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ABSTRACT
Greater Noida is one of the fastest growing cities of north India. To combat the present threats, like the excess
groundwater extraction and reclamation activities in the regions of Greater Noida district, it is necessary to develop a
groundwater management model. The models will aid to project the behavior of groundwater system with respect to the
future environmental challenges and to evolve suitable measures to control the industrial effluents. The main objectives
of this paper is to develop a numerical model for groundwater flow and contaminant transport using Visual modflow and
effective groundwater management. Keeping this in mind groundwater flow modelling is attempted to simulate the
behavior of the flow system and evaluate the water balance. Analysis of groundwater flow modelling is carried out which
shows that the model is most sensitive to hydraulic conductivity and recharge parameters. The scenario is considered to
predict aquifer responses under varied conditions of groundwater abstraction for feasibility of rain water harvesting.
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1. INTRODUCTION
The development of the hydrogeological conceptual aquifer model for the Greater Noida is based on the
description of geology and hydrogeology. It represents the understanding and visualisation of the groundwater
flow system in the Greater Noida, U.P. The aquifers and unconfining beds are represented by layers in the
model as shown  in figure 1. The generalisation and simplification are essential processes through which the
real or hypothetical hydrogeological conditions and processes are visualised to emphasise the purpose of
model development, and the selection of modelling software.

Figure 1: Typical diagram of aquifer
Initial and boundary conditions are assigned to the model to establish a preliminary simulation.
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2. STUDY AREA
Greater Noida is one of the important city located in the Gautam Buddha Nagar district of Uttar

Pradesh state (India). It is located at a latitude of 28.47 44°N and longitude of 77.50 40°E. It comprises 124
villages with a population of 107,676 (till March 2014). The area of Greater Noida is about 40,000 hectares
broadly bounded by national highway NH-24 in the North West. The city comes under NCR (National capital
Territory) region of Delhi. The total land use cover is 13,570.00 hectares with 30.0 hectares of commercial
area and 1,970.03 hectares of the total institutional area. The water supply in the area is done through
overhead tanks, tube wells, trunks and other supply lines. At present nearly 460 km length of sewerage
network, 500 km length of drainage and nearly 500 km length of water supply lines subsists in the area
(wikipedia.org) (Figure 2). On average, the study area receives 727mm of annual rainfall but this can vary
considerably. For instance, in the years 2015 and 2016, the annual rainfall was 608 mm and 440mm,
respectively. Statistical results of historical rainfall data show that the rainfall is scanty and erratic in nature
and mainly confined to 25–30 days a year.

Figure 2: District map of Gautam Buddha Nagar, U.P (Source: Wikipedia)

3. SAMPLING AND ANALYSIS
A total number of 20 samples from 20 different locations of Greater Noida (region) are collected for the study.
The sampling locations are mentioned in the Figure 3. The samples are collected from different sources
(Government hand pumps (GHP), General hand pumps (HP), Borwells (BOR)).
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Figure 2: Location map of Greater Noida region, U.P

4. GROUNDWATER LEVEL DATA
A network of 20 existing observation wells are selected for water level monitoring. The water level
monitoring programme was initiated in November 2015. The monitoring was carried out twice a year under a
Ministry of Water Resources project. The depth of monitoring wells ranged between 10m and 30m and these
tap the first layer of the aquifer. Water levels were recorded from November 2015 to October 2017 at all
observation points. Care was taken to try and obtain static groundwater levels, however, errors may have been
introduced because practically it was impossible to stop all pumping in an extensively cultivated area where
concentration of groundwater abstraction structures are so high. Water level of pre-Monsoon and post-
Monsoon seasons from different locations are recorded with water level fluctuations.

Table 1: Groundwater Inventory chart 2017



70 Mohd. Saleem, Shobha Ram , Gauhar Mahmood

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 12
December 2017

5. HYDROGEOLOGY:
WATER BEARING FORMATION:
The thick unconsolidated sediments occur up to the explored depth of 350.0m in the area. The underlying
basement comprising Delhi Quartzite has been reported to be encountered at 116.4m depth at Bilaspur
Exploratory borehole, 327.0 m depth at Dankaur boreholes in Greater Noida district. Delhi Quartzite deposits
take place in Ganga - Yamuna Doab area consist an aquifer system which makes good repository of ground
water. It occurs in granular zones made of coarse sand and occasional gravel. solid clay beds inter lying with
sand performed as confining layers and separate the aquifers. The thickness of the unconsolidated sediments
gradually increases towards east.

OCCURRENCE OF GROUND WATER:
Ground water occur under Phreatic conditions in shallow aquifers down to the depth of 100 mbgl, in
intermediate and deeper aquifers it occurs under confined to semi-confined conditions.

DEPTH TO WATER LEVEL:
To monitor the nature of water level and its behavior, ground water monitoring well established in the district
are being monitored four times in a year. Pre-monsoon and post-monsoon water level data are collected during
May and November months respectively. Depth to water level for pre-monsoon and post monsoon periods
have identified that the whole area can be separated into various zones on the basis of depth to water ranges. A
large area has shallow to moderate depth to water conditions. Water level in phreatic aquifer ranges from 3.35
to 14.40 m bgl during pre-monsoon period whereas it ranges from 2.00m to 13.95 mbgl during post monsoon
period. Water levels greater than 9m bgl occur in most of the non-command areas of the district. Few isolated
patches deeper water levels arise in east of Jhajhar (Dankaur Block) and Dadri area. Deeper water levels (> 9
mbgl).

SEASONAL WATER LEVEL FLUCTUATION:
Water level fluctuation occur due to the amount of rainfall received by the area. Generally, water level
elevates during post monsoon period. Moreover many other factors viz. seepage from canal, base flow of
rivers, evaporation losses etc.  and also control the outflow and inflow of ground water. It indicates that such
areas have moderate to low recharge over the ground water draft during the period. Water level fluctuation is
found maximum 3.2 and minimum 2.8m during the period 2017 post monsoon in Greater Noida region.

Figure 3: Hydrogeological map of Gautam Buddha Nagar, U.P
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6. RESULT AND DISCUSSION
Rain water harvesting must be promoted in areas where ground water levels have been declining. Direct
recharge techniques may be applied in such areas where shallow aquifers are capped by thick clays. There is a
considerable scope of roof top rainwater harvesting for ground water recharge in urban areas. Conjunctive use
of ground water and surface water resources may be viable option in south eastern parts of the district as fairly
a large area comes under water logged condition in the duration of post monsoon period and deep ground
water level zones arise along the river Yamuna in western parts of these blocks.
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