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ABSTRACT 

 

In the present study, the potential locations to construct different water harvesting structures in a 

semi-arid watershed located at Goparajpalli, in Southern India was derived using GIS in three 

stages. The locations were first identified based on land use land cover, land slope, rainfall 

characteristics, soil texture and soil depth. Then the number of structures and suitable semi-arid 

rainfed regions have limitations in the runoff potential availability; these locations were further 

optimized based on the runoff available after the in-situ water conservation and storage in the 

existing water harvesting structures. The surplus runoff volume available in a normal year after 

the storage was estimated to be 870,000 m3. Suitable locations for 25 rock fill dams (RFD), 74 

farm ponds and 5 check dams were identified. These derived sites were validated by exporting 

to Google Earth and investigated for its suitability with ground truth information. At present, the 
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number of structures existing are more than the optimum number of structures derived, but are 

with less storage capacity. Hence these structures such as farm ponds located at potential sites 

are recommended for de-siltation and renovation by increasing the size along with lining so that 

they can be utilized for rainwater harvesting and supplemental irrigation. This methodology for 

identification of potential locations for water harvesting structures is less time consuming, more 

precise and can be utilized for the planning of large catchments to improve the water availability 

and productivity. 

 

Keywords: GIS; remote sensing; runoff potential; water harvesting structures. 

 

 

RÉSUMÉ 

 

Dans la présente étude, les emplacements potentiels pour construire des structures de collecte de 

l'eau dans un bassin versant semi-aride située à Goparajpalli, en Inde du Sud ont été déterminés 

en trois étapes en utilisant un SIG. Les lieux ont d'abord été identifiés sur la base de la 

couverture de l'utilisation des terres, de la pente du terrain, des caractéristiques des 

précipitations, de la texture et de la profondeur du sol. Ensuite, le nombre de structures de 

collecte et l’aptitude de la région semi-aride au stockage sont limités par le potentiel de genèse 

du ruissellement. Nous avons optimisé ces deux paramètres en évaluant l'écoulement disponible 

après la conservation et le stockage de l'eau in situ dans les structures de collecte d'eau 

existantes. L’excédent disponible après stockage d’eaux de ruissellement en année normale a été 

estimé à 870 000 m3. Des endroits appropriés pour 25 barrages en enrochement compacté 

(RFD), 74 étangs de ferme et 5 barrages de correction ont été identifiés. Ces sites ont été validés 

par l'exportation vers Google Earth et une enquête de vérité terrain. À l'heure actuelle, les 

structures existantes sont plus nombreuses que le nombre optimal de structures déterminées par 

la présente optimisation, mais sont d'une capacité de stockage moindre. Par conséquent, ces 

structures telles que les étangs de ferme situés sur les sites identifiés sont recommandés pour le 

dévasement et l’augmentation de la superficie étanchéifiée de sorte qu'ils puissent être utilisés 

pour collecter l'eau de pluie et l'irrigation d'appoint. Cette méthodologie pour l'identification des 

sites potentiels pour les structures de collecte de l'eau est rapide et précise, et peut être utilisée 

pour la planification des grands bassins versants pour améliorer la disponibilité de l'eau et de la 
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productivité. 

 

MOTS-CLES : SIG ; télédétection ; potentiel de ruissellement ; structures de collecte d'eau. 

 

 

INTRODUCTION 

 

Soil and water are two important vital resources needed for the survival of plants and animals. 

The optimal management of these two resources are very essential for the sustainability of the 

ecosystems. The annual per capita water availability in India has decreased from 5180 m3 in 

1951 to 1650 m3 in 2007. It is projected to decrease further to 1340 m3 by 2025 and 1140 m3 by 

2050, thereby approaching a water scarce condition of less than 1000 m3 per year (Ministry of 

Water Resources (MOWR), 2008). The growing industries and population coupled with 

climatic variability and irrigation practices caused over-exploitation of groundwater resources 

leading to decline of water table in several parts of India (Kadam et al., 2012; Massuel et al., 

