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Abstract

In the summer and autumn of 2022, the abnormally high temperature and drought event occurred in
Honghu City with high intensity and long duration, which had a serious impact on the local social and
natural ecosystem. To investigate the characteristics of the drought hazard and disaster-forming process,
the historical drought process event database was established based on the objective identification and
evaluation method of drought events based on the meteorological observation data of Honghu long se-
quence. Followingly, the extremeness and impacts of the drought in summer and autumn of 2022 were
evaluated, by combining with the disaster census data of drought events in typical years. The results
show that the drought process lasted for 139 days and the percentage of precipitation anomaly in the
process reached -75.4%. The relative wetness index reached -0.79, and the drought intensity index
reached 22.4. The comprehensive intensity level was “extremely strong”, ranking the first among 113
drought processes since 1961. In 2022, the combination of drought and abnormally high temperature in
Honghu City and drought in the Yangtze River basin caused the relative humidity of farmland soil lower
than 65% in most days during the drought process, and the surface water area of Honghu Lake reduced
by nearly 10%. The water level of Luoshan Station on the Yangtze River declined to 1.5~3.3 m lower than
the lowest water level in history, and the water level of Honghu Lake declined to the lowest in the same
period since 2010, which was lower than the lowest ecological water level for many consecutive days.
The river was cut off for 38.9 km at the lower reaches of Dongjing River. Compared with typical dry years,
the drought process in 2022 presents some new characteristics, such as the meteorological and hydro-
logical drought intensity ranked the first in history, and the development of the drought process were
characterized by a flash drought with rapid rate.
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TRZ—MELR . XARETF M ARESRERARREHK BRRE, TREGERRE, T
RT AR A AREARFER, BT R, M. NEEUE, P2lAn &, A K BLEKH]
TRMUKREAIFALFALRRR[]. RERTRRELENR R SHR"ERNERK L —, SEFTREREEG
BRI IR B RIL 440 127C[2]. A WHFERY, JEALTT 2 TR EZE X, FEAEIes 5
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AT Bl i T 5 (I 45 -
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AR SR RS A
2. EREAE
2.1, &8

A SRS AR B vl i [ 20 R 0k 1961~2022 4738 H B /K AUl (H P20l B s Uil IR
HIRI A, %R MR PR XGRS SR, Bt AR E B R LR 4, A Bk .

ey 7 TR R R BTRER H s X L, FRREGH SR el T R R K R KRR E
SRR KB TR N SR Gt KRR RRA RS RHRT .

22. B

FEEHENMIRAS
R DX 3 T 52 5 R W P 7 925 (QXIT 597-2021) [10]+ st T i FE M I 53, TS % T 545
&% (Meteorological Drought Composite Index, MCI), Xyt i7 77 s 2 H AT A, FRx0EF 2 H 3T
1) AT RLEERTEZ(MCI)
MCI % & T 60 d 4 197 &4 K (BCE RARBEK) . 30 d P 28 HICCRE G ) DA B 28 P RUPE(90 ) Tl 47 R
(150 d)FE/k IZiEsem, THE AR
MCI = K, x(ax SPIWy, +bx Ml +Cx SPlyy +d x SPlLg, ) 1)

il

I
=
rHre

A SPIWego AT 60 d briEAL AL FFKFEH: Migo NI 30 d AHXTHEIE EEFEH: SPlgo~ SPliso A4 90 d 1 150 d 45
AR KR EG Ko AT REG as by oo d ARERE. MHEEHHHEMSEEES WAL T 2S5
#E(GB/T20481-2017) [11], MCI TS24 %> bt % 1.

