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Á Net-planning, eyesight based and carried out 

parcel by parcel 

Á No site-specific information on soil-site, run-off 

etc 

Á No data on hydrological balance; rainfall vs AET, 

Groundwater, etc. 

Á Design of drainage line structures is standardised 

and does not consider run-off available at the site. 

Á Mainly based on thumb rules 

Á DPR preparation itself takes 2-3 years 

1. INTRODUCTION  

Rainfed areas in India account for more than half of the net sown area, produce 40% of 

foodgrains and support two-thirds of the livestock population. They are however, very 

susceptible to a) drought, which is worsening because of climate change; and b) soil 

degradation during high intensity rains that cause soil erosion, reduction in soil fertility, 

increases in downstream sedimentation, and higher costs to farmers for organic fertilizers to 

make up for lost nutrients. They are home to 86% of the countryôs poor. Therefore, 

development of Indiaôs rainfed areas is critical for poverty alleviation, food and nutrition 

security of the country. 

Watershed development has received high priority from successive governments and several 

programmes have been implemented in the country. Over the years, watershed development 

has evolved from basic catchment area treatment to an all-encompassing integrated 

development of not only natural resources of soil, water, land use and other endowments but 

also of livelihoods, value chain, marketing support and other interventions needed for holistic 

development and welfare of the people living in the area. The current watershed programme 

anchored in the Department of Land Resources (DoLR), Pradhan Mantri Krishi Sinchayee 

Yojana: Watershed Development Component (PMKSY-WDC 2.0) began in 2021 and is 

continuing. 

1.1 Current  Approach to DPR Preparation 

Watershed treatment plans, also called DPRs (Detailed Project Reports) under PMKSY-WDC 

2.0, are prepared based an approach known as a ñnet planningò that is based on a parcel by 

parcel, farmer by farmer, eyesight- 

based assessment of soil and site 

characteristics and treatment needed. 

It uses generalised or coarse resolution 

maps and datasets and involves a 

Watershed Development Team (WDT) 

traversing from plot to plot in the micro 

watershed (MWS) interacting with the 

farmers and other stakeholders to 

assess the perceived needs and 

requirements of the people. This 

approach is time consuming (takes 

about 2-3 years to prepare the plan), 

not based on site-specific 

data/information and prone to poor 

diagnosis and treatment due to its 

Figure 1: Shortcomings in current approach to DPR 

preparation 

subjective nature. Figure 1 summarizes the shortcomings in the current approach to DPR 

preparation. 

 

Increasingly, policy makers are expecting watershed plans to not only improve soil and water 

resources in the area, but also positively impact productivity, Gross Value Product (GVP) and 

incomes of households in the watershed. To achieve this, a paradigm shift in the way watershed 

plans are prepared for implementation is required. 
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Science based 

Watershed 

Programm 

1.2 REWARD approach to DPR preparation 

 

REWARD Program (Rejuvenating Watersheds for  Agricultur al Resilience through 

Innovative Development) is a new generation watershed program being implemented in 

Odisha and Karnataka with 

World Bank support and 

became effective in March, 

2022. It seeks to help make 

a paradigm shift in how 

watersheds are treated and 

managed by communities 

by providing them with 

science and data-based 

tools. 

In contrast to the current 

approach to DPR preparation, 

REWARD is 

based on site-specific 

cadastral  level database 

 
Figure 2: Community-led Science based Watershed 

 

(soil-site characteristics, land use, hydrology, weather and climate, socio-economic situation) 

generated through Land Resource Inventory (LRI) by using high resolution remote sensing data, 

development of soil and water conservation plan, crop, nutrient management, and other plans 

based on expert or decision support systems and preparation of detailed project report with the 

use of GIS/Portal. This data driven science-based approach facilitates seamlessintegration and 

generation of the DPR in the shortest possible time, open for verification and updating as and 

when needed, help to avoid any bias or pressure from any group or sectionsin DPR preparation, 

facilitates the formation of crop clusters, aggregation of produce, value chain development and 

post project management. 

The project development objective (PDO) is: 

Strengthen capacities of national and state institutions to implement science-based 

watershed development for improving farmersô resilience and soil moisture outcomes 

in selected watersheds of participating states and to support mainstreaming across 

states. 