2013). According to the Central Ground Water Board, 15% of the administrative blocks are 

over-exploited and are growing at a rate of 5.5% per year (Rejani et al., 2015a). Many parts of 

the country experiences drinking water crisis during summer season. Changing climate 

scenarios resulting in weather aberrations like delayed/deficit monsoon, high intensity rainfalls 

of short duration leading to more runoff/erosion and prolonged dry spells leading to crop failure 

(Srinivasarao et al., 2014). Even in areas with high rainfall, there is limited availability of water 

during summer season due to low water storage capacity, low infiltration capacity, large 

fluctuations of precipitation and high evaporative demand (Food and Agriculture Organisation 

of the United Nations (FAO), 2016). Drought is a natural calamity caused by the failure of rain 

and it can be minimized by careful planning and operation. In India, around 92 M ha-m of 

surface runoff drains to oceans and sea after storage in the existing structures (Sharma and Paul, 

1998). The water stress prevails in agricultural fields during dry spells can be managed by in-

situ moisture conservation practices and by harvesting the runoff during good rainy days in 

water harvesting structures. This harvested water can be utilized for groundwater recharge or for 

supplemental irrigation during prolonged dry spells and critical crop growth stages. 

The in-situ conservation practices consist of soil management and land management 

practices. The soil management practices are temporary in nature which may last for one crop 
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season and could be taken up by farmers themselves. The land management practices are semi-

permanent in nature and need involvement of external agency for planning and implementation. 

The soil management practices include conservation furrows, mulching, ridging, tillage, broad 

based furrow (BBF), soil amendments like tank silt etc. The land management practices include 

contour bunds, field bunds, graded bunds, small basins, terraces, lock and spill drains, stone 

bunds etc. Wherever, vegetative and other in-situ erosion control measures are insufficient to 

handle huge quantities of surface runoff, water harvesting structures are needed (Rejani et al., 

2015b). The ex-situ interventions are mainly drainage line treatments or water harvesting 

structures like check dams, percolation tanks, rock fill dams (RFD), gabion structures etc. Farm 

ponds could be constructed along the drainage lines or on catchments without drainage lines, 

but have sufficient runoff potential for water harvesting. Farm ponds when constructed in loose 

textured soils requires lining to minimize the seepage whereas in clayey soils having negligible 

seepage may not require lining. However, unlined farm ponds in soil having higher seepage can 

be utilized to recharge the aquifers. The implementation of these soil and water management 

practices has resulted in increasing the water availability, net cultivated area, area under 

supplementary irrigation, productivity of crops and improved the groundwater levels (Prasad et 

al., 2014). 

The selection of proper structures for a specific location and its optimal planning for 

rainwater harvesting are key factors for effective and economic control of runoff and soil loss. 

Since, the construction of water harvesting structures is expensive, its site selection needs 

precision. The under-performance and failure of many structures are mainly due to its improper 

design and construction. In some cases, under treatment of catchment area contributing to runoff 

can also result in the failure of structures. The identification of potential locations for various 

soil and water conservation interventions with the help of traditional survey is a difficult task 

and time consuming work for the planners. Hence, many researchers have used remote sensing 

and geographical information system (GIS) to find the potential sites for different in-situ and ex-

situ rainwater harvesting interventions (Ramakrishnan et al., 2008; Chowdary et al., 2009; 

Srivastava et al. 2010; Shanwad et al., 2011). The GIS helps to handle huge spatial and 

temporal data for the hydrological modeling and the feature of overlaying maps and its analysis 

helped to integrate different hydrologic parameters like soil, land use land cover (LULC) and 

rainfall (Cheng et al., 2006; Ramakrishnan et al., 2009; Nune et al., 2014). Many literatures 

pertaining to site selection procedures for various water harvesting structures considered 
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watershed area, slope, runoff, soil loss, stream orders and various socio-economic aspects 

(Integrated Mission for Sustainable Development (IMSD). 1995; Geetha et al., 2007; Rejani et 

al., 2016). 

