A % Vol. 48 No. 5
METEOROLOGICAL MONTHLY May 2022

iy 5%

8 & &
224 ¢

oo
m &

Wi, B ST /N L 25,2022, “21 « 77 0] g R BT K AR R AR Mk #r L) . R4, 48(5) :571-579. Yang H,Zhou W, Wang
X K., et al,2022. Analysis on extremity and characteristics of the “21 « 7” severe torrential rain in Henan Province[ ] |. Meteor

Mon,48(5) :571-579(in Chinese).

“21 - 77N E K F W KR AE MR IR I A

o &Y R X EOEY O ZELLY OEERY OEwi' O 4H bt
1 HFEHALZRARNETHRH ZFWEMNFEHILE EELKE, RN 430205
CHAEGBEIRA¥ ALK ENRTI LS FEBEACNTFO/ ALK ERTHEALHLE.H X 210044

R’ OE: MAERSSME PR 2373 A E RGO 5 LR 6 FR E 5805 A1 I 04 0000 3 (LR B FR X R ) /1
B B K B B A SRR K B AR K SR B RS V) 38 AR S B A T T 020 - 77 (2021 4F T F 1722 HO) TR R R DR 2R T I AR i
FRAE . SRR R 2 o B B A S S (A L Bt K i R VR R MRS RIS KA P R . 6 R Btk T 5k 3
219.05 mm » % ' A 155 A ad 600 mm, 444 5.43 7 km® Bl B K KT 250 mm, BaE 475 - 8751 FR (1975 4F 8
DM 3.45 7 km?, SRIEK FE A 3 ABTE (I8 H 15 B2 19 B 04 BF.19 B 09 B ZE 21 H 08 Bf.21 H 09 Bf E 22 H 14
B e KRR K I B R AETE 19—21 B 7% KA ZE RAT LA B M AR AR I AR b M i b db b X, A 1514 A ul i = A 1 A it
Y S B 58 K (=20 mm « b ') MR PG 23 SIS 48 B & RIS B 25 8 43 DX S50 B SR R K ST R B 1T 7000, SRFEOK
FUGAE 20 B AR 21 B AL R e A R e e AL ER A Sl 5"?&35’"@5@@%% WGV AR A R A it M 2R o I 1Y
Jr PR RFAE L AR R G0k 7 20 HO17 B 1 h BEK A 201, 9 mm, 475 « 871 %%%/J\NB%JG%F TEAT R4 [ I R ol g s 4l

.3 6 h R KFEK R R A ARSI K PR HEE . B 7 'ﬁﬁw ik 902. 0 mm, 242 70 4F Jj st P 110 6 .
KRB <21 « TURRR AT AN R R K L B T
HESES: P58 MRS : A DOI: 10.7519/j. issn. 1000-0526. 2021, 111201

Analysis on Extremity and Characteristics of the “21 « 7”

Severe Torrential Rain in Henan Province

YANG Hao'* ZHOU Wen' WANG Xiaokang' LI Shanshan'

WANG Jingyu! WANG Xiaofang'! HU Po!
1 Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, CMA, Wuhan 430205
2 Ministry of Education and Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters (CIC-FEMD)/

Key Laboratory of Meteorological Disaster (KLME), Nanjing University of Information Science and Technology, Nanjing 210044

Abstract: Based on the hourly precipitation data of 2373 national and regional stations from China Meteoro-
logical Administration, the extreme characteristics of accumulated precipitation, precipitation intensity and
time evolution during the “21 « 7”7 (17—22 July 2021) severe torrential rain in Henan Province are ana-
lyzed. The results show that this torrential rain process had the characteristics of long duration, large ac-
cumulated rainfall, strong abruptness and concentrated torrential rain area. The average accumulated pre-
cipitation within 6 days reached 219. 05 mm per station, and exceeded 600 mm at 155 stations. There were
about 5. 43X 10* km® in Henan Province where the cumulative process rainfall was more than 250 mm, lar-

