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ABSTRACT 
River engineering and the subsequent loss and fragmentation of Riparian habitats during recent 
centuries have had serious impacts on aquatic ecosystem. The Kolong River of Nagaon, Assam, 
India has also faced serious penalty of one of such radical engineering approach where the 
mouth of the river in Jakhalabandha was permanently closed during the year 1964 by 
constructing an earthen embankment across it, viz. the Hatimura dyke, with the chief objective 
of protecting Nagaon town against flood. The act of blocking has shattered the natural flow 
regime of the entire river leaving it in a moribund state. Here we briefly summarize the existing 
scenario of the study area with an emphasis on a possible river restoration technique.  Seven well 
distributed sampling stations were selected for the study purpose. Water quality and hydrological 
parameters were determined using standard procedures. Base map, drainage map and land-
use/land-cover map of the study area were prepared (Database: Survey of India Topological 
sheets, LANDSAT satellite imagery and IRS LISS-III satellite imagery) for acquiring a broad 
apparition about the geo-environmental setting of the study area. Results of the present study 
reveal the fact that a restoration paradigm is essential for management of the river’s health and 
ecosystem. A framework of the restoration program is discussed.  
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INTRODUCTION 

Although river infrastructure, such as flood 
control barriers (e.g. levees, dykes, weirs and 
tide gates) dams and road crossings (e.g., 
culverts) supports an array of socioeconomic 
goods and services (e.g. flood control, water 
supply, transportation and renewable hydro-
power) but they are also known for having 
widespread negative impacts on the ecology 
and hydrology of the concerned river.1 As a 
consequence of this, abolition of artificial in-
stream structures is increasingly seen as a 
viable option for sustainable watershed 
management.2-7 The Kolong river of Nagaon 
district in Assam, which once used to be a 
prize possession for the people of the state in 
general and the people of Nagaon in particular, 
is presently gasping on its death-bed because 
of the ruthless and untenable act perpetrated on  

it in the  name  of  engineering  solution to  the 
increasing flood hazard attributed to it in the 
aftermath of the great Assam earthquake of 
1950. During the years preceding 1964, 
primarily as a consequence of the great Assam 
earthquake of 1950, this region experienced 
recurrence of large floods due mainly to raised 
bed level of the Brahmaputra through massive 
sedimentation vis-à-vis the level of Kolong, 
leading thereby to its higher flood levels 
inundating adjoining areas like Nagaon. 
Mainly as a response to the increasing flood 
hazard faced by the district administrative 
headquarter i.e. the Nagaon town, an adhoc 
flood control measure was undertaken by 
constructing an earthen embankment, known 
as Hatimura dyke, across the river’s take-off 
point near Hatimura in the year 1964. This 
drastic human intervention had resulted in 
converting the once free flowing river into a 
string  of alternating dry stretches and stagnant  *Author for correspondence 
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pools during the decades that followed, 
hampering the health of the river and the 
ecosystem it fosters. The Kolong river with a 
total length of about 230 km is a distributaries 
(Suti in local language) of the Brahmaputra 
which branches out from it near Jakhala-
bandha, about 77 Km upstream of Nagaon and 
meets it again at Kajalimukh near Guwahati in 
a joint channel with the Kopili river a major 
South bank tributary of Brahmaputra that 
flows into Kolong near Jagibhakatgaon of  
Morigaon  district.  On the way, several sma-

ller streams viz. Diju, Misa, Haria and Digaru 
meet it. The total basin area of the river is 
about 5300 sq. km and the entire area lies in 
the northern plain region of Nagaon and 
Morigaon districts of Assam.  The river and its 
catchment area starting from Hatimura to 
Kajalimukh are shown in the map given below 
(Fig.1). The geographical coordinates of the 
origin point are 92º 59’ 38” East and 
26º35’21” North, whereas those of the confl-
uence point with Brahmaputra are 91º57’51” 
East and 26º14’41” North. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 : Base map of the Kolong basin 