# 1 SETFREEGWUEHRMCNSETEFHXS

TRAER MCI
TE —0.5<MClI
LER -1.0<MCI<-05
o -1.5<MCI<-1.0
HE -2.0<MCI<-15
R MCI <-2.0
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2) TR RERIHE

PL MCI R R 48 bR, S5 H T RSk sH 2 &L, BFFg: 15d &LL b, Hpz
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Z =maX,; oy [ D(N)] )

A maxy g o () BB SIHLELTR n BT EL Y, BT R ERE: m N TRYRERE: nh
TEABEATENRES RS, DO)NRITTEmE, #HARE)HHHE:
D(n)=n**31(i) ®)
i=1

AXF: a ARERY, —MHEL0.5~1.0, AETRIFERE R 0.5, EidfE RitTRREREUE 1.0; 13)
NTRIFENE | R X3 H 5 58 46

TR R R B S v AT Ry, BT T E S 1961~2022 IR TR REMRE Z, &
AL 50%- 80%-. 95% 73N HUK TR FEsk R A — M BeoR. SRAIRETR 4 N
3. LREDH
3.1 FMTHAETFREE

FR A T 5 o R W PP 7 v R ) AT 1961~2022 4E L&A 113 IR TR 2, “FHEEKE 1.8 1k, H
Rp R TR A 5K, RTREREA 17 K, BoETREAEE 29k, — B TRIRER 62 . WRiET Rl s
G LRI T 1961~2022 IR R, B 10 YOS R INEE 2 Fos. Hodr, RpREg TR iR
H 5, HHKAET 2022 4. 2019 4E. 1968 4. 1992 FEAN 2011 4F, R4 R KA 190 d, &% N 70 d.
MWET LR E, BEMEREEZ, HUONES, HMNENTREES: 3 MEEl R ad. TRHEFKEEFE
o B— AR T —60%, AN 3E$-0.79~-0.23, & KIEL MK H% 13~38d.
2 2. AT R 10 KRBT 21372(1961~2022 £F)

WERARE SRR FRYE SEF SEFSE IRAMKEY RKELELW IEMX H&=235T

F5 TERR) GRAR)  BEREN ASE KRR THRG) ARG  REEE AR
1 20220720 20221205 224 Ky 139 -75.4 37 -0.79 36
2 20190803 20200108 212 R 159 -68.6 38 -0.71 23
3 19680531 19681206 202 R 190 -64.0 19 -0.51 12
4 19920722 19930102 195 e 165 —65.8 31 -0.70 20
5 20110124 20110603 16.9  Rpid 131 -57.4 16 -0.26 1
6 19981113 19990328 14.9 Y 136 -54.7 26 -0.23 0
7 19720605 19721001 14.5 C 119 -60.2 13 -0.53 18
8 19660729 19661006 13.3 C 70 —69.0 28 -0.79 19
9 19791011 19791230 13.0 G 81 -69.8 25 -0.67 0
10 19731114 19740122 12.1 i 70 -63.3 25 -0.57 0
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3.2. 2022 ST T F24HE

R4E MCI AR TR BUEM (] 1), 2022 457 A 12 Hilg, ARSI —HHEHBRES 2T 5,
HREKFRS D, RIRFFSEmE, TRELHET IR, 28 A 4 H, MMM XEFESRTREY: 8
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BT R ArAE . UGS FRFFEEI [)IE 139 d, SKIELLTLN HEOA 37d, LA RN 1961 LIk fkim, 2
DAF S35

MCI
o
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1.2022 £ 7 B~12 Bt ZE A S K FRIEHT LR

1) K5 b

2022 4F 7~9 H Ui R K A S 7 s (R B O 2D 8 R LA -, BATRDAS HE B IR 43 Bt SR MR R, A B R 1)
IR FE . RPN 7 H 20 HETREHRN 12 A5 B, Jtilluh RN EH 96.6 mm, L4 R
Pz 7 BCAE, Bra) s F R =42, W H 27 d, LeH SRR 12.4 d, 62505 S I EECE DU,
[P D BE: 7 H 20 H~10 H 4 H(IX 8 H 26 H 1.8 mm. 29 H 1.5mm, 9 H 22 H 1.3 mm). 10 A 10
H~11 H 20 H(f{X 10 H 27 H 2.8 mm. 28 H 0.8 mm. 29 H 1.4 mm, 11 A 18 H 5.0 mm).

