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Pollination service analysis of Chongming wild bee based on INVEST model
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Abstract: Pollination is an important service function of ecosystem, and bees are the most important polli-
nators in pollination service; however, research on wild bee pollination in China is still very limited. Simulation of
the wild bee abundance can protect wild bees and their habitats and save pollination costs to better protect and
exploit wild bee resources. The abundance of wild bee was investigated by pollinator abundance using the crop
pollination module of InVEST model and the result was analyzed by ArcGIS. The results showed that: (1) When
the farmland nearby forest and has a small area of building and wetland, the wild bee abundance in this area was
higher and the farmland received a better wild bee pollination service. (2)The farmland in the midwest area of
Chongming Island had higher wild bee abundance than in other areas. This area should be protected and crops
needing insect pollination should be cultivated and new architecture should be avoided and new development of
tourism should be limited. The farmland in the east and near the border of Chongming Island has lower wild bee
abundance. More trees and flowers should be planted to create a more suitable habitat for wild bees. (3) A
long-term crop production plan in Chongming Island should be made based on the pattern of wild bee abundance.
It is recommended that crops such as watermelon and oranges that need insect pollination service should be
planted in the midwest of Chongming Island to protect and utilize the wild bee resources. And crops that need less
insect pollination service should be planted in the east and border areas of Chongming Island.
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Table 1 Land cover suitability values

MR R HTH S R HC TSR EC EMEaMREC
Land cover Ground nesting Cavity nesting Summer and autumn forage
JKAK Water body 0 0 0
Ml Wetland 0.1 0.05 0.5
Pt Forest 0.6 0.9 0.3
%% FHb Construction land 0.3 0.2 0.4
A< H Field 0.7 0.2 0.7

TE: *HdE 2% T Groff %12, MU S By AR i AT #0428

Note: *Data refer to Groff et al.*!, and according to the characteristics of plants in Chongming Island ,which have been adjusted

® 2 EARFEZEEWME
Figure 2 Wild bee species in Chongming Island

Th2& Species T Nest substrate FrifE K AT IE 85 /m* Typical foraging distance
FRABEE W& Apis cerana HuTH Al 7¢ Ground/Cavity 2 340
AR Xylocopa appendiculata 17X Cavity 3670
MY & Megachile sculpturalis HTHI/AA /¢ Ground/Cavity 1724
WAL Andrenidae i1 Ground 500
b&& Halictidae HLTH Ground 100

E: *BIESHT Groff &0, P& S dn i B,
Note: *Data refer to Groff et al®®! He Chunling et al®, Wu and Zhou ¥ .
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Figure 2 Simulation maps of the wild bee nest abundance index for each bee species in Chongming Island
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Table 3 Abundance of wild bees nest in different land cover types in Chongming Island

X1 ESTPSYL EStiEIS 4 A H e araiihiil 2 By MER = By KAk

Area Islandwide Forest Field Construction land Wetland Water body
FH1E AVG 0.232 0.349 0312 0.129 0.034 0
Fr#fEZE STD 0.123 0.056 0.038 0.019 0.005
A5 R H CV 53.02% 15.95% 12.21% 14.77% 14.48%
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Figure 3 Simulation maps of the wild bee nest abundance
index in Chongming Island
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Table 4 Abundance of wild bees nest in Chongming Island border

ZEIPIX A Frf A Hh 28 7 hzS:i A H
Buffer area Islandwide Forest Field
i /m Radius 500 1 000 1500 500 1 000 1 500 500 1 000 1500
THME AVG 0.186 0.201 0.212 0.260 0.278 0.289 0.246 0.258 0.267
FrifE 2 STD 0.097 0.099 0.099 0.045 0.046 0.046 0.039 0.036 0.035
BREFCV 52.42%  49.00%  46.43%  17.36%  16.50%  15.86%  16.05%  14.03%  13.00%
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Figure 4 Simulation maps of the wild bee abundance index in
Chongming Island
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Figure 5 Simulation maps of the pollination service value
index in Chongming Island
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