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Objectives 
 
•  Hydrogeological map using methodology 

and international legend of the IAH 
•  Hydrogeological Atlas to explain and inform 

map 
• WebGIS map portal 



International Association of 
Hydrogeologists / UNESCO An extract of the IAH/UNESCO  

1:500,000 sheet for Moscow.  

Green shows 
fractured / 
fissured aquifers 
 
Blue shows 
granular 
aquifers 
 
Brown shows 
aquitards (poor 
aquifers) 



Aquifer Designation in Faryab 
According to International Association of Hydrogeologists’ Legend 

Extensive, productive 
 
Local, less productive 

Extensive, productive 
 
Local, less productive 

Local, limited 
 
Non-aquifer 

FISSURED / FRACTURED INTERGRANULAR 

POOR or NON AQUIFER 





WebGIS Portal 

• Andreas to describe 



Hydrogeological Atlas 

Chapter 1 Introduction. Faryab Province: A History of Water Resources 
Chapter 2 Faryab: Location, Topography and Climate 
Chapter 3 Faryab: River and Surface Waters 
Chapter 4 Faryab: Geology 
Chapter 5 Faryab: Hydrogeology 
Chapter 6 Faryab: Groundwater Levels and Flow 
Chapter 7 Faryab: Thermogeology 
Chapter 8 Faryab: Groundwater Salinity 
Chapter 9 Faryab: Groundwater Hydrochemical Types 
Chapter 10 Faryab: Groundwater Chemistry 
Chapter 11 Faryab: Stable Isotopes in Groundwater 
Chapter 12 Summary, Conclusions and Recommendations 



Population and Topography 



Climate 



River flows  
Heavily influenced by evapotranspiration 



Geology 





Aquifer properties 
The transmissivities of the Quaternary 

aquifer system range from several 
hundred m2/d in northern Maimana 
(Bibi Aina, Toshkur Bibi Amina, Koh-e 
Khana) and the Shirin Tagab valley, 
down to a few tens of m2/d around 
Qaysar and Almar.  

For the Neogene, the transmissivities are 
even lower, ranging from around 1 
m2/d to 40-60 m2/d. 



Thermogeology 

Significant potential for ground sourced 
space cooling and heating 



Groundwater levels 



Groundwater levels 

Such sections help to explain why groundwater levels are so 
deep in some areas (Qaysar, Almar) 



Groundwater levels 
•  Groundwater levels typically 15 – 40 m below ground in valleys 
•  Approach surface near springs 
•  Potential for infiltration of river water to aquifer 



Salinity 



Salinity 

Islam Qala, Shirin Tagab 

N=2354 



Water chemistry 

Major ion chemistry (N=148) Arsenic (should be <10 μg/L) 



Water chemistry 

Fluoride 
(should be <1.5 mg/L) 

Nitrate 
(should be < 50 mg/L) 

Uranium 
(should be < 30 μg/L) 

(N=148) 



Stable isotopes 

Evapotranspiration is a 
powerful driving factor 
for groundwater 
chemistry 



Water balance 

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) 

Direct infiltration from rain ? 



Water balance 

Major uncertainties in water balance 
Offtake to irrigation 
Evapotranspiration losses to irrigation 
Quantification of indirect infiltration from rivers 

Indirect recharge of river water is very important for groundwater resources 


