN TR, #7805 x
B, OMONE R R BB B kR Excel TH, WHTHARITSHOLE . MR EFE
AT E S, 515 21 1R F % 3% 40 R S0l -

A% 5 T 1R R G R A FE (L35 44 4% 5)KRFE, 7E 2000~2010 4F 1357 g 5 R I R AR T A
[FTEOLH A, FEIX 10 4EH, BF A B M Dy 3 B A, AR 3 il a2 1019.89 km?, 237.17 km?. &t
WOy NSRRI 1067.58 km?, HE ¥ A 84.78% Kk A M N, [HIAA N 915.7374
km?, 7.56%%K H HiHh. SR 3E 2000~2010 SEHATA], - Hh R AR A0 (1) 32 ZEIS T R B B R L AR O 5 152
oo

i 2010~2020 4 8] 442 - 3t i 8 A AR A b e b — P IR Bemg A AN ], Jerb, AR MR v oy 2
SRR, HHTEA 00N 153.74 km? F1 21.47 km?, Z 3 I OR = B8 N2RAL, AN 164.42 km?, &
WA 94.65%K [ BB AIFE N, ARy 138.59 km?2. £ 2010~2020 FHAN], -+HbuA ARk i) 32 B2
R RGP A% AR Sy e b s 7 L T TV 10 A B 330 2 A 1 P M 3 A8 Sy
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Table 4. Land use transfer matrix of Jinan city from 2000 to 2010

2 4. S¥Ea™ 2000~2010 F L F| LB

2000~2010/km? B it Hiith Kk VR H AT F i
Fh 5319.5706 35.4654 14.8401 50.0256 915.7374 3.825
PR 44,0163 1256.373 6.741 2.4183 42.9561 1.179
Hidh 137.493 7.9947 810.6039 45981 80.7012 6.3864
K3 43.3134 0.1809 0.5913 188.2332 18.468 0.4338
T 228.3228 2.4795 2.988 2.5317 943.9182 0.0369
AT H b 59.0364 0.0045 0.1656 0.7272 9.7191 2.7567

Table 5. Land use transfer matrix of Jinan city from 2010 to 2020

2 5. J¥EgTH 2010~2020 £+ F| FAEEFEAERE

2010~2020/km? B Pt it TR HEBE T AR 4t
Fih 5678.0631 3.4272 4.2876 6.696 138.5874 0.7461
PR 3.3597 1293.408 3.7845 0.0909 1.4184 0.4563
i 3.7944 3.7404 825.8517 0.1629 1.791 0.5922
KR, 1.1808 0.0864 0.1557 246.6846 0.4266 0.0009
VR 19.1673 0.9108 0.7029 0.684 1990.0719 0.0072
A Hhy 0.081 0.0279 0.0567 0 4.194 10.2582
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Figure 3. Spatial distribution of habitat quality in Jinan City from 2000 to 2020
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Table 6. Changes in habitat quality in Jinan city from 2000 to 2020
7% 6. S¥Ea™ 2000~2020 FEiFRAM AR RE LI

e 2000 4F 2010 4¢ 2020 4F 2000~2020 4EAF 4k,
‘ WRKkm?) LBl  mAKmMY)  beBIe)  mA(Kkm?)  Hfl(%) TR (km?)
%= 1249.99 12.23 2021.67 19.78 2143.79 20.97 893.81
Bz 6325.13 61.88 5818.53 56.92 5692.65 55.69 -632.48
— % 0.00 0 0.00 0 0.00 0 0.00
R 1295.73 12.67 1082.18 10.58 1086.37 10.63 —-209.37
i 1351.18 13.22 1299.64 12.72 1299.22 12.71 -51.96
e«
(S
(s
‘ N
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Figure 4. Spatial and temporal changes of habitat quality in Jinan city from 2000 to 2020
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HIPEah . A, R A0 S B RGBT (F B RE Rl 20 DX v, I B a2 s il o e 055 0y 5K
SCHOUMA e 5 A SR E, REETER i SR W WL SR ANLERE,  SCHE SO O T
SRR ER R

5. &
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