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Fig. 1 Distribution of land use types and meteorological stations

in the north and south of Qinling Mountains, China

1.2.1 Bernaola-Galvan 43553

INFTR] PP 81 504 7 ik, 5 B B D ~F- A B AL
PR, BV R (R R &) 1 30 S (X{H Ty 22 0
AR ) R TR HERS 251 > o AR SOR AR AR Dy
V0 2R e R R A I () 4 R AT AR S AR
K. S5 RFWIZRIREAL 3 A7 X0 I Y
P S BAR P AR

BE X AR OF A& mF ) P 51 B K AL, Bernaola-
Galvéan ' S5 4 1 — Fh 58 A5 46 00 11 3 %1 553, B
BG 7 RI5E o %75 DR AR AR 18] Fe 51 3 1
ZRE AT, e il TR ZERFI A
(] RUBE AN [R] B2 B 3, )iz DT Ui Ak
Wz o ARSCHIA BG 2 #1500k, X 2 16 j AL
O P AR AR TR AR AT 0 A, I BF S R 1 s
() A5 A 1) B BOPE AR R S0 A
1.2.2 KBEFMHr

NGO & 50, £ 2 R i
IRZIE , JE KT B X KPP ) 25
AR o A R AR SCH S IR IR B TR B RS R
R AL [0 R A e i R AR A L R AR H
B2 M AR JE I Bt 5] 51 F) 2 P A, o T
A [} 73 DX i A T T AR AR P 5 5 0L A A
ARAE AR IR IV 2R 2R

Hovpr, BB ey il R AE 5 25 0 R R A I
T BE B S H I 0 5 3R B e ARl A 3 2 A g I 1
05 I 00 5 RAR AL H 802 R AE S 10 B2 722 Wi 1)
SO B B RCRAE B 0 5 55 A1 O



Vol. 41, No.3

ZR I P -1 1A T ko 2 2 B sl [ 2% 401

HE BRI

B || ! Py
|l %(:j? bl gj(:)?
| £ i

FREM  HIAJER

e T P .

dg a? dq,0°¢ dq,0¢
PR PR

FORBERT B

R
‘ B E
e
T
i - S B !
i i T
wa | — FRRRES | |
x| winh | | comAe RUIELTES I
i B AR % TR CHE |
| IR THETE | |

B2 EFEREWNZZAMZINEZRNTRIER

Fig.2  Framework of the spatiotemporal variation of diel composite precipitation in summer and influencing factors
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Tab.1 Statistics of diel composite precipitation in summer over the north and south of the Qinling Mountains, China
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Fig.3 Interdecadal variation of diel composite precipitation in summer over the north and south of Qinling Mountains, China during 1970 —-2020
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Fig.4 Spatial pattern of diel composite precipitation in summer over the north and south of the Qinling Mountains, China
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Fig.5 Spatial pattern of diel composite precipitation in summer over the north and south of
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Tab.3  Comparison of night rain research results in different regions of China
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Spatio-Temporal Variation of Diel Composite Precipitation in
Summer and Influencing Factors over the North and South
of the Qinling Mountains, China

LI Shuangshuang, HU Jialan, HE Jinping, YAN Junping

(School of Geography and Tourism, Shaanxi Normal University, Xi’an 710119, China)

Abstract: Under the trend of global warming, the frequent occurrences of summertime compound hot extremes lead
to continuous precipitation reduction and have changed the diel precipitation pattern, even for whole summer
rainfall season. The Qinling Mountains is an important geographical dividing line between the north and the south of
China. It was reported that 35. 0% of the areas in the north and south of the Qinling Mountains went through a
significant increase in diel composite high temperature in recent years. Unfortunately, past study of climate changes
in the transition zone between the north and south of the Qinling Mountains mainly concerned about the spatial-
temporal variation of precipitation, less attentions to the implication of the diel composite precipitation under the
background of global warming. Diel Composite Precipitation ( DCP) refers to a pattern of precipitation to be
observed on a 24-hour basis, particularly with emphasis on night rainfall ensuing from daytime serenity, which
serves as a unique climatic resource, and a critical index of regional climate characteristics.

In this study, it collected daily summer precipitation records in the period of 1970 —2020 at 72 meteorological
stations sparsely located at the north and south of the Qinling Mountains; the spatial-temporal variation of DCP was
analyzed by BG mutation detection, trend analysis, projection pursuit regression model and other methods; then it
discussed factors influencing DCP in the Guanzhong Plain, southern slope of the Qinling Mountains and the
Hanjiang valley.

The results showed that: (1) From 1970 to 2020, there was an increasing trends of DCP value in the southern
slopes of the Qinling Mountains and the Hanjiang River valley, with an increase rates of 3.08 mm/10a and
3.10 mm/10a, respectively, which was twice higher than those in the Guanzhong Plain (1. 14 mm/10a), and
suggests that the variations of DCP responding to global warming in southern part of the Qinling were more sensitive
as compared with those in the northern. (2) Between 1970 and 1982, the distribution pattern of abnormal DCP in
the north and south of the Qinling could be characterized as more in the north and less in the south. To be specific,
the southern slopes of the Qinling and the eastern part of the Hanjiang valley were areas with less DCP. Between
1983 and 2020, the spatial pattern of DCP anomalies shifted from less to more rainfall consistently; spatially, areas
with high increase of DCP were in the southern slopes of the Qinling and Hanjiang valley. (3) Daytime temperature
as main influencing factor contributed to the variations of DCP. In the case of cumulative daily maximum
temperature with an up of 10 °C, DCP increased 0.9 mm.

Our findings reveal that hot extreme in summer has been changing the diel pattern of rainfall in the north-south
transition zone of China. It possibly increases the risk of regional water resources allocation, food production, and
ecological services, etc. It should be noted that above results shed new insights into diel variations in summer
rainfall, which can offer implications for formulating integrated risk governance strategies in the north-south

transitional zone of China.

Key words: climate change; daily variation of precipitation; Diel Composite Precipitation ( DCP); spatial-

temporal analysis; the Qinling Mountains
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