2) SR

2022 4 7~11 H W E RT3 24.9°C, B L AR 2.0°C, Arg) P s EASE 1 & H ARG
HAIR > 35 CHIRRRAIL 46 d, ELHERNIMZE 26d, J& 1961 A7 52 B R MM UK R 1 7. 7 H
9~16 H. 7 H 21 H~8 J3 27 H L th 30 o K3 BBl il R < A%, 7 H 31 H~8 H 23 HiELE 24 d H ey Uil
i 35°C, 7 H 7 Hilitg% 8 H 28 Hi#4E 51d Higm Uit 30°C, Hr 8 H 18 Higm Uik 39.4°C, Jyidtuf
PAKPI S5 2 e

3) AR, TR

ZRFIE R ER ORI, 7~11 AT Rk A K Bk 727.8 mm, Hrh 8 H 1~29 Hi%E4: 29d HAEA K EE
5 mm, HZEKERAE 101 mm, SECSEEY, 8 H 1 HS 7 H 24 HAHE 10 em Mg T 3EAHXHE & T 4%
T 12%. 20 cm HhR A FRE T 10%. H8 H 12 H~10 H 7 H. 11 H 1 H~20 H 10 cm #h3& T34
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SR IES: 77 d 7E 65%LL T .
3.3.2022 EFEEHFM

3.3.1. wRIAE =GR

2022 FEPLIIT R T R R AR E KT, IEEREDA K, ABEE. HKER, FamETRiE
BAEBIT 3L 16 AN £ 45 228 ANF) 83,975 N2k, RAEY)Z R 23,141 hm?, 2R EF 12,947 hm?, o ok
F 5872 hm?, 4l fl 206 hm?, EEZRAEVARAE. KRG, 2R KE. Tk, EE. B3, ek, P,
| BRI IR MY A P AR R, A aR ™ R
3.3.2. XIRESHIFN

PEAZVA RS KA I SR (] 2), B 8 HRBMIKAIFFSL FFE, f0fE 2010 4 LUORRARE, #8:2 HKT
BARAELSKLL, 8 A 29 HAKLL FREE 24.25 m, BZE T WL 0.96 m.

P2V L 2458 H T3k hr A4
27.5

26.5 A

255

SEIIIRALIK

24.5 A

23.5 - . : . - . - .
1A1H 1A30H 2H28H 3H28H 4H26H 5H25H 6H23H 7H22H 8H20H 9A18H 10H17H11H15H 12H14H

20184F ——20194F ——20204F —20214F —20224F — LT
2. 2018 SF RUSRHEAITZ SR 7K L N

P 2022 4 7~8 H 3 {12 2 B0 e b i /KA T AR I 7R (72 3418 3), 8 H bl /K A AR 42 B {1
8 H T HJELI /K AR AN 322.92 km?, % 7 HAR/> 28.42 km?, 4EJRIEEE K 8.1%. BLMIKA EREE R % ARG
NG KBRS, XX AR R A AE ARG SRR T .

3.33. 5HBFRERRALER

1) 2011 15

2011 4F 1 H FH)~6 H HAjutimg g A EmAFE R, I RERRSE 130 & d. JEF2E s KA, 5 H 21 H
KAZ 23.20 m, FHEIKIE N 0.48 m, BUH WAL 0.87 m, E/KE 05412 m?, BB EMM/D> 3.45 12 m®, e
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3% 3. 2022 £ 7~8 B/ E R NN 3R

s DUk (] 7TH2H 8H9H 8 H25 H
HEW KA TR (km?) 351.34 328.21 322.92
HERK A= R A HERZK = Rt
20224E7H2H 5202248 H9H 20224E7H 2 H 5202248 H 25 H

