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Monthly climatological distribution of rainfall in Vn

North Vietnam
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— Regional/local characteristics of rainfall can not be caught with GCM

(Nguyen-Thi et al., SOLA, 2012)



Nguyen-Le, Matsumoto, & Ngo-Duc (1JOC,2013)
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Spatial distribution of the surface meteorological stations

Vietnam surface meteorological stations (189)
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80% of stations

-> Lack of surface observations in mountainous area !



24N

22N -

20N 1

18N+

16N 1

14N+

12N 1

10N+

8N

Vietnam Gridded Precipitation (VnGP)

Locations of rainfall stations
over Vietnam
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Dataset
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Daily observations
Resolution: 0.259, 0.1°
Period: 1980-2010
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v' The VnGP dataset has been registered to the Data Integrated and Analysis System (DIAS),
Tokyo Univ. and can be accessible from http://dias-dmg.tkl.iis.u-tokyo.ac.jp/dmm/doc/

VnGP_025-DIAS-en.html

Nguyen et al., SOLA, 2016



Dynamical downscaling over the CORDEX-SEA
region using RegCM4

* Sensitivity experiments
= |CBC: ERA-Interim (1989-2008)
= 18 sensitivity experiments (CPS, ocean flux)
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T2M mn

Similarity index Q

(Ngo-Duc et al., 1JOC, 2017)

.« o Better similarity for

Temperature than for

Precipitation

. * T2m and Pre over The Maritime

° Continent are more sensible to
physical parameterizations

— Downscaling performances
depend essentially on the choice
of physical parameterization

: scheme

80°E 105°E 130°E
Similarity index Q for the 1989-2007 monthly values of the 18 experiments —

Temperature & Rainfall 7



Selection of the BEST schemes
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analysis of extremes: daily rainfall, Tam, Tmax, Tmin



Attention: Different DATA sources can give different results
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Ranking methods: for the 14 extreme indices

1) minimum absolute bias

2) minimum rmse

3) maximum correlation

4) the ratio of the model standard deviation to observed one is the closest to 1
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Precipitation Frequency
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- The MIT-Emanuel convective scheme has been chosen for

downscaling CMIP5 GCMs



Downscaling CMIP5 GCMs

RegCM4.3

= MIT-Emanuel convective scheme

= BATS1le ocean scheme

= 25km

= RCP4.5 & RCP8.5

Exp Name ICBC
1 CNRM-CM5
2 MPI-ESM-MR
3 EC-Earth
4 CSIRO-MK3.6.0
5 GFDL-ESM2M
6 HadGEM?2




1986-2005 observed data for
validation

» 608 stations: daily rainfall

= 70 stations: daily temperature
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1986-2005 Rainfall

OBS RCNRM RHadG RMPI RECEA R.CSIR R.GFDL
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1986-2005 Temperature
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Added values of downscaling: TEMPERATURE

AV = (Xgeyn — Xops)® — Xrem — Xops)®  (Di Luca et al., 2013)
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bias
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With bias
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Added values of downscaling: RAINFALL

V = (Xoew — Xoss)” — KXrew — Xoss)®  (Di Luca et al., 2013)
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Annual average of temperature

* Ensemble mean of the RCMVIs & GCMs
e Shading shows the model +/- 1 standard deviation

RCP45
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Annual average of Rainfall

* Ensemble mean of the RCMis & GCMIs
e Shading shows the model +/- 1 standard deviation
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7 climatological sub-regions of Vietnam (Temperature)
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7 climatological sub-regions of Vietnam (Rainfall)

24N 2 B1 - Pr ’ B2 — Pr
244 CR)eBSCM 24+ CR)SQSCM
221 GCM 22 GCM
22N 20 20
181
20N
18N
16N
FEB MAR APR MAY JUN JUL AUG SEP OCT NOV
14N (/ B4 — Pr
15 Seasonal cycles are not clearly
12N “'i . .
- improved with RCM
10N 1% = | ] o
1 o - R7 i 121
] ) £ . - | 101
8N : 81
| : N
102E 104E 106E 108E 110E 24
. N3 - Pr N1 — Pr 26— N2 — Pr
24 (R)EgSCM 241 RegoM
] GCM 221
20 204

184
164
144
124
104

o N o~ oo

MAR  APR




Time of Emergence
calculation method

* Time of Emergence (ToE) is defined when a climate change
signal starts to exceed the noise range of projection
uncertainty V=X

SNR=
(Gariag)ss

where Xis the average of the M, year baseline period
(1986-2005), Y is the average of a given M, years in future. Y-X
represents for climate change signal (S)

5y (fm = )2 =31 X (Xm = X)?
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w Myx+ My




RegCM—RCP45 RegCM—-RCP85
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TOE of annual temperature

e Stippling region indicates more
than 50% model with ToEs within
ToE (Ensemble) £5 years

e Earlier emergence of RCM
compared to GCM



RegCM—RCP45 RegCM—RCP85

TOE of annual rainfall

e Stippling region indicates more
than 50% model with ToEs within
ToE (Ensemble) £5 years

 Deacreasing Rainfall in RCM
compared to increasing rainfall in
GCM
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GCM
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Conclusions

VIETNAM FRANCE UNIVERSITY

 Downscaling results produce added values for annual
average after a simple bias correction

e Seasonal cycles are not clearly improved with RCMs

e Strong drift in RCP85 precipitation needs to be explored

e Earlier of temperature TOE in RCMs compared to that in
GCMs

* Opposite change direction in future precipitation for RCMs &
GCMs



Thank you!
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Xin cam on!