Runoff is the main parameter used to derive the potential rainwater harvesting sites and it 

depends on daily rainfall, soil type, slope, land treatments, LULC and antecedent moisture 

condition of the selected region. The data of runoff and soil loss information are scarce in India 

and are available only from few locations where gauging stations are prevailing. Hence, 

estimation of runoff is needed for unguaged areas while planning interventions. Among the 

different runoff estimation methods, Soil Conservation Service Curve Number method is 

usually followed by researchers and it can be easily integrated with advanced tools like GIS and 

remote sensing (Nandgude et al., 2014; Rejani et al., 2015a). Many researchers have directly 

used, modified and evaluated the SCS-CN model (Pandey and Sahu, 2002; Mishra et al., 2008a; 

Mishra et al., 2008b; Amutha and Porchelvan, 2009; Soulis et al., 2009; Malekani et al., 2014) 

and estimated runoff. This approach helps to enhance the accuracy of spatial runoff estimations 

useful for the precise identification of potential sites for the rainwater harvesting structures 

(Kadam et al., 2012). Site suitability map with good accuracy could be derived by an integrated 

approach considering remote sensing, GIS and geology of the area (Kumar et al., 2008; Singh et 

al., 2009; Ramakrishnan et al., 2009; Pandey et al., 2011; Patel et al., 2013; Balakrishna and 

Jayaramu, 2014). The watershed based approach for planning of site specific interventions will 

help to conserve soil and water resources which in turn enhances the land productivity 

(Saptarshi and Raghavendra, 2009). This approach helps to analyze different runoff related 

parameters like topography, LULC, soil properties, rainfall etc. The main objective of this study 

is to standardize the methodology to determine the optimal number and potential locations for 

constructing different water conservation structures for the sustainability of semi-arid 

watersheds of this region.  

 

 

MATERIALS AND METHODS 

 

Study area 

The Goparajpalli watershed covering an area of 1660 ha, lies in Warangal District, a 

semi-arid region of Southern India (Figure 1). It is located between 17°46' to 17°50' N and 79°4' 
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to 79°8' E in Telangana State. The cultivation of crops mainly depends on seasonal rainfall and 

more than 90 percent is under rainfed agriculture. The watershed is characterized by moderate 

to very deep soil with clayey and cracking clayey texture. Almost all the stream networks in this 

region are rainfed and remains dry during summer. The average rainfall of this watershed is 

around 735 mm per annum and 80% of it occurs during June to September months (Rejani et 

al., 2015a). The temperature rises up to 45 0C in summer and drops below 11 0C in winter. This 

region is affected by weather aberrations like delayed/deficient monsoon and drought. Hence, 

ground water is the major water source and is extracted mainly by drilling bore wells for human 

consumption, animal rearing and irrigation purpose. According to Central Ground Water Board, 

the selected watershed in Jangaon Mandal comes under the category of over-exploited 

groundwater status. The over exploitation of groundwater in this region resulted in declining 

groundwater levels of around 28 cm/year during pre-monsoon season (Central Ground Water 

Board (CGWB), 2013). The land use land cover (LULC) consists of 816 ha under kharif crop, 

26 ha under rabi crop, 126 ha under double crop, 320 ha under current fallow, 190 ha under 

other waste land and 175 ha under scrub land (LULC, 2011-12) (Rejani et al., 2015a). The area 

under different land use land cover is very important while estimating the runoff potential and 

for deciding the suitable interventions. The major crops cultivated in this watershed are paddy, 

cotton, maize, pulses and vegetables. Variable climate with weather aberrations affects the 

optimal growth of plants resulting in low crop productivity in this area and rainwater harvesting 

and its utilization is a climate resilient adaptation technique. Hence, the present work was 

undertaken to identify suitable locations for different water harvesting structures for the selected 

watershed.  

 

Spatial database 

In the present study, different thematic layers of LULC, soil map, Digital Elevation 

Model (DEM) derived from contour map, slope map and Aphrodite rainfall data (1951-2007) 

was used. The contour lines, drainage lines, stream orders and surface water bodies were 

digitized from the toposheet prepared by Survey of India (1:25000). Then the stream networks 

and surface water bodies were edited by overlaying Google Earth as base map in GIS. The 

thematic layer of slope was derived from the DEM using ArcGIS (Figure 2). Soil map from 

National Bureau of Soil Survey and Land Use Planning (1:50000) and the LULC map (1:50000) 

from National Remote Sensing Centre was used (Rejani et al., 2015a).  
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GIS model for the planning soil and water conservation interventions 

The potential sites for different soil and water conservation interventions were planned in 

three stages (Figure 3). 