The objective of this paper is to present a 
general baseline overview about the river and 
its catchment using field survey and geo-
informatics and to emphasize on the need of 
developing a restoration paradigm for the 
river.  An ecologically successful restoration 
creates hydrological, geomorphologic, and 
ecological conditions that allow the targeted 
river to be self-sustainable in its new 
Context.8 River restoration is the act of 
working with a degraded river or stream in 
order to return it to a pre-disturbed condition. 
In this study an attempt has been made to 
study the physico-chemical parameters, 
hydrological parameters, drainage pattern  
and the  land use / land  cover pattern of the 

Kolong basin. A drainage map will reflect the 
hydrological behavior of the catchment while 
the knowledge about land use and land cover 
will  help to overcome the problems of 
deteriorating environmental quality, loss of 
prime agricultural lands, destruction of 
important wetlands and loss of fish and 
wildlife habitat. One of the prime prere-
quisites for better use of land is information 
on existing land use patterns and changes in 
land use through time. Attempt has been 
made in this study to map out the status of 
land use /land cover of Kolong basin with a 
view to detecting changes that has taken place 
in their status particularly in the built-up land 
and agricultural land. 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development                    Vol. 8 No. 04, April-June 2014 

999 
 

AIMS AND OBJECTIVES 

The purpose of this investigation is to 
examine the water-quality parameters, 
hydrological behavior and land-use/land-
cover changes of the Kolong river basin with 
a view to emphasize the need of a feasible 
river restoration paradigm. 

METHODOLOGY 
The present study is based mainly on a 
selected set of primary data collected so far 
and a few secondary databases. The sources 
of primary data and information were 
extensive visual survey, personal interview 
as well as field survey and analytical 
laboratory works. Random sampling is 
conducted for collecting water samples from 
seven sampling stations viz. Jakhalabandha 
(S1), confluence point of Kolong and Misa 
(S2), confluence point of Kolong and Dizu 
(S3), Nagaon town (S4), Hariamukh (S5), 
Jagibhakatgaon (S6) and Kajalimukh (S7) in 
order to determine the physicochemical as 
well as hydrological parameters for pre-
monsoon (March 2013) and monsoon 
(September 2013) season. The sampling site 
S1 is actually on the abandoned channel of 
the river, while all other sampling sites were 
on the present river channel. Sample stations 
were selected in such a way that  they best 
represent the whole river. Physicochemical 
parameters were determined by following the 
methodology of APHA (American Public Health 
Association) and Trivedy and Goel.9,10 
Hydrological parameters were also determined 
using standard techniques. Water quality 
parameters namely pH, EC, Alkalinity, free CO2, 
Total Hardness, Calcium, Magnesium, Chloride, 
Dissolved Oxygen (DO) and Potassium were 
observed. Various maps of the study area were 
developed using the available GIS and Image 
processing software viz. ArcGIS and ERDAS 
res-pectively. Landuse / landcover maps of the 
study area were prepared for two successive   
years i.e. 1967-68 and 2006. For this purpose, 
six broad land use categories were classified  

viz. agricultural land, built-up area, forest, 
wetland, shrubs/grassland and open-space. 
Overlay analysis was performed in order to 
detect the land use changes under each 
category during the study period. The 
secondary database used in the study 
comprises the following:  
SOI Toposheet nos.  
78N/15, 78N/16, 83B/2, 83B/3, 83B/4, 
83B/6, 83B/7, 83B/8,83B/10, 83B/11, 
83B/12, 83B/14, 83B/15, 83B/16, 83C/1, 
83C/9, 83F/2 and B3F/3 
Satellite data 
 LANDSAT-TM (Path-136; Row-42), 
Resolution - 30m, Year of acquisition (2006) 

RESULTS AND DISCUSSION 
The results obtained from field survey and 
using geo-informatics are discussed in two 
different sections given below : 
Geoinformatics 
Drainage basins form the principal 
hydrologic unit considered in fluvial 
geomorphology. A drainage basin is the 
source for water and sediment that moves 
through the river system and reshapes the 
channel. The drainage map of the Kolong 
basin is shown in Fig. 2. The drainage map 
of the Kolong basin illustrates that majority 
of the streams are concentrated towards the 
southern bank. This is supported by the fact 
that the upper portion of the Kolong basin is 
mainly a low-gradient valley while there are 
few uplands and hilly areas towards the 
lower portion of the valley from which the 
streams originated. The drainage pattern of 
the basin is dentritic in nature i.e. the 
channels branch out in different directions 
like a tree.  
Land use/land cover analysis of 1968-69 
versus 2006   
The results are presented in the form of maps 
and statistical tables. The Table 1, Fig. 3 
and Fig. 4 show land use/land cover analysis 
of study area. On account of increasing 
population and eco-hydrological changes the 
area is facing considerable land use changes.  
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Fig. 2 : Drainage map of the Kolong basin 

Table 1 : Land use/ land cover changes (1967-68 to 2006) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3 : Land use/ land cover map, 1967-68 

S/N Land-use category 
Area in sq km Percentage (%) 

1967-68 2006 1967-68 2006 
1 Wetland 284.16 254.076 5.345 4.869 
2 Agricultural land 2216.96 1449.39 41.703 27.773 
3 Built-up area 1069.05 1838.846 20.11 35.235 
4 Forest cover 1407.58 1314.366 26.478 25.185 
5 Shrub/grassland 283.135 347.833 5.326 6.665 
6 Open space 55.23 14.24 1.039 0.273 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development                    Vol. 8 No. 04, April-June 2014 

1001 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 : Land use/ land cover map, 2006 

The analysis of land use/ land cover 
indicates substantial changes. Major portion 
in land use was under agricultural land 
during the study period 1967-68, whereas it 
has changed to built-up land during 2006. 
Based on the Land Use/ Land Cover 
(LU/LC) maps, it is evident that there is a 
positive change i.e. a net gain in case of 
built-up area and shrub/grassland. On the 
other hand, areas under agricultural land, 
wetland, forest cover and open space have 
undergone a net negative change. GIS 
studies have revealed that highest area loss is 
under agricultural land, while highest gain 
occurred in case of built-up area.  
Field-survey 
The results of analysis of both physico-
chemical and hydrological parameters of the 
Kolong river carried out during the present 
study are given below and discussions on 
those parameters are done subsequently.  
Hydrological parameters 
River width, depth and velocity of flow were 
measured, based on which discharge was 
calculated for the seven sampling stations 
during the two sampling seasons. The 
hydrograph showing the pattern of discharge 
clearly indicates that there is almost 

negligible flow up-to sample station S4 
during pre-monsoon season. After that the 
river gained some discharge mainly 
contributed by Haria river and Kopili river. 
However, the flow increases sufficiently 
during the monsoon high flow season. The 
results of discharge measurement are shown 
in the hydrograph in Fig.5.  
Physico-chemical parameters 
The quantitative analysis of various physico-
chemical parameters are presented in    
Table 2. All the parameters are in mg/l, 
except pH in Hydrogen ion concentration, 
electrical conductivity in ms cm-1 and 
turbidity in NTU. The pH distribution of the 
surface waters showed that it was slightly 
alkaline during pre-monsoon and slightly 
acidic during monsoon. High pH values were 
recorded during the dry season while pH 
dropped during the rainy season due to 
heavy rainfall and dilution effect.11,12 Also 
the decrease in pH of the surface waters was 
due to decomposition of the inundated 
terrestrial vegetation of the littoral zone 
following increased water levels. 
Decomposition reduced the amount of 
oxygen. 
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Fig. 5 : Seasonal variation of discharge 

Table 2 : Seasonal physico-chemical parameters (mean (mg/l) ± standard deviation) of 
Kolong river (February 2013 to September 2013) 

        Parameters Pre-monsoon Monsoon 
pH 7.11 (±0.50) 6.65 (±0.6) 
Conductivity 2.02 (±2.08) 0.17 (±0.12) 
Turbidity 20 (±21.9) 516.17 (±318.22) 
Total hardness 90.86 (±41.03) 139.43 (±70.82) 
Calcium 16.26 (±7.26) 23.36 (±5.78) 
Magnesium 12.25 (±5.98) 18.1 (±13.02) 
Free CO2 31.43 (±15.51) 23.88 (±10.12) 
Dissolve Oxygen 8.93 (±2.48) 2.66 (±1.12) 
Alkalinity 210.71 (±70.5) 231.43 (±96.51) 
Chloride 69.40 (±16.15) 55.58 (±8.65) 
Potassium 5.55 (±3.02) 0.66 (±0.44) 

 
This accounted for the positive correlation 
between pH and DO. The high oxygen 
concentration (12.83 mg/l) recorded during the 
dry season was due to an enhanced 
photosynthetic activities and reduced turbidity 
during the dry season. The nephelometer 
reading showed that the water was more turbid 
in monsoon than in pre-monsoon, due to high 
concentration of dissolve salts and suspended 
solids resulting in turbidity. This finding is 
supported by the results obtained by Kedar et. 
al.13 Low level of free carbon-dioxide was 
recorded during monsoon and high in pre-
monsoon because the decompositionof organic 
matter is fast during summer i.e. pre-monsoon, 
whereas it is low during monsoon.14 The 
carbonate alkalinity was absent in most of the  
stations   throughout    the    study.   Hence  the  

 
Total Alkalinity (TA) is mostly due to the 
presence of bicarbonates. Total hardness, an 
important parameter in the detection of water 
pollution, is attributed to dissolved calcium 
and magnesium ions. It showed an increasing 
trend from pre-monsoon to monsoon.15 pH, 
magnesium and chloride were within 
permissible limit during both the seasons. 
Dissolved oxygen values were within 
permissible limit during pre-monsoon, while 
these values were below permissible limit 
during monsoon. Free CO2 values were above 
permissible limit during both sampling seasons 
in all the sampling sites, indicating high level 
of organic pollutants. The trend of the 
discharge hydrograph clearly indicated that 
there was almost negligible flow up to sample 
station S4 during pre-monsoon, whereas
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discharge was negligible up to sample station 
S2 during monsoon, after which the river 
gained some discharge mainly contributed by 
few tributaries and the Kopili river. 

CONCLUSION 
Deteriorated water quality, stumpy discharge 
and net reduction in agricultural land strongly 
emphasize the need for restoration of the 
Kolong river. Furthermore, based on the 
drainage map, it is clear that the prime source 
of portable water, especially for the dwellers of 
the Northern side of the basin is the Kolong 
river, as there is no other major stream in that 
portion. Thus, restoration of the river is a must 
in order to bring the river back into its natural 
being. Worldwide there has been a substantial 
increase in river restoration efforts during the 
past 30 years.16,17 For reviving the Kolong 
river, the core activity that is needed is to 
undertake an exhaustive scientific, technical 
and geo-environmental study leading to a 
regulated river flow regime synchronized with 
a carefully planned control mechanism at the 
take-off point of the river so that a flow 
mimicking the natural flow that existed prior to 
its blocking is attained. Some inventive river 
training practices like river channelization, 
bank stabilization and proper networking of 
various water-bodies like wetlands, ponds and 
channel segments in the watershed need to be 
harmonized so that in situations when there is 
considerably more water in the main river 
channel during monsoon season, the excess 
waters may be allowed to enter the wetlands, 
thereby  restricting them from overtopping the 
river banks, besides nourishing the wetland 
ecology as well as improving their pro-
ductivity.  Application of remote sensing, GIS 
and GPS techniques will serve as a basic set of 
field survey and mapping tools for creation of 
simulation-based alternative scenarios of river 
flow management for the purpose of river eco-
system rehabilitation. Once a sustained river 
flow is revived which is in tune with the 
natural rhythm, other desirable and associated 
aspects can be progressively integrated with 
limited human or external inputs.  
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