 

A significant departure from business-as-usual for REWARD is to take a life-cycle approach 

to watershed management and equip communities with data and tools for design of watershed 

treatment and also in its operation and management. 

 

Accordingly, the key tasks of REWARD are: 

¶ Generation of site-specific cadastral level data on soil and site characteristics, surface 

and groundwater, weather and climate, crops and cropping pattern, socio-economic 

situation, livelihood opportunities etc through land resource inventory (LRI) by 

Watershed overlaid 

with value chain 

approach 

Enhance 

productivity and  

income for 

beneficiaries 

Community led 

participatory  

watershed 

program 

Efficient, 

effective 

watershed 

Management 

that sustains 

impacts of 

watersheds 

Community-led 

science-based 

watershed 

Combine both by 
demystifying science to 

community 
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Watershed 

establishing a consortium of scientific partners in the state. 

¶ Establishing digital library at partner institutions to store the data base generated, 

thematic maps, Reports and Atlas and share the same to the Watershed, Agriculture, 

Horticulture, and other line departments through the establishment of LRI Portal. 

¶ Refinement of the DSS developed by the WDD as per the requirement and data 

availability in the state and development of new DSS based on the criteria 

evolved/compiled/modified. 

¶ Preparing of soil and water conservation plan, DLT plan, crop plan, nutrient 

management plan, water balance, water budget and other interventions at the MWS 

level byintegrating the LRI database with the DSS developed. 
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Figure 3: REWARD: A life-cycle approach to watershed management 

 
 

Preparing Draft DPR by linking all the interventions with the farmer details and cost and 

finalisation of the same after community consultation. 

¶ Developing agro-advisories based on weather and climate, crop stage, PoP and 

management needs and delivering the same through various channels to the targeted 

farmers and communities. 

¶ Supporting the whole spectrum of watershed management interventions during and after 

the project period 

¶ Establishing a network of benchmark sites and model watersheds for continuous monitoring 

of soil moisture, runoff, groundwater, nutrient loss, crop yield, etc. 
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In Odisha, REWARD is expected to treat 100,000 ha of watershed area using a community- 

led science-based approach by June, 2026 and establish a network of partner scientific 

institutions that are well trained and equipped to capture all necessary data for nearly 500,000 

ha for taking up watershed treatment and monitoring in the future. In addition, it is expected to 

create a digital portal that will help automate preparation of DPRs, deliver site-specific agro- 

advisories and help other departments in taking up activities that are related to use of soil 

and water resources. 

2 REWARD:  ñSmartò DPR Preparation Process 
Digitized and geo-referenced LRI and hydrology data combined with cadastral data (Survey 

Number), current land use and community data is used to prepare a Smart DPR for an MWS. 

The key steps in DPR preparation and finalization for Daspalla SWS are depicted in the figure 

below and explained in the sections that follow. 

 

 

 

 

 

 

 
 

LRI &  

Hydrology 

Reports 

 
 

Organising data 

 

 

 
 

Digital 

walkthroug 

 

 
 

DSS 

Criteria 

 

Getting started 

 

 

Figure 4: REWARD: Steps in DPR preparation 

2.1 Land Resource Inventory  

Land Resource Inventory (LRI) is an assessment of the status and changing conditions of soil, 

water, land use, land cover and related resources of Daspalla SWS at the cadastral level at 

1:8000 scale. LRI activities start with preparation of base map by overlaying cadastral and 

contour maps on high-resolution imagery (provided by ORSAC) and delineating 

physiographic regions/units, rock types, landforms/units, land use and other features as per the 

guidelines provided in the LRI Field Guide and Handbook on LRI (OUAT, 2022). 

 
The base map is checked in the field for their delineation and description of geology, landforms, 

and their units, correcting wherever necessary and updating the same followed by transecting 

and study of soils by opening profiles and grouping the survey numbers/fields having similar 

soil-site characteristics into soil phases or management units. This unit (soil phase) forms the 

basis for designing and implementation of all interventions like SWC or crop plans at the 

watershed level. 
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Figure 5: Satellite imagery of Daspalla SWS Cluster 
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Soil samples are taken at a grid spacing of 320m x 320m for analyzing parameters such as 

pH, OC, major and micro nutrients, etc. Data on soil phase and nutrients is presented in the 

form of thematic maps covering various soil-site characteristics, their constraints, potentials, 

suitability, fertility status etc. 

