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Abstract: Coal mining in the Dhanbad district has resulted in ecological imbalance in land degradation, deforestation, deterioration of soil, air 
and water pollution etc. There is a need to monitor and plan in the mining district. The present study mainly focuses on the use of remote 
sensing and GIS for sustainable land use. The multi-spectral and multi-temporal satellite imageries and corresponding to the survey of India 
toposheets 73I and 72L were interpreted.  Thematic maps like land use, geomorphology, soil, contour, slope, wasteland etc., were prepared 
after field and laboratory studies. Seven aspects of land use planning have been investigated viz. i) assessment of water potential zones, ii) 
identification of water recharge areas, iii) mapping the land degraded areas due to mining and soil erosion, iv) categorisation of agricultural 
water quality zones, v) classification of land capability and suitability classes, vi) wasteland development assessment, vii) evaluation of 
afforested and forest lands. Based on the above inferences, a comprehensive spatial model on the projected best land use of the Dhanbad 
district has been generated. As per the analysis, 24% of the land is suitable for the double-crop area, and 47% is the best for single and other 
crops. Among the 9% of Reserved Forest, about half of the land has been demarked suitable for forest plantation. Nearly 2% of the area is apt 
for rural/urban development, and 3% of the mining area could be reclaimed for grazing and horticultural development. The proposed model 
has a synchronising disposition with the regional land use outlook if implemented.
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Overexploitation of available bio-resource is done to 

meet the growing demands of population growth. Lal and 

Pierce (1991) estimates, per capita arable land, which was 

0.3 ha during 1986, may decline to 0.15 ha by 2050. Land 

management using the scientific method is important to 

assess the potentials and constraints of a given land for 

agricultural needs. The intensive agricultural practice 

induced a decline in soil fertility and erosion associated with 

low input forming against a background of overexploitation of 

natural resources.  Dhanbad is one of the vital coal mining 

districts in the Jharkhand state of India has a long history of 

coal mining, which is dated back to a century. Due to 

unplanned mining before nationalization, an appreciable 

amount of ecological disturbances in and around mining 

areas in this district has been significantly witnessed. 

Sustainable development calls for optimal utilization of the 

land and water resources based on their potential and 

limitations. Many authors have demonstrated its potential in 

various facets of mining activities viz. land-use changes, the 

environmental impact of mining, land degradation etc. 

(Dwivedi et al 2006, Sarkar et al 2006, Simmons et al 2008, 

Njoku 2018, Debashri Garai and Narayana 2018, Tuyen et al 

2019, Kamga et al 2019). The present study has attempted to 

identify the best land-use practices in the Dhanbad district 

using spatial and non-spatial data. Based on geology, 

geomorphology, soil, drainage density, slope and aspect, 

lineament density, water quality and water potential (1996), a 

proposed best land use has been suggested to achieve a 

maximum return in agricultural production and ecological 

conservation.

MATERIAL AND METHODS

Study area: Dhanbad district is one of the mineral-rich 

provenances in India and locates in Jharkhand state. It 

locates between 86  06' 11" E to 86  50' 26" E longitude and o o

23  38' 58" N to 24  03' 30" N latitude (Fig. 1) and spreads over o o

2057 sq. km area. Damodar and Barakar rivers dominate the 

drainage network of the region. The study area experiences a 

sub-tropical climate with dry summer and cold winter. A 

significant portion of the district is covered by a metamorphic 

rock of the Achaean age.  Sedimentary rocks as Gondwana 

formation occupy parts of the southern and eastern portion.  

Gondwana formation houses rich coal seams in various 

depths. The images of IRS 1B LISS I and LISS II data were 

acquired from Google images during November, March and 

October of 1990 and 1993, respectively and 2015. The 

toposheets of the Survey of India on a 1:50,000 scale (73I / 1, 

2, 5, 6, 9, 10, 13, 14 and 72L / 8) were used as a base 


