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Abstract . Habitat suitability evaluation is a basis for species conservation, habitat management and planning. Over the past
decades, the number of wild Asian elephants in Yunnan Province of China has increased sharply, and elephants’ emigration
from their original habitats frequently occurred. However, habitat quality in the newly inhabited areas is often poorly known
due to lack of records in presence of Asian elephants, which hinders Asian elephant protection and risk prevention. The
rapid development of remote sensing big data mapping technology provides new data sources for habitat suitability evaluation

studies, and offers the possibility of identifying suitable habitats for species on a large regional scale more accurately and
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finely. In this study, a remote sensing big data-driven habitat suitability evaluation system for Asian elephants is
constructed. We selected the Yuanjiang-Lixianjiang River Basin newly immigrated by Asian elephants as a case area, used
meta-analysis to search for environmental factors related to Asian elephants habitat evaluation, and screened out habitat
suitability evaluation factors by combining correlation analysis with variance inflation factor test. Subsequently, all habitat
suitability evaluation factors were quantified based on open-source remote sensing data products and their weights were
calculated using principal component analysis and analytic hierarchy process. Finally, we used a Habitat Suitability Index
(HSI) model to determine the habitat suitability of Asian elephants in the study area and analyzed landscape patterns of
habitats of Asian elephants. The results show that (1) the habitat suitability of Asian elephants in the Yuanjiang-Lixian
River Basin decreased gradually upstream. The optimal habitat mainly occurred in the downstream basin, with a small
distribution in the midstream basin and almost no distribution in the upstream basin. (2) The Yuanjiang River Basin was
less suitable for Asian elephants than the Lixian River Basin because it had less connected and more fragmented habitat
patches, which cannot meet the minimum home range requirements of Asian elephant populations and make it difficult to
sustain a long-term survival of the “northward migration elephant herd”. (3) The habitat suitability decreased along the
northward migration route of elephant herd called “northward migration elephant herd” roaming in 2021 with the decreased
distribution of natural broad-leaved forests along the way. The findings provide a basis for scientifically guiding the elephant
herd into suitable habitats to avoid the conflicts between the human and wild elephant and thereby to ensure the safety of the

elephant herd and the affected residents, which will serve for the regional biodiversity conservation and rural revitalization.

Key Words: habitat suitability index; meta-analysis; remote sensing big data; Asian elephant; Yuanjiang-Lixianjiang
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Fig.1 Location and topography of the study area, Asian elephant occurrence points and Asian elephant migration routes
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FIIRE I KU | AR TS 25 5 W 2 A 638 B ME AT R A 2 MU S R RS | S 2 B I E E AR BR X
AWFFALITHT T TCTL-ZEANTLIR IO P G A= 5 AR, A [l 32 3t 300 O 5 38 B A B8 Dy s A Jmy T B Ak sh 45
1 S G P A5 e R S 1 R 38 B AR B T SR A T ARk T 4 A K B P 3 R B, T R X Y 538
A= 35 A 25 a R R SR B ML ST, SR W YN G A B A R S £ A B A R R
42 45ie

KSR HTFA IR I 08 H SN G2 A BE0-AN IR, 45 B A R e Al A VIF 2505 2 AR B 3 R E A P
TN M I TR B i A AR SR R - A HST TR ARSY T T V- AR L O O G A B
PE R SOUAS Ry 45 AR 458

(1) TCIT-ZEANV TS PN G A 45305 B 32 R B DU 21 L i B B A1, fpedd A 3 /b H 22850 4 F
T R

(2) TCIT BTN G A= B8 38 B T 25 VLI 38K, $5e 3 A= 58 40 A o8 /0 FLAG s fb B 7 1, TGk Wl 2 I 9 52
bR d /NGB T AR T 2R, ME LA ST 45 U B KA A7

()W “dbBE B SR G shit 2k, ORI FH /78 Bl 28 0 2 SR, KSR Il b RS A A1 s /D>, 2B B3 e
TG
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