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Abstract; This article analyzed the spatiotemporal characteristics of Compound Drought and Heat Events (CDHEs) during
the warm season in the Huaihe River Basin from 1981 to 2020, using temperature and relative humidity data from 149
meteorological stations in the basin. Through trend analysis and correlation analysis, the relationship between CDHEs and
climate and vegetation is explored. The results show that; (D) The number of CDHEs has a significant increasing trend on a
decade scale, with an expanding range. The frequent has shifted towards the central and western regions of the Huaihe River
Basin, indicating a significant trend. (2) At the interannual scale, CDHEs show a significant fluctuating upward trend over
time, with a spatial distribution centered in the northwest and decreasing towards the periphery. Continuous CDHEs events
display interannual variability, with fluctuations in the occurrence of 2 to 4-day consecutive events, peaking in 2019 and
scattered or clustered appearances throughout the basin. 3 At the monthly scale, CDHEs occur most frequently in June,
followed by May, July, September, and August. These events are often triggered by pre-monsoon droughts and sudden shifts
from drought to flood post\monsoon. The southward migration during monthly variations contributes to the occurrence of
CDHEs. @ CDHEs are particularly sensitive to hydrothermal conditions and atmospheric circulation. Under the control of
significant anti-cyclones at 850 hPa and significant high-pressure anomalies at 500 hPa, the climate background of high
temperature , low humidity, high evaporation, and low precipitation is conducive to the formation of CDHEs in the central
and western parts of the Huaihe River Basin. Therefore, the occurrence of CDHEs is closely related to climate change. 5)
CDHEs have a substantial connection to the growth of vegetation. CDHEs are negatively correlated with gross primary
productivity ( GPP) and positively correlated with normalized differnce vegetation index (NDVI). The significant areas are
mainly cultivated land and urban and rural areas, industrial and mining areas, and residential land. The asynchrony
between GPP and NDVI may result from complex nonlinear interactions among various factors, rather than the influence of a
single factor. Additionally, soil moisture plays a crucial role in both GPP and NDVI dynamics. In summary, this article
provides an in-depth study of the spatiotemporal distribution characteristics of CDHEs in the Huaihe River Basin and
explores their relationship with climate and vegetation. It also delves into the intricate interplay between CDHEs, climate
patterns, and vegetation in the region. The results can serve as a scientific basis and reference for meteorological disaster

prevention and ecological environmental protection in the region.

Key Words; Huaihe River Basin; Compound Drought and Heat Events; climate change; spatio—temporal distribution

characteristics ; vegetation
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Fig.2 The interdecadal spatial distribution of CDHEs in the warm season of Huaihe River Basin from 1981 to 2020
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1981 to 2020, as well as the percentage of grid points within the basin area that have experienced the largest continuous events (right, bars)

2.1.3  ERIRAR 22 CDHESs #9 H PR b Kt 3

& 6 24 1981 4F 2 2020 AFEHER B 2= CDHEs 7ERT 8] #1235 (1] L A28 fk #a$4, 755 4y, CDHEs 2%
ARV AL AR PO AR AP A X P kA H O 3.63d/ ], X SEHEIX Y CDHEs 2 1 #1357
PR 0.08d/a, H PEALEE CDHEs &4 B3R 2, 7 5.18d/ A, [ Bt & 3 KR i K L X, Oy
0.15d/a, 7£ 6 H,CDHEs 2 kA AR sk vy A6 E8 , -3 & A H 40 5.80d/ H , e KAE H BUAEPE AL,
9.35d/H . AU CDHEs SA RIS @ H S Ha3eRk 0.09d/a, H PEILH A CDHEs & i F 1K
R B KR KON 0.19d/a, Hom AL BAS W 46.23% , £ 7 A 4y, Wil CDHEs V39 % 4= H %N

http ; //www.ecologica.cn



13 1 RSN R MR U S T A i v T R S S R N AR SO AR G R 5603

0.73d/ A i KAE R IAEPEALHR , H &2 W a3 KR8 0.09d/ H o TSR HLIX. CDHEs & 4= H %04
X B AR BRI RN -0.02d/a, 7E 8 Ay, il CDHEs F2 %8 & A 7E PG fRG 5 , 735 & A4 H A
4 0.36d/ H , B KA BUEVERGHS, 4 1.28d/ H . PHACES ARG #F L X 1) CDHEs 2 i F K a3 SF 1 a ik
30.08d/a, 7E9 Ay, s CDHEs -3 &% 4 HECh 0.55d/ H |, B8R AP, I RAE N 1.92d/H , il
JEERFN PG X CDHEs 5 & & 34 34 Horp vt g s X 34 R 5ok, o 0.10d/a,

g5 bk MEW B 2 CDHEs 19 H BRAs fb AR B i iy ss ) 22 50 BRI ,5 Hf e Hi
CDHEs V-3 &A= H E X 4w , 1 HH S 8 D8R 32 207 T b pa b DX, 35K AT A8 5 i T Jt a8 2 <UL AT R 7K
(ISR A RFE R DIMI SR A8 5 A0y, R A A TR, 1 s s s o) DX sk AT R e ™"
MAEATG (6—9 A ), EARIENNFR U BL T 2 K MoK i /2, (H 5285 S0 23 il CDHEs 45 % & A 4
2 Y5 R CDHEs #i%k . Ftk,7 H .8 A9 J i CDHEs & /& H 50z Wb, H s X m g #sh, 14
PR M SR 2 CDHEs 19 1 DX R It & CDHESs PR 4 (0 X3k, 2555 o0 B 2 B, 30T 30 35
B2 CDHEs [ &4 5 Z R R B VIMC , BB FIRALK PR A SRS S 2 rmHEE,

Bl 6 1981—2020 AR ZE CDHEs I ARREL RES
Fig.6 Monthly variation and trend of CDHEs in the warm season of Huaihe River Basin from 1981 to 2020
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Fig.7 The relationship between CDHEs and hydrothermal factors in the warm season of Huaihe River Basin from 1981 to 2020
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Table 1 The significant proportion of land use in the correlation field of CDHEs with GPP and NDVI in the warm season of Huaihe River Basin
from 1981 to 2020
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