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Recent and current Projects 

|  Impacts of Global Climate Change on the Extreme 
Climate Events in Vietnam, Predictability and 
Adaptation Strategies. National Project (2009-2010) - 
Closed 

|  Building an operational ensemble assimilation system for 
numerical weather prediction and an ensemble system 
for regional climate models to forecast and project 
extreme weather and climate events. National Project G10 
(2011-2014) - Closed 

|  Development of a seasonal prediction system of extreme 
climate events for natural disaster prevention in Vietnam. 
National Project (2011-2014) G09 - Closed 



Recent and current Projects 
|  High-resolution downscaling for Vietnam: Facilitating  

effective  climate  adaptation. Funded by AusAID, 
Collaboration with CSIRO and IMHEN, 2012-2013 – Closed 

|  Climate Change-Induced Water Disaster and Participatory 
Information System for Vulnerability Reduction in North 
Central Vietnam (CPIS). Funded by DANIDA, 2012-2015 – 
Ongoing 

|  Changes in the Summer Monsoon Activities over Vietnam in 
the context of Climate Change. NAFOSTED Project, Code 
105.06-2013.03 (2013-2015) - Ongoing 

|  An evaluation of seasonal rainfall predictability by Regional 
Climate Models for Vietnam. NAFOSTED Project, Code 
105.06-2014.44 (2015-2017) – Ongoing 



Approaches 

| Observed Changes: 
{  Data used: Daily data from meteologial stations 

{  Methods: Trend analysis using Sen’s Slopes and 
Mann-Kendall test 

|  Projected Changes: 
{  Dynamical Downscaling using Regional Climate 

Models (RCMs) 

{  Ensemble means based on RCM outputs 



Observed climate changes  
in Vietnam 



Data 
•  Observed daily data of 1961-2011 
•  70 meteorological stations 
•  7 sub-regions 

|  Daily Mean Temperature (T2m) 
|  Daily Maximum temperature (Tx) 
|  Daily Minimum temperature (Tm) 
|  Daily rainfall (R) 
|  Cold (Very cold) days: T2m<=15C (13C) 
|  Hot (Very Hot) days: Tx>35C (37C) 
|  Heavy rain days: R>50mm  
|  Other Extreme Climate Indices  

R1 
R2 

R3 

R4 

R5 R6 

R7 

Sub-region R1 R2 R3 R4 R5 R6 R7 

Rainy Season 4-9 5-10 5-10 8-12 8-12 5-10 5-10 



R1 
R2 

R3 

R4 

R5 

R6 

R7 

No. of stations 
increased from 
South to North 

1-8:     R7 
9-15:   R6 
16-24: R5 
25-37: R4 
38-53: R3 
54-64: R2 
65-70: R1 



|  Temperature tends to increase with the periodic variability 
|  It seems to be similar to the ENSO’s ocillation 
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R3 

R4 

R5 

R6 

R7 



Trend of Change (Sen’s Slopes) in 
annual Temperature (deg C/

Decade) 
 

•  Temperature increased in almost 
stations (~0.15 deg/decade) 

•  Only Hue Station decreased ?? 



Change in 
Monthly Temp 

| Faster increase in 
winter and in the 
North part, 
especially in Feb 

| Trend in May !? 



|  Unusual change in May and June ? 
|  Is it related to the extension of the winter monsoon OR earlier 

onset of the summer monsoon over Vietnam? 
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|  Variation of the rainfall is very complicated 
|  There are differences among sub-regions 

R1 

R2 

R3 

R4 

R5 

R6 

R7 



Trend of Change 
in annual Rainfall 

(%/Decade) 

•  North part: Slowly 
decreased 

•  Central and High 
Lands: Fast increase 
in almost stations 

•  South VN: Trend is 
not clear 



Change in Monthly Rainfall 

| Large variation from month to month of trends in the 
early summer month ! 

| Is it related to the change in the monsoon regime? 