 

Stage I: Site suitability 

Location specific identification of suitable sites with the aid of GIS involves the 

application of a set of primary criteria such as soil, topographic and hydrologic parameters like 

rainfall and runoff. In the present study, a set of soil and water conservation interventions like 

rock fill dams, farm ponds and check dams were suggested for the watershed taking into 

account of the watershed characteristics and aforesaid parameters. The guidelines presented in 

Tables 1 and 2 were followed at Stage I for the planning of suitable sites for water harvesting 

structures and other in-situ interventions.  

 

Stage II: Determination of optimum number of structures 

The precise locations and optimum number of structures were determined at Stage II 

based on the slope, vertical interval, horizontal interval.  

 

Singh et al., 1997 reported Cox's formula for calculation of vertical interval. 

 

3.0*)( YXSVI +=  (1) 

 

where VI = vertical interval; X = rainfall factor; S = slope (%) and Y = infiltration and crop 

cover factor. The rainfall analysis showed that 82.0% of the rainfall in the watershed occurs 

with intensities less than 7.5 mm/day (moderate rainfall). The selected study area has moderate 

rainfall and hence the rainfall factor (X) was selected as 0.6 and infiltration and crop cover 

factor (Y) as 2.0. 

The optimum number of structures (NS) for drainage lines of watershed was determined 

using Eqn. 2. For constructing soil and water conservation structures, at least 20 to 30 m length 

of flat areas are needed depending upon the size of the structures (Rao, 2003). 
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where NS = number of structures; L = length of drainage channel (m); HI = horizontal interval 

(m) 
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S
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Stage III: Estimation of runoff and potential sites for structures  

In semi-arid regions, runoff potential availability and its temporal variability were 

considered as alarming factors. Hence, the final locations and number of structures were 

optimized based on the spatial availability of surplus runoff after in-situ soil moisture 

conservation. The daily rainfall data for a period of 1951-2007 was analyzed. The number of 

rainy days, % rainfall and % rainy days contributed to rainfalls <25 mm/day, 25 to 50 mm/day, 

50 to 75 mm/day, 75 to 100 mm/day and more than 100 mm/day was also estimated. The years 

were classified into above normal, normal and normal years based on the annual rainfall. The 

years with annual rainfall > +19% of mean annual rainfall was classified as above normal year, -

19 to +19% as normal year rainfall and < -19% as drought years.  

 

SCS CN method 

The SCS CN method (SCS, 1972) was used for predicting daily runoff from Aphrodite 

rainfall data for a period of 1951-2007 (57 yrs).The maximum retention storage (S) is related to 

a curve number (CN) and depends on LULC, land treatments, soil and antecedent moisture 

conditions prevailing in the selected watershed (Rejani et al., 2015a). The annual and average 

annual runoff potentials were determined from daily runoff values.  

The spatial distribution of average annual runoff (mm) was converted to runoff volume 

by dissolving it using the catchments derived using the Hydro tool. Then the surplus runoff 

potential was estimated from the total runoff volume by deducting the in-situ soil moisture 

conserved and storage in the existing structures in a normal year. Subsequently, the potential 

sites were determined based on the surplus runoff potential available and the locations for 

various structures identified at Stage II was modified at Stage III.  
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Validation of potential sites 

Soil and water conservation interventions like trench cum bunds, water absorption 

trenches and continuous contour trenches already constructed in the watershed stores around @ 

50 m3 water/ha and 13 percolation tanks, one check dam, 24 RFDs and 123 existing farm ponds 

have the capacity to harvest around 390,000 m3 of water per year. The potential locations 

identified for constructing the water harvesting structures needs to be validated for its 

suitability. The accuracy assessment could be carried out by overlying the locations of existing 

structures identified during ground truth survey on the potential rainwater harvesting map 

(Ramakrishnan, 2009; Kadam et al., 2012). In this study, the suitability map for potential 

locations identified at Stage III was converted to .kml file, exported to Google Earth and 

validated with the locations of existing structures by visual interpretation. The ground truth 

pertaining to location of existing structures (latitudes and longitudes) was collected during the 

survey and was exported to GIS for further validation and planning for additional structures. 

