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ABSTRACT 
The river Yerrakalava, one of the major hydrological systems experiences perennial flooding in the lower part of Lower 
Yerrakalava watershed, damaging vast extents of Kharif crop and submerging several villages in the upland area of West 
Godavari district, Andhra Pradesh during monsoon season. The flooding menace has continued despite the regulation of heavy 
flows in the river and its tributary systems by construction of medium irrigation projects such as Jalleru and Yerrakalava in the 
Upper Yerrakalava watershed.  Moreover, man-made interventions to the flow patterns, the flooding is mainly attributed to the 
physiographical set-up, geological and geomorphological processes and various other terrain elements that have direct bearing 
on the geometry of the watershed particularly in the lower part. A geo-scientific attempt which includes geo-spatial 
technologies has been made in the present study to evaluate various natural resource parameters in the Lower Yerrakalava 
watershed and ascertain the scientific reasoning of flooding. The study also provided suitable and lasting solutions to avert the 
perennial flooding in this area. 
Keywords: Watershed, Geomorphology, Structure, Flood menace, water resources 

1. INTRODUCTION 
Errakalava is one of the major drainage systems of Kolleru-Upputeru catchment in West Godavari District, Andhra 
Pradesh. Earlier the river Errakalava was debouching water into Kolleru Lake through Vyeru in the deltaic portion 
prior to the construction of Godavari Western Delta irrigation network. To avert floods in Kolleru, this flow have been 
diverted by constructing a straight cut named Enamadurru and directly to join Upputeru near its mouth. Likewise, an 
aqueduct has been constructed for Eluru canal across Yerrakalava near Nandamuru. There is an apprehension among 
the people of Lower Yerrakalava that enough cross drainage vents were not provided to accommodate flood discharges 
at Nandamuru aqueduct, thus resulting in flooding. The problem is still persisting even after the construction of 
medium irrigation projects on Yerrakalava at Kongavarigudem and on its tributary Jalleru at Aliveru in the Upper 
Yerrakalava watershed.  So, an integrated geo-spatial study, which aptly suits to the problem analysis, has been 
planned and suggested appropriate land and water treatment / management measures (Dhruva Narayana et. al.1990) to 
mitigate this perennial flood problem.   

 
The average annual rainfall in the watershed is about 1036.18 mm with increasing trends ahead of 1100 mm towards 
northern side. Further, an isolated low of below 920 mm is noticed in the eastern central part of Paletivagu watershed. 
Mandal / Station wise average rainfall of the watershed area for 20 years from 1993 – 2012 is presented in the table 1. 
The graphical representation of the distributed rainfall is shown in the graph 1. 
 
Particularly in the rainfall pattern, the district west Godavari facing an increasing trend towards deficit and scanty 
rainfall (Manickam Valli et al., 2013). Even in those drastic situations, the study area is having stable rainfall statistics. 
The highest average rainfall obtained at Koyyalagudem (1153.60 mm) mandal while the lowest average recorded in the 
same watershed is Devarapalli (917.70 mm).  
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Table 1. Average Annual Rainfall Data (1993-2012) 
S.No Mandal / Station Rainfall in mm. 

1 Buttayagudem 1129.90 

2 Chagallu 1017.90 

3 Devarapalle 917.70 

4 Dwaraka Tirumala 1019.00 

5 Gopalapuram 992.50 

6 Jangareddigudem 1112.90 

7 Kamavarapu Kota 1046.10 

8 Koyyalagudem 1153.60 

9 Nallajerla 985.30 

10 Nidadavole 985.30 

11 Tadepalligudem 1066.40 

12 Unguturu 985.50 

13 Velerupadu 1058.30 
 

 

 

 

 

 

 

 

 

Graph 1. Graphifical representation of Rainfall Distribution of the Study area 
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2. OBJECTIVE OF THE STUDY 
The prime objective of this research paper involves generation of updated information on various parameters which 
include Settlements and Transport network, Drainage and Surface water resources, Land use/ land cover, Lithology and 
Structure, Geomorphology, Ground water resources for the entire study area. The integrated analysis of all the above 
parameters provided information for optimal utilization of land and water resources.  
 

