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Most Likely and Serious Impacts
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Water disaster management

Three month seasonal Tem. and rainfall anomaly predictions
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Seasonal climate bulletin
and outlook

Climate extreme events
Prevention and mitigation
of desertification in the
Central Viet Nam
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ater disaster management
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Assessment of water balance and water resources
for regions and river basins;

Inland, urban, and watershed hydrology,
river-estuary flows interaction;
Flood/Flash flood/inundation warning,
Flood risk and inundation mapping;

Flood forecasting and management,




ater disaster management

= Constructing the flood alert level in the
main rivers in Viet Nam.

Applied Research: Mapping the flash

flood risk in Northern mountains, i
drought map in the Central Highlands iﬁ%:fmmmw
and South Central, frost map, salinity = s
Intrusion

n air and water pollution
and proposing the mitigation
measures.




Mean Temperature
v" Over the past 50 years,

annual average temperature
has increased 0.5°C.

v Winter temp increased faster than
summer temp.

v Temp in the North increased faster
than in the South.

v Temp inland increased faster

than 1in coastal areas and i1slands.
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Min. temperature has increased more than Max. temperature,
particularly over North West, South of North Central sSouth Central'and
Central Highlands




Change in No. of Hot Days and Cold Nights
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Hot day: Day with Max temp. higher than temp. of 90%
Cold night: Night with Min. temp:-lowertemp..of 10%
- No. of hot days increases sighificantly, about 34 day/decade.
» No. of cold night decreases‘about 11 day/decade (in the South)
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Annual mean: Decreases in

the North; Increases in the South,
Dry season: Slight change in the
North, but increases strongly 1n
the South;

Rainy season: Decreases 5-10%
in the North, increases 5-20% in
the South;

Rainfall in rainy season in

Central VN increases stronger than

othets;up to 20%/50 years;




Extreme Rainfall

' A s ey @ -
@ 300 ol SR A o, @ 10-50
® 030 ST L R 1 @ 3010
@ 10-20 e - L
& 010 o
"
ST
o010
o -30--20
O oAb

1030
& 010
PR

E 1T

T -30--10
i -40--30
i3 Z80--40
Thoesn

oE. TRUOME 54

Annual maximum 1-day rainfall-(mm) - Annual mag(imum consecutive 5-day rainfall (mm)

» Significant decrease in Nc_)rth_e'rri:_ Pelta, up'io 11%/decade
- Significant increase in Sou’th'Centnal:é_nc}-=-.€entral Highlands




Tropical Storms

[ « Frequency: no clear change;

) © Frequency of very strong typhoon (> level 12)
l increased;

* Typhoon track has a tendency of moving
| southward;

* Typhoon season tends to end later;
1 * More typhoons with abnormal movement.
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Droughts

¢ Droughts occure more frequently, especially with
extreme levels.

¢ More severe in dry season (2005,
2010-2011, 2013), water levels 1n
rivers, reservoirs reached the

minimum levels.




Floods

“* Red River: Annual flow has decreased in recent years,
but strong floods occure frequently upstreams.

“* Mekong River: Sequence of strong floods in 2000,
2001 and 2011, with water level at Tan Chau over 4,5m —
increase of hydrological extremes.

¢ Rivers in Central Viet Nam: Very fast floods with

severe damage
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Flash Floods

Number of flash floods increased

« 1970 -1980 : 7 events
« 1981 -1990 : 8 Events
1991 - 2000 : 101 event
« 2001 -2013 : 182 event
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Others Climate Extremes

e Drizzling rain decreased;

e Cold fronts decreased;

e Cold days, damaging cold days
decrease, but extremes cold spells
appeared (2008, 2013, 2014;

e Heat wave increases in central
and southern areas;

e Off-season extreme rainfall

occure more requently;

e ENSO has stronger effects.
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Changes in temperature

At the end of 21 century by medium emission scenario:
Annual mean temperatures increase |

by 2-3°C; Ha Tinh - Quang Tri:
higher rate.
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Change in Max/Min Temperature
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(a) Max. Temperature Tx, and (b) Min. TemperatureTm under B2 scenarios

- Txis projected to inc_reasé"about 2'.0-:__3__,2°C;
- Tm is projected to incréase-aboui2:2:3.9°C.




Projected Change in Rainfall

At the end of 21 century by medium

emission scenario:

* Annual rainfall increases by 2-7%,

Central Highlands and South Central: bt
* Overall seasonal trends:

decrease in dry season and increase

iIn wet season.

* Maximum daily rainfall increases

in the North Delta, North Central but

decreases in South Central and Central ﬂghlands




Summer Monsoon

Change by end of century

1. Onset date (days) unchanged
in the South, about 12 days later
In the north

2. Duration (days) becomes
shorter from 10 days to 3 weeks
and up to 1.5 months for North
Central and South Centrali.

3. Rainfall intensity (%) decrease:
by more than 50% for North
Central and South Central.




Changes in Heat Wave

Heatwave = at least 5 consecutive
days with extreme Temperatures
(95t percentile daily maximum)

1. Increase in frequency

o 1 2 3 4 5 6 7 8 9 10

and duration over whole Vietna (events/year)
2. Largest increase in frequency

In Central Highlands and South

3. Largest increase in duration

in South and South Central

ryesEssnanared Length of Heatwaves
(days)




Change in Typhoons

No. of tropical cyclones decreases

45°E 90°E 135°E 180° 135°W 90°W 45°W
Change in TC frequency by the end of
century (TC/25 years)

Change in strong TC (Vmax>70 m s)
by end of the century
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(Sea Level Rise 1m)
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> Low scenario (B1):

Medium scenario (B2): 2 - 3°C
High scenario (A1FI): 2,5 - 3,7°C
ea Level Rise

Low scenario (B1): 49-64cm
Medium scenario (B2): 57-73cm
High scenario (A1FI): 78-95cm

If sea level rise 1 m:

* 39% of Mekong Delta, 10% of

Red River Delta, 2,5% of coastal area of
the Central, 20% of HCM city will be inu
* 35% population of Mekong Delta,

9% population of Red River delta,

9% population of the Central,

1% population of HCM City are

directly affected.

IMHEN, 2012



Red River Delta
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| I sea level rise 1 m: \{P i

' AKIEN Gmnd\
¢ 39% of area will be g
¢ 35% population 1s

CHU GIAI 0 50

kilometers

" Sea Level Rise &

»AnGiang

BacLieu
BenTre
CaMau
CanTho
DongThap
VinhLong
TraVinh
SocTrang
TienGiang
LongAn
KienGiang
HauGiang

2.2%

45.7%
33.3%
55.9% |-
19.0% |
4.8%
15.6%
27.8%
51.2% |
30.3%
28.5%
74.8%
79.4% |




Climate Change
SEA WATER LEVEL RISE SCENARIOS AN

DNACCIDI E NICACTLCECD DICLY DENDNICCTINN
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Funding: DANIDA, Implementing: IMHEN

IMPACT OF CC ON WATER
RESOURCES AND
ADAPTATION MEASURES,

= Funding: DANIDA,
il Implementing: IMHEN
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Concluding Remarks

Climate change has contributed to the increase of climate related
disasters (storms, floods/inundations, flash floods, droughts,...)
which are more changeable in magnitude and difficult to predict.

Projected Average temperature increases: 2-3°C (2.5 - 3.7°C).
Projected Sea level rise: 57-73cm (78-95cm).
Increase in demand for climate and climate change information.

Translating climate and climate change information into actions
appropriate for sectors/locations is an urgent need.
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