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Abstract ___ Objectives

» Model water and energy budgets with FLDAS using CHIRPS rainfall and

Drought monitorin ically focuses on supply side
° o P ey MERRA-2 meteorological inputs, from 1982-present.

conditions (precipitation and associated surface, ground, and
soil water availability). Now, however, satellites and models are
improving such that we have more accurate accounting of
states and fluxes in water and energy budgets [1]. USAID’s
Famine FEarly Warning Systems Network (FEWS NET) has
adopted the NASA Land Information System for the purpose
of tracking droughts and their impact, including the 2015-16
failure ot the (Gaborone Reservoir, Botswana (Figs. 1&2).
While benefitting from better supply side estimates, drought

» Map water availability and stress, with respect to human population, to
highlight where water insecurity may exacerbate food insecurity.

» Explore how water supply (precipitation, runoff) and demand (population,
agriculture) are changing water availability over time.

How are supply & demand changing?
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Evaluation e Streamflow Changes in runoff and population (1990-2017) and Lake Victoria Basin (LVB) annual watet

availability Blue line shows total annual basin runoff, with a positive/neutral trend (see change in runoff map above). Orange
line shows total basin population, values interpolated from JRC’s GHS 1990, 2000, and 2015 estimates. Black dots are annual
water per capita. Color blocks denote Falkenmark [10] thresholds (no stress >1700, stress 1700-1000, scarcity 1000-500, absolute
scarcity <500, in units m3/person/yr). Despite the positive/neutral trend in runoff, all years since 2001, with the exception of

Monthly Runoft Water Siress

Anomalies

nnnnnnnnnnnnn

Anomalies

updated monthly at:

R e s U I fs https://lis.gsfc.nasa.gov/projects/fewsnet

Runoff Anomaly Change in Water Stress ' o a8 BEE '
Octo ber 201 7 (OCtO ber 201 7) Water Stress Ly 1 Water Stress

1990 Population Data U\ 2015 Population Data
Average Runoff o Average Runoff ).
nnnnn s - Absolute Scarcity -'(, ;; 0005 - Absolute Scarcity Y < 005 mei\r;;“;;ieiz :taegsgso t0.2015)
l:l Scarcity ) e g l:l Scarcity o change
l:l Stress I:l Stress
- No Stress - No Stress

nnnnnnn | 40005

nnnnnn

] ]
|_H 1+
B . -
/- LM

Change in mean water stress due to population

Using mean annual runoff (1982-2016) we compare water stress maps for 1990 and 2015 population estimates. The map on the
right is the difference, highlighting where population change has likely impacted the water availability per capita. Positive trends in

runoff in West Africa (e.g. Burkina Faso) may have off-set increases in population while negative trends in runoff in Ethiopia,
northern Tanzania, and South Africa may have exacerbated water stress. Future work will investigate the timing and magnitude of

lability Monitoring

hydrologic trends, and associated impacts on water availability, on a seasonal time scale.

Conclusions
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p— » In major basins (Pfafstetter level 2), FLDAS hydrologic estimates generally
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o » Routine monitoring of water availability highlights where water insecurity may
exacerbate food insecurity and require humanitarian intervention.
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