3. STUDY AREA DESCRIPTION 
The Lower Errakalava watershed is located in the central part and stretches from northern boundary to southern margin 
of West Godavari district lies between north latitudes 16º48'19" and 17º24'25"and east longitudes 81º10'10"and 
81º40'48". The eastern boundary of the watershed coincides with the Godavari basin divide. The Upper Errakalava and 
Gunderu watersheds form the western boundary. The Eluru right bank canal of Sir Arthur Cotton Barrage on Godavari 
forms the southern boundary of this watershed. This watershed covers Unguturu, Tadepalligudem, Koyyalagudem, 
Gopalapuram, Chagallu, Nallajerla, Devarapalli, Nidadavolu, Jangareddygudem, Kamavarapukota, Dwaraka Tirumala, 
Buttayagudem and Velerupadu mandals in West Godavari district. The location map of the area is shown in fig.1. The 
total extent of the watershed is 1426.96 sq.km. Agriculture being a supreme occupation of the people, a variety of 
vegetation is found in this area. The crops in the area are grown under rain-fed and by utilizing the both surface and 
ground water.  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.1 Location Map 
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4. METHODOLOGY 
Geospatial technologies have been employed for creating database on various natural / terrain parameters (NRSA 
Guidelines 1995 & 1999), which have bearing on flood characteristics in the area. Remote sensing and conventional 
data sets coupled with field information have been used to derive information on settlements and transport network, 
slope, drainage and surface and ground water resources, rainfall, lithology, structure, geomorphology and Land use / 
land cover (Rao,1995). The schematic diagram of the proposed study is shown in the figure 2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. RESULTS AND DISCUSSIONS 
5.1 TOPOGRAPHY AND DRAINAGE 

The Lower Yerrakalava hydrological system stretches from northern Papikondalu hill range of Eastern Ghats to the 
southern deltaic plain with elevation largely varying from 707m to 10.3 m. above m.s.l. It is drained mainly by its 
tributary systems Baineru, Padamatikalava, Thurpukalava and Paletivagu with its outlet at Nandamuru in the southern 
side. This geohydrological system has been divided into four sub-watersheds namely Errakalava (E), Baineru, 
Thurpukalava and Paletivagu. The Eluru canal of Sir Arthur Cotton Barrage on Godavari forms the southern boundary 
of this watershed. The sub-watershed, drainage and isohyets map is shown in fig.3.  

Fig.2 Schematic Diagram 
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Fig.3 Sub-Watershed, Drainage & Isohyet Map 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
The northern parts of Baineru and Thurpukalava sub-watersheds are covered by Eastern Ghats and the remaining part 
of the watershed represents a nearly level to very gently undulating terrain with an isolated hill in Errakalava (E) sub-
watershed. The Errakalava (E) and southern part of the Paletivagu sub-watersheds form the lower part of this 
watershed, which experience flooding. The drainage is very dense in the northern hilly terrain of crystalline rocks 
covered by northern parts of Baineru and Thurpukalava sub-watersheds. Moderate to high density is noticed in the 
central part covered by southern parts of Baineru and Thurpukalava sub-watersheds and northern part of Paletivagu. In 
general, the drainage represents dendritic to sub-dendritic pattern in the watershed. However, Yerrakalava in its lower 
reaches after Ananthapalli exhibit braided nature of drainage and it is shown in the fig. 4. In this zone, the Yerrakalava 
branches out with dispersed drainage pattern as narrow and shallow streams from 5 km. east of Ananthapalli to 4 km. 
NW of Nandamuru aqueduct. The Errakalava and its tributaries flow with high velocity and discharges along with huge 
sediment load and makes river braided once it reaches the flat terrain. This has resulted in the formation of flood plain 
and flooding 27048 acres in 21 villages in the lower reaches every year.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 4 Braided nature of Errakalava drainage at lower reach 
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Fig.5 Lithology & Structure Map 
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5.2 LITHOLOGY & STRUCTURE 

Geologically, the watershed is highly complex with the occurrence of as many as twelve litho-units, which widely range 
from recent alluvium to oldest Archaeans. An N-S sectional profile in the watershed covers almost all the rock types 
with crystallines in the north, Gondwanas in the upper middle part, East-coast Gondwanas in the lower middle part and 
Rajahmundry sandstones and alluvium in the southern portions as shown in fig.5. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The geometry and drainage system is mainly controlled by tectonic set-up in the watershed. The Regional longitudinal 
fault L1-L1 following the NW-SE Dharwarian trend represents the NE boundary fault of Pranahita-Godavari graben 
(Datta etal. 1983 and Ramamohan Rao etal. 1994) and L2-L2 follows the Yerrakalava. The Regional transverse faults 
T1-T1, T2-T2 and T3-T3 align in accordance with NE-SW Eastern Ghats trend exhibit step-faulting with increasing 
sediment thickness towards SE direction. The fault T2-T2 forms the NW boundary fault of Krishna –Godavari basin. 
The step fault T3-T3 which separates East coast Gondwanas and Rajahmundry sandstones / Basalts plays a vital role in 
the formation a relatively flat terrain / flood plain in the downstream of Yerrakalava. In general, the drainage in the 
watershed is mostly controlled by the geological structures. 
 
