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Abstract 

This paper is an attempt to find out the status of elevation and landuse within the identified 
flood zones in Dhemaji district of Assam, India using remote sensing and geographical 
information techniques. The landuse/landcover information and elevation information have 
been extracted from Landstat Thematic Mapper and ASTER DEM satellite data sets 
respectively. Both vector and raster approaches are adopted in this study. Normalized 
Difference Water Index, Buffer and Spatial analyses are the techniques applied in this study. 
Along the normal river networks of Dhemaji district, two hypothesized flood zones have 
been identified, i.e. Zone I (150 meter buffer from the river bank) and Zone II (from 150 meter 
to 500 meter). The study reveals that the Zone II registers highest affected elevation and 
landuse/landcover areas comparing to the Zone I. Another important observation of this 
study is that increase in the elevation class has showed highest percentage share of forests 
comparing to other landuse/landcover classes. The entire study may lead to provide 
meaningful knowledge for sustainable management of natural resources in Dhemaji district 
of Assam, India. 
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1. Introduction 
The land use/land cover pattern of a region is 
an outcome of natural and socio– economic 
factors and their utilization by human in time 
and space (Sreenivasulu, G. et al, 2013). 
Elevation is the height value of any location 
on  the  Earth’s   surface   measured   from  a  

reference datum. Similarly, flood zones refer 
to   the    areas   along   the   surface    streams 
susceptible to inundate. Geoinformatics 
(Remote Sensing, Geographic Information 
System and Global Positioning System) helps 
researcher to identify the flood zones of any 
area using digital  database. It  also  helps  to  
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find out the status of any spatial element (eg. 
landuse, elevation, etc.) within the flood 
zones. Dhemaji district has numerous surface 
water  streams  and  application   of    Remote 
Sensing and GIS techniques will generate 
useful information from these streams about 
the flood zones of the district. These 
techniques provide the framework for 
estimation of landuse and surface elevation 
status in the district and also for the 
sustainable management of flood hazard in 
the region.  

2. Study Area 
Dhemaji district is located in the easternmost 
part of Assam covering a geographical area 

of 2576 sq. Km. The extension of the district 
is from 27°16´55´´ N to 27°52´19´´ N latitudes 
and 94°12´29´´ E to 95°26´38´´ E longitudes. 
The district is bounded by Arunachal 
Himalayas to its north and east, Brahmaputra 
river to its south and Lakhimpur district to its 
west. The average annual rainfall of Dhemaji 
district ranges from 2600 mm to 3200 mm. 
Subansiri, Na-nai, Kumatia, Dihingia, Jiadhal, 
Moridhal, Telijan, Sissi, Gai, Tangani, Guttong 
are some of the major rivers of the district. 
Dhemaji district shelters a population of 
6,88,077 persons as per 2011 census with a 
density of 213 persons/Km2 and literacy rate 
of 69.07%.  

 
Figure 1: Location of Dhemaji District, Assam 

3. Objectives 
The objectives of the study are: 
a) To identify the flood zones in the district; 
b) To find out the status of landuse and 

elevation within the identified flood 
zones; and 

c) To show the relationship between 
landuse and elevation in the district. 

 
4. Database and Methodology 
Landsat TM satellite image and ASTER DEM 
V2 image are used in carrying out this study. 
Both vector data model and raster data 
model have been taken for analysis of the 
satellite database. Besides, a few secondary 
data have also been used from various 
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sources like Government publications, handbooks, reports, books, websites, etc.  
Table1: Dataset Specifications as used in the 
study. 

Landsat TM 2010, path135/row41, date- 
21/03/2010, spatial resolution 30m, 7 
bands, Geotiff, WGS84_UTM46N, United 
States Geological Survey. 
ASTER DEM, V2, date-2014, pixel 
size≈30m, vertical spatial resolution≈20m 
Geotiff, WGS84_UTM46N, NASA. 

Table2: Procedure taken in the study 

 

Both raster and vector analyses are done in 
this study in GIS environment. Under raster 
analysis NDWI method is firstly used to 
visualize the surface water resource in the 

district.  Mathematically, NDWI=  , 

the values of NDWI range between 0 and ± 1 
and positive values or close to 1 represent 
surface water/deep water bodies. Secondly, 
supervised image classification with 
maximum likelihood method is used for 
preparation of landuse map of the district 
using Landsat TM satellite image. Thirdly, 
surface elevation pattern of the district is 
extracted from the ASTER DEM image using 
3D analysis technique. Under vector analysis, 
firstly surface stream networks of the district 
are digitized using Landsat TM image. 
Secondly, proximity analysis method is 