Change in Monthly 
Rainfall (%/decade) 

|  Complicated variation 
in the early summer 
months 

|  South Ceatral: 
Increased in almost 
months of rainy 
season (>5%/decade) 

|  Central Highlands: 
Fast increase in early 
months of dry season 
(Nov, Dec) => 
Negative impact on 
Coffee growing 



Complicated 
pattern in 
trend of 
change ! 

| Is it related to the shift of withdraw (onset) of the winter 
(summer) monsoon over Vietnam? 
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R5 
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Change in annual number of cool day and warm day 

|  Number of cool days decreased and number of warm days 
increased 



Change in annual number of cold night and warm night 

|  Number of cold night decreased and number of warm night 
increased 



|  Number of hot day tends to increase with the periodic variability 
|  Large variation from year-to-year 
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Change in annual number of hot (very hot) days 



|  Number of cold day tends to decease 
|  Large variation from year-to-year: Somewhat periodically  
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R2 
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R4 

R5 
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2008 



Change in annual number of cold (very cold) days 



Change in annual number of heavy rain day 
(R>=50mm/day) 

|  Decreased in the North 
and the South  

|  Increased in the Central 
and HighLands 



|  Largest in 
Central VN 
(Observed 
record at Hue 
Station 
~1000mm/
day) 

|  Mostly 
increased in 
Central and 
HighLands 

|  North and 
South: 
Somewhat 
deceased 

Change in extreme rainfall (Rx1day, Rx5day) 



|  Decreased 
in NE, RRD 

|  Almost 
increased in 
Central and 
HighLands 

|  Somewhat 
deceased in 
the South 

Change in extreme rainfall (R95p, R99p) 



Some remarks (1) 

|  Annual Temp and Number of warm nights, warm days 
and hot days have been increased overall country 

|  Annual rainfall, extreme rainfall and number of heavy 
rain days have been decreased over the North part and 
increased in the Central and Highland areas 

|  Maximum number of consecutive dry (wet) days (CDD/
CWD) slightly increased (decreased) in the North and 
decreased (increased) in Central and South parts 

|  The increase (decrease) of Extreme Climate Indices was 
consistent with trends of Temp and rainfall, respectively. 



Some remarks (2) 
|  South Central and Highlands are the areas with complex 

topography, and rivers with narrow and high slope. The increase 
of Heavy Rainfall events can induce the increase of the natural 
disasters, such as flash flood, landslide, etc 

|  The increase of rainfall in early months (Nov, Dec) of dry 
season in the Central Highlands might cause the negative 
impacts on coffee growing in the region 

|  Scientifically, unusual change in temperature in May and June, 
and the variability of the monthly rainfall trends should be 
addressed more detail. It seems to be related to the changes in 
monsoon activities over South East Asia, in general, and over 
Vietnam, in particular 

For more detail: Ho TMH, Phan VT, Le NQ, Nguyen QT (2011) 
Extreme cli- matic events over Vietnam from observational data and 
RegCM3 projections. Clim Res 49:87−100  



Future Climate Projection for 
Vietnam: Results from Multi 
models and ensemble mean 

approaches 
 



Scenario: A1B;   Baseline: 1980-1999 
Near Future period: 2011−2030 (NF) 
Middle Future period: 2031−2050 (MF) 

GCM data and RCMs used 

CMIP3 
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|  ~1.5 TFlops  
|  ~300TB 

•  Network connection optimization for parallel system  
•  Data storage optimization 
•  Two IT experts are full-time working 



Models’ performances over the baseline period 

|  Baseline: 1980-1999 

|  Daily data: 
{  T2m 
{  Tx 
{  Tm 
{  R 

|  61 stations  



Extreme Indices 



Model performances – T at 850mb 



|  Overall, all RCMs show spatial distributions of the zonal 
wind and temperature consistent with both the GCM 
inputs and the ERA40  

|  RegCM3 shows a cold bias in the simulated temperature, 
and REMO has a warm bias in both JJA and DJF as 
compared to their driving GCM boundaries and the 
ERA-40 



Model performances – Station-based  

Scatter diagrams of simulated (a) 2 m temperature (T2m), and (b) precipitation 
compared to observations at 61 stations: CCAM (red), RegCM3 (blue), REMO 
(yellow) and the mean product (ENS; grey). Grey lines: ‘good’ simulation range 
of ± 2°C for temperature and ± 30 % for precipitation from observations  



Model performances – Extrem Indices 

|  Statistics of 
simulated 2m-
temperature, 
precipitation 
and the 8 
extreme 
indices in 
comparison 
with the 
observations 
at 61 stations  



Future Changes in T2m (C) ompared to Baseline 

The angled-grid patterns represent areas with a 90% level of statistical 
significance. Thin black contours: areas where ∆Temperature for ENS, 
CCAM, RegCM3 and REMO has the same sign. Blue lines show 
international borders 

Near Future 
(2011-2030) 

Middle Future 
(2031-2050) 

Hotter in 
MAM, JJA 



Future Changes in R (%) ompared to Baseline 

The angled-grid patterns represent areas with a 90% level of statistical 
significance. Thin black contours: areas where ∆Precipitation for ENS, 
CCAM, RegCM3 and REMO has the same sign. Blue lines show 
international borders 

