~ Modelling semi-arid and arid
ydrology and water resa
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Issues that limit the successful
appllcatlon of models
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Hydrological characteristics of
SA semi-arid basins
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Complex associations between
\ | soil, vegetation and
Q;_'_ : topography characteristics.
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1 Spatial variability
in rainfall inputs.

A i

B D|ff|cult to generallse runoff
<5 patterns at even small scales.
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' e Spatial discontinuity of 4 High rates of

transmission =P :
losses channel flow. evaporation

Complex, non-linear hydrology at moderate to large scales



Hydrological processes (contd.)
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;.,h\%%imtlal flow has to satisfy in-channel pool storage.
- Channel flow subject to seepage and evaporation.

— Riparian vegetation enhances losses from bank storage
and alluvial aquifers.

Small farm dams further complicate rainfall-runoff
relationships.



Hydrologlcal processes (co__n
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— Natural losses are difficult to quantify and pumping from
the aquifers further complicates the issue.

— Very little quantitative information is available.




Data availability
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Data availability - Rainfall
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- An example from the Okavango basin suggests that
this is not always straightforward.




Rainfall — satellite versus historical data

Upper Okavango

Historical: 1960-1971 ; Satellite: 1991-2001 N

500
Non-linear correction to satellite data applied 400 ‘\\

to all sub-catchments in the basin based on
rainfall frequency diagrams.
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Note that gauged flow data indicates that the k :

. later period was drier than the 1960s. -
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Comparison with continuous Zambian
rainfall data at the same latitude.

Historical data for both gauges in the
1960s are similar (pattern and range).

Satellite data in the 1990s are quite
different, while revised rainfalls are
now in the same range.

When used with a model (calibrated for
the 1960s) the revised data give much
better results.



Data availability - Evaporatl o]y
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Data availability - Streamflow
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Data availability - water
upllsatlon and land use c
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1

Reservoirs (large and small) in the
Western Cape, South Africa

ESPATSIM - 5Patial And Time 5Series Information Modelling for FishtoT

Features  Aftribute  Data Exchange  Procedure  A&pplication Help
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Pitman monthly model
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I Time series of precipitation I_’I Impervious area I

A4

I Time series of potential evap. H Interception function I

¢ Catchment absorption
function Surface runoff I

. I Actual evaporation I
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Pitman modl |
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NAMROM model

dt spegcifically
nﬁl : surface cover variations.
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— Obtained similar calibration (20 year period) statistics.

— Yield analyses quite different when applied to 68 years
of available rainfall data.

- Illustrates importance of checking long-term
applicability of calibrated parameter sets.




ACRU Daily model

ilti-layer soil moisture accounting model (
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- VTI (Variable Time Interval) model
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Monash model
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SPATSIM
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ESPATSIM - SPatial And Time Series Information Modelling for Okavango?
Features  Attribute  Data Exchange Procedure  Application  Help
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Editing model parameters or other
types of table (array) data

SFATSIH - 5Patial And Time Senes Information Modelling for Okavango?
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aTSDFT -IwR T/5 Graphs [Data Profile : ____:‘Okavango2idata\Gwy3. prf]
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SPATSIM developments
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Issues and conclusmns I
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ety e networks of ground water observations in
large-scale alluvial aquifer systems could be useful
and only require limited resources.

~ Need to be coupled with improved understanding of

evaporative losses from alluvial aquifers.
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- Remote sensing methods (as used elsewhere in the

world) need to be more widely tested and applied in
the region.
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- There are additional management issues in semi-arid
areas that available models are also less capable of
addressing with confidence.
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A pragmatic approach to |mprovmg model
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