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Analysis of spatial distribution characteristics and influencing factors of
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remote sensing images
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Abstract; Brandt's vole ( Lasiopodomys brandtii) is a common rodent pest in the steppes of Inner Mongolia, China. To
explore the potential mechanisms of Lasiopodomys brandtii occurrence, and develop effective survey techniques on a large-

scale, a field experiment was conducted in the steppes of East Ujimqin Banner. Images were collected using an unmanned
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aircraft system and stitched from two different habitat plots of Brandt’s vole. Each image was divided into 1hm® grids, and
the numbers of overwintering colonies were identified. Environmental factors and geospatial data were extracted from remote
sensing images and the correlation between these factors and colony density was analyzed using Pearson’s test and a
generalized additive model ( GAM ). The results showed that vegetation (0.1<NDVI<0.18) indices can indicate the
selection of overwintering colonies in Brandt’s vole, with voles preferring sites with sparse and low vegetation to build
overwintering colonies. NDVI, especially in September and October, was found to be highly correlated with colony density.
High density colonies were mainly found in areas with specific NDVI ranges from 0.25 to 0.35 in September, and there was
a significant negative correlation between NDVI and colony density in October. Furthermore, high density colonies were
concentrated on southeast slight gradients (0.3°—1.6°) with a relatively high altitude (895m—915m). These findings
provide valuable insights for predicting the selection of overwintering colonies and managing Brandt’s vole populations in

spring.

Key Words: Brandt’s vole; overwintering colony; unmanned aerial vehicle ( UAV); generalized additive model;
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Wit SR A H (B FIAE B (5) sh, WA o S iU sh Rl 26 iy 40.8% , 2 A2 245 R e 24 A
R 5B SR AT e e i WO < )8 i 1 Y RS ) R 7 T BB R B X 5
S R G AR FRRE t i s H A (AR, BORR  “ ARS R AR (B S RN RS SR i
i F BIER, 2 FECR RV E B AL, B IAE R MR A5 A5 TRE , i ELAG RS B2 | b i AR A 2P R
o, T P N B R R 22 4 A A BRI AR A B N S B e T R A, R AL T AR IR
W SRR AR B T RL, R R EF R A ARk, A 2007 ALK, K E R E ARG F
RN 3644.7 J7 hm® ' SR, FERUIERR T R, B A A T AR R A | f 7 R R e LA B e 0 5 DA, 55
BLEERGETTN 56 SOA B R M, SESETT, 2019—2021 45 #5435 46 %8 9 16 T FR A FL B4 k2 A T AR
1 149%—17%") W] 52 B0A 5 BT PR RS Y A 2 S IR A B TR I AR, WP R A S R B ARIE R
Ol A RE K A HA B2

PGt g e B M) 2 M R A O T WO A i Al | H A S DA BRAY S K AR
B T RE R AP BRI, JX 607 T AR 2 i N T ME L ST AR B i s
TRUERS RO S IR BIPOH I E BB 2R eah R 5 BRUE i 3R B B SRR A A B A% S8
577 PR TGRSR A (Y B A s A R PR, B B VA I R AR SR IROA T ARG 22 i )
ARG, AL AR U BE XA 2 KRR B | T X 2 i, B RS R AR bR sh iR B K
TR BTG YA RGO B JE AHLE AR PR SR R bR B AR N T A,
RO A R (U BIR) B) A8 R DAl B R R AT 2 ) A AL, O BT 3 Biln , FERS S5 R TR
K R 3 XU ( Ochotona curzoniae) T 10 MELHOETEIEATRAR , 4545 Hly 10 A A B A, 0l ey it RS fe 3
SRR A L BRI AN, 40T T R B Rhombomys opimus ) BRI 4345 S B2 B 1n] w e |
R BE ML S AR LR B AR AR AE D XS 5e 3R WY, T AL AT LAFE R el o S 3 B
S PR O PREORS HE I, AR T 208 BT s ) o A R e — Bl 2 e JR v 0 1 B R R IR A R (R
o, 3 T LS S 0] R T A A DX A S AR DGR AT , 487 B R R A AR BRI 2 IR AR DG R T

P St e e A A O A Rk AN D7 RS R BUE 2 R K R DX 2 T AR i
70% , %t 7 POl & J v il ™ SR i, A B B R ( Lasiopodomys brandtii ) Je: P9 52 iy A< 5 1 780 55 5 X o 22 L
Z—, EE AT T AR EANITAE DUR RS 2% SR AR RE 75 , MR By g I E R AEROR & ATl e
IR TK 40 F R B SR AR A B aed ™ i i & | DA HAZ I -5 0 547 D M SO, 1l P S5 vty e i o 2 119 B
FURIXFG e 2Z B3 [C UG S e AR AL AR A TR A /D B st o e R (L i

http ; //www.ecologica.cn



1496 JAE = 45 %

e 2 FFHIE AR 25 18 SRR AR H AT R R4 T 88 BE VA, Ko o3 B 25 18] 43 A AT S M e e 4l . PRk, A
IR REFEAE A FC TH R AR BRI &, MURTJC AHILR A BV i A XA AR SAR i ad F LA PR AR A
SRR E | 0 Wl A 2 18] 3 A A AR e R 2 18] A1 07 B i R O 5 IR 7 ﬁﬂ‘ﬁ 5 H AT B R A DG Y
AN T, IR I0 AHILE AT A FR B 100 505 MRS 9 977 3 o ) R TS5

