N EHE . 1000-0283(2025)01-0014-09
DOI: 10. 12193/j. laing. 2025. 01. 0014. 002
hE 525 TU9SE

SHRFRAERD: A

i HHA: 2024-05-20

f&E AHR: 2024-07-09

Shes
1999 F 4 / & /T FREMA / FEIRA AR
& /ARBEARER TS BRI
s

19904 / L/ RZABR A / BIBUR /R
BEAERARSBEARPIBMAL, ESR
GRS, XML

#BISEZ (Author for correspondence)
E-mail: liaolingyun@fafu.edu.cn

14 | O#

AR, 2025, 42(01) : 14-22.

ETESRGRFSHESTHIRMEBHEESRIPZER
TRAITR

Identification of Ecological Protection Gaps in Fuzhou Metropolitan
Area Based on Ecosystem Service Bundles Analysis

FHRE BERz
LI Qiurong' LIAO Lingyun"*

CLARARM I KGR S 2R B #i 3500025 2310 EI S RITFFERE ., i 350002)
( 1. College of Landscape Architecture and Art, Fujian Agriculture and Forestry University, Fuzhou, Fujian, China, 350002; 2.
Wuyishan National Park Research Institute, Fuzhou, Fujian, China, 350002 )

=

TEPE T AT ST, F0T  ThT i 2855 5 S A A 25 AR AP Z R DR Y T, AR MR T bl S 9, 38
InVEST BRIPEAL 2020 A A Bkt BRISIAE . L3E0RTF. AKIRIASR 4 WOCHAE S RGNSy, AHrias il oy
AR, FET R SOM SR MHrim NS el i A= A R G e 4542, P2 PRI AN 2 e A S AR G I 55 7,
HEMTR BRI AR i A A R g s i, 45501« (1) 2020 4R ENER TR AR S R G M g5 A “VEILes, R
I myzsaak sy, TPEREASRGIRG AR ; (2) AR 6 2L ARG IS5 TR A LA K AT ek 5 (3)
TN A SRS R BS 5, 2 SIS BRI, BRIAAE . A S B eI 55
o, AKUEMFRIR S AR, LE M AR, HICABAMBORME, B2iRASRGMSIN ; (4) mMALTE
PRAPs B I 2 A T W LRI bk, SR DRAP s AR 1.85% . BFTEAS SRR M i Pl X Jak A
SRR B S

KA

AABRGMS R 5 LRGP 5 #RTR 5 SOMRZEIMT 5 InVEST KA

Abstract

Against the backdrop of rapid urbanization, the metropolitan area faces the issue of discordance between economic develop-
ment and ecological preservation. Using the InVEST model, this study evaluates the habitat quality, carbon sequestration, soil
retention, and water yield, four key ecosystem services in the Fuzhou metropolitan area in 2020. It analyzes their spatial distri-
bution characteristics and utilizes SOM bundling analysis to identify the ecosystem service bundles in the Fuzhou metropolitan
area, recognizing spatial characteristics and dominant service bundles and consequently identifying ecological protection gaps.
The results indicate: (1) In 2020, the ecosystem services in the Fuzhou metropolitan area exhibited a spatial pattern of “high in
the northwest and low in the southeast,” with low ecological system service value in the central region. (2) The spatial distribu-
tion of the six types of ecosystem service bundles in the Fuzhou metropolitan area is heterogeneous. (3) The dominant ecosys-
tem service bundles in the Fuzhou metropolitan area is bundle BS, mainly comprised of forest and grassland, with high carbon
sequestration, habitat quality, and soil retention services, but relatively low water yield services, exhibiting high comprehensive
ecological value. This is followed by bundle B4 and bundle B6, while the ecosystem services of bundle B2 are nearly exhaust-
ed. (4) The protection gaps in the Fuzhou metropolitan area are mainly distributed in the Jiufeng and Daiyun mountain ranges,
with an overall protection gap rate of 1.85%. The research results can provide ecological protection and spatial optimization
ideas in the Fuzhou metropolitan area.
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Fig. 1 Distribution map of protected areas in Fuzhou metropolitan area
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Tab. 1 Data types and sources
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Data type Data name Resolution ratio Data source
S /EY/S 1km PR BRSO 5 AR 255 (http:/www.resde.cn/DOI)
R ;;ﬁ;fl% 1 ll;r]: 5 5% e R R 5dR . Cs (http:/data.tpde.ac.cn/zh-hans/)
T-HFIH 30m HERABE TR SR AR TG (http:/www.resde.cn/)
TR 1 km R -3 5R % (https:/www.rserforum.com/)
. DEM 30 m NASA xR EF# 53R Mg (https:/nasadaacs.eos.nasa.gov/)
R B - open street map (https://www.openstreetmap.org/)
FA R - 2019 AEAREEE Mol Rt ik
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Fig. 2 Calinsky criterion values for different bundleing numbers
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