-EHZEEI/)(W

[

I vz ki I <52 ra
. -
0 2 4 o 0 2 4
£ N —— — K

E3.20225%7H2H. 8 B9 H. 8 A 25 Hiti#kirxZ =M

¥/ 3.31 12 m?, /bR A 86.0%, /KT AR 113.2 km?, %7 5 [A) k2L 280.2 km?. T SHGEHLER T
AR 4E, PIEH K H AR EE 2010 4R R/ 1 83.93 km?, YR/ ELHI Y 26%, M X AR 1) 1/4, WK
B KR A S RS ThEE TR, EAh 5, SRR AmP L 80%LL I, RIRMABIL 95%LL I, /K
BN R FCEKAREIIET, FFIESOKIRIRTE . R ZRENE . YA P FUK ST REY Z B A E . T
KPR IR ML I T fEE, PO M RO I . RS SE XIRLE, RAETIA 3.25 Tt BEY
SET-1500t, BEIELZGFK 5.3 1470, MIEYHRBUKTCERER, RBEHRERSOKTCE G, RIEVZ K 6
Jihm?, BEZGRKY) 9800 JiT0[12]. MUGH RELE &SR E A 51 1961 4E LIRS fil, Hi T RAMLES
A5, WHAKALAR, XHER AR S R RARK .

2) 2019 T2

2019 4 7 A NRJEW, e OWRARW, BT HR PR EESS TR, JHRRSEERE 1A LA, R
AEMKAER. T A 20 HUCRA 10 A 9 H, Bt Rit41R 80 d, R R i KTLAEES 5519 . W5 AT 5 IR ]
TR LR PSR AR SR I 2 5 KPR, BHEIKIT 51K 11,9521 73 m®, R 51K 5542 73 me. kA
FEREAFRLEATREAIS] 1961 - LUK S5 ok, (Hl T-Hi R /KIES BIEARER, G308 T Rk, #Eait,
TR BN 2k N1 133,842 A, 2% fiFH 15,039 hm?, Jok 4858 hm?, 44l 1005 hm?, B #4525k 8607 Ji7G.

3) 2022 FE-F

2022 FEKFPHIT R SRS TR, AT RS T 58 i s sk T S IR [13] [14], AH
bt 5 2011, 2019 R FRAFERA LU FHINER A © SRR TREMRE. 7 H 7 HilE 2 12 A B REEK R wD,
I [ 5Kk B B K A 41.2 mm, B AR D 88.5%, Fe K4 TG Y H ¥ 37 d, AHX I E $5 $05-0.79 (B
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BE7K 78 R 75 BRAIL T9%), AR T RSB R, RRTREEE AN 1961 4FE LK k. @ K541
WAH . —RKILKALEI T sEH K. 2022 4F 7~10 H, KITHIECER T K EROE Fmix ok, N 1961 4F LAk
SRR D o GBI BRI D« AR KA AR o AT 1T T A L3 KA 8 T B B K AL A 1.5~3.3 m,
BRAR/KAARZE 18.04 m (10 A 2 H)o R ZRIHT T 38.9 km Ji] BeWiift . NGRS R . S, 0. 5
A WERNESEAATERK, 7 A 15 Bk iiis H AR IS DR RIUANEE 58 FAR R UG ) AR F03RT 25 5K 1 A
R BKAL, BE 8 H 7 HR AN K AR HU R A B 38.9 km (3K 11 Bt 8.5 km. K[RIWIEL 19.7 km. B
B 10.7 km)irift, JFRFLERFIR. @ REKETR, RERMEWE. 2022 4 1~4 H, W R THREK SR 8 [E
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PIREOL 44 d, QI SEMRME, ZER b WA R 28R smEsm, PAERE AR, B 7 APRRIgETS, 7
HTRRENER, 8 HHARTHIRENFER, JREEE 10 H b, FMEHRMBEREZI, Db,

4. b ERR
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3) T NI R T AN AL 2 A AP S Uk R K, S BA S AR A K. KT R SRR RRE E
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