Due to the availability of productive rainfall in the study area, in addition to the geological structures, soil serves a vital 
function in nature hold water and diminishes destructive storm runoff. Soil regulates and partitions water flow, 
naturally maintaining the water cycle by slowly recharging aquifers (Soil &Water, 1999). The lower Errakalava 
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Fig.6 Geomorphological Map 
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watershed having variety of soils includes red clayey soils in major proportion, patches of deep black soils, and speckled 
patches of alluvial and red loamy soils. 
 
5.3 GEOMORPHOLOGY 

The complex lithological, structural and the other terrain elements have direct influence in the formation a typical 
geomorphological system in the watershed. It typifies almost all the landforms / geomorphic units from hill to plain. 
Based on lithology, a total of 44 geomorphic units / landforms, which include hills, valleys, pediplains, dissected 
plateaus and plains have been identified in the area. The geomorphological map of the area is shown in fig 6. In 
general, the positive land forms are confined mostly to the northern part, which experience   high surface run-off. The 
central and lower parts are occupied by pediplain with different depths of weathering.  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The flood plain identified along Yerrakalava in the lower part signifies that flooding is a natural phenomenon in this 
part of the area. It is a conspicuous phenomenon that the settlements and road network are very sparse in this area.  
 
5.4 WATER RESOURCES 

The study area is almost having more than five hundred surface water bodies / tanks with varying capacities. The 
surface water resource map of the lower Errakalava watershed is shown in the fig.7. This surface water resources 
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development is confined only to minor irrigation tanks. There is no surface water development in the northern part of 
watershed covering hilly terrain and forest. Whereas large number of tanks of varying sizes were constructed in the 
area covered by Chintalapudi sandstones and southern most part of the watershed covered by Rajahmundry sandstones 
and alluvium in the lower parts of Errakalava (E) and Paletivagu sub-watersheds. The surface water development is 
sparse to nil in the central part covered mostly by Tirupathi sandstones. Moderate to strong water erosion is reported in 
Baineru, Thurpukalava and northern part of Paletivagu sub-watersheds. This results in siltation and reduction of water 
holding capacity of tanks in these sub-watersheds and hence causing breaching of tanks and aggravating floods in the 
lower part. In addition, excess flood flows from Errakalava reservoir are being released in to the lower Errakalava 
watershed and further compounding the flood menace. Besides, the right bank canal of major multi-purpose project on 
river Godavari at Polavaram and Tadipudi canal, which are under construction passes through the Errakalava (E) and 
Paletivagu sub-watersheds. The Tadipudi lift irrigation scheme provides irrigation facility for Kharif crop in the lower 
parts of Errakalava (E) and Paletivagu sub-watersheds.   

 
Rainfall is the principal source of input for groundwater recharge. The behavior of groundwater table is essentially 
governed by rainfall, its quantity, intensity and frequency (State Ground Water Report, 2016), lithology and 
morphological conditions of any region (Rambabu et al, 2015). The ground water in the area is developed by 
constructing bore wells and tube wells in the pediplain with deep and moderately weathered sandstones of different 
formations and Pediplain with moderately weathered crystalline rocks. Filter points are executed in the alluvial 
formations for ground water extraction. The ground water is extracted from deeper and multi-aquifer sandstone 
formations. The ground water development has reached stage of semi-critical to over-exploit in this watershed.  The 
ground water draft has reached the stage of over-exploitation in both Errakalava (E) and Paletivagu sub-watersheds 
ironically where flooding is experienced. It has reached critical stage in mandals of Jangareddygudem, Koyyalagudem 
and Buttayagudem of Thurupukalava sub-watershed with 90-100% exploitation. In Baineru sub-watershed covering 
Jangareddygudem, Koyyalagudem and Buttayagudem, the stage of ground water development is semi-critical with 70% 
-90%.  
 
5.5 LAND USE / LAND COVER  

The Landuse / land cover in the watershed include Kharif cropland, double crop, cropland mixed with plantations, 
plantations, closed and open forest, forest plantations, land with scrub, gullied and ravenous land etc. The Kharif 
cropland, cropland mixed with plantations and double crop are the most predominant land use classes in the watershed. 
The crops and plantations are grown mostly under irrigated conditions by tapping ground water by sinking bore wells, 
tube wells and Filter points. The double crop in the command area of Errakalava reservoir is irrigated by conjunctive 
use surface and ground water. Intensive irrigation of sugarcane and some water intensive crops and plantations caused 
depletion of ground water resources in Paletivagu and Errakalava (E) sub-watersheds. Some of the tanks in the 
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Fig.8 Flood & Location of Suggested Medium Irrigation Projects Map 
 

Polavaram C. 

watershed are encroached with agricultural activities resulting in lowering of water holding capacity. Nevertheless, the 
enhanced human provoked activities for the past decades led to significant changes in the study area.  
 