The additional structures needed were planned after deducting the storage of runoff in the 

existing structures. 

 

 

RESULTS AND DISCUSSION 

 

The required thematic layers were integrated in GIS and suitable locations for different 

interventions were derived using the requisite criteria in three stages described below. The 

suitable locations were identified based on soil texture, soil depth, LULC, slope of the land, 

rainfall, runoff availability etc.  

 

Identification of potential locations at Stage I 

The site suitability at Stage I was derived based on slope, soil texture, LULC and rainfall 

characteristics. Out of the total 1660 ha area of the watershed, more than 95% of the area was 

suitable for carrying out different in-situ soil and water conservation interventions and water 

harvesting structures. More than 60% of the watershed area was suitable for water harvesting 

structures like rock fill dams (RFD), farm ponds and check dams (Figure 4).  
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Identification of potential sites and optimum number of structures at Stage II 

Different thematic layers of stream orders, soil characteristics and slope maps were 

integrated in GIS. Then the number of structures was determined based on slope of the land, 

vertical interval and horizontal interval required between structures (Figure 5). Since, 

construction of structures need flat areas to minimize the cost of excavation, the locations in the 

drainage line where slope length more than 20 m was obtained by intercepting the integrated 

drainage line and slope polygons in GIS (Figure 6). These suitable locations and the optimum 

number of structures determined (Figure 6) were applied to derive the map for the potential 

locations of suitable structures in Stage II. These locations can be directly utilized as potential 

sites for high rainfall regions where runoff availability for rainwater harvesting is not limited. 

Out of 57 years, around 75.8% of the rainfall and 92.1% of the rainy days occurred was below 

25 mm/day. Around 19.2% of the daily rainfall and 6.9% of the rainy days occurred ranged 

from 25 to <50 mm/day and 3.5% of the rainfall and 0.8% of the rainy days ranged from 50 to 

<75 mm/day. Extreme rainfall events with more than 75 mm/day has occurred only 7 times in 

the watershed during the 57 year period. Since, the selected semi-arid watershed have 

limitations in the harvestable runoff, the determined locations were further optimized based on 

the surplus runoff available in a normal year after storage by the in-situ conservation practices 

and existing water harvesting structures.  

 

Estimation of surplus runoff potential 

The thematic layers of slope, soil, rainfall, LULC were integrated in GIS and the runoff 

potential estimates corresponding to different hydrologic soil groups, LULC and antecedent 

moisture conditions were derived by applying SCS CN method. The annual and mean annual 

runoff potentials were estimated using this daily runoff values. The average runoff in loamy soil 

varied from 8.7 to 13.1% and clayey soil varied from 14 to 20% of the mean rainfall. Out of 57 

years, the number of drought, normal and above normal years were 21.1, 59.6 and 19.3% 

respectively with a runoff of 7.1, 13.9 and 18.7% of annual rainfall in clayey soil respectively. 

Since 59.6% of the years were normal, spatial runoff during normal year was considered for 

planning interventions in this study and the average annual rainfall varied from 598 to 878 mm. 