Near Future 
(2011-2030) 

Middle Future 
(2031-2050) 



Future Trend of Changes in T2m (C/decade) and R 
(%/decade) (2000-2050) 



Changes in 
Extreme Indices 

ompared to 
Baseline 

Near Future 
(2011-2030) 

Middle Future 
(2031-2050) 



Future Trend of Changes in Extreme Indices 
Ngo-Duc et al.: Ensemble projections in Vietnam

the 3 RCMs in representing the climatological-mean
state and some certain ex treme climate indices such
as TXx, TNn and RX1day.

Results for future changes in climate show that the
mean temperature significantly increases in both the
NF and MF periods compared to the baseline period.
Temperature in crease is higher in MF than in NF. The
T2m trend during the period 2000− 2050 is generally
positive and significant over the whole Viet  nam for
MAM, JJA and SON, whereas it is only significant
and consistent in the southern region for DJF. The
highest increase (~0.5°C decade−1) appears in JJA.
For the extreme temperature indices, we found that as
a consequence of global warming, TXx and TNn sig-
nificantly increase at the highest rate in the northern
and central highland regions of Vietnam.

Unlike the T2m, the mean precipitation changes
vary substantially, depending on region and season.
The models generally show inconsistencies in repre-
senting precipitation changes, except for south cen-
tral region in the MF period. During the period
2000−2050, a positive trend is significantly identified
except for the highland region and a small area in the
southern part of Vietnam. The coastal area of central
Vietnam has the highest increasing trend, particu-
larly during the winter monsoon season. The annual
maximum 1 d precipitation index (RX1day) shows
significant and consistent increasing trends for the
coastal zone in the south central region of Vietnam.
This suggests more severe water-related disasters in
this region in the future.

This study is our preliminary attempt to combine
outputs of different RCMs for future climate projec-
tions in Vietnam. The fact that the ensemble mean

outperforms any individual RCM mo -
del in representing the climatological-
mean state and certain ex treme
indices confirms the importance of
using a multi-model system for reduc-
ing inherent uncertainties of models.
As the dynamical downscaling ap -
proach is time-consuming and re -
quires extensive re sources, interna-
tional collaboration is thus needed. In
line with the CORDEX downscaling
activities, our future plan is to investi-
gate future climate conditions based
on the experiments forced with the
latest GCM climate scenarios pro-
duced within the Coupled Model
Inter comparison Project Phase 5
(CMIP5).
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Fig. 11. Same as Fig. 7 but for annual trends in (a) TXx, (b) TNn, and (c) 
RX1day



Some remarks (1) 

|  The mean temperature significantly increases in both the 
NF and MF periods compared to the baseline period, 
with higher in MF than in NF 

|  The T2m trend during the period 2000−2050 is generally 
positive and significant over the whole Vietnam for 
MAM, JJA and SON, whereas it is only significant and 
consistent in the southern region for DJF. The highest 
increase (~0.5°C decade−1) appears in JJA. 

|  For the extreme temperature indices, TXx and TNn 
significantly increase at the highest rate in the northern 
and central highland regions of Vietnam  



Some remarks (2) 
|  The mean precipitation changes vary substantially, 

depending on region and season, and inconsistencies  

|  During the period 2000−2050, a positive trend is 
significantly identified except for the highland region and a 
small area in the southern part of Vietnam.  

|  The coastal area of central Vietnam has the highest 
increasing trend, particu- larly during the winter monsoon 
season.  

|  The annual maximum 1 day precipitation index (RX1day) 
shows significant and consistent increasing trends for the 
coastal zone in the south central region of Vietnam. This 
suggests more severe water-related disasters in this region in 
the future  



Further Works 
|  CORDEX-SEA: Coordinated 

Regional Climate Downscaling 
Experiment – Southeast Asia 
{  Period: 2013-2016 
•  Key members: researchers in the SEA region 
•  Collaborators: CSIRO, Hadley Centre 

UKMO, SMHI, The Chinese University of 
Hong Kong, Climate Service Center 2.0 

{  Tasks: 
•  Sensitivity experiments (with ERA-Interim & 

different physic options) 
•  Downscaling CMIP5 GCMs to 25 km 
•  Sharing data & resources 
•  Aims at increasing the number of publications 

from the SEA region 
•  Capacity building 

|  Seasonal Prediction for Vietnam 



Thank you for your attention 