6. CONCLUSIONS 

The scenario on land and water resources demands a comprehensive watershed approach on priority basis for further 
development, conservation and management of these resources (PARK Raju et al., 2012). The spatial information 
generated on various natural resource parameters in this study has yielded ample scope in explicitly defining and 
analyzing the flood hazard in the lower reaches of Yerrakalava. The present geo-scientific study clearly states that the 
flooding is a natural phenomenon and was occurring right from the evolution of this geomorphic unit i.e. floods plain 
in the area. However, the mismanagement of land and water resources has aggravated this problem. To mitigate this 
flood menace, integrated land and water resource development, conservation and management measures have to be 
adopted in the watershed.  
 
These treatment works also help in the overall development of the entire watershed (Muralidhar etal. 2000). The water 
resources can be improved by 1. Desilting of existing tanks on priority basis, 2. Clearing agricultural encroachments 
into the tanks, 3. Interconnection of major tanks wherever possible for efficiently harvesting run-off. These measures 
can be taken up only after soil erosion is arrested particularly in the Baineru and Thurpukalava sub-watersheds, where 
intensive water erosion is experienced. These measures will also contribute to the ground water improvement in the 
watershed. Besides, three medium irrigation projects can be planned in Baineru, Padamatikalava and Thurpukalava 
sub-watersheds, which provide irrigation to the tune of about 25,000 acres during Kharif crop season. The approximate 
locations of these schemes are Ramannagudem on Baineru, Mahadevapuram on Padamatikalava and Thurpukalava 
rivers. These locations are marked in fig. 8. These measures not only provide recharge to the ground water, but also 
help in averting flooding in lower parts of Errakalava (E) and Paletivagu sub-watersheds. Also, the flooding can be 
mitigated by widening and raising the flood banks in the braided portion of the river.  
 
 
 
 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 6, Issue 4, April 2017              ISSN 2319 - 4847 
 

Volume 6, Issue 4, April 2017                                                                                               Page 34 

REFERENCES: 
[1] Datta, N.R., Mitra, N.D. and Bandyopadhyay, S.K.,.Recent trends in the study of Gondwana basins of Peninsula 

and Extra-Peninsular India, Petroleum Asia journal pp.159-169, Nov 1983. 
[2] Dhruva Narayana, V.V., Sastry, G., Patnaik, U.S. Text book of watershed management, (1990). 
[3] Groundwater Level Scenario in Andhra Pradesh (Based On Piezometers /AWLRS Data), Ground Water 

Department, pp. 02, January-2016,  
[4] Manickam Valli, Kotapati Shanti Sree and Iyyanki V Murali Krishna, Analysis of Precipitation Concentration 

Index and Rainfall Prediction in various Agro-Climatic Zones of Andhra Pradesh, India, International Research 
Journal of Environment Sciences (IRJES), pp. 53-61, Vol. 2(5), 2013.  

[5] Muralidhar, M. Raju K R K, Prasada Raju K S V and Rajendraprasad J. Remote sensing applications for the 
evaluation of water resources in a rain fed area, Warangal district, AP., the Indian mineralogist, pp 33-40, 
Vol.34, No. 2, 2000. 

[6] NRSA. Integrated Mission for Sustainable Development, Technical guidelines, 1995. 
[7] NRSA, National Rural Drinking Water Mission-Methodology Manual for preparation of Groundwater prospects 

maps, (1999). 
[8] P.A.R.K. Raju, Dr. K.R.K. Raju S. Sridhara Naidu and P. Raghuram, Integrated Geo-Environmental Evaluation 

for Sustainable Development on Watershed Basis Using Remote Sensing, GIS and Conventional Data Sets of 
Catchment Area of Kolleru Lake, W.G. Dt, A.P., India, International Journal of Applied Environmental 
Sciences (IJAES), pp. 273-279, Volume 7, Number 3, 2012. 

[9] Ramamohana Rao.T, Y.Venkateswara Rao, G.J.S.Prasad and T.Turamala Rao. Tectonics of Chintalapudi and 
the adjoining subbasins of Gondwanas of Godavari Valley and the East Coast of India. GSI, GONDWANA 
NINE, Ninth International Gondwana Symposium.  Vol.2, 1994. 

[10] Rambabu T., Raghuram P., Sankara Pitchaiah P. and Raju P.A.R.K. Geoenvironmental Evaluation Of 
Amaravathi, New Capital City Of Andhra Pradesh, India, International Journal of Geology, Earth & 
Environmental Sciences, pp. 11-18, Vol. 5 (3), 2015. 

[11] Rao D.P. Remote sensing for earth resources. Association of Exploration Geophysicists, Osmania University, 
Hyderabad, 1995.   

[12] The Relationship between Soil and Water How Soil Amendments and Compost Can Aid in Salmon Recovery 
(Fall 1999), King County Department of Natural Resources, pp.07. 
http://www.soilsforsalmon.org/pdf/RelationshipBetweenSoilandWater10-14-99.pdf.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


