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Abstract In this paper, diurnal rainfall variations in the second rainy season in the coastal and mixed topographical

regions of Southeast China (Fujian) were analyzed. The roles of topographical thermal circulations and land-sea breezes
in the diurnal variations in thermal convective rainfall were investigated. The impacts of environmental temperature,
moisture, and vertical wind profile on the time and intensity of diurnal peaks of convective rainfall were examined using
hourly surface data from the automated weather station of Fujian province for the periods July to September of
2009-2017. With radio-soundings at Xiamen station for the periods July to September of 2015-2017 and K-mean
clustering methodology, idealized numerical simulations were conducted using a mesoscale numerical model
(WRF3.9.1.1). Results were as follows: diurnal rainfall variations for the second rainy season in the study regions of
Southeast China (Fujian) were impacted and regulated by topographical thermal circulation and land-sea breezes. The
topographical thermal circulation due to daytime heating initiated convective rainfall bands. The bands were organized
and peaked during the afternoon sea breezes, then gradually weakened with the weakening topographical thermal
circulation and sea breeze. Idealized numerical experiments further proved the role of topographical thermal circulation
and sea breezes in the convective rainfall initiation and organization. Environmental temperature, moisture, and vertical
wind profiles exerted an important impact on the diurnal peak intensity and time of occurrence of the convective rainfall.
The atmospheric lifting condensation level, precipitable water, convective instability, and differential distribution of
moisture at the mid-lower levels impacted the diurnal peak intensity of the convective rainfall and changed its time of
occurrence through altering its time of initiation. Differences in low-level wind intensity and direction and vertical shear
at the mid-lower levels impacted the initiation, organization, and movement of the topographical convection, and further

impacted its diurnal peak intensity and time of occurrence.
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Fig. 1 T-logP profiles of mean temperature (units: °C), humidity
(units: g kgfl), and wind (wind barbunits: m s ') at Xiamen station.
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Table 1 Features of temperature and humidity profiles and their physical variables at Xiamen Station

TRV R 2R
I CAPE/J kg™ P,/mm Pici/hPa U 4 B AR AT
THOI 1406 58 965 700~500 hPaf% V- 355 i
THO2 1342 51 966 700~ 500 hPa%t T £ -
THO3 1563 55 962 700~150 hPa% 134 I
THO4 439 49 959 850~450 hPa%k T34 ms -+
THO5 1487 61 978 1000~400 hPa# 1 H 0%
THO6 1174 55 966 500~350 hPaX F-HII% %, 850 hPall T F-Hng+
THO7 915 52 950 600~200 hPa%~F34JR% T, 850 hPaLl FECF IR+
THOS 1693 54 962 700~200 hPa’% V305 T+, 850~700 hPafZ T 150% i
TH09 2450 45 969 950~250 hPaXF-310%+, 700 hPapftifr H BLAR K F X
THI0 2150 54 956 850~650 hPa®L -0 T, 650~600 hPakk T3 HE iR
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Fig.2 Ten categories of vertical wind profiles at Xiamen Station analyzed by K-mean clustering (x-coordinate is wind velocity, units: m sfl)

22 BERASREEIT

BT T8 55 [ [E XA ik o0 (NCEP)
FRAWTFEF L (NCAR) 250 Fe ML BES TT & 1
WRF X3 (3.9.1.1 lRAD, 30 18K H e ##
JT7 % BWAEATIRE, KHBXEIT%, HK
SRR A 2 km X 2 km, 3t 601 X601 M& 5. T
BT R 42 2 o bR, FEXTIAFZHHTE M
&, AR B KN 10 s. BUERDL 5 R0 % H
EEISAR, FEYE DT RIERA R S
2 1% U WRF Single-Moment 6-class /7 & ( Hong
and Lim, 20060, K i %5 3 55 5 | RRTMG 77 &
(Tacono et al., 2008), i ZE ¥ # ik #2 N Eta
Similarity 77 %8, B fEEH 52 #ERET %,
1T BN FZ RN Yonsei University JE & K 775
(Hong et al., 2006), AMf I = XHRSHAL T E

HAF 0 HH R AN XURE 28R F A A B 1) R
IR Bk, B IE R A USGS 1) 30" 73 #F A 4
o, WX A AN (26°N, 118°E) J&f{E 3
2 kmX2 km #% &b, PR FE AR HE W IR BT,
RO X 358 ¥ Bl DL P 3, oK R AR R v R A AL
() BT X, N7 SR 2 5,
i R A B R MR EONER IR M (18D, WO
W, HEMERE KR (16), Rt 3% E Nk
WRK L (8, Wy LHE R ENK
(14), HiZRE B E N 297 K, I T iR 5 WA
N300 Ko N T D BEILAE Rz R &R, AR A
FEMEREEER, BRHIRD) fREBEAE, B
TR T A 5 . 25 RS BB A Ja TR 4

32°N —
30°N — 1500
1000

28°N —

— 750
26°N —

= 500
24°N — 250
22°N — 50
20°N — T T T T T 1

111°E 113°E 115°E 117°E 119°E 121°E 123°E 125°E

3 BEANXIRBE R (P15, S m) A6, ik
NJESCHEEAT PRI X ), WY. JF. DY Al DM 4 5l R~ 1l
Wil Bz WAL, 4B M CD 95 B2 ELH|H AL E
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Table 2 Set-up of model experiments
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