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Abstract

Under global climate change, Southwest China experiences frequent droughts that restrict regional
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agricultural and ecological development. The Vegetation Condition Index (VCI) is a widely used re-
mote sensing drought monitoring indicator, yet its applicability in the complex terrain of Southwest
China lacks systematic verification, particularly in comparative assessments across different drought
types. Based on MODIS remote sensing data from 2010 to 2022, this study calculated VCI and, with
reference to the SPEI, combined spatial analysis with typical event comparisons to evaluate the mon-
itoring performance of VCI for the 2010 persistent precipitation-deficit autumn-winter drought and
the 2022 high-temperature extreme drought. The results show that for the 2010 drought dominated
by persistent precipitation deficit, VCI is highly consistent with SPEI and disaster records, accurately
characterizing the spatiotemporal evolution of drought. For the 2022 drought dominated by high-
temperature stress, the overall response of VCI is weak, making it difficult to effectively identify high-
temperature compound droughts. Spatially, VCI performs better in high-altitude bare land areas, but
shows insufficient sensitivity in densely vegetated regions and under high-temperature drought sce-
narios. Given the significant limitations of a single remote sensing drought index, differentiated se-
lection or combination of multiple indices according to drought type and region is necessary to im-
prove the accuracy of remote sensing drought monitoring in Southwest China.
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FEARRARARTE T 50T, w7 R T 52 I J ] 28 S HH [ 1] 1 XL 5 0 Rt S AT, PRk
AN, LEERE. ROKRENE, TRERFESR, HTRMXSHRENKEZE BT, dfolAm=, AEH
IK S AEASPAEGE e F R [ 2] ARG R I EARFE R b a1, (HVT R b X R B A% ARl R
B, MELAA I S B DX 3T AR 3] o REIREEAR LA IIE L S iR 3, ST Sl O FB . Hd,
PRSI VC) ME K A RAETFAREE, tHERIE, MH)Z. Si2dt s T +5. 1+
BIXH, AR EEN T ARRIE . RSP RHX, AAE RIS FEAN R & MR S )
VCI 7E 78 B i DX PR TR REARFAE . BBURREE A id F 25 D = RGRAIE. BT, ASCEPXITE R B R 5
BIEARRHME, RAIIE VCI T SIS Y, DU S X T S m A B SR R AR HR (4]

] A0 5 2 B I R R R, R — A ZE(EFE #4520 NDVI (Normalized Difference Vegetation
Index) 5 522511 . Wi HOJE B 1375 S FHUIMEREGE, VCI #E3 tH HF ploh EEL R0 [5] [6]. VCI il NDVI
LB OB, BRI SRR R LTRSS 2R, AR T R DR K
PE . EAMEE LR AUE X CIRUE T VCL [ me 3 R U5 WIS R, 2 IR X, 6 gy
R X Sl s R IXAR R T B AR IE . =5 B e B AL EOR, N TU R X SR 275 (4]

Bl P S R s I T P e, WA S E AN AR (7] B B R 5 W 4% 563,
AT FCBE N DREUR R B BE(8] [9]. FHIFEALTS 5 XIRUE T VCI & ATE[10], H AT Z R T
AT AR VEAL SRS TFI[11]. SRt Fis b i e B vh g Lt e BRe X 4, FH DEM #ids
HATHIE R IE, 456 X BG5S MRS SR ESH(12], JERANTFER., Za MAEHREREZ =
Z PR EAE R B[ 13]. thah, BN HEEE 2 IREEE S8 5 ) BRI, JERE 7R T R
FREHT[14]. (HILRT BB XS PO B B0 IX, 87037 5 VT RGitkd YR, A BCR
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Figure 1. Geographical location and elevation distribution
of Southwest China
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Figure 2. Spatial distribution of VCI monitoring from January to December in 2010
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Figure 3. Spatial distribution of VCI monitoring from January to December in 2022
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Figure 4. Spatial distribution of SPEI monitoring from January to December in 2010
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Figure 5. Spatial distribution of SPEI monitoring from January to December in 2022
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Figure 6. Annual average temperature and precipitation in different regions of Southwest China in 2010 and 2022
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Table 1. Statistics of drought disaster in provinces (municipalities) of Southwest China in 2010
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Table 2. Statistics of drought disaster in provinces (municipalities) of Southwest China in 2022
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Figure 7. Spatial distribution of correlation coefficients and significance between VCI and SPEI from
January to April 2010
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Figure 8. Spatial distribution of correlation coefficients and significance between VCI and SPEI from
July to October 2022
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