1 HREHR

AHFFEAE NS IR XSRS 5 W 2 2 BR AR 0 L0 B 52 (117°0719"—117°3'59"E,45°3819"—45°41'1"N)
HEAT . AR S ERBRID IS E N ST [ 6 XA MRS, Ak P S 36 XA RS B AR L, U RS | AR
B4 W GEILT RS R T | U BRI M ,ET&BTBHEE“ AU S S E AR, EBE K L 528.88 km, &
TR R RS AR R K B2 300 mm EZETE 6—8 H 0y, b 4FFFE/KE MY 70% ; 475 & & 7F 3000 mm LA
b NEEKERRY 7.5 65 IR A R 2.8°C A B RIRFER B BRI,

T 2 ok ARy 2km , BEHDL “AERE DL — O PE RS 7 1), R L2 3 km®, V4K TE 888m—929m,
MRS, IR SRS 1 A b R B IR PR R 2R 5 8 O R A R A E AR A] (hips ./
www.resde.cn/ ) S, A HE — 9 AT 4% IS Y 5 2L DL K 5% (Stipa grandis ) 2 3, FF 0 — W) LL UK 5 ( Agropyron
cristatum) NAE/NRER T KEFE T Fe B/, AR G SRR A R ] L3 A0 T R 1 7R S AR R Y b
AL(ET)

Il m

N oenrsmmeE . L

TS

30m

0

1 AREREARESKEREERE

Fig.1 Location of the study area and overwintering colonies of Brandt's vole
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Fig.2 Visual interpretation of overwintering colonies of Brandt's vole
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Table 1 Density analysis of overwintering colonies of Brandt’s vole in plots One and Two

e S Rt — FEdh—

Parameter Rank Plot One Plot Two

AP A Vegetation composition KEF HEFSE PKE N/ NR AL

TEFH Area/hm’ 588 614

& IEE Grids number/ 4™ 451 472

TA#EECE The number of colonies/ ™ 6581 2412

He PR 31/ (/) Liso .

The average density of colonies per grid

A% P A5 125 T A 2 B/ (/b ) 53 38

Maximum density of colonies per grid

NIRRT 25 2 P IR/ (4> him ) 0 51(11.3%) 142(30.1%)

The number of grid in different ranges of colony density (0,10] 174(38.6%) 250(53.0%)
(10,20] 90(20.0% ) 64(13.6%)
(20,30] 68(15.1%) 9(1.9%)
(30,40] 47(10.4%) 7(1.5%)
(40,50] 20(4.4%) /
>50 1(0.2%) /

R2 TRELBHZTETEMNHNEEERSE

Table 2 The average value of environmental factors in grids with overwintering colonies in different density

e B A W% KA

Density range Grids number biol bio2 bio3 bio4 bio5 bio6 bio7 bio8 bio9
0 193 0.1463 0.1805 0.3878 0.4771 0.3457 0.1668 904.65 217.04 1.03
(0,10] 424 0.1479 0.1824 0.3816 0.438 0.3376 0.1652 904.5 203.59 0.97
(10,20] 154 0.1474 0.1743 0.3799 0.4124 0.3254 0.1538 905.47 200.64 1.1

(20,30] 98 0.134 0.1595 0.3665 0.3867 0.3155 0.1389 908.37 181.25 1.54
(30,40] 131 0.1318 0.1539 0.3596 0.377 0.299 0.134 908.25 184.41 1.42
>40 21 0.1251 0.1484 0.3676 0.3639 0.2804 0.1297 908.21 218.14 1.52

biol—bio6 ft 3 5—10 A i NDVI, bio7 bio8 Fl bio9 MR MK (m) JEEE(°) I (°)
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Table 3 Analysis of GAM model between overwintering colonies density and environmental factors
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Smoothing effect term Estimated degree of freedom Reference degrees of freedom
biol 5.365 6.574 13.384 <2x10716
bio5 7.71 8.227 3.154 0.0019 ***
bio6 3.582 4.517 50.489 <2x10716
bio7 2.531 3.207 10.547 1.29x1076 ***
bio8 3.349 4.018 2.844 0.02146 "
bio9 1.000 1.000 7.492 0.00635 """
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Fig.4 Effect analysis of environmental factors on density of overwintering colonyin Brandt’s vole
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