
Aquifer Mapping 

Process 



Step 1: Reconnaissance 

• Situational analysis (SA) at regional 
scale (minimum possible is ‘block 
level’ from established sources 
– Groundwater dependence: based on data 

from Minor Irrigation Census, 
Agriculture Census and State-level 
sources 

– Groundwater usage: from above sources 
+ CGWB and State Agencies dealing with 
groundwater 

• SA in sample locations at more local 
scales through field visits that include 
– qualitative information regarding 

patterns of usage, seasonality of 
groundwater use and sources 

– Some information regarding the 
hydrogeology – based on information 
from GSI and CGWB 



Groundwater dependency 
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Local geology is important 

Typology of groundwater 

Status of aquifers within the 
typology 



Situation analysis: scale and diversity 



Step 2: Surveys 

• High scale mapping 
– Local-level geological mapping 
– Well-inventory, including sub-

surface sections, fence diagrams 
and ‘capturing’ narratives 
regarding well-logs through 
interviews of well-owners, 
drillers etc. 

– Study of ‘inflow’ zones 

• Geophysics, mainly electrical 
resistivity surveys to: 
– Gap-fill information not available 

through above methods 
– To validate information wherever 

found sparse and/or 
questionable 



A google image 

Drainage 



GPS points on a google image 



Quartzite Phyllite 

Fracture points 

Debris Spring 

Classifying GPS points on a google image 



Quartzite Phyllite 

Fracture points 

Debris Spring 

Creating a geological 
map  



Quartzite Phyllite 

Fracture points 

Debris Spring 

Creating a geological 
map  



Interpolating geology  



Step 3: Groundwater level and water 

quality monitoring 

• Groundwater level monitoring 

– All wells at least twice a year – pre and post-
monsoon 

– Representative sample – 20-30% well (preferably 
also aquifer-based, decided on the basis of well-
inventory data in step 2) monitored on a monthly 
basis and with an increased frequency during the 
monsoon season (weekly or daily as is possible) 

– Installation of recorders in piezometers or 
existing wells that are not in regular use 
(observation wells) as is possible – desirable but 
not mandatory 

• Water quality 

– Groundwater quality measurements that 
accompany groundwater level measurements – 
through field probes testing pH, salinity, TDS, 
hardness etc 

– Seasonal field testing of water quality with kits 
for specific parameters that are likely in the area – 
F, As, NO3, Cl, PO4 etc. 

– Lab-testing of smaller number of samples on key 
wells – major ions 



Where are the aquifers in this photograph? 



They can be separated on the basis of their 

respective water levels 
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…and their water quality 



Step 4: Aquifer conceptualisation & 

characterisation 

• Overlay of groundwater 
level (water table / 
potentiometric contours) 
to geology maps 

• Aquifer conceptualisation 

• Aquifer characteristics 
– Transmissivity 

– Storativity 

• Well yields 
– Specific capacity 





Randullabad: water table contours for three 

aquifers 



Randullabad: overlay on image – watersheds, 

aquifer boundaries and groundwater flow 



Randullabad: Conceptual model 

Aquifer storage: 67200 m3 

Aquifer storage: 1170200 m3 

Aquifer storage: 50000 m3 



A hydrogeological section: a part of Bengaluru  
– data entirely derived from participation by citizens 

20 years 
ago 

5-10 years ago 

2 years ago 



Step 5: Assessment and strategic plan 
• AQUIFER MAP (includes the following) 

– Groundwater balance preferably at actual 
aquifer scale or at least at micro-watershed 
scale 

– Aquifer map – map, cross-section depicting 
conceptual hydrogeological model and 
including details from groundwater balance 
above along with aquifer characteristics 

• Storage & Transmission 

• Quality 

• Recharge (actual & potential) , Abstraction & Base 
flow 

– Problems / issues of serious concern 

• Groundwater management plan 
(included in the map document) 
– Areas conducive for groundwater recharge 

and description of measures 

– Groundwater discharge zones 

– Well-sites for participatory groundwater 
management strategy 

– Details of PGWM strategy 

– Additional details, as and when required 



Treatment map for Kolans Basin 



Pandutalab and 

Sitapuri 

 
• Sitapuri aquifer shows Transmissivity 

ranging between 180 and 194 m2/day 
while its Storativity is about 0.001. The 
aquifer, when fully saturated can hold 
about 154260 m3 of water.  The stage 
of current groundwater development 
for Neemkheda aquifer, is 525%, which 
falls in over-exploited zone 
 

• Pandutalab aquifer shows 
Transmissivity ranging between 14 and 
54 m2/day while its Storativity is about 
0.04. The aquifer, when fully saturated 
can hold about 2560000 m3 of water.  
 

• The stage of current groundwater 
development for Pandutalab aquifer, is 
10%. Fluoride in Pandutalab aquifer 



Aquifer profile 



Protocols Typology 1 Typology 2 Typology 3 Typology 4 Typology 5 Typology 6 

 

Geohydrology in WSD 

including groundwater 

recharge 

Protection of recharge 

areas 

Efficient well use 

Pump capacity 

regulation 

Distance (wrt drinking 

water well) regulation 

Depth Regulation (wrt 

drinking well) 

Regulation of 

Agricultural water use 

Groundwater 

management through 

sharing 



Step 6: Monitoring, Impacts and Mid-

course corrections 

• Continued monitoring of key wells 

– Groundwater levels 

– Groundwater quality 

• Changes in abstraction and recharge, along 
with changes in base flows 

• Usage patterns – cropping and other uses 

• Energy 

• Other aspects that are crucial to the area 



Advanced Center for Water Resources Development and Management   

Email: acwadam@vsnl.net 

Website: www.acwadam.org  
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