
GROUNDWATER RESOURCE 
DIRECTED MEASURES

Aquifer Model



Introduction
The Reserve is water that is ‘set aside’ to:
• provide for basic human needs, and
• protect water ecosystems (sustain healthy 

ecosystems).
The Reserve is the only right to water in the 
NWA and therefore has priority over all other 
water use. 



Quantify Basic Human Needs
• Currently, basic human needs (BHN) are set at 

25 ℓ/p/d. 
• The source of population statistics used for 

this calculation must be clearly referenced.
• Although normally quite small in comparison 

to other uses, it must be borne in mind that 
this is a right to water and must be legally 
protected.  

• It is important to note that BHNs must be 
calculated for all management scenarios



Quantify Ecological Requirements 
• Ecological Water Requirements (EWR) refers to 

the quantity and quantity of water of that 
resource that is required to maintain the said 
water resource in its assigned ecological category.

• It is important to note that this cannot be 
calculated by the hydrologist or geohydrologist. 

• The hydrologist can only quantify the runoff in 
the river for various scenarios and similarly the 
geohydrologist can only quantify the 
groundwater contribution to surface water 
bodies for various scenarios.  



Groundwater Contribution to Baseflow
• Auto baseflow separation (Herold method)
• Separation is done until average selected value is reached

• General:
– Pitman most conservative
– Hughes most liberal due to the fact that interflow is included

Existing Base Flow Estimations

Pitman

Shultz

Hughes



Calculating the Reserve (Version 1)



Reserve Calculation



Issues of Scale



Calculating the Reserve (Version 2)



Yield Model Concept
Saturated Volume Fluctuation Water Balance:
Change in Storage = Change in Water Level



Yield Model States

Scenario A (Ambient State):
Under natural conditions recharge at the water 
table is equal to discharge to the stream.

Scenario B (Steady State):
Inflow to the groundwater system from recharge 
will equal outflow to the stream plus the 
abstraction from the borehole.

Scenario C (Transient State):
Baseflow component consumed by
high pumping rate.



Calculating the Reserve (Version 3)



Local and Regional Flow



Conceptual Model

Parameter Description

Au , Ac Area of layer u and c respectively [L2]
Acr Recharge area associated with the confined system [L2]

Hu , Hc Head value of layer u and c respectively [L]
Su , Sc Storativity of layer u and c respectively
Ku , Kc Hydraulic Conductivity of layer u and c respectively [L/T]

TOPu , TOPc Top of layer u and c respectively [L]
BOTu , BOTc Bottom of layer u and c respectively [L]



Recharge and Discharge



Formulation



Formulation
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Auto Calibration Steps



Change in Storage → Change in Level

∆ℎ =
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (𝑚𝑚3)
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (𝑚𝑚2)



Change in Storage → Change in Level

∆ℎ =
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (𝑚𝑚3)
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (𝑚𝑚2)



Specific Yield and Specific Retention



Change in Storage → Change in Level

∆ℎ =
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 (𝑚𝑚3)
𝑆𝑆𝑦𝑦𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 (𝑚𝑚2)



Aquifer Transmissivity



Aquifer Storativity



Weathered Thickness



Fractured Thickness



Borehole Logs



Vegter Statistics
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