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ASSESSMENT OF IMPACTS OF

GROUNDWATER ABSTRACTION AND CLIMATE CHANGE ON
GROUNDWATER RESOURCES IN MEKONG DELTA, VIET NAM

1. AREA CHARACTERISTICS
2. PROBLEM DESCRIPTIONS
3. RESEARCH QUESTIONS AND OBIJECTIVES




1. AREA CHARACTERISTICS
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1. AREA CHARACTERISTICS
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The average annual rainfall is from

The average annual temperature varies in
range of 26.5-28°C
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1. AREA CHARACTERISTICS
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2. PROBLEM DESCRIPTIONS

Abs.Elev. of GW level in aquifer n,?
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2. PROBLEM DESCRIPTIONS

3. RESEARCH OBJECTIVES
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. RESEARCH METHOD

GW flow and /

transportation
model (GMS)

4. RESEARCH METHOD

Scenario

Low emission, B1

Medium emission, B2

High emission, A2

Average
annual
temperature

- The increase in average annual temperature is from
0.9 to 1.3°C (until 2050) and from 1.3 to 1.7°C (until
2100).

- In dry season: the increase in average temperature is
from 0.7 to 1.2°C (until 2050); and from 1.0 to 1.7°C
(until 2100).

- In rainy season: the increase in average temperature is
from 1.1 to 1.5%until 2050; and from 1.5 to 2.0°C until
2100.

- The increase in average annual temperature is from 1.0
to 1.4°C (until 2050) and from 2.0 to 2.6°C (until 2100).

- In dry season: the increase in average temperature is
from 0.8 to 1.3°C (until 2050); and from 1.5 to 2.0°C
(until 2100).

- In rainy season: the increase in average temperature is
from 1.2 to 1.6° until 2050; and from 2.3 to 2.9°C until
2100.

- The increase in average annual temperature is from
1.1 to 1.4°C (until 2050) and from 2.5 to 3.3°C (until
2100).

- In dry season: the increase in average temperature is
from 0.9 to 1.4°C (until 2050); and from 1.9 to 3.3°C
(until 2100).

- In rainy season: the increase in average temperature
is from 1.2 to 1.6°until 2050; and from 2.5 to 3.8°C until
2100.

Annual
rainfall and
seasonal
rainfall

- Annual rainfall increases from 2.0 to 3.9% (until 2050)
and from 2.7 to 5.3% (until 2100).

- Dry seasional rainfall decreases from 2.1 to 7.1% (until
2050) and from 2.8 to 9.9% (until 2100);

- Rainy seasional rainfall increases from 1.4 to 7.7%
(until 2050) and from 1.9 to 10.5% (until 2100);

- Annual rainfall increases from 2.1 to 4.2% (until 2050)
and from 4.1 to 8.0% (until 2100).

- Dry seasional rainfall decreases from 2.3 to 7.8% (until
2050) and from 4.3 to 15.1% (until 2100);

- Rainy seasional rainfall increases from 1.5 to 8.3% (until
2050) and from 3.0 to 15.9% (until 2100);

- Annual rainfall increases from 2.3 to 4.4% (until 2050)
and from 5.2 to 10.2% (until 2100).

- Dry seasional rainfall decreases from 2.4 to 8.3% (until
2050) and from 5.5 to 19.3% (until 2100);

- Rainy seasional rainfall increases from 1.6 to 8.8%
(until 2050) and from 3.7 to 20.2% (until 2100);

Sea level rise

. - Sea level rises from 18 to 25cm until 2050, and from
49 to 64cm until 2100

- Sea level at East Sea rises from 22 to 26cm until 2050,
and from 51 to 66 cm until 2100

- Sea level at West Sea rises from 24 to 28cm until 2050,
and from 52 to 72 cm until 2100.

- Sea level rises from 24 to 27 cm until 2050, and from 57
to 73cm until 2100.

- Sea level at East Sea rises from 23 to 27cm until 2050,
and from 59 to 75 cm until 2100

- Sea level at West Sea rises from 25 to 30cm until 2050,
and from 62 to 82 cm until 2100.

- Sea level rises from 26 to 29cm until 2050, and from
78 to 95cm until 2100.

- Sea level at East Sea rises from 26 to 30cm until 2050,
and from 79 to 99 cm until 2100

- Sea level at West Sea rises from 28 to 32cm until
2050, and from 85 to 105 cm until 2100.

Flooded area

If sea level rises 60 cm, the flooded area is 9.8% of
Mekong Delta area.

If sea level rises 80 cm, the flooded area is 17.2% of
Mekong Delta area.

If sea level rises 100 cm, the flooded area is 39.0% of
Mekong Delta area.




4. RESEARCH METHOD

5. RESULTS OF MODELLING

ii) Changes of area having drawdown greater than 3m

i) Contour map of groundwater levels
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5. RESULTS OF MODELLING
Aquiter 7

2100-B1 = 2100-B2 ¥ ' 2100-A2 8%

Scenario | Decrease in abs.GW level in comparison with that of 2010 Rate of Abs. GW level reduction, m/year

B1 37.274 0.414
B2 39.081 0.434
A2 44.509 0.495

5. RESULTS OF MODELLING

Area having drawdown greater than 3m
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5. RESULTS OF MODELLING

Year

Scenario B1

Storage change, Mm?3/year

Accumulative storage
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5. RESULTS OF MODELLING

2010 2020 2030 2040 2050 2060 2070 2080

» Scenario B1 = Scenario B2 m Scenario A2

2090 2100




10. SIMULATION OF SCENARIOS
Comparison of scenarios

Area with saline groundwater

Scenario

B1
B2
A2
Change in area with B1
saline GW in B2
comparison with that A2
of 2010, km?

Area with saline
groundwater, km?

[oog ST 1000 gt Ving 6 TDS < 1000 mg Viing c6 TDS < 1000 mgl Ving 5 TDS < 1000 mgl
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10. SIMULATION OF SCENARIOS
Comparison of scenarios

Area with saline groundwater

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 Scenario A2

u Scenario B1 w Scenario B2 m Scenario A2
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6. CONCLUSIONS
Impacts of GW abstraction on GW resources

Change in absolute elevation of groundwater level (AE of GWL)

» The AE of GWL of 6 aquifers has been decreased clearly. The cone depression had
occurred in all aquifers.

» The reduced rate of AE of GWL at the center of cone depression of each aquifer are
0.50; 1.76; 1.24; 1.98; 1.42 and 2.58ml/year for aquifers qps, gp,.3, 9P+, N2, N,' and
n,3, respectively.

Change in areas having drawdown greater than 3m

. Bﬁ’ the year 2010, the areas having drawdown greater than 3m are 18.9%, 36.6%,
4 .5%,t_51.|5%, 81.1%, and 29.1% for aquifers qps, 9p,.s, 9P+, Ny2, Ny' and n,3,
respectively.

* The average rate of increase in the area are 678, 1308, 1519, 1699, 2548 and
835km?/year for aquifers qps, qp,._s, dp4, N2, N,' va n,3, respectively.

Change of groundwater balance

+ On the whole Mekong Delta, since 2004, yearly change of storage is negative and
accumulative change of storage decreases from 515.4 Mm3 b¥_ year of 2000 to -
291.9 Mm3 by year of 2010, the rate of reduction of accumulative change of storage

is 73.29 Mm3/year. It is clear that GW is under depletion since 2004.

6. CONCLUSIONS CONCLUSIONS AND RECOMMENDATION

Impacts of climate change on GW resources
Change in absolute elevation of GW levels

Aquifer The AE of GW | The reduction of AE The average The average reduced

levels on 2100, of GWL, in reduced rate of AE of | rate of AE of GWL of
m comparison with GWL, m/year period 2000-2010.

2010, m

-25 to -30 8.15-10.28 0.091 -0.114 0.50 (5)
-40 to -45 14.51 -17.42 0.161 - 0.194 1.76 (9)
-25 to -30 4.77 —-5.47 0.055 - 0.061 1.24 (20)
-70 to -75 37.27 —44.51 0.414 - 0.495 1.98 (4)
-13to -16 1.46 - 1.61 0.016 - 0.018 1.42 (89)
-42 to -55 20.53-22.35 0.228 - 0.248 2.85 (10)
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6. CONCLUSIONS CONCLUSIONS AND RECOMMENDATION

Impacts of climate change on GW resources

Change in areas having drawdown greater than 3m

Aquifer gh aps | 9P,z | 9p; n3
Increase of areas having drawdown greater than 3m in comparison with that
of 2010, km?

Scenario B1 3468 | 16133 | 20885 | 7810 | 24417 | 11766 | 23910

Scenario B2 3480 | 16334 | 20963 | 7407 24562 | 11338 | 24484
Scenario A2 2855 | 17666 | 22382 | 8640 | 26434 | 11211 | 26058
Increase rate of area having drawdown greater than 3m, km?/year
Scenario B1 [1] 38.5| 179.3| 232.1| 86.8| 271.3| 130.7 265.7
Scenario B2 [2] 38.6 | 181.5  232.9| 82.3| 272.9| 126.0 272.0
Scenario A2 [3] 31.7| 186.9| 248.7 | 91.6| 293.7 | 124.6 289.5
Period of 2000- .
677.8 | 1308.4  1519.4 | 1698.9  2548.3 834.9 _
gh qp3 1 n22 n2l nl3

Increase of areas having drawdown greater than 3m
in comparison with that of 2010, km?

2010 [4] 0
Ratio of [4]/[1] 38| 56| 175/ 63| 195 3.1
Ratio of [4]/[2] 37| 5.6 185 62| 202 3.1
Ratio of [4]/[3] 35/ 53| 152| 58| 205 2.9

qp2-3  gp
B Scenario B1 W ScenarioB2 W Scenario A2

6. CONCLUSIONS CONCLUSIONS AND RECOMMENDATION

Impacts of climate change on GW resources

Accumulative change of storage

MD Q2 gh | ap; ap.; | apy ny? ny' n? Accumulative change of storage, Mm?
Accumulative change of storage, Mm? 2000
1500
Scenario B1 -818.3 | 1356.0 | 36.7 | -174.5| -1049.2| -53.7| -748.4 -62.5| -101.9 Aiith
Scenario B2 -895.9 | 1358.7 | 34.0| -181.7| -1090.2| -53.1| -777.9 -62.9 | -103.0 500
Scenario A2 -968.9 | 1653.6 | 37.7 | -221.0| -1303.0| -54.7| -883.9 -63.3| -113.3 0 - mg = i
The rate of accumulative change of storage, Mm3/year -500 l .
Scenario B1 -5.35 10.64 | 0.22 -1.40 -7.86 | -0.14 -5.79 -0.18 -0.66 e
Scenario B2 -6.21| 10.67 | 0.19| -1.48 -8.32| -0.13| -6.12| -0.18| -0.67 o MD @ gqh gp3 gp23 gpl 22 n2l  nl3
Scenario A2 -7.02| 13.95 -1.91 -10.68 B ScenarioB1 W ScenarioB2 M Scenario A2
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6. CONCLUSIONS CONCLUSIONS AND RECOMMENDATION

Impacts of climate change on GW resources

m“mmmmmﬂ Increase of areas having saline GW

Increase of areas having saline GW in comparison with that of 2010, km? RS O S P
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6. CONCLUSIONS AND RECOMMENDATION

Orientation of Planning of GW use and development

Measures should be done
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