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Abstract

Ruoergai Grassland, as one of China’s largest alpine grasslands, holds significant ecological and
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economic value. However, rodent infestation is a major biological disaster in Chinese grasslands,
posing a threat to the sustainable development of animal husbandry in Ruoergai grassland. In or-
der to timely and effectively monitor and address rodent infestation issues, this study explores
methods for monitoring rodent infestation in Ruoergai grassland using multisource remote sens-
ing data. First, rodent information is discovered and extracted from drone images. In addition,
meteorological data and ground survey data are combined, and factors such as Normalized Dif-
ference Vegetation Index (NDVI), aspect, temperature, precipitation, and land use are analyzed
and discussed in relation to rodent infestation in Ruoergai County. A random forest model is em-
ployed to simulate the distribution of rodent infestation in Ruoergai County and analyze its spatial
distribution characteristics. The research results indicate that using the random forest model for
rodent infestation simulation achieves an accuracy of 81.8%, with a kappa coefficient of 0.748,
which is consistent with ground survey data. Specifically, the southeastern part of Ruoergai
Grassland shows a smaller impact from rodent infestation, while moving north, the rodent infes-
tation trend significantly worsens, displaying a multi-scale dense distribution pattern. This study
can provide a reference for rodent infestation monitoring research in high-altitude regions and is
operationally feasible.
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1. 518

B J B MR R A R L BRSSP LA R KT M T PR ARy, B b g A B
(KR P T ARSI [1] o A4 R M B B D T A 9, i i A0 L 35 2 v 3 F (1)
AR R RERCR, M SREU IG 2] o KO 1E] R 80 0 M 3 R TN W, X e VA AT
2%, HAEEHERAR, HEmB, REEZESH A,

AR, ETRBBHAMKNRECLER 7Y AR, BEEANARE, NRERNHRME T HE
Foo FERZEREE b, E A O A 34T T A B 5 : Wilschut 2518 ] SPOT. Quick Bird 54> T,
ST T WA ST (K KD BRI BE A AR, R X 1A RO BERAEAT AR BE[3] [4] [5]. 2017 4E4%
IERI5SR A MODIS TR B R AZOR AT RIS AR RAE, 7AW R, FECLIE MR 5002550 A
PR SR, o BRI X I A 2R 30 F SRR eI AT T TN . DAAERIF AT b AR PR B R R 2 i & Fh g
BRAEFIE . P oPERGORI6]. 33 C2FH Landsat8 JEAH 3% L1 TM BIE, 08 7 KRR IR AR
ERAFE IR IR, IR RO A KR, N R E s A M RER G TIRIR[7]. HET, LA
P GG 2 R T3 AT IL[8]-[13]. TEES[14]55 K R ANV BEF A, LUESSMSGHT RN
SR, o9 5 SR R T A BEAT e TR Ao KPS (L] T TE AL A G (SO SiE s B S AT $508 K
4, R BURE ¥ (rat hole index, RHIVT & 5 BT IR, A3 R i 0 S U A VR A FEE AR . T
B2 [16] A ¥4 Mask R-CNN A2 [ 4 17 | Res2Net 4451 ANUARSURARSE &, $2H T —Fhpi A
B SRR IR A 5 2 B 5, 6 B RN R AR R AT AS AN 23, HE T G HE I ) 2K 8 () T A
SRR, LT AR B R 0 B M
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SR, AR BRI AR R SRR AR U T I T S R, (R R B A I T AT AR
AT ERRGB[17]. H TR T 2 S rh T REMAL BT %, (HAPREX e RO R T SEBR ) SR F B iR
PR FE— Bkl BN, JRIERECHE 1 MR AN 73 A 475 5 4O b il R A AN AR 2SR RNR, XT3 TR SR AN
57857 -