adopted to identify the flood zones of the 
study area along the digitized rivers. Thirdly, 
extract and overlay methods are used to find 
out the landuse and elevation status within 
the identified flood zones. Finally, select by 
location/attribute and clipping methods are 
used to show the relationship between 
elevation and landuse of the district. ArcGIS, 
Erdas Imagine and QGIS software packages 
have been used in this study as GIS 
environments.  
5. Results and Discussion 
Dhemaji district has numerous surface water 
areas in the form of wetlands, rivers, streams, 
and to understand these water cover areas 
NDWI map has been generated using 
Landsat TM image. The resulted NDWI map 
shows perennial and deep water bodies of 
the district in blue colour (Figure 2). A 
landuse/landcover (LULC) map of the study 
area is prepared using supervised image 
classification from the Landsat TM image 
with six major LULC classes. These are water, 
swamp, sandbar, grassland, forest and 
agricultural cum built up areas (Fig.3). 
Among these six LULC classes around twenty 
nine percent area to the total area of the 
district is covered with Grassland, whereas 
around four percent area is covered by Water 
(Fig.4). An elevation map of the district is 
prepared from the ASTER DEM image using 
3D analysis tool and ten elevation classes are 
identified (Figure 5). Among these ten 
classes, 90 to 120m elevation class has 
showed highest area, whereas below 60m 
elevation has the least area (Table3). To 
identify the flood zones of the study area, 
firstly perennial river networks and river bed 
are digitized from the Landsat TM FCC (False 
Colour Composite) image. Secondly, multi 
rings buffer have been generated along 
these digitized rivers with distance of 150 
meter and from 150 meter to 500 meter. 

First 
objective

•Digitization, Buffering, Erasing 
•Mapping and Visualization

Second 
objective

•Image processing, Supervised
classification, 3D analysis,
Select by Loction/Attribute,
Clipping

•Mapping and Visualization

Third 
objective

•Vectorization,Union/Intersect-
ion, Dissolving, Clipping

•Mapping and Visualization
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Figure 2: Status of NDWI, Dhemaji District. 

Figure 3: Landuse/Landcover, Dhemaji 
district, 2010. 

 
Figure 4:  Percentage share of LULC classes 
to the total geographical area of Dhemaji 
district, 2010 

Figure 5: Surface elevation pattern, Dhemaji 
district. 

Table3: Status of elevation classes, Dhemaji 
district. 

Elevation classes Area in sq. km 

Below 60m 1.3509 

60-90m 607.0311 
90-120m 1873.4877 

120-150m 149.751 
150-180m 8.9271 
180-210m 7.7652 
210-240m 6.6852 
240-500m 42.3891 
500-750m 24.1569 

Above 750m 11.0619 

 
Figure 6: Identified flood zones, Dhemaji 
district. 
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Finally, two flood zones have been identified 
along the rivers after erasing normal water 
feature from the buffer areas in the GIS 
environment. These two zones are zone 
150m and zone 500m and both the zones are 
hypothetically identified and determined 
(Fig.6). 

Table 4: Status of flood zones, Dhemaji 
district. 

Flood zone Area in sq. km 

Zone 150m 98.87 

Zone 500m 312.86 

During the Monsoon season the identified 
flood zones of the study area inundate and 
affect the existing ecosystem of the same. 
Here, an attempt has been made to find out 
the landuse and elevation status within 
these two flood zones under GIS 
environment using clipping method. In this 
method, prepared classified landuse image 
database and surface elevation image 
database are taken as input feature and 
flood zones are taken as the clip feature. 
Firstly, landuse status has been measured 
and found out within the two flood zones 
(Figure 7). Secondly, elevation status has 
been measured and found out within the 
same flood zones of the district (Figure 8). 
Within the two flood zones, agriculture cum 
built up LULC classes show highest share. 

Table 5: LULC statistics within the flood 
zones, Dhemaji district, 2010. 

LULC Class 

Within Zone 
150m 

Within Zone 
500m 

Area in Sq. 
Km 

Area in Sq. 
Km 

agriculture 
+ built up 

18.00351252 77.47627382 

sandbar 4.45365712 8.81432092 

swamp 27.2338508 75.44311315 

grassland 30.41529726 99.27158119 

water 3.37088026 2.28296166 

forest 15.34083068 49.5576327 

Table 6: Elevation statistics within the flood 
zones, Dhemaji district, 2010 

 
ELEVATION 

CLASS 

WITHIN 
ZONE 150M 

WITHIN 
ZONE 500M 

AREA IN SQ. 
KM 

AREA IN 
SQ. KM 

Below 60m 0.29241 0.029582 

60-90m 27.18445 87.98305 

90-120m 65.89513 205.3156 

120-150m 4.855807 16.0861 

150-180m 0.273937 0.687295 

180-210m 0.140456 0.518511 

210-240m 0.061511 0.44795 

240-500m 0.036899 1.662008 

500-750m No Data 0.058833 

 
Figure 7: Landuse status in flood zones, 
Dhemaji district. 
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Figure 8: Elevation status in flood zones, 
Dhemaji district. 
 

Whereas water class shows least share in 
terms of area occupied (Table 5). Similarly, 90 
meter to 120 meter elevation class shows 
highest share within the both flood zones of 
the district, whereas 500 meter to 750 meter 
elevation class has no area within 150 meter 
flood zone and within 500 meter flood zone 
below 60 meter elevation class shows the 
least share in terms of area occupied (Table 
6).  

