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Abstract: The study on the ecological suitability regionalization for Coffea arabica in Guangxi is of great reference
significance for accurate and effective utilization of ecological and environmental resources, guiding scientific site se-
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lection for planting and rational production layout planning. The MaxEnt model and ArcGIS software were used for the
modeling of 58 distribution points of C. arabica in Guangxi and 15 environmental factors, and for the prediction of the
ecological suitability regionalization and spatial potential prediction in current and future climate scenario. The model’s
prediction results had high consistency and reliability, with the AUC of 0.937, the Kappa coefficient of 61.6%, and TSS
of 0.738. Climatic limiting factors (coefficient of variation of precipitation seasonality, isothermality, precipitation of
coldest quarter, mean temperature of coldest quarter, min temperature of coldest month) played a decisive role in the
ecological suitability regionalization of C. arabica in Guangxi. The southwest of Guangxi was the core concentration
area for highly suitable area, and important distribution area for moderately and lowly suitable area in current. The top
five of total suitable areas, in descending order, were Baise (46.20%), Chongzuo (21.97%), Fangchenggang (8.26%),
Nanning (7.33%) and Yulin (6.46%) in the prefecture-level scale. The top five of highly suitable areas, in descending
order, were Jingxi (149.58 km?), Xilin (109.77 km?), Napo (62.94 km?), Debao (50.78 km?) and Shangsi (47.31 km?) in
the county scale. In the future climate scenario, the total suitable area showed an increasing trend, particularly suitable
habitat expanding gradually from the southwest dominant suitable area toward the northeast potential area, with the core
distribution areas shifting from the southwest area of Guangxi (Baise, Chongzuo, Fangchenggang and other regions) to-
ward the northeast (Nanning area together with the central and eastern area of Guangxi).
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Fig. 8 Suitability regionalization of C. arabica in Guangxi
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Tab. 2 Suitable habitat area of C. arabica in Guangxi in current and future environment conditions

15 38 X TS X RIS F X AU E X
=3 gt Highly suitable area Moderately suitable area Lowly suitable area Total suitable area
Scenario  Period i i i 1 it i 1 it i 1 it
Area/km®  Proportion/%  Area/km’ Proportion/%  Area/km® Proportion/%  Area/km’?  Proportion/%
24 1970—2000 6403.65 3.07 13 494.36 6.48 30 418.08 14.60 50316.09 24.15
SSP126  2021—2040 23 731.98 11.39 21 025.05 10.09 39 505.58 18.97 84 262.61 40.45
2041—2060 20 704.75 9.94 24 253.11 11.64 49 188.37 23.62 94 146.23 45.20
SSP245  2021—2040 33 931.05 16.29 23 251.93 11.16 36 029.84 17.30 93 212.82 44.75
2041—2060 36 146.43 17.35 36 834.36 17.69 47 967.98 23.03 120 948.77 58.07
SSP585  2021—2040 19 117.16 9.18 17 682.40 8.49 30931.80 14.85 67 731.36 32.52
2041—2060 32 284.67 15.50 24 398.81 11.71 43 541.10 20.91 100 224.58 48.12
%3 HWHBEKAT EMIMMHEERM (F) RAFHSHER
Tab. 3  Suitable habitat area of C. arabica in Guangxi on the prefecture-level city scale in current environment conditions
FHEEX Pl B X IBE X BIEEK
b X Highly suitable area Moderately suitable area Lowly suitable area Total suitable area
Region T2 1 R it [ 1 i 1
Area/km? Proportion/% Area/km? Proportion/% Area/km? Proportion/% Area/km’ Proportion/%
[EREN) 4776.13 74.58 8152.57 60.41 10317.19 33.92 23 245.89 46.20
SRAETH 420.98 6.57 3111.34 23.06 7522.34 24.73 11 054.66 21.97
Bk 1153.70 18.02 1296.56 9.61 1703.77 5.60 4154.03 8.26
T T 2.08 0.03 22.06 0.16 504.50 1.66 528.65 1.05
M 14.65 0.23 371.39 2.75 3300.45 10.85 3686.49 7.33
HO T 6.25 0.10 44.61 0.33 1251.63 4.11 1302.48 2.59
FE M T 4.17 0.07 98.93 0.73 1993.26 6.55 2096.36 4.17
EAT 25.69 0.40 381.25 2.83 2844.63 9.35 3251.57 6.46
JeitET 0.00 0.00 1.39 0.01 136.03 0.45 137.42 0.27
ST 0.00 0.00 14.26 0.11 759.20 2.50 773.46 1.54
ERZN) 0.00 0.00 0.00 0.00 2.08 0.01 2.08 0.00
B 0.00 0.00 0.00 0.00 15.25 0.05 15.25 0.03
ke 0.00 0.00 0.00 0.00 42.05 0.14 42.05 0.08
HH T 0.00 0.00 0.00 0.00 25.69 0.08 25.69 0.05
Bt 6403.65 100 13494.36 100 30418.08 100 50316.09 100
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Fig. 9 Distribution of ecological suitable areas of C. arabica in Guangxi under SSP126 scenario
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Fig. 10 Distribution of ecological suitable areas of C. arabica in Guangxi under SSP245 scenario
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Fig. 11 Distribution of ecological suitable areas of C. arabica in Guangxi under SSP585 scenario
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