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The following sheets contain model simulations:
· model_natural
· model_with_abstractions
· withoutLake
· withoutGW
· model_onlyLAKE
· model_onlyGW

The variables in the columns are labeled similar to the description in van Oel et al. (2013):
[image: ] 
In the .xlsx file some names are slightly different:
Qoutflow is called Qaquifer
Qabs_aq is called Qabs_aquifer

The following sheets contain input data for the model simulations:
· oel_abs_est: estimation of water abstractions from groundwater and surface water (the lake) based on the sources as described in van Oel et al. (2003)
· oel_irr_area: estimation of area under irrigation based on remotely-sensed data as described in van Oel et al. (2003)
· P,T: Precipitation and Evaporation in the direct vicinity of Lake Naivasha
· Inflow: The inflow series used for lake inflow. The series is composed from gauge staff readings at three stations (2GA03 + 2GB05 + 2GC04) The rating curves used are those determined by Meins (2013) 
· lake_levels, AsehAVrelatio: The lake level data series used and the empirical relation between lake level, lake area and lake volume (Åse et al., 1986). This relation was slightly adjusted (0.4m lake level difference between the lake level series used), as described in this sheet.

In the sheet ´calibration_validation’ model results are evaluated using the Nash-Sutcliffe efficiency for annual and monthly volume changes. Two model simulations (sheets) are evaluated:
· model_natural for the natural period (1965-1980)
· model_with_abstractions for the recent period (1999-2010)

In the sheet ‘influence on water avail.’ the effects of two different scenario simulations on lake volume and water availability are shown. These two simulations (sheets) are found in the following sheets:
· model_onlyLAKE
· model_onlyGW

In the sheet ‘naturalRegressionC’ the difference between Hlake and Haq in relation to Conductance C can be analyzed.
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‘The water balance of the lake is determined on a monthly basis using a simple water
balance equation including groundwater. Following Becht and Harper (2002) the model uses
amonthly time step, and is expressed as follows:
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where P is rainfall on the lake surface, E is cvaporation from the lake surface, Oy is
surface water inflow, O, is outflow to a groundwater aquifer linked to the lake and Ous soke
is the water that s abstracted from the lake dircctly. Qi is derived as follows:

Ol = Y1, inflow, [m*month '] o)
where inflow,; refers o the runoff from n subbasins i. O, s derived as follows:
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where C is the hydraulic conductance of the aquifer (m? month™"), Hy, is the lake water
level (m) and H,, is the aquifer water level. The water level in the aquifer is updated using
the calculated in/outflow:
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where and Oyt is a constant outflow to an external arca and 4 is the surface arca of the
aquifer, 5, is the specific yield of the aquifer and Qusg aq is the water abstracted from the
aquifer. Calibration is performed on the parameter for hydraulic conductance of the aquifer
C. In this study it has been assumed that recharge of the aquifer from rainfall through decp
percolation is constant. In our simple model this term is considered to be incorporated in our
cstimate of Oy Which should therefore be regarded as net-outflow.