Elevation and landuse/landcover patterns 
and their relationships are also important to 
note. To show and establish the relationship 
between the elevation and landuse of 
Dhemaji district, the surface elevation map 
and the landuse/landcover map database 
are used in GIS environment. Select by 
location/attribute method is firstly used to 
separate each and every elevation class of 
the district, and secondly clipping method

Figure 9: Relationship between Landuse and elevation, Dhemaji district. 



Status of Elevation and Landuse… 

22 
 

Table 7: Landuse/landcover status in each 
elevation class, Dhemaji district, 2010. 

Sl. 
No. 

Elevat-
ion 
Class 

Associated Landuse/ 
Landcover status 

 
 

1 

 
 
Below 
60m 

Landuse 
class 

Area in sq. 
km 

agriculture 
+ built up 0.07604812 
sandbar 0.08318771 
swamp 0.45992005 
grassland 0.24777527 
water 0.25317273 
forest 0.03816997 

 
 

2 

 
 
60-
90m 

agriculture 
+ built up 164.3316056 
sandbar 12.35775821 
swamp 178.7367796 
grassland 187.2933036 
water 9.56794343 
forest 13.32616225 

 
 

3 

 
 
90-
120m 

agriculture 
+ built up 418.6303779 
sandbar 176.4726926 
swamp 268.0943309 
grassland 515.9604466 
water 93.11752512 
forest 288.7594435 

 
 

4 

 
 
120-
150m 

agriculture 
+ built up 17.21842603 
sandbar 11.11539384 
swamp 7.63320131 
grassland 26.18063961 
water 4.51169918 
forest 70.93336719 

 
 

5 

 
 

150-
180m 

agriculture 
+ built up 0.0535328 

sandbar 0.10668099 
swamp 0.07225494 
grassland 0.2413131 
water 0.18821345 
forest 7.65421659 

 
 

6 

 
 
180-
210m 

agriculture 
+ built up 0.03835617 
sandbar 0.00402311 
swamp 0.03738342 
grassland 0.11615409 
water 0.03399905 
forest 7.03591091 

 
 

7 

 
 
210-
240m 

agriculture 
+ built up 0.02469429 
sandbar 0.01868189 
swamp 0.03622518 
grassland 0.08358142 
water 0.02381664 
forest 6.04262282 

 
 

8 

 
 
240-
500m 

agriculture 
+ built up 0.03517663 
sandbar 0.05055797 
swamp 0.02591025 
grassland 0.30434948 
water 0.09705098 
forest 39.23262992 

 
9 

 
500-
750m 

agriculture 
+ built up 0.00526075 
sandbar 0.00812634 
grassland 0.10471718 
water 0.01533148 
forest 22.49045468 

 
10 

 
Above 
750m 

agriculture 
+ built up 0.0009 
sandbar 0.00423917 
grassland 0.03530548 
water 0.00060211 
forest 10.30632675 

is used to show and to analyse the 
relationship between each elevation class 
with the landuse/landcover classes come 
under the same elevation class. Finally, the 
relationships have been mapped to visualize 
the results effectively (Figure 9). After 
examining the relationship between 
elevation patterns with landuse of the 
district, it is observed that 90 meter to 120 



Krishna Das et al. 

23 
 

meter elevation class has the highest area in 
the district and this class has also registered 
almost a fair share of each category of 
landuse/landcover class. On the other hand, 
below 60 meter elevation class has the 
lowest area to the total area of the district. 
Another significant observation is that when 
landuse class value increases, simultaneously 
there is the decreasing share of landuse 
classes. Higher classes of elevation show 
more share in forest class, whereas lower 
classes of elevation show more share of 
agriculture cum built up areas. Similarly, 
swamp landuse class is only found upto the 
500 meter elevation and beyond this there is 
no category of swamp landuse in the district 
(Table 7).  

6. Conclusion 
Geoinformatics is the science that helps to 
provide environmental information digitally. 
Application of RS data and GIS have been 
found to be very useful to identify the flood 
zones of the Dhemaji district and to analyse 

the elevation and landuse patterns of the 
district. Dhemaji district has numerous 
surface water streams/ networks and with 
the help of geoinformatics two flood zones 
have been identified along these water 
networks. After evaluating the status of 
landuse and elevation within these two flood 
zones of the district it has been observed 
that if the flood occurs in the second flood 
zone, i. e., Zone 500 meter then the affected 
area of landuse and elevation will be more 
comparing to the first flood zone. From this 
study it has been also found that high 
elevated areas of the district are covered 
mostly with forest areas, whereas low 
elevated areas are mostly covered with 
water, swamp and agriculture cum built up 
areas. The entire study may be helpful and 
effective for sustainable natural resource 
management and disaster modelling/ 
mapping research for the Dhemaji district 
including the neighbouring areas for near 
future.  
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