AHE T B A B 25 G I EOR 5 IE AU &, R S I R AR R SR AR T, R
BT REIBEOR B E R BRI, DU RO B R E . IR I R R A S B PR L SRR A

2. W5 F*®
2.1. WFRXHER

AR FEALT Y AE AE BT IR TS I B IE M (18] 1), HAE R R AR b0 %, A /RS F R 2
XAk, 2P KAl B2 — . A BEE X TR 10620 km? , 4P 1.1°C, 4P 317K 660 mm.
RIS, AT HZ, HER, REKR, EEWAAZE, FEWEEEPELRKY, 75
W IAERR R BT o A 7K o e R R B J B R A ™ B X 22—, 28 201~2019 E I ISR, A
FEX A F B D s R B o T, FERBTIIA) 0 R W B Al B R, (ECR D, faF . MR R T
T A AE IR E T 5 AL X, MR AR 3200~4800 m YE N, A B WS THIBARKE . SOUIT R AR L
B S AT R R S 3 R A sty AR 7 S BRO E D . ARFE DY R R s i SEFrgg i, 2018 4
VO JUR A BRI TH AR A 2.84 x 10° hm? , LE BAFEI KL 4.7%, H EBIRTHFIZ) A 1.82 x 10° hm? ,
PR ARG KL 0y 10%, B A 2R CL e ™ H R i & Ol O T R e [18].
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Figure 1. Schematic diagram of the location of the study area
1. MRENETEE

22. WiEES

221 EAHHIE
AW FEPR I BITE AN 248 2021 48 5 A5k, SREEC T 24 DR R, X R S A e
IR X o BRI BOR A B e RO B AR, AT TINECRAE . RERET SRR AR R )
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HAmARBOT 20, BN SR R B TE 28 8 68 k2 ], ~PbikHE 32 sk AT b . 7E R FH ™
HH A B X, R, KRB T E BT, AR R BRI T 68 5K R, TfE
BCEE SN RABIX, GIanvarga e, MR 1 28 SKESRHEAT AL BE, 1 2 9 Te AWHLITHA 85 B 35 ™
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Figure 2. Drone-captured footage

B 2. TAHRERES

AN G AL B Pix4Dmapper X IX LG 3 AT A0 . B A0 PR 5 AR i SNBSS TEAE
AR Ak i, DA ERFE SO B B B A B 80% LA o SR JERHRAR AT DRI R,
AR R TBAN(DSM), [FIB RG2S R AR ERNHR S . FATRIEREME R AT S B EE R
T, FEERRZSERE, AikSsESAER=EMEEE, IFEHLAE N T IEREG. BT AR
P B T AR R A& a0 =M gk, WEEBEMZ IR ER, RIbToikTr (EhdE 1T iE
AR PR IS BRAAE . A T 15 I F0 X I At R RFAERUAR B (1 SRR, T8 6 K B 5 B A T K P 4
AR R ISR (. 1) A S SCH A BT S54RI AT 1 Ab 3

T T R A RS R R e 1) B AR AR R, X A SR AL R AT P 4k, IR R B MR
BTG, T LA ERE MG R IR HHR T AR S . fE S R R GO E S
3B BE X IR ) FE A A

Table 1. RGB data table
% 1.RGB 8%

B ¥ N PSS Band 1 Band 2 Band 3
Max 255.0000 255.0000 255.0000
Min 0.0000 0.0000 0.0000
Mean 15.2845 15.2759 15.2845

Stdev 15.9275 16.0007 15.8338

N T AR R AT T IX BRI AE S, Pix4D ALFRIRAE O IX L R B AT 1AL EE . B R R
E#EN VERFEERRAD, AR R X ffaEonE, HrEA Q).
Grayscale =0.212671*R +0.715160 = G + 0.072169 * B 1)
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A 2%

S, RORLINE G RGN B RIS FUAERIOE NG GRIT R R A8, i )
BRI S, BEET —MAFRE IR0, JEHOR T LU A IR A B LS TIR R, 7
AR R 5 5 .

