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Ecosystem services demand assessment regarding disaster vulnerability and

supply-demand spatial matching
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Abstract: The spatial distribution pattern and matching relationship of ecosystem service supply and demand are
fundamental issues in the field of ecosystem services. Focusing on ecosystem services to enhance the ability of urban systems
to withstand natural disasters and resilience functions, this paper introduced vulnerability to disaster-withstanding to
evaluate the ecosystem service demand. Zhuhai City, one of the first special economic zones, was selected as the case study
area. Soil conservation service was the focus of the supply and demand analysis. Vulnerability to disaster-withstanding was
used to evaluate the demand of urban systems and residents and represented the spatial heterogeneity of demand. The
InVEST model based on “3S technology” was used to quantitatively assess the supply potential. The matching state of
ecosystem service supply and demand was analyzed on both watershed and town-street scales to provide suggestions for
municipal land use management, landscape optimization, and urban economic construction. The results showed that

according to the spatial matching of supply and demand, Zhuhai included high supply and high demand, low supply and
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high demand, low supply and low demand, and high supply and low demand. The spatial misalignment of supply and
demand of soil conservation services in Zhuhai was considered relatively serious. The demand of densely populated urban
areas was extremely high, but there was a serious lack of supply, whereas the high supply of some ecological sources could
not benefit the population of surrounding areas. High supply and high demand areas, taking account of economic
construction and ecological protection, only accounted for 8.7%. Low supply and low demand areas were widely distributed,
which were agriculture-oriented with slow economies. This study was an important attempt to describe the spatial
heterogeneity of ecosystem service supply and demand and spatially match supply and demand, which provides a reference

to urban construction and ecological management.

Key Words: ecosystem service; demand; spatial heterogeneity; vulnerability to disaster-withstanding; spatial matching of

supply and demand
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Table 1 Land use structure of supple grade

B AL B ps: ) Bl K35k AR KA i
Supply grade Arable land Forest Grassland Water area  Construction land Unused land
= L4 High supply 1.24 66.11 1.13 10.61 20.91 0.00
LS Little high supply 11.82 49 81 0.14 17.36 20.87 0.00

rP 44 Medium supply 18.27 45.66 1.20 6.90 27.76 0.21
BARALZS Little low supply 30.45 23.58 0.47 16.75 28.75 0.00
AL Low supply 34.05 7.69 0.05 39.45 18.35 0.41
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Table 2 Land use structure of type of match between supply and demand
b R [RESZ IR RESZHIRTERIN o LA IR SR
4 Hb e High supply and high demand Low supply and high demand Low supply and low demand  High supply and low demand
Land type EA/hm?  FARH/% ARV A% EAV/hm? EAM/% BBV hm? H 4t/ %
Area Percentage Area Percentage Area Percentage Area Percentage
#k Arable land 3192.93 23.48 12103.29 31.27 18819.99 33.26 6447.51 13.74
FAH Forest 5950.35 43.76 4049.64 10.46 9039.15 15.97 22520.34 47.98
|l Grassland 39.60 0.29 30.60 0.08 144.90 0.26 435.69 0.93
7KIk Water area 1422.27 10.46 9208.71 23.79 19541.25 34.53 6360.57 13.55
A
ﬁ,ixm ’@ 2993.22 22.01 13309.74 34.39 8795.52 15.54 11106.45 23.66
Construction land
A Unused land 0 0 0 0 245.61 0.43 65.97 0.14
S Total 13598.37 1 38701.98 1 56586.42 1 46936.53 1
*3 HELREENSVNEEEH
Table 3 Landscape pattern index of type of match between supply and demand
L DC i 25 A N, N, SO B SOMRAERE PB4
stfun e 3 EER BEHOE B e SRR FOULRERE PR
Type of match between R . Landscape Landscape Average fractal
Landscape area Plaque quantity Plaque density . . . .
supply and demand dominance concentration dimension
475 555K High supply and high demand ~ 13737.69 17 0.0104 4.8441 99.2115 1.0708
AL 755K Low supply and high demand ~ 39011.94 12 0.0287 15.2727 99.4747 1.0588
TRAELAE T >R Low supply and low demand 61601.76 25 0.0153 11.1664 99.2795 1.0684
%75 5K High supply and low demand — 49434.75 47 0.0073 7.8348 99.1384 1.0519
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