2025 4F 9 H RESTPN e QSRS ) Sep. 2025
5556 % 5551 Journal of Inner Mongolia University (Natural Science Edition) Vol.56 No. 5

XEHS :1000-1638(2025)05-0463-13 DOI:10. 13484/j. nmgdxxbzk. 20250502

£F SPEIM & R EESH F RS E
& R B TR R

OBV HFLLEEE ke AL F A4,k &Y
(1. WEET KRN SRS 22, I RIS 4R 0100215 2. b 50 U i A % b 3R 2 2238 Ik 50 100875)

Fi8 2 AT IR P Bt B T 40 AR S S IX R A A U Rk, TR
22 NUJE S A 7 A5 i 37 Sel A Bk T 5 A BIE S R A B S Rt T RS R R AT R X
FHE T BT L 3 PN 5 B A4 UL sl 3R R RN R K B BHE L 454 SPOT/VEGETATION NDVI B
B ROEORE 35 v AR B K 25 SRS B CSPED M — AL AR B HE B (NDV D |, 3% HI£R 2k 0] 5 43
FIUM O 43 M7 55 5 30, 22 RUBE 43 BT 0 3580 52 000 48 Ak 0 1 5 A0 4 7 5 U A A A L R A B
SPEIYS NDVI 1 [R] 140 56 56 2 A Ja A et . WF9T 3600 - i 38 SPEL SR 2 655 B TH k%, + 52
ARG , SPET I S 4% e A i S 2 bR ) B TG 1) P b o, LA Il R ok, 2 b T X3
BB R s & % (RS SPELR [T, T R B %, 5 SPELE T FEfa % w& i
TN S BUAE S ND V255 3 8 LI %, F I sU4E Y NDVIAS (bl 5 2 ok — 3, L
HR U X TR A et U X 1 B N 5l B SPET S ND VA& 1A 2 IE A S5C, ALAE G
PR 5 REAE ] 58, L, L DX S AR AR DG R B0R B de R, A 30 30 7E AR IR B A
SC SR ¢ O B N B B 2 I 5 AR VAR R K 25 BLHE B (SPED 5 I — kA B 45 L
(NDVD
hESES P467; X171 LEAERERG:A

A A A X DX SR B 0 R ) 4 RS AR B 5 Y AR IR A AR A 2l 5 AR
PR B YA EB RGNS SR [, A2 R G AR bt 2 OB 48 0% R 50, D) IX < fi A
AR5 AR A i b AR S R G AR R AR LA B A AR B AR AR T A IR % e R K
1 B ) A A 5 g i U 8D T LR A 85 A AR A Sy R R e M AR A Y AR R A 0 AR
I A v 2 R AR S M 5 X, P BE S SR W T e S T R AR MR S S 2 T R R
Wi o I —fk A 9k 38 % (Normalized difference vegetation index, NDV ) 5 ¥ #% £F 7= Jy 76 )2 78 w5 18 AL
A i A L R R DG BB R AE A w7 56 R AR S A ORI B e ND VIR STz B TR
FEAE B 25 Bl S 5 A0 B B A DG 3R B OO A A8 Ak i e o AFF 5O

FE B RAER R G, AR P A B s ST K 2 Il Sy 1 e R R0 DRt A Bk AR 4k
S AR AR RE X RPI D R S AR 0 S B SR S AR S KR
A A KSR E 0K T bR i b % 7K 28 1lF8 $U (Standardized precipitation evapo-
transpiration index, SPED 535 % [ 1 BE K MITETEZE 1O , Ok B 17 % il B8 5 WK 9 Sk, M) i AL 4 &2

* WS B H9:2024-03-10; & E HH#A : 2025-07-04
ELTE : A 458K 2 1 B K v FR8E & B IURA1ET R A8 X35 H (2022EEDSKIXMO005) 5 W52 iy B3 X H 48 FF
24T H (2025MS04014) 5 h Je 5] 5 b 7 BHE & R ¢ 4 1 B (2022Z2Y0168)
EHBN K B Q2001—), &, NZ IR IR A, 2024 248+ AF 58 245 . E-mail : songjing1128@163. com
BAEEE AT L1979—), 55, NS oR I, R3PS 28 1 5 e il o 1) TF 5

E-mail : xunxy@imu. edu. cn



464 e QRN NS ) 2025 4F

Ff JE] JUBE 123 (8] A A 34, DR, SPET RE A% B 4 S5z e DX 3l 19 4R 20 L 38 1 9PA 1 5 e X
LA 5 PR 2

A L SR AL R AR AR L K R iR LSRRI R A AR N S Y, B Z K
P = AERBRTRAR BT 50T, B A A 52t Bl 3, Mo KSR L B A2
T, O IR S M HE— 2P R TR 3 DO (U P S T B e T R R L IX
B DA 52 e D A A o 11 DG SR ZH I A3 AR S R AR A IR 0 BB G R BN Bl A T A 1Y
RS R o PG, BIF 5T 6 T AL N S8 vl B BB i ) I s R R TR A 7 A B R 7 R XA
SBE SRR EANER L.