ger than that (3.45X10" km?) in the “75 « 8” (August 1975) process. Three periods of extremely heavy
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precipitation were from 15:00 BT 18 to 04:00 BT 19, from 09:00 BT 19 to 08.:00 BT 21, and from 09:00
BT 21 to 14:00 BT 22 July 2021. The maximum precipitation period occurred from 19 to 21 July, and the
rainfall falling area was concentrated in the southeast of Taithang Mountain and northeast of Funiu Moun-
tain. 1514 stations had at least one time of flash heavy rain (= 20 mm « h™'), the large value centers were
located in Zhengzhou, Xinxiang and Hebi respectively, with the contribution rate of flash heavy rain in
some regions exceeding 70%. The severe precipitation center moved from the central part to northen part
of Henan Province from noon of 20 July to the night of the 21 July, and the intensity changed from strong
to weak and to strong again. The extremity of the rainstorm process shows obvious local characteristics.
The hourly rainfall of Zhengzhou Station at 17.00 BT 20 July was 201. 9 mm, exceeding the hourly rainfall
intensity of the “75 « 8” process, and breaking the historical record among the national stations. The maxi-
mum rainfall intensity within 3 h and 6 h both occurred at Jiangang Reservoir in Zhengzhou. The total pre-

cipitation of Zhengzhou Station in July was 902. 0 mm, which is nearly 6 times of the historical average in

recent 70 years.

Key words: “21 « 7” severe torrential rain, flash heavy rain, extremity, Henan Province
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Distribution of (a) topography and (b) meteorological stations in Henan Province
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Fig. 2 Spatial distribution of (a) accumulated precipitation and (b) the ratio of flash heavy
rain to total precipitation from 09:00 BT 17 to 08:00 BT 23 July 2021
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Table 1 Statistics of accumulated precipitation and
flash heavy rain (number in bracket) at
2373 stations in Henan Province
from 09:00 BT 17 to 08:00 BT 23 July 2021
S WK O R B /KO

K & /mm

/A S/ %

=800 26(1) 1.10€0. 00)
[600,800) 129(3) 5.44(0.00)
[400,600) 266(55) 11.23(2.32)
[200,400) 556(206) 23.43(8.68)
[100,200) 414(373) 20.82(15.72)
[50,100) 418(343) 18.88(14. 45)
[0.1,50) 454(533) 19.13(22. 46)
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Table 2 Comparison between the “21 + 7” and “75 + 8” rainstorms in Henan Province
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6 h.12 h.1 d.3 d F1 5 d [ K58 3 AR B A 8 3 Ak
FE3E (32 2)  fH & 200 mm P b3 B 6 K A
7.52707 km®, K F“75 « 8”3 L 6.53 J7 km® .,
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Fig. 3 Spatial distribution of daily precipitation from 09:00 BT 17 to 08.:00 BT 23 July 2021
(a) 17 July, (b) 18 July, (¢) 19 July, (d) 20 July, (e) 21 July, (f) 22 July
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Table 3 Statistics of hourly maximum precipitation
intensity in Henan Province from 09:00 BT 17
to 08:00 BT 23 July 2021

3 eI ik B AR v 1 A
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Fig. 4 Variation of monthly precipitation in
July from 1951 to 2021 at Zhengzhou Station

(Black line indicates the climatological mean value)
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Fig. 5 Spatial distribution of hourly
maximum precipitation intensity
in Henan Province from 09.:00 BT 17
to 08:00 BT 23 July 2021
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Fig. 6 Hourly precipitation intensity at the top

10 stations and Zhengzhou Station from
09:00 BT 17 to 08:00 BT 23 July 2021
(The number behind the station name indicates

the accumulated precipitation, unit: mm)
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Fig. 7 The ranking of hourly precipitations and their accumulations

from 09:00 BT 17 to 08.:00 BT 23 July 2021

(a) Zhengzhou Station, (b) Hebi Kechuangzhongxin Station,

(¢) Zhengzhou Baizhai Station, (d) Xinxiang Fenghuangshan Station
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(a) Latitude-time (113°—114. 5°E) averaged and (b) longitude-time (34°—37°N) averaged

cross-section of hourly precipitation from 09:00 BT 17 to 08:00 BT 23 July 2021
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