2.2.2. DEM Si2%E
ALOS 7 H A58 i 0 78 Ff JAXA) ) Advanced Land Observing Satellite-1 (725 i a0 B2 -1,

ALOS)Ii H . ALOS-12m M, KIET ALOS [ PALSAR %83 . PALSAR A 2 Fiii=, G4
HHA(FBS). Z WA (FBD) LA K il AU (PLR). H 2006 4% 2011 4F, PALSAR M L JB & A2
IK(SAR)AAE T KB AR . ALOS PALSAR RTC ¥#i4E/= i H 2014 4 10 HIFih kA, —
SRR e TH L R R BRI, KRR 2, UK RIRR O K i AL DA AR 4 B A A R it DX 3
K& A R (FBS . FBD) AR AL (PLR) £ - AH 5 1) s FE M >k B T Hb B 2% (8] 304 == (http://www.gscloud.cn/) ,
SRICHEFE X A 4 7R e B R T SRR A s A) 73 5 %y 12,5 m IEAR S, XA 7E X A (¥ DEM $ds gL i
ITPHENHERE, 3204 /K 52 DEM ¥, JREE T8l 8 20 o /R i B 3 m) B0E (14] 3)
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Figure 3. DEM slope aspect
3. DEM i [E1% 18

2.2.3. Sentinel-2 ##E

Sentinal-2 F%1 & Ji 45T 2015 4 6 H 23 ‘5 & H % Sentinel-2A TEF1 2017 42 3 H 7 SR
Sentinel-2B TR, WA TAE. % TEREBIEMmAEHIX 3 Rl wl— AR Bmg, EIREm
IRIE AR 5 R AT 58 e B AR - Sentinel-2 Z2 G HE(X R (MSI)RAT 13 AMGikdr: 10 m 4bf) 4 MEE, 20
m b1 6 AN BRI 60 m #3 [E] 43 HER I 3 AN B . ASCHI BN Sentinel-2 R A1 KIE T RO AR /1K E
W (https://scihub.copernicus.eu/), EFE5TC AMLIARE MAIE I B LM b EE B E NG, Bk
SR 2 Piok, HT Sentinel-2 (1) L1C SR 240t 7 LIRS RS IE M IESH A%, BT oL H 75 kAT 40 4
SERRFIRK AR IE o B TN SNAP b, AT RS 8 bR AR SURSIE, SR K 46 O TIF A% 3030,
Ji B2 AT AR RO 5

DOI: 10.12677/ije.2024.131001 5 A


https://doi.org/10.12677/ije.2024.131001
http://www.gscloud.cn/
https://scihub.copernicus.eu/

Table 2. Sentinel-2 experimental data
%2 2. Sentinel-2 L& iR

b ETELY N SRR PG MXTHUESR S PR 5
S2A_MSIL1C_20210509T034531_N0300_R104_T48SUC 2021.05.09  Level-1C R104 T48SUC
S2A_MSIL1C_20210509T034531_NO0300_R104_T48SUB 2021.05.09  Level-1C R104 T48SUB
S2A_MSIL1C_20210509T034531_N0300_R104_T48STC 2021.05.09  Level-1C RO14 T48STC
S2A_MSIL1C_20210509T034531_N0300_R104_T48STB 2021.05.09  Level-1C RO14 T48STB
S2B_MSIL1C_20210507T035539_N0300_R004_T48STB 2021.05.07  Level-1C R004 T48STB

2.24. SRYE

HTH/REEERENSREE A, RUAH T U 7AW 3 R B R E . B
B M EAHA AN, R, IREAEEENABEL 8 M LG 2011~2020 41 HF
B EAH KR BERIET o E AR R 50 M (http://data.cma.cn/) . H PSR TiHERE KT K
ZAEAEFIRE, HEFKEH T 24 2K E.

