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Neogene molasse

Pleistocene loess

Quaternary alluvium

Cimmeride/(Himalayan) mountain belt

Post Cimmeride limestone / sandstone

Section redrawn after Bratash et al. (1970)



Abstract ID 220 14/09/2015

3

It’s a region of strong topographic 

and climatic gradients from S to N

c.20°C

Annual precipitation

>300 mm

< 150 mm
<10°C

Annual average

air temperature
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As rivers emerge from mountain areas.....

.....they start to infiltrate into alluvial fan and valley deposits.....
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Chemistry and isotopic composition of river flows

...indicates evapotranspiration is a strong 

driver of salinity (direct and in irrigated 

lands)
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Salinity
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Salinity

N=2354

Islam Qala, Shirin Tagab
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Groundwater chemistry

Major ion chemistry (N=148)

South

North
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Groundwater evolution

Progressive ceilings for

Ca, alkalinity

Mg

Progressive saturation

with respect to

Calcite

Mg minerals (dolomite)

Gypsum
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Groundwater chemistry
(N=148)

Fluoride

(should be <1.5 mg/L)
Arsenic 

(should be <10 µg/L)
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Groundwater chemistry
(N=148)

Nitrate

(should be < 50 mg/L)

Uranium

(should be < 30 µg/L)
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Stable isotopes

South

North

Evapotranspiration is a powerful 

driving factor for groundwater 

chemistry

Isotopic trajectory of river 

and groundwaters
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Water balance

Direct infiltration from rain > 100 mm

10-20 mm

0-5 mm

Increasing evapoconcentration of rainfall

Residual salts to soil and groundwater

Direct recharge of precipitation:

Almost 0 mm in northern districts

Around 10-20 mm per year in Maimana / Gurziwan

Maybe > 100-200 mm in Kohistan (mountains in south)