The surplus runoff potential available for rainwater harvesting was estimated after deducting the 

storage of approximately @ 50 m3/ha by already existing in-situ water conservation measures 

like trench cum bunds, water absorption trenches, continuous contour trenches etc and the 
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storage of 390,000 m3 by water harvesting structures like check dams, rock fill dams, farm 

ponds, percolation tanks etc. The spatial distribution of the surplus runoff estimated for the 

entire watershed is presented in Figure 7. It varied from runoff volumes < 1500 m3 to > 10,000 

m3. The surplus runoff volume available in a normal year after the water harvesting by the 

existing structures from the entire watershed was estimated to be 870,000 m3. The runoff 

volume was more than 10,000 m3 for four larger catchments covering an area of 174 ha and it 

ranged from 5000 to 10,000 m3 for 24 catchments with an area of 524 ha, and for the remaining 

102 catchments, it was < 5000 m3. Bunds of height 0.3 to 0.5 m constructed along the 

boundaries of crop field act as water harvesting structures and the mean annual runoff from the 

crop field get reduced from 13.9 to 5.2% of mean annual rainfall by absorbing runoff @ < 10 

mm/day in the soil itself. 

 

Identification of suitable sites at Stage III and validation 

Based on the surplus runoff potential availability (Figure 7), the potential locations 

derived in Stage II was further modified in Stage III (Figure 8). The farm ponds and mini-

percolations tanks were planned with a capacity of 1200 m3 and check dams with 4500 m3. The 

surplus runoff volume available in a normal year after the existing storage from the entire 

watershed was considered. Suitable locations for 25 rock fill dams (RFD), 74 farm ponds and 5 

check dams were identified (Figure 8). RFDs are small structures constructed along first order 

drains. The in-situ interventions adopted in the watershed includes water absorption trenches, 

trench cum bunds and continuous contour trenches. There are 13 percolation tanks, one check 

dam, 24 RFDs, 123 existing farm ponds available in the watershed which is harvesting 390,000 

m3 of water. But the farm ponds are smaller in size with a capacity of 300 m3. Hence, these 

structures located at potential locations are recommended for renovation by increasing the size 

from 300 m3 to 1200 m3or by constructing new farm ponds with lining so that they can be 

utilized for rainwater harvesting and supplementary irrigation for kharif crops in addition to the 

existing structures in the watershed. 

The suitability of these sites derived using GIS was evaluated by exporting it to Google 

Earth and further validated using ground truth data collected (Figure 9). The derived sites and 

sites of existing structures were matching in most of the cases and some were lying in the 

vicinity of the potential sites within a short span of less than 50 m. This showed the potential of 

this methodology in planning suitable sites for various soil and water conservation structures. 
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This approach is less time consuming, more precise and can be utilized for identifying the 

potential locations for different interventions for large catchments.  

 

 

CONCLUSIONS 

 

For finding the suitable locations for different soil and water conservation interventions, 

different thematic layers of drainage lines, stream orders, soil characteristics, slope and LULC 

were integrated in GIS and the set of criteria was applied in three stages. The specific locations 

and number of structures was determined based on preliminary criteria, slope of the land, 

vertical interval and horizontal interval required between structures. Since, semi-arid rainfed 

regions have limitations in the runoff potential availability; these locations were further 

optimized based on the runoff available after storage by the existing structures. The runoff 

volume available in a normal year after the existing storage from the entire watershed was 

estimated to be 870,000 m3. Suitable locations for 25 RFDs, 74 farm ponds, and 5 check dams 

were identified. The derived sites were validated using Google Earth and investigated for its 

suitability with ground truth collected. This methodology is less time consuming, more precise 

and can be utilized for the planning of large watersheds.  
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Figure 1. Location map of the watershed 

 

 

Goparajpalli  

This article is protected by copyright. All rights reserved.



18 
 

 
Figure 2. Slope map of Goparajpalli watershed 
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Figure 3. Flow chart for the determination of potential sites for various interventions 
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Figure 4. Suitable locations for different soil and water conservation interventions at Stage I 

 

 
Figure 5. Optimum number of structures (NS) determined at Stage II 
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Figure 6. Potential sites for different water harvesting structures for Goparajpalli at Stage II 

 
 

Figure 7. Surplus runoff potential available after storage by the existing structures in the watershed 
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Figure 8. Potential sites determined with the surplus runoff potential available (Stage III) 

 

 

 
Figure 9. Validation of potential sites for water harvesting structures identified at Goparajpalli watershed 
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Table 1. Preliminary site selection criteria for the planning of different water harvesting structures 

Structure Slope (%) Permeability Runoff coefficient Stream order Watershed 

area (ha) 

