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0.1° from 2008 to 2016 provided by the National Meteorological Information Center. The results show that: (1) the
annual mean precipitation increases from west to east part of Chongging with large precipitation centers
located in the northeast and southeast of Chongging and varies seasonally . Especially in summer, the precipitation
in the west Chonggqing is significantly increased. In addition, the total precipitation displays large values over
west and east Chongqing and low values over middle Chongqing; the distribution of the precipitation frequency,
intensity highly relies on the topography. The precipitation frequency over the areas with the altitude over
1000m is more than that over the basin and hilly areas with the altitude lower than 1000m. The precipitation
intensity tends to show contrary distribution. Moreover, the hourly heavy precipitation mainly occurs in the
transition area in the front of the windward slope, which indicates that the precipitation is easy to occur in the high
altitude areas but with weak precipitation intensity. The uplift of terrain is an important reason for triggering heavy
precipitation, leading to larger precipitation in front of the mountains than in the mountains. (2) The precipitation
in Chongqing is mainly concentrated in May-September. The precipitation amount, intensity and hourly heavy
precipitation frequency all show single-peak distribution with a June-July peak. The precipitation frequency
displays double peaks ith one in May-June and the other in October. However, the valley of precipitation
frequency mainly happens in July-August corresponding to the sunny and high-temperature days under the
control of the subtropical high.. (3) The precipitation in Chongging shows obvious diurnal variation. The
precipitation is mainly contributed by the nocturnal rain, and the time of precipitation diurnal peaks display
eastward delay. The diurnal peaks of precipitation tend to occur at 02:00 am in west Chongging, at 05:00 am in
middle Chongging, and at 08:00 am in eastChongqing. The precipitation over Chongging in spring, autumn and
winter shows a single diurnal peak in the early morning. In summer, there is a sub-peak at about 17:00 PM due to
the local convective weather in the afternoon.(4) Heavy precipitation is mainly concentrated in summer. There are
three large value centers in space. Due to the interaction of Southwest Vortex and topography, the frequency of
heavy hourly precipitation is obviously higher in the basin area west of Jinyun Mountain in summer.
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Fig.1 The location area used in this study (a) , the climate zoning map of Chongging (b) and the spatial
distribution of 850 hPa mean wind field (wind vector, unit: m s™%) and vertical velocity (color map, unit; Pa s™,
cold is rising, warm is sinking) in 2008-2016. Red rectangle is the research area.

3 BIBKRFE

3.1 iR
A FTAE FH 0 8 B R R 545 B O 2008-20164F HH [E 1 T -5 CMORPHR 5532/



IF K (ULHE4E, 2013; httpi//cde.cma.gov.cn), ZE[EZrHEZ A0, 1° X0.1° , WFjE4
R L/INEE, Z K RlA 77 i R EUNE 22 55 155 pR B UL O (B 1555, 2013) Al L adifE v (i
W%, 2012), KeZead on s4a il ity o KRG 375 22 AT B 2000 sk (1) 32 ) 7K HidE 5 NOAA
f\JCMORPH[CPC(Climate Prediction Center)morphing technique] & i 4 /K 3 (Joyce et
al.,2004) FA T AR, A3 R4S A 7 M TR ORI B ORI TR SO Bk AR 34, 72 A iR 22 /KA
10% LA A, %o 5 [ K RT3ty o s i X A 2 25 AE20% LA P, A0 T [ B b R 28 8 7 - (b 4t
2013;Shen et al.,2014),
32 Hik

A 5T LR AR B F0 X35, 4 MM T S8 A RAT B X AT 7328, E 2R = RV
T X3 AR AL AR e S Lt X 5 . 2% Zhuo et al (2008) %, K /N B
KERTEET0. InmfE A FEACR A A, RIS FE7K B8R T-0. Tmmib] 3 8 & A= B K Sk —
U FINFRIKE . BRIV S B K TR IE « /NS B 7K AR AL R /N B 5 2 /K A, et 8 PR B X 2008 ~
20164F (R ARAE, JUIR /NI BRI /K (Davis, 2001), R4 A HEAT T 2087, Bk X
LI

1) P&/KE (Precipitation Amount, fiiFRPA), TRGEHHINELN, RitBKE/BBHR, ZE
FH T4 ST g [] A Bk i) 22 2

2) BEsKAIIR (Precipitation Frequency, fHFRPF), FEGTHITELN, A FEKIIEK*100/
RO, 1% T IR BRI AR

3) F&/KEEEE (Precipitation Intensity, fAiFRPI), TRGLITIFEAN, S FEKE /B FEK
K, RPREK R EE= R K/ Bk A, 12 T TR 52 B B 7K R AR B B 7K AR S 320 5 B

4) 7INE PR K AR A F8 12 DX I R /NI B K, T /AN B A 7 A A 481 % [X 35k 244
SAEGE T B P HH IR/ B 7K B == 20mm ) /I B 55 B2 /K IR B (FR S5 6 o) i B 5t B /K T 58
S /N K & =20mm) o