3. fAGE
3.1 FIAXANMEERERRE

FEMERAR FERE R, JRHT EEPHE, SIS AR (DEM) A T IE 7Y (DOM), - [ i
BT =AM A, SRECEANUIES AR, BT ECE R R . 454 S B AR RF A DL R R b [X 5
BUKTESN VG . IR S SRR, B iebad, DUEXSTE AN B8R H DU i (Bayes) . it 4692
(KNN). BEHLAR#L(Random Forest) Fil ik 5 1 (Decision Tree)ik PU 443 28 7 B HEAT B 45 B EL. e,
FIF Kappa FRE00 45 Rt TR BRI

3.1.1. HRMIFHR

AR TE T BRI AR A S B TLX, BT TE AWLEAZ R B o 2RI VR AT IR 26, A
T NHUEAAR I B — S DR i W 2 O RE A A IR X, ZEIZRIX i F R B AR B PE D BRUR . At it
DR iR, A SEIAREE MR A RIOHE R . IR RE ST,

Table 3. Plateau zokor interpretation system
3. EEMBRBEFERR

ER7:LEY] M RSAE
3 Bt B I T34 T4 R 10~20 cm,  ELAR7E 8~19 cm, JEARZE RILEIE
B R, Tor R sl M D R R G, ST M.
B —RERGR OGO, TERE, HRADVPREEAGE, A 2 mARECR.
T PR, £, SKEE.
ER7:LEY] M RSAE
3.1.2. $FEHREN

BT TR T 2 RIERIFE D TIHER TEANAZ AT 0%, DUARER AR B R AT
ZIANINE . A ESP T HRPHEAF 2 B RIESHN AN R AL R (RE T2, LV)K
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B FEAE(ROC-LY), LA B AL HIRE . —Bokid, ESP iFEAR RIS FURBEE W REA th—A,
DNEERT AR N B [ M) AT BEAETE 2 AN et 0 B R o e 3 i e RO RS b 3R A S R U A A o 2
I, 1E eCognition 9.0 1, SATANRERAG, i ESP THEYIE ik H i RERVE . 78
ESP ¥, WSEILIRKEFRER N 0.6, KBERTIER R 0.4, JiGHE T, o5 EER
BCEHEE N L. BIESEIRE NS, BN 1, 7 HE RS,

AR S b R A A5 2 0 SRR R, 32Dl TP IR Y 12, 15 1 18 =N EIREE . Boh
(0 5 B ROBE 2 2 BRI 2, (E AT RS S BRI B 2 81 R I o BREE 2 S 30 R BE LA i 2
JL 2 R AT RE R 2 R AR BRI O, RIS 0 AR 2 i X 73 FLAth b P (an 5 1t R R ) o
SR G, WiE T RIS B S ECN 2 RIE 5 #1250 B K 1 (Scale)y 12, JEARIE ¥ (Shape) A
0.6, ZF T (Compactness) iy 0.4. X T8y, #F—50 7Ykt 18, 20 Al 24 =A%
FIREE o B2 e iy R e s 7 BI S 3O 2 REE 73 RIS HUR BEA 1 (Scale) iy 20, TRAREA-1-(Shape)
0.6, 'E#UZ X F(Compactness)ly 0.4,

K - (Bayes) . 4RI (KNN). BEHLR (Random Tree) i1 CART k5 (Decision Tree) JYfi i ¢
I3 RTTRAEI T AN IERL ) B FAE B ot TR DORFE A i MU S B R ) St % 22 57, AT
SRTTERI IR A FTAE . B, RAOTATANE B kBN, 45l FR DR iR
BURIAAE S, JF DL E AR PSS RAE sl Bes , (671 Kappa RECMHRIUR R EE B EHTR R LK . RE
RIS 50K EEM K. AT EMEREWRITREE, R0 RELAEGE SR, R
FRBEXS Bt Je AL AR AT M AE R 45

R, BT R R B AT AT 43 B AE AR S AT RS B HUR IR I, kappa &% 0.81,
BARAER 2T 0.88, FBOGHRIX 70 B By, FEARREIAE] 2, DB EEN 1.9, W FlE S HIE
BLELL, TS A AT F B TE AL, HOR F 84T 43 281550 T AHURE s kAT BRUR U4 . SR )5
Xof BT Y AT RBERIN 43, DMER T MBI 7 /s, 8T RIREE gt . @40 ERT A
HURE 2 () B $RE B 20 A 75 00 G 1] 4——DLZT 2 & BEAh SR oM 451

Kl

oAb X %

I o

Figure 4. Extraction of information regarding rodent burrows in
a sample area of Hongxing township
B4 422 XHtRIERIRER

