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Identification and Assessment of Regional Drought Processes of
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Abstract. Studying the drought condition in the water source area and receiving area of the Middle Route
Project of South-to-North Water Diversion Project is of great significance for the water resource scheduling
and operation management of the project. Based on the NCEP-NCAR reanalysis data and the daily average
temperature, precipitation, and meteorological drought composite index of all meteorological stations in
the water source area and receiving area of Middle Route Project of South-to-North Water Diversion Project
from 1961 to 2023, this article conducts identification and assessment of regional drought processes in
water source area and receiving area. The results show that the annual values of drought days in the water

source area and receiving area are 101 d and 114 d, respectively, presenting an overall spatial distribution
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feature of “more in the middle and less at both ends”. The northern part of Henan and the southern part of
Hebei in the water receiving area are high-value areas of drought days. The number of drought days in
most of the water source areas, most of the water receiving areas in Henan and eastern Hebei is increasing,
while the number of drought days in most of the water receiving areas in the northern, western and south-
ern parts of Hebei, Beijing and Tianjin is decreasing. Using the dynamic regional drought process identifi-
cation method, a total of 97 regional drought processes have been identified in the study area since 1961.
Using the percentile method to divide the intensity index of regional drought processes, we obtain the
threshold values corresponding to different intensity levels, and a total of 4 *extremely heavy”, 15
“heavy”, 30 “relatively heavy”, and 48 “moderate” regional drought processes in the study area. The
heaviest 3 regional drought processes occurred in 1968, 2001 and 1997, and the differences in circulation
characteristics led to significant differences in the spatial and temporal distribution of drought days and the
proportion of drought stations at different levels among the three processes. Among the 97 regional
drought processes in the study area, 54. 6% were droughts in the water source area but not in the water re-
ceiving area, which is beneficial for engineering water diversion. At the same time, in some years, the en-
tire region is uniformly dry or the water source area is dry while the water receiving area is not dry. This is
not conducive to engineering water diversion. Therefore, for the water resource scheduling of the Middle
Route Project of South-to-North Water Diversion Project, the targeted water diversion work needs to be
carried out based on the actual situation.

Key words: regional drought process, identification, assessment, meteorological drought composite index

(MCI), Middle Route Project of South-to-North Water Diversion Project
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Table 1 The top 10 regional drought processes in the comprehensive drought intensity index
in the study area from 1961 to 2023
Fr ARG B - -HD SEAB (- H-HD FrEERE/d FHERE PEBEmE A km? R MRIESEE
1 1968-3-2 1968-10-5 218 —1.57 219918. 6 —10880. 1
2 2001-3-23 2001-10-13 205 —1.55 235281.6 —10790. 6
3 1997-4-17 1997-11-10 208 —1.44 235114.5 —10087.7
4 2000-3-11 2000-8-10 153 —1.63 242233.3 —9900. 9
5 1972-4-8 1972-10-15 191 —1.52 190017. 3 —9150. 8
6 1986-4-2 1986-10-18 200 —1.42 206078. 0 —9120. 3
7 1978-4-5 1978-10-25 204 —1.44 193515.0 —9022.1
8 2022-4-4 2022-10-5 185 —1.49 186101.9 —8733.7
9 1996-3-2 1996-7-29 150 —1.49 226578.0 —8671.4
10 1981-4-19 1981-9-30 165 —1.43 210905.7 —8425.6
2 MARRETESEBEERESRAIIENEHE

Table 2 Threshold corresponding to each drought process

comprehensive intensity level in the study area
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Fig. 7 Spatial distribution of drought days at different levels of historical typical regional drought processes
(a) 2 March to 5 October 1968. (b) 23 March to 13 October 2001, (c¢) 17 April to 10 November 1997
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Fig. 8 Geopotential height (contour, unit: gpm) and its anomaly (colored) at 850 hPa
and 500 hPa during historical typical regional drought processes
(a) 2 March to 5 October 1968, (b) 23 March to 13 October 2001, (¢) 17 April to 10 November 1997
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Fig. 9 Vertical velocity (contour, unit; Pa« s~ ') and its anomaly (colored) at
850 hPa and 500 hPa during historical typical regional drought processes
(a) 2 March to 5 October 1968, (b) 23 March to 13 October 2001, (¢) 17 April to 10 November 1997
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Fig. 10 The 850 hPa and 500 hPa wind anomalies during historical typical regional drought processes
(a) 2 March to 5 October 1968, (b) 23 March to 13 October 2001, (¢) 17 April to 10 November 1997
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