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Delineation of Groundwater Potential Zones of Minna and its Environs, North Centrq]

Nigeria: An Integrated GIS and Remote Sensing Approach
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Figure 6: Drainage density map of the study area
4.1.5 Water Proximity
Eculidean distance in Arctool box was used to generate the water proximity pattern of the =(udy

area and was divided into three zones. The zones include < 254, 255-509 and >509 meters With
a total area of 1520.47km” (91.89%), 133.49km? (8.06%) and 0.59km? (0.03%) respectively
(Fig.7). The 254-m buffered area around the surface water bodies was considered as @ M0
suitable zone for groundwater occurrence than other areas. This is based on the knowledge (!

zones closer to water bodies have a very low infiltration ratio compared to those far away.
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Figure 7: Water proximity map of the study area

4.1.6 Land Use and Land Cover

This also plays an important role in the movement of surface water to the subsurface. Five
different kinds of Land use and Land cover were observed in the study area namely; Water
bodies, vegetation, Rock, built-up as well as bare surface (fig.8). Rock bodies as the dominant
land cover types covered an area of about 711.39km? (42.97%), followed by bare surface
covering about 516.63km? (31.21%). Vegetated area covers about 401.70km* (24.26%). Built
up area constitute about 24.26km? (1.53%) while water bodies covers about 0.20km? (0.012%)
only.
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Figure 8: Landuse/landcover map of the study area (generated from Landat ima
4.2 Result gotten from Secondary data
4.2.1 Rainfall
Rainfall is one of the major source of supply for groundwater recharge. For the study arca (he
rainfall distribution ranges from 80.33mm to > 89.31mm (Fig 4.2.1 shows the rainfoll
distribution pattern of the study area). From the map created, it can be depicted that area alons
the north western part have relatively low rainfall (< 83.32mm) while the southern part of th¢

area have higher rainfall (> 89.31mm).
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Figure 10: Soil map of the study area

4.2.3 Geology

The geology formation of an area also plays a significant factor in the delineatin: of

groundwater. In fact, owing to its importance it was ranked second among the parameiers
associated with groundwater occurrence. The study area is underlain by basement com/cx
rocks which comprises of igneous and metamorphic rock (amphibole schist, fine grained b

granite, migmatitic gneiss, mylonite, schist, silicified sheared rock, undifferentiated groniic.
medium to coarse grained biotite granite and meta-sediment) Fig. // . The dominant rock i1 (¢
study area include Medium to coarse grained biotite granite and Migmatitic Gneiss coveriis
about 396.94km” (23.81%) and 356.38 km? (21.38%) respectively. While schist, Fine graine
biotite granite, Undifferentiated granite, Amphibole schist, Mylonite, Feldspathic sandsto
and siltstone, Silicified sheared rock and Meta volcanic, meta-sediment cover about 289.66km’
 (17.37%),276.97 km* (16.61%), 141.88km? (8.51%), 91.90 km? (5.51%), 72.67 km? (4.3
14.11 km? (0.84%), 13.41 km? (0.80%), and 12.90 (0.77%) respectively. Areas with schist *®
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poted to contribute massively to the occurrence of subsurface water while areas with migmatitic
gneiss was ranked the least.

o J FE U L
6 IOIO 6°20‘ 0"E 6'301'0"5 6°40'0"E
L

Rafi N

Shiroro
Wushishi

400" N
9°40'0"N

Bl Archiboe schis:
| Feldscatic sandsiore and slislone

B Fino graned biotie grantn

B vacium to coarsa graned cotze granite
Meta vcicanc. meD sedment

| migmatitc Gnesss
Mylonde

Bl sois

Bl siofed sheared rock

Bl uncFeretan crants

=l

L L] T
6°10'0"E 6°20'0"E 6°30'0"E 6°40"0"E
0 5 10 20 Km

L 1 1 1 1 I 1 1 ]

9’30:0"N
T
9°30'0"N

Katcha

Figure 11: Geology map of the study area

4.3 Classification of groundwater potential zones

The potential groundwater zones (PGZ) of the study area revealed three distinct zones, namely
low, moderate and high zones whose distribution varies over the study area. Areas with low
PGZ covered about 747.64 km? (45.69%), Moderate PGZ covered about 885.78km? (54.13%)
while areas with high PGZ covered about 2.83 km? (0.17%) only. These areas are around
Tunga, part of Bosso, kpakugun, Part of Maikunkele, Chanchaga, part of Maitumbi and its
environ A close observation on the PGZ shows that groundwater occurrence in the study area
is majorly controlled by the Rainfall, Geology and soil type as they play their individual role

in the conduit of water from the surface to the subsurface.
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Figure 12: Potential groundwater zones of the study area

5. CONCLUSIONS

The results of the study shows how importance and easy the integration of remote sens:
data, GIS, muti-criteria can be used in the delineation of groundwater . The result generatc:
also served as reconnaissance investigation technique as it shows the overall grounwaic
disturbution of the area. Base on the different thermatics map used for this study. -
groundwater potential of Minna area were characterized into three main different categoric:
which are areas of low, moderate and high groundwater potential. The areas with hie
groundwater potentials were validated by high lineament density, low slope, low drainage

density, high rainfall as compared to the low groundwater potential were it has low lineame™!

density, high slope, low rainfall.

Nevertheless, the result presented here can be applied only for large scale studies for the

purpose of groundwater development, as itwill assists policy makers to have an overall guid®s
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