Soil type Rainfall (mm) 

Farm ponds  0-5 (a & b) Low (a & b) Medium/high (a & b) 1-2 (a & b) or without 

drains 

>1-2(a & b) Clay, sandy clay 

loam (b) 

>500 

Check dams (scrubs/ 

trees/ river bed) 

<15 (a & b)  Low (a & b)  Medium/high (a & b)  3-4 (a & b)  25 (a & b)  Clay, sandy clay 

loam (b)  

>700 

Check dams (crop land) <=3 (c)  Low (a & b)  Medium/high (a & b)  3 (c)  25 (c)  Clay, sandy clay 

loam (b)  

>700 

Percolation tanks 

(scrub land) 

<10 (a & b)  High (a & b)  Low (a & b)  1-4 (a & b)  25-40 (a & b)  Light sandy soil  >700 

Percolation tanks (crop 

land) 

<=3 (c)  High (c)  Low (a & b)  1-4 (a & b)  25-40 (a & b)   Light sandy soil  >700 

(Source : a Ramakrishnan et al., 2008 & 2009; bKadam et al., 2012; c Shanwad et al., 2011) 
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Table 2. Preliminary site selection criteria for planning of different in-situ soil and water conservation interventions 

Structure Slope(%) Permeability Runoff 

coefficient 

Soil type Rainfall (mm) Soil depth (cm) 

Contour ridges/furrows (field 

lands) 

5-15(b)  

0.5 to 3(e)  

Low (c)  Medium/high (c)  Silty loam to clay loam (c) ;if 

Slopes>20%, exclude sandy soil 
(b) 

>350 (c) >50(b) 

Contour ridges /furrows (tree 

crops) 

2-15 (b) Low (a & b)  Medium/high (a & 

b)  

Slopes>20% , exclude sandy 

soil (b) 

>350 (c) 100-150 (b)  

Semi-circular bunds (field 

crops and shrubs) 

<10 (b) 

 

Low  Medium/high  exclude sandy soil (b) >200 (b) >50 (b) 

Semi-circular bunds (tree 

crops) 

5-15 (b) Low  Medium/high  exclude sandy soil (b) >200 (b) 100-150(b) 

Small pits (shrubs and tree 

crops) 

2-10 (b) Low  Medium/high  exclude sandy soil (b) >350  >50(b) (shrubs)  

>100(b) (tree crops) 

Small runoff basins (shrubs 

and tree crops) 

2-5 (b) Low  Medium/high  exclude sandy soil (b) >350  >50 (b) (shrubs)  

100-150(b) (tree crops) 

Runoff strips (shrubs and field 

crops) 

2-10 (b) Low  Medium/high  exclude sandy soil (b) >350  >50(b) (shrubs)  

>100(b) (field crops) 

Contour bench terraces (tree 

or field crops) 

20-50 (b) Low  Medium/high  exclude sandy soil (b) >350  30-50 (b) 
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Stone bunds (tree or field 

crops) 

0.5 to 3 (c) Low  Medium/high  Clayey soil (c) >200 (c) >150(c) 

Contour bunds (field crops) 1-6 (a) Medium to 

high  

Medium/low  exclude deep clayey soil (a) >200 (c)  <100(c) 

Contour bunds (tree crops) <=5 (c) Low  Medium/high  exclude sandy soil (b) >200 (c) >150(c) 

Contour cultivation and 

mulching  

<=5 (d) Low Medium/high exclude sandy soil >350 >100(d) 

(Source : Rejani et al., 2015b; aShanwad et al., 2011; b Pauw et al., 2008;cJustine et al., 1997; dKalgapurkar et al., 2012) 
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Abbreviations 

 

CGWB - Central Ground Water Board 

DEM - Digital Elevation Model 

FAO  - Food and Agricultural Organization 

GIS - Geographical Information System 

IMSD - Integrated Mission for Sustainable Development 

LULC - Land Use Land Cover 

MOWR - Ministry of Water Resources 

RFDs  - Rock Fill Dams 

SCS-CN - Soil Conservation Service Curve Number 
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