3.1.3. REFEZS
FRHE AT 72 X S BmR I, B B 2 (K 25 2 4028 0] LK B SR IAI W p o i i VRS & 7 TR B 4k,
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B — AR A R R, A RHZ R R K. SEGERETEAFRBE, BRE
RAFIEFRT T & — A ER VS B SCER R BAIE I8 . R T, SR B SR 18] 73 0T SR
AR SR T A RABEAT 2028, 3Lk 0h B NAESE: 0 P ORI BOA B X, BIREREREONE . 1 %
TR MEREERM, —BRATERHRMTFBORIE KR T . 2 % Forn—BRERE, THER 24E
B DN SR K RAE . 3 Z: FoRRMEREBOV™E, O 7GR EWRERIMBUL, WRERHR E )
RIUEHARIE KR E o 4 o FoRRFETTCX A RIBERAT, RERHUN SRR KR E, B ik
—B K. ML AR R Gk, AT DR B O RE EER SR I I B AR A RIS, RO TR
SCEREEE MR VAL, JF O RIBUR B B3 A 5 it B2 14 3

3.2. HEREFREN—FEILHRHER

BEHLAR Ak (Random Forest, RF) A& —FhiL 28 2% 3 5132:[19]. ‘B2 2R 5 E AR K, FIH bootstrap
FHRE A JER GG A ) 3 22 N TR SRR S o AN R SRS TR 30 T i L3 50 0 R AR AT R A 2 R 1
TETTMIBY B, >R FH 5 52 SR (RT3 28 [l ) (L O 1 181 V3 1] RR) 6 7 IR 1 B A T 45 5 o AEK T A
YRSEARS,  BEALARAREE IS e HEA 5 s 0 TR0

TEFT /R i B Ji BRI, BEMLIERE T0%MIREAREE, FIF BEHLARMALER 22 ) ik p & RE B L
BLAAEEAY o 6N 1Y) 30% HIAE A Kt nf DAVE A SR SZAE AR H T PP S UE A 2 RS B2 [20] [21] 03X A ] LAAS B
B RE I FVERE . B )E, FET LA RS HE, T DAHERR KR . AN TR 5 H A R 8 55 28, $R AU
T A b 7 1 S P IR R R S S o e BEA LRSS (A AN, JRAE G LR SR AR 1 A T
AT LS IR /R i i BT (A RORI TN o 3 e 7 vk T AR X RS I L RSO Y, 5 B AR T
B B 2 A R R AR L

4. BERNERNEL
4.1. REFMETFIHE

FEREEERE P Asabrty g, 8% A SRR v iR B E AR bR . 2RI, Ik
MR, B T RIAECE, Foth 8RR ] DAE e M A 7R S SR ERE L, Rt — 0 A A B
ot ELHUBIR AR . JLrp, NDVI (V3 — AR AR 02 B TR iz — . BRFURMT, fE3cAT HoAt
RN A AT 1) AR A R, 35 B A KA B R 7 i ) ot T8 Gl A L A R i AR R 3 X SR
Bk, NDVIMES A IR 2 AU ARG IE[22] [23]. a4bh, —LEWFTE[24] [25] KL IR AIFE
IKE R X RS E DI DHE R, FEEEFRIR A KA, BF B A th kA
T,

i/ ENVI5.3 BAFx B s AT 7 R4 AL 2R, FEFIH] ArcGIS AEHif I 1AM s A SR 2
i FATREX LS5 NDVIL SFEEFKE . RSB R R BEAT IR MR .l ik
WA B IIREA R, AWTTCRA 7 — RIVBUARR, 40—k &k ZIRE MR FEHO0 H [l KR,
RAFILL BRI B 5 IX AT A R 2 (B (R R o AERAD T, B TG RCR BRI’ DUl FEt
HIRER L. LREIXEntr, AW FURAHE 1A PR E(NDVI), FERKE . S MELhR
BUR AR VR BE N AR RERRAME S TR 2N ERE, i B >4 (1
BEALAR MR SR 1 M SOt DAASE S HE 3t U AN DAl B 35 (R 0