4 ELPRHAX [k BB 22 2 AR AFAE

4.1 PEIKHIZS[B) S Th4F1E
4.1.1 FPEIKHIZS (8] 53 FR4HIE

F245 H T E PRI X 2008-20164F 35 F K B B 7K AT RN 4 7K 5 B 1 2 TR A3 AR RS AE o AL
b, BEKERVHMEAR S fas, BAERDNKEY O, —MERILHARE., FEMS
FHEAZ XA, A — N ER BRI FE AL ES, $7E0.17mm hi DAL, X 5xEss (20124F)
FIH 304 A shul BRI G B K 2D R L BN 80 (B KM X B R T 10X,
AT RE LU DXLt s Fs A 5% rP s DA B P I P K B AR ey, K2 480, 1l h ' BAF,
EHER AR — MEAE 0, £90.08mm by PEAMKTT LR (7] 23 X I A Kt oK AR T
ML X o BEARAIR S HOTE 1 o0 AT A OGRS R, FER BRIk AR LR L KA I X g4k
EE>1000m, TR, FEAKSRE E, Eak14%, 1T 4 A s X8, GRR & << 1000m,
TED SRREAL, KRBT 10%; BEAKSREN L5 2 MR, BEIHHEA R T BRI H I,
TE PR L DX R KR v, (E SR K 25 5 H BAE L T AR g T, R 5 4R i IXURH B4R
RS A7, AR IE (Houze,2012), i BH 23R T2 i B 7K 7= 2B 1) S B2 A

P2 ERHLIX 20082016 “F4ELIFF/KE (PA, BAimm h'). FFAKSUK (PR, H#47%)
FREAKREE (PT, BAimm h') 23 [A50 A
Fig.2 Spatial distribution of annual average precipitation (PA, unit mm h™), precipitation frequency (PF, unit%)
and precipitation intensity (PI, unit mm h) in Chongging from 2008 to 2016
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Fig.4 spatial distribution of hourly precipitation in 2008-2016 of Chongging (unit mm h™)
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Fig.5 Interannual variations of annual precipitation (a), precipitation frequency (b) and precipitation intensity (c) in
various regions of Chongging (same as Fig.1.c, including the whole region ,downtown, Western, Southwest,
Central, Northeast and Southeast) from 2008 to 2016
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Fig.6 Monthly variation characteristics of annual average precipitation, precipitation frequency and precipitation
intensity in various regions of Chongging (same as Fig.1.c, including the whole region ,downtown, Western,
Southwest, Central, Northeast and Southeast) from 2008 to 2016
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Fig. 9 Spatial distribution of frequency (a) and maximum (b) of annual mean hourly heavy precipitation
(>20mm h™) in Chongging from 2008 to 2016.
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Fig. 10 Spatial distribution of frequency and maximum of hourly heavy rainfall (>20mm h™) in different



seasons in Chongging from 2008 to 2016
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Fig. 11 Annual variation characteristics of hourly heavy precipitation (>20mm h%) frequency (left) and
maximum (right) in different regions of Chongging (same as Fig.1.c, including the whole region ,downtown,
Western, Southwest, Central, Northeast and Southeast) from 2008 to 2016
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Fig.12 Monthly variations of annual mean hourly heavy rainfall (>20mm h™%) frequency (left) and maximum
(right) in different regions of Chongging (same as Fig.1.c, including the whole region ,downtown, Western,
Southwest, Central, Northeast and Southeast)  from 2008 to 2016
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Fig.13 Daily variations of annual mean hourly heavy precipitation (>20mm h™) frequency (left) and
maximum (right) in different regions of Chongging (same as Fig.1.c, including the whole region ,downtown,
Western, Southwest, Central, Northeast and Southeast) ~ from 2008 to 2016
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Fig.1 The location area used in this study (a) , the climate zoning map of Chongging (b) and the spatial
distribution of 850 hPa mean wind field (wind vector, unit: m s™) and vertical velocity (color map, unit: Pas™,

cold is rising, warm is sinking) in 2008-2016. Red rectangle is the research area.
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Fig.2 Spatial distribution of annual average precipitation (PA, unit mm h'), precipitation frequency (PF, unit%)
and precipitation intensity (PI, unit mm h™) in Chongging from 2008 to 2016
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Fig.7 Diurnal variation of annual average precipitation, precipitation frequency and precipitation intensity in
various regions of Chongging (same as Fig.1.c, including the whole region ,downtown, Western, Southwest,
Central, Northeast and Southeast) from 2008 to 2016
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Fig.8 The contribution rate of hourly heavy precipitation in Chongging from 2008 to 2016, (a) precipitation (%)
and (b) precipitation frequency (%)
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Fig. 9 Spatial distribution of frequency (a) and maximum (b) of annual mean hourly heavy precipitation
(>20mm h'*) in Chongging from 2008 to 2016.
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