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Abstract: [ Objective ] Robinia pseudoacacia, as the main afforestation tree species in China, plays an important
role in improving the ecological environment and increasing carbon storage to alleviate climate change. This paper
predicts the spatial and temporal changes of the suitable area distribution and carbon storage of Robinia
pseudoacacia forest under different emission scenarios in the future, and analyzes its carbon sequestration
potential, so as to provide scientific basis for regional plantation development planning and sustainable
management. [ Methods] Based on the MaxEnt model, this study predicted the potential suitable area of Robinia
pseudoacacia under future climate scenarios, and the potential geographic distribution and area of Robinia

pseudoacacia were studied quantitatively in the future. By analyzing the contribution rate of comprehensive
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environmental factors and the importance of substitution, the influencing factors restricting the potential
geographical distribution of Robinia pseudoacacia plantation were clarified. The spatial distribution of carbon
storage in 2090 s Robinia pseudoacacia forest was estimated and analyzed by using the volume stand age model
and the volume biomass method. [ Results] 1) Temperature factor was the most critical climatic factor affecting
the distribution of potential suitable areas of Robinia pseudoacacia, with a contribution rate of 64.4%,
precipitation factor came second. 2) Under the current climatic conditions, the potential suitable areas of Robinia
pseudoacacia were mainly distributed in the Yellow River Basin, the Huaihe River Basin and the upper reaches of
the Yangtze River, and the high suitable areas were mainly distributed in the northern part of China, accounting
for about 4.2% of the total land area. Under the future climate change, the concentration of Robinia pseudoacacia
loss area will increase under the SSP245 and SSP370 scenarios, mainly located in the Sichuan Basin. The
expansion area was mainly distributed in the surrounding area of the stable zone, showing the characteristics of
distribution fragmentation. 3) In the future, the carbon storage and carbon density of Robinia pseudoacacia forest
will increase under the four climate scenarios. By 2100, the carbon storage will reach the maximum under the
SSP585 scenario. [ Conelusion] Under the high emission scenario, the medium-high value area of carbon storage
moves northwestward and is concentrated in the eastern part of Northwest China.

Keywords: MaxEnt model; potential suitable area; volume-biomass methods; carbon sequestration potential;

Robinia pseudoacacia
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Table 1 Bioclimatic variables

Hir ik T fﬁ E};ﬁ %f
Bio6 T H AR C 22.6 37.2
Biol2 AR R K mm  20.7 3.2
Bioll IRV 21 2R C 13.3 9.5
Biod REFE WM RREZE  C 11.6 11.8
Biol5 REKEFENHELRRZE  / 7.1 3.9
Bio3 G / 6.2 0.6
Biol9 IV ZE R K mm 4.8 3.6
Bio9 5 R G b YEE C 3.8 3.6
Biol AFSF 3SR C 3.4 2.2
Bio2 SRR H 2 C 2.2 15.9
Biol0 e PR 2R C 1.3 1.3
Biol7 I T AR K mm 0.8 0.8
Bio8 5 W 2 Ik C 0.6 1.5
Bio7 Tk B2 AR 2 C 0.5 3.2
Biol4 T B K mm 0.4 0.5
Bio5 I A do T C 0.3 0.3
Biol8 AR K mm 0.2 0.1
Biol3 £ il A oK mm 0.1 0.5
Bio16 o Wi R K mm 0.1 0.1
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Table 2 AUC values of Robinia pseudoacacia under the

future climatic scenarios

He gl = At /a AUCH
e} 0.935
2021—2040 0.937
SSP126 2041—2060 0.937
2061—2080 0.934
2081—2100 0.934
2021—2040 0.940
2041—2060 0.931
SSP245
2061—2080 0.936
2081—2100 0.930
2021—2040 0.935
2041—2060 0.937
SSP370
2061—2080 0.935
2081—2100 0.934
2021—2040 0.934
2041—2060 0.931
SSP585
2061—2080 0.937
2081—2100 0.934
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Table 3 The suitable area of Robinia pseudoacacia in

different climate scenarios and different periods

10* km?
. mad sl daEdE RiEd BaEsd
E=N S =
HE %1% 5 HF 3 /a X X X K

i 40.77  29.16  70.10  140.02
2021—2040 22.78  30.47 71.18 124.43
SSP126  2041—2060 21.05 33.93 75.10 130.09
2061—2080 21.54  38.20  74.73  134.47
2081—2100 24.10 31.69 65.11 120.91
2021—2040 23.63  30.07 78.96 132.66
2041—2060 20.99  33.32  80.38  134.69

SSP245
2061—2080 32.01 32.33 80.38 141.43
2081—2100 20.16 31.12 86.70  137.98
2021—2040 21.12  35.84 69.71 126.67
2041—2060 21.15 34.17 77.99 133.32

SSP370
2061—2080 19.54 37.60 77.25 134.40
2081—2100 22.44 3244 7834  133.22
2021—2040 20.24  33.47 70.83 124.53
2041—2060 21.16 37.61 76.19  134.97

SSP585
2061—2080 20.93  39.88  66.09  126.90
2081—2100 19.76  39.18 85.37  144.31
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Fig.2 Suitable distribution changes of Robinia pseudoacacia
under different climate change scenarios from 2021
to 2100 in China
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Table 4 Carbon sink potential of Robinia pseudoacacia

forest under different climate changes from 2021 to 2100

. eigir/ AR R/ T B/
e B (I\

HRRCSE Tg (Tgra  (Mg-hm >
2040 14.82 — 28.21
2060 21.36 0.32 39.39

SSP126
2080 26.41 0.25 46.67
2100 26.73 0.01 51.16
2040 15.72 — 28.45
2060 21.46 0.29 38.68

SSP245
2080 25.19 0.17 46.06
2100 29.00 0.19 52.08
2040 15.27 — 28.57
2060 21.50 0.31 38.89

SSP370- o050 26.11 0.23 16.92
2100 29.02 0.15 52.36
2040 14.80 — 28.38

sepsgs 2080 21.90 0.35 38.77

) ' 2080 25.19 0.16 46.30
2100 30.90 0.29 52.34
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Fig.3 Suitable distribution changes of carbon storage in
Robinia pseudoacacia under different climate change

scenarios in 2100
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Fig. 4 Response areas for Robinia pseudoacacia under different climate change scenarios
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