4.2. BENHFHERE
RE A AIH T Python 3.9 3R38 KA scikit-learn [ (IBENL AR 0% . BENLAR AR BLIAE AT 5T
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P S B S EE A sklearn.ensemble.RandomForestClassifier A%, 71 @ BENLARMAR AL}, =55 &
THAKESE “n_estimators” F1 “max_depth.n_estimators” S T 1% & BEHLARAR R SR 8= .
WRM B R, SRR RS, FE I ZdE f & B 2l iy, (5 [RB n] R 238 it
PGB AT R R . IS B SRAE A B DU IR PR ], 22 iE$ 17 200 1EN
“n_estimators” fI{E. “max_depth” S4H T2 B REAR UL M I B IR o IR LK, REARM I R I
B, BRI 2 EEERHE, P RSB G, Rz, RN, BAEE RS, J
G A 22 PR, AT REIGE R A - Hk, 4 “max_depth” 1579 10, DAFERLAY % BEFE A 2
[ HAF~ . AER X e B BRI 2 J5, B H R T2 M A B K08, R C
B IS ARNE PR EAT I ZR . FEINGRETR G, 8 B AT SR AT 1 700, I T 25 SR DR A
JNFH ) GeoTIFF (1.

PR 8 JE AR B AT AL G, SRR S 5@ 10 AMFE T 3 TI0AE, K Seill{E -5 T E3E T X b2y
B, 75 H B R 28074, Horh Kappa 230 0.748, S 1R () T e A v B B2 v T BB L2025 (Kappa
REON 0 FKRBENL 2R, A 1 RRTEaMEN). XRY 7 EABA RS T — 8t RERIER RN
81.8%, FMWRHTEFTAFEAF, BB ERA I LIRS T 81.8% . IXARIN 1 ALAIAE S A b 1) s Tl ks
o IREFEREQIE] 5 FraR, BEAETE SR TR B v, MERRTIUN 1 83.76% MRS, T £E VY 2% BT 1)
T b, RER RIS, HERR HA 76.28%. MTERARIREHRF A REIZE b, MR A 80%, WAL
FERLTIO  IEGIIAEA T, A 80% 2 B IEMIER]. HHERA 79.6%, BMEETAEIEGH, B
IEFRIRANH 79.6%, IX 7 AR R 7E 3t A i ik (e K 1 258 ATBE S 41 (5 A R0 2R0) 7 TR AT R I 1o BT AL
0 F1 40 $0h 0.798, X2 REH R IR EA 5, T80 PR R f e RS, F IR R 70 6 i 2R
A A2 RIS H .

Confusion Matrix

14000

04 6753 1011 255 130 26
12000
11 937 1235 414 33 10000
8000

g 24 234 592 49
= L 6000
34 121 481 625 4739 63 L 4000
41 17 60 49 69 550 [ 2000

0 1 2 3 4 a

Predicted

Figure 5. Model predicted confusion matrix
[ 5. RETUNERFERE

43. RESHER

B Pl RFE R T IE R 5 MRS NDVIL. DEM 3, AR REK . AR & Sk
PUARMBLR A & HEAT R, B2 /R B R E BB SLaE 6 Fros, MRIEHI R T Ao, K
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B &

MEMRESAMAA T1.73% & — F MR FEEA RENHX, F 21.64%1) R EE TRAM™E R ME,
T = 2% S UL b ™ o iR 3 5 L 6.63%.

102°0'0"E 103°0'0"E
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I S| ( . Danl VT =3
/ aa=g I oz s

Figure 6. Rodent infestation simulation

E 6. REELER

4.4. BRERR=ERRMYE

1) ZHRFEN:

R e B R E ORI 17 A28, B 7)Y, AR s B TR R U™ A E W A
RS . WS, 8 Sk LFFEN SRR, WAT 10%, Kt s @ Ems bR, 57
13%; 1MHEI 2. FREZ . #URS, K 2N 2 ERFELFERSAM LD, ¥/ T 5%, HAks)
B E RS, N 1.77%. WIS ERFHLEH, H/RGEEARMEIHIHX, 5230 H R EH 2
MFREARIBK, EHEBARR T, EX/MEENRESZ RIREESATE, haEs ks 2,
B R AR 20 ) o AN 2 BT AR K2 5.78% A1 4.43%, T4ksEmphdl, ERENBBHENE, B
P 2 R R A RIRE A, BN R o h i (0 7™ B R F 1% 0 A 2 vy T T ettt o 17 7 5™ B 1) IX 3
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Figure 7. Distribution of severe rodent infestation in various townships
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E 9. EXthAEBERESLLIER

DOI: 10.12677/ije.2024.131001

11



https://doi.org/10.12677/ije.2024.131001

5. &hig

FEAWETOH, A XM R ISR 1Al A B 28 X 2% YA SRR 35 75 T 7 ) A (2
R G, BERSTR IR IR AR I 5, R REHFA /NI 2 SRR 12055 FH T 3 R
SIME, UnAETR AT HE, AT SE AR R SR 2R tEAh, AR NDVIL BEE . HhERIR A
B K EBEAE v R 1, M BRI, AT S /R o6 B B A . BENLARMOBE AL N 45 R 5
i R AR BOY 8, s AR S R R A I 2 R SRR . 2%, AWPRAS A AHLARE
AR, M 7 ANE R T AR BUE AR, X R R IR B R T S, BRI AR
JS2 P 55 2 EAS R 3t A AT LR SR M R 5, ) DA A R ke P AT I P 12

E&WE

V91148 H ok EE 410 H (2022NSFSC0231) .

BEE

[11 #EF, kB, ERE 2EREGEIAEEORML Abat: P ERE R EOR L, 2016: 121-122.

[21 S5, Fidk &R 8%, IR, M. BB RN am AR NP MEEN]. BREFR,
1982(1): 81-88.

[31 Wilschut, L.1., Addink, E.A. and Heesterbeek, J.A.P. (2013) Mapping the Distribution of the Main Host for Plague in a
Complex Landscape in Kazakhstan: An Object-Based Approach Using SPOT-5 XS, Landsat 7 ETM+, SRTM and

Multiple Random Forests. International Journal of Applied Earth Observation and Geoinformation, 23, 81-94.
https://doi.org/10.1016/j.jag.2012.11.007

[4] Wilschut, L.I., Heesterbeek, J.A.P. and Begon, M. (2018) Detecting Plague-Host Abundance from Space: Using a
Spectral Vegetation Index to Identify Occupancy of Great Gerbil Burrows. International Journal of Applied Earth Ob-
servation and Geoinformation, 64, 249-255. https://doi.org/10.1016/j.jag.2017.09.013

[5] Wilschut, L.I., Laudisoit, A. and Hughes, N.K. (2015) Spatial Distribution Patterns of Plague Hosts: Point Pattern
Analysis of the Burrows of Great Gerbils in Kazakhstan. Journal of Biogeography, 42, 1281-1292.
https://doi.org/10.1111/jbi.12534

[6] 4RIENI, RSk, 20k, & BT MODIS H# A8 HOT AR B X AR J7 1 ROK B R D], A4, 2014(23):
7101-71009.

[7]  BEESC, Wb, FEARMR, %5 FURLE ARSI AR B BT VR 1B IR IS U [J]. Mol &4, 2004(3): 107-110.

[8] R, BRfhdr, ERIR, . T /NRTEAVLEERE TGRSR, R T %4, 2014, 30(19):
207-213.

[0 B, BRERE, Hek. TANNHALE TSR mE RS R G AP YRE R AL]. R RERZEZER: A
SRELEERR, 2016, 42(1): 1-7.

[10] BKIEfE, ZRgak, &R, B, M, e, Eolk, Fhow, Zikds, MBI, L. ETEANEEA
WCHERE T B3 /R 75 Bt B AR =4 S T[], BB R 5 R H, 2016, 31(1): 51-62.

