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Nile River at the Aswan Dam
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Irrigated areas
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Irrigation: Definitions

e lrrigation water requirements.

— Water required in addition to water from
precipitation (soil moisture) for optimal
plant growth during the growing season

e (Consumptive) irrigation water use:

— Water, in addition to water from
precipitation, actually used by plants. Is
egual to, or less, than irrigation water
requirements.

 |rrigation water deficits:
Irrigation water requirements — Irrigation water use e
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ODbjectives of this study

 Mode the effects of irrigation and large reservoirs on the water
balance, with the objective of obtaining plausible reproductions of
observed flows at the outlets of large river basins, with a special
emphasis on river basins affected by irrigation.
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Variable Infiltration Capacity - n Layer (VIC-nL)
Macroscale Hydrologic Model
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Approach

» Macroscale hydrologic model: VIC
e Resolution
— Spatial: 0.5 degrees
— Temporal: Daily
e |nput data
— Precipitation, max/min temperature,
wind
— Land cover data (vegetation, soil
properties, topography)
e Time period: 1980 — 1999

* lrrigation scheme

— VIC. Surface water withdrawals only
e Reservoir module

— Routing model
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Irrigation scheme
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Reservoir model

18 priority: Irrigation water demand
2" priority: Flood control
3" priority: Hydropower production
If no flood, no hydropower:
Make streamflow as constant as possible
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Model evaluation:
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Results: Irrigation water
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a) Irrigation water reguirements
b) Irrigation water uses
c) Irrigation water deficits

[rrigation water requirements
USA+: 18 mm year
Asia 16 mm year?!

Irrigation water uses
USA+: 10 mm year?
Asia: 10 mm year?!

Global terrestrial
- precipitation: 800 mm year?
- evapotr.: 400 mm year?
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a) Irrigation water requirements  b) Evapotranspiration increase ¢) Changesin latent heat fluxes  d) Changesin sensible heat fluxes €) Changesin surface temperatures
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Conclusions

. The model does areasonable job of reproducing the effects of
management on selected large rivers.

. Reservoirsand crop irrigation water use has the potential of
| dltering the natural hydrologic water balance of river basins.

. The effects of land use changes can be significant locally.
Averaged over larger regions, the effects are most noticable in the
area draining to the Eastern Pacific Ocean.
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Questions?
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