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ABSTRACT
Stream-order is a useful resource of every river network, having wide range of applications. A
method for determining stream orders needs to addresses various network topologies and
geographical conditions at quick and easy pace. This paper introduces a general stream-order
framework for vector hydrography and a full Chhattisgarh state analysis. It also presents a
linear stream order procedure for river networks. The river network identifies different situations
of Narwa/streams. There are number of methodologies used for stream order, however, one of
the most popular and acceptable analysis is Strahler Stream Order. In Watershed approach-
based soil and moisture conservation treatment, require a wide use of structure identification
by using this order. It may assume "right structure at right place".
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INTRODUCTION
In this study the Strahler drainage numbers and
length of Chhattisgarh state was analyzed and
detailed drainage orders along with drainage length
of each stream has been calculated. The data set
used in the study was prepared by NRSC Hyderabad,
using Survey of India Topo sheet (1:50,000) manual
digitization process. The error removal process is
relatively tricky and hence because of use of
advance GIS technology was used to remove the
error. Streams with various orders do have their own
hydraulic characteristics (Moges and Bhole 2015).
These characteristics have an impact on the
hydraulics of the channel with different order.
Study Area
The study area includes Chhattisgarh state has the
geographical area is about 135,100 Sq. km
(Anonymous, 2021). There are five major river basins

extant in the state. Mahanadi Basin drains out
75,858.45 Sq. km, Godavari Basin drains out
38,694.02 Sq. km, Ganga Basin drains out 18,406.65
Sq km, Brahmani Basin drains out 1,394.55 Sq. km
and Narmada Basin drains out 743.88 Sq. km of
catchment area in the state.
Objectives of the study:

i. To identify the actual number of stream
order, it will help to guidance planning
proper interventions.

ii. To calculate the accurate drainage/Narwa
length stream order wise.

iii. To prepare Drainage Line Treatment (DLT)
plan

MATERIALS AND METHODS
There are various types of methodology used for
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determination of stream order i.e.,Strahler, Shreve,
Horton, Scheidegger, Woldenberg and Hack
(Doornkamp and King, 1971; Gleyzer et al. 2004)
however, under this study the Strahler Stream Order
method was used. The Strahler's stream order
method (Strahler, 1957) assigns an order of k = 1 to
the streams that have no tributaries. Thereafter,
proceeding downstream, when two (or more)
streams of the same order k meet, they form a
stream with an order of k + 1. However, when a
stream of order k is met by one of a lower order, no
change occurs in the down-stream order. For this
analysis using the NRSC data sets for which was
procure by Rural Development in 2008-2009. The
split selected lines where it intersects using
Planarize Lines on the Advanced Editing toolbar was
used for data correction. When Planarize is used
on a multipart line feature, it is split at the point of
intersection into a new feature.
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Under the Edit tool of ArcGIS 10.3 the line feature
was selected to split at intersections and Planarize
Lines on the Advanced Editing toolbar was selected
to get the results.  The selected lines are split into
new features where they intersect. Planarize also
removes overlapping line segments—such as those
created by constructing lines from polygons that
have shared boundaries.  (Source ArcGIS Desktop)
RESULTS
The result was very important to overcome the
duplicate count errors. Stream Order is shown as
the measure of the relative size of streams. There
are only two 9th order streams naming i.e. Mahanadi
and Indravati. There are 17623 micro watersheds.
Drainage density is the length of all the streams
and rivers in a drainage basin divided by the total
area of the drainage basin. Most of the hilly and
forested area under the districts, Balarampur,
Bastar, Bijapur, Dantewada, Durg, Jashpur, Korba,
Koriya, Narayanpur, Sarguja, Surajpur and Sukma
having high drainage density area. The stream wise
full details and length calculated this information
support further planning process. The District-Block
wise drainage count is given in appendices. Here
in this analysis followed by the Strahler Method.
This analysis support Narwa project for further
detailing of Narwa treatment plan easily. The

drainage count will give the assumptions DLT
structures require every Narwa. Output of final map
will support the field person for planning the
structures at right locations. Over structuring may
be minimize and selection process quite easy. This
analysis broadly supports “Ridge to Valley”
treatment concept.
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No. of Stream Details Analysis, 
Chhattisgarh 

Sl 
no 

Stream 
order No. of streams (Count) 

1 1 375086 
2 2 88229 
3 3 20383 
4 4 4737 
5 5 1065 
6 6 282 
7 7 76 
8 8 25 
9 9 2 

Grand total 489885 
In words Four Lakhs, eighty-nine 

thousand, eight hundred eighty-five only 
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