[11] M0, BRERE, E, 2 BANGBEGSAR I S BRI ). B3k (S RRAR, 2017, 42(2):

59-64.
[12] XI&, Jikh, BT, % BT REANIEROARED KA SHEIT U RI]. Aol TR FH), 2018, 34(24):
60-71.

[13] xUFELe, JEHE, B, 5. ZWAHNDVIS F LS 2 B i s Ic AL B[], DO 2R (5 B R
Ji), 2020, 45(2): 265-272. https://doi.org/10.13203/j.whugis20180161

[14] fE88, Wik/RF, #EG, & ST I NGB RIR IR W FH A A A & B 7T [0 Flkadk, 2023, 32(5):
71-82.

[15] 5Kik, MRARIS, TR, Refng, midnd, RS EETRANEDERE BRI SRR T ERT ). T
7, 2022, 33(2): 120-126.

[16] M, #arse, ¥R, FAR, RMPEL, AFERL EEOL. ST RN RS R0 /R o R SR IS A AT 7T

DOI: 10.12677/ije.2024.131001 12 A


https://doi.org/10.12677/ije.2024.131001
https://doi.org/10.1016/j.jag.2012.11.007
https://doi.org/10.1016/j.jag.2017.09.013
https://doi.org/10.1111/jbi.12534
https://doi.org/10.13203/j.whugis20180161

[17]

[18]
[19]
[20]

[21]

[22]
[23]

[24]
[25]

[J]. HEHh2A4R, 2021(2): 15-25.

FMSE, IVER, KE, F BT GIS KIEfE BEIf X0 T TR B ARV A 7L [0]. Bl 224R, 2011, 20(2):
163-169.

VYA RN ARATIT . 2018 4FPY 1148 Fo s i B ve TAR AT 58 9], DY) R MRS, 2019(1): 12.

Breiman, L. (2001) Random Forests. Machine Learning, 45, 5-32. https://doi.org/10.1023/A:1010933404324

K, A, K, WE, X, BEA. BT R E 5 E R 2 YRR S R X R
A, PUEE KR (E AR ERR), 2022, 44(8): 67-76.

Li, H., Calder, C.A. and Cressie, N. (2007) Beyond Moran’s I: Testing for Spatial Dependence Based on the Spatial
Autoregressive Model. Geographical Analysis, 39, 357-375. https://doi.org/10.1111/j.1538-4632.2007.00708.x

JENINL, Faf, KBk, 5. DU AR 55 BOw R 2k & [0 F0lkAka, 2007, 24(7): 58-61.

ok, /N, XIWeRR, FIE%. @R RSy O S Ak R 1 GIS 40 #[J]. A2 FEE, 2011,
19(1): 71-78.

AL, B U L TEHON R R R IR S A AR AL SR [D]: [ 22 Arie ). PET IR, 2018.
L5, BTAERRE TR R E SR FU[D]: (22 A sC]. FEAE R P95 TolloRsy, 2021,

DOI: 10.12677/ije.2024.131001 13 A


https://doi.org/10.12677/ije.2024.131001
https://doi.org/10.1023/A:1010933404324
https://doi.org/10.1111/j.1538-4632.2007.00708.x

	基于低空遥感的若尔盖高寒草地鼠害监测研究
	摘  要
	关键词
	Research on Monitoring Rodent Pests in Ruoergai Alpine Grassland Based on Low-Altitude Remote Sensing
	Abstract
	Keywords
	1. 引言
	2. 数据与方法
	2.1. 研究区概况
	2.2. 数据准备
	2.2.1. 无人机数据
	2.2.2. DEM高程数据
	2.2.3. Sentinel-2数据
	2.2.4. 气象数据


	3. 研究方法
	3.1. 利用无人机数据提取鼠害
	3.1.1. 构建解译体系
	3.1.2. 特征提取
	3.1.3. 鼠害等级划分

	3.2. 草原鼠害等级模拟——随机森林模型

	4. 鼠害检测模型的建立
	4.1. 鼠害影响因子筛选
	4.2. 随机森林模型构建
	4.3. 鼠害分布情况
	4.4. 鼠害情况空间异质性

	5. 结论
	基金项目
	参考文献

