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S1: Diurnal component



Huang et al. (2010, QJRMS)



What is the impact of land-sea breezes at
different scales on the diurnal rainfall in Taiwan?

Precipitation Data: TRMM 3B42, CWB gauges
Reanalysis Data: MERRA reanalysis
Studying Periods: 1998~2012 May and June
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Time period: 1998~2012 May and June

Data Sources: Stations and TRMM 3B42

Major Features:

» A early morning peak at 8 h, local time (OOUTC)

» A afternoon peak at 17 h, local time (09UTC)

» TRMM 3B42 represents well the overall shape of diurnal rainfall variation in Taiwan



B Literature review

The formation mechanism of diurnal rainfall in Taiwan is

commonly recognized as a result of local forcing involving solar
thermal heating and island-scale land-sea breeze (LSB)
interacting with orography.

Problem: This mechanism alone cannot explain the observed
regional differences of diurnal rainfall in Taiwan

The existence of
large-scale land-sea
breeze like
circulation (Huang et
al. 2010)



B Spatial - temporal variation of P(TRMM)

Climatology: averaged during 1998-2012 MJ
Local time in Taiwan is universal time + 8 h



B Diurnal variation (S1) of wind and vertical motion

Orange color: upward motion
Green color: mountains



B Diurnal (S1) of east-west circulation; 02-11 h
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B Diurnal (S1) of east-west circulation; 14-23 h
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2 & 2 EKAVEHE-TRMM ~ CMORPH ~ PERSIANN

e BT FE B 0.25° x0.25° >
e RSN SR

Studying Periods: 1998~2015

E(Mar ~ April ~ May)

E (June ~ July ~ August)
Fk(September ~ October ~ November)
X (December ~ January ~ February)



B Spatial distribution of Precipitation

Climatology, gridded data using CWB-gauge
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Anti-clockwise rotation (Yen and Chen, 2000)

https://tccip.ncdr.nat.gov.tw/v2/index.aspx > EZE AT E & 0.0125° x0.0125° -
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<" | MAM (F12) | JJA(W3) | SON(4) | DIF (WI5)
TRMM 0.60 0.73 0.57 0.18
CMORPH 0.21 0.60 0.60 0.07
PERSIANN |  0.25 0.58 0.53 -0.06
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TRMM 0.67 0.98 0.89 0.84
CMORPH 0.05 0.71 0.70 0.82
PERSIANN | -0.27 0.62 0.47 0.57
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2 181 B /KBYEEAE-GPM IMERG version 5

(Atmospheric Research 2018)

Studying Period: March 2014 to February 2017
Precipitation data: GPM IMERG-Final version 5
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Huang, W.-R.*, P.-Y. Liu, Y. H. Chang and C.-Y. Liu, 2019: Comparison of the Boreal Summer
Precipitation Estimations from TRMM-3B42 v7, IMERG-Final v5, IMERG-Final v6, and GSMaP-
Gauge v7 over Taiwan. (under review)
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(International Journal of Climatology 2018)

Studying Periods: 2001~2015 DJF
Precipitation data: gridded data from more than 400 CWB-gauges
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925hPa JAE (shaded) ~ JE5(vectors) ~ FH¥T)EE (contours)
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MERRA vs. in-situ
observation wind vector
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Huang and Chan (2012)



Huang et al. (2018)
for Taiwan, DJF
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Thank You!