2.2 Hydrology 

Historical weather information as well as site-specific data (LRI) is used to understand the 

hydrology of the micro watershed. Tool such as Soil and Water Assessment Tool (SWAT) are 

used to model the hydrological processes and water balance derived at the MWS scale. Streams 

are delineated using the toposheets and rectified by the World View-2 satellite Imagery. 

 

2.3 LRI  &  Hydrology Reports 

Data from LRI and Hydrology is analyzed and organized into atlases/reports to provide a 

detailed description of the soil and water endowments of the SWS/MWS. This forms the 

basis for identifying the problems and prospects of the SWS/MWS/Soil Phase. Cadastral data 

is superimposed on the soil phase-wise information on a GIS platform to prepare survey 

number/plot-wise thematic maps and attribute tables derived from it for preparing DPR. 

 

2.4 Digital  Walkthrough  

Unlike in PMKSY-WDC, draft DPR in REWARD is prepared on a GIS platform/portal using 

LRI and Hydrology data combined with cadastral information. As a first step, the planner walks 

through the MWS digitally on a GIS platform and familiarizes him/herself with the landforms, 

soils, slope, drainage, erosion, surface and groundwater status, land use etc., with the aid of 

cadastral maps, high resolution imagery, and thematic maps. This exercise helps the partners, 

PIA and other stakeholders to understand the constraints, potentials, and management 

requirements of the MWS/SWS before the preparation of the DPR. 

 

2.5 Preparation of Technical DPR 

Once the planner is familiar with the MWS and the LRI and Hydrology reports/atlases, the 

process of preparing a technical DPR begins. It covers: 

¶ Soil & Water Conservation Plan 

¶ Water Storage and Recharge Structures Plan 

¶ Drainage Line Treatment Plan 

¶ Crop Suitability (Potential) plan 

¶ Nutrient Management Plans 

 
Each plan is prepared by matching resources mapped with criteria

1
 developed under the 

respective Decision Support Systems (DSS). Soil & Water Conservation plan and Crop 

Suitability plans are based on Soil Phases while Drainage Line Treatment is based on streams 

in the MWS. All plans are presented at the survey number/plot level for easy identification in 

the field. Each plan provides details of the intervention, its location by survey number and plot 

no., name of farmer, technical details of the work, extent of work to be done and associated 

costs to execute. 
 
 

 
1
 Refer to criteria for Soil & Water Conservation, DLT, Crop Suitability that have been 

developed by REWARDtechnical partner institutions in Odisha 
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2.5.1 Draft  Technical DPR 

Inclusion of all the interventions planned along with the identification of the beneficiaries and 

cost norms to be followed for the 15 MWS occurring in Daspalla cluster is known as the Draft 

Technical Detailed Project Report for the cluster. This is field validated jointly by the PIA and 

the technical partner by checking a sample of the plans by undertaking transects in the MWS. 

Revisions, if  necessary are made and the draft Technical DPR is ready for community 

consultation, consent and validation. 

 

2.5.2 Community consultation, validation and finalization  of the DPR 

As per the procedure laid out in the Community Consultation and Validation Protocol
2
, farmers 

from 50-100 ha of contiguous land in the MWS are grouped into Area Groups. A Watershed 

Development Team visits each Area Group on a priorly intimated day, interacts with the 

farmers, sensitizes them about the process by which interventions have been designed for their 

lands. Structured discussions are held to facilitate them to take informed decisions with respect 

to the proposed interventions on soil and water conservation, crop choices, etc. Based on the 

feedback received, the draft Technical DPR is revised and final DPR is prepared for the 

SWS. The final DPR is submitted to the Watershed Committee and other higher-level 

authorities for their approval before taking up any implementation. 

 
2
 Developed by the ICAR-IIWM,  Bhubaneswar, Odisha under REWARD 
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Table 1: Key Events and Dates in DPR Preparation 

 

 

 

 

 

Sl. 

No. 
Name of Events Partner/Group involved 

1 Selection of SWS Cluster, Identifying Area               ORSAC, DSC & WD 

2 Hydrological Instrumentation Hydrology IIWM  

3 LRI Survey followed by training LRI 

4 LRI Soil Mapping LRI 

5 Hydrology Integration Hydrology IIWