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Dams in transboundary river settings in developing countries
escalates the debates over the relevance of water-energy-food nexus
approaches

The Central Asia Power System (CAPS) was developed under the Soviet Union,
comprising of the national grids of Uzbekistan, Tajikistan, Southern
Kazakhstan, Kyrgyzstan, and Turkmenistan. CAPS allowed the exchange of
power across countries dependent on their excess demand.

Rogun is a planned hydropower
power project on the Vakhsh
River, one of the main
tributaries of the Amu Darya
River in Tajikistan.

Rogun Dam is the now the
flash point of another water
conflict in Central Asia

Rogun Dam will be one of the
tallest dams in the world with
a power generating capacity
of 13.3 terawatt-hours
annually

Tajikistan not only aims at
increasing its industrial
income but also has the
ambition to export surplus
power to neighboring
countries like Afghanistan
and Pakistan
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Objective
• Examines water allocation and
trade-offs across competing uses
for water resources
• Compute benefits to Tajikistan,
and benefits forgone to the
downstream countries under the
scenarios of cooperation and
unilateral benefit maximization

Model
Hydro economic Model
–node-link based optimization
model
-considers distinct features of
land and water allocation
-Model is static but a monthly
step has been considered to capture
intra annual variability
-considers 13 major
tributaries, water diversions from five
river nodes to 14 irrigated areas across
three countries-Tajikistan, Uzbekistan
and Turkmenistan

• Emphasizes
irrigation
benefits from
reservoir
operation
while
considering
hydropower
production as
by-product

Hydropower Prioritization

• Aims at
maximizing
the benefits
from irrigation
and
hydropower
production
basin wide
and sharing
benefits
among the
parties fairly

Irrigation Prioritization

Basin Wide Co-ooperation

Scenarios
• Here reservoir
operations are
mainly meant
to maximize
hydropower
generation
benefits and
only allowing
the remaining
water to be
available for
irrigation
purposes

Comparison of agricultural and hydropower
benefits to upstream and downstream countries
with and without Rogun Dam
Agricultural Benefits (million USD)

Hydropower benefits (million USD)

Cooperation

Cooperation

Irrigation

Hydropower

prioritized

prioritized

Irrigation

Hydropower

prioritized

prioritized

Without Rogun

Tajikistan

270.83

270.84

272.99

166.94

144.74

195.78

Uzbekistan

892.93

901.59

872.33

6.82

6.72

7.80

Turkmenistan

595.66

601.95

413.32

1759.42

1774.39

1558.64

Total

173.76

151.46

203.58

With Rogun

Tajikistan

270.83

270.84

214.92

328.95

276.49

366.83

Uzbekistan

879.93

899.08

600.34

7.11

6.79

8.77

Turkmenistan

593.35

616.67

391.16

0.00

0.00

0.00

1744.11

1786.60

1206.42

336.05

283.29

375.60

Total

Decrease in agriculture benefits in
Uzbekistan will be substantial even
from a moderate 4 % decrease in
water usage if there is no cooperation
A decrease in agricultural benefits of
352 million USD per year for all the
countries

Decrease in agriculture benefits will
be less for all the countries when they
cooperate
Tajikistan will enjoy substantial
hydropower benefits of around 200
million dollars

Share and total (agricultural plus hydropower)
Benefits to upstream and downstream countries with
and without Rogun Dam
Percentage of Total Benefits (%)
Cooperation

Irrigation

Hydropower

prioritized

prioritized

Without Rogun
Tajikistan
Uzbekistan

Turkmenistan
Total Benefits (million USD)

22.65

21.58

26.60

46.54

47.16

49.94

30.81

31.26

23.45

1933.19

1925.85

1762.22

28.83

26.44

36.77

42.64

43.76

38.50

28.52

29.79

24.73

2080.16

2069.88

1582.02

With Rogun
Tajikistan
Uzbekistan
Turkmenistan
Total Benefits (million USD)

Tajikistan will gain under the cooperation
scenario compared to other scenarios
If Rogun dam is operational, then cooperation
will allow the countries to gain 0.5 billion USD per
year.
Uzbekistan loss will be insignificant from Rogun
Dam under cooperative case
A noncooperation situation can lead to significant
loss in benefits of around 250 million USD
compared to the case without Rogun Dam

Substantial Hydropower Benefits

Conclusion

New dam obviously increases hydropower benefits and may
have negligible losses downstream under cooperation
scenario.
Risk of Downstream Losses

Unilateral maximization of upstream hydropower benefits
may further increase hydropower benefits but at the
expense of much larger downstream irrigation losses
New Cooperation Model needed

Mutual trust and cooperation over the use and regulation of
the existent dams are pre-requisite for new infrastructural
developments