AL ARk, 78 L S AR 4 PR S ) I s 7 B T A A Al g O A T D A R AR . AR
T, 8 S ] S N 5 ity BEE & TR AR O B =, R ) 2 45 SPET IR ST AR 9B ot o DX sl A=A 22 A )
WL AR5 SO AT R o 4Tl , A SO I T3 RAE DO T R B Y SPETAI S AR #  w IROLAY ND VI,
iz 2 RIEDHI7 ik, R R T iU AL i 355 520 B2 AR R A IR AR T 5o
TS A B RZ W, FIAT T X ND VIS S [R] i ] RUOBE SPET Y [R] 1 K i 5 A OGP o IS8 iR & 7E
TN GAE AR SR T 5 S BERL AR O TR B AR R A e R fe it S

1 ARREBEHRTE

1.1 HARXHER

BN S B TN S AR X g AR, b b B U b (D, B TR e kY
843.5 km , 24 i I MK B0 1/7, VRRI AR 2 15. 19 T3 km?, 24 (5 o8 T 3 3 AR A 19 %0120 32 X Jak b
b B AR S HE S A L B TR R TR A X EZ AT BB X, 2R BT =
DA VR R A R M R AR AR Y i N R B T, R SO A S BT e 5 1 i —
0l 1) R

i

E N
: A

BT A 5 ity BT ik

0 100 X LIS SNy
X — km —
H& y hiiEIx
o # ;7’7;an'%" ‘‘‘‘‘ - MK
THiEIX

P 1T A 3 P 5 o T R W 3 A 1 1

Fig. 1 Distribution of sub-basins and meteorological stations over the Inner Mongolia section of the Yellow River Basin
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Table 1 Drought levels based on standardized precipitation evapotranspiration index (SPEI) values
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Fig.2 Changes in annual mean SPEI3 over the Inner Mongolia section of the Yellow River Basin from 1998 to 2019
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Fig. 3 Characteristics of temporal changes of SPEI at multiple time scales over the Inner Mongolia section of the

Yellow River Basin
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Fig.4 Characteristics of spatial variation of SPEI at multiple time scales

over the Inner Mongolia section of the Yellow River Basin
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Fig.5 Characteristics of seasonal-scale SPEI changes over the Inner Mongolia section of the Yellow River Basin
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Fig.9 Correlation and significance test between SPEI and NDVT at multiple time scales

over the Inner Mongolia section of the Yellow River Basin
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Fig. 10 Correlation coefficients between SPEI and NDVT at different scales in each sub-basin

of the Inner Mongolia section of the Yellow River Basin
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Impact of Arid Climate Change on the Vegetation Coverage Based on
Multiple Analysis of SPEI over the Inner Mongolia Section of the
Yellow River Basin

SONG Jing"?,XUN Xueyi', MEI Jiahui', SHEN Yingyue',NIU Jiamu',ZHANG Min'
(1. College of Ecology and Environment, Inner Mongolia University, Hohhot 010021, China;
2. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)

Abstract: The Inner Mongolia section of the Yellow River Basin lies in an ecologically fragile mid-
latitude area, where vegetation cover is extremely sensitive to climate change. Therefore, it is crucial to
investigate how climate change at multiple scales influences vegetation cover in the basin, so as to main-
tain ecological balance and promote sustainable development. Using temperature and precipitation data
from meteorological observation stations in the Inner Mongolia section of the Yellow River Basin, to-
gether with SPOT/VEGETATION NDVI satellite remote sensing data, we calculated the Standard-
ized Precipitation Evapotranspiration Index (SPED) and the Normalized Difference Vegetation Index
(NDVD. Linear regression and correlation analysis were then employed to examine the temporal dynam -
ics of arid climate and the multi-scale evolutionary trends of vegetation cover, as well as to investigate
the correlations and lag effects between SPEI and NDVT at the sub-basin scale. The results indicate that
SPEI values in the basin exhibit a weak upward trend, suggesting that the aridification tendency is dimin-
ishing. Both the amplitude of SPEI fluctuations and the slope of the trend line decrease from the south-
east to the northwest, and the larger the time scale, the wider the area showing a significant upward
trend. Seasonal analyses reveal that SPEI values increase in winter, summer, and autumn—indicating a
gradual alleviation of aridification—whereas spring values decrease, implying an intensification of aridifi-
cation. The annual mean NDVI of the Inner Mongolia section of the Yellow River Basin also shows a
weak but fluctuating upward trend, consistent across sub-basins, with the most rapid increase in down-
stream areas, followed by midstream areas, and the slowest in upstream areas. Overall, the positive cor-
relation between SPEI and NDVT in this region demonstrates a weak but fluctuating upward trend, with
sub-basin NDVI dynamics largely consistent with the basin-wide pattern. There is a positive correlation
between SPEI and NDVI, which exhibits pronounced lag characteristics. In the upstream region, the
correlation coefficient reaches its maximum value after a two-year lag, whereas in other sub-basins, this
occurs the following year.

Key words: Inner Mongolia section of the Yellow River Basin; multiple time scale; standardized

precipitation evapotranspiration index (SPED ; normalized difference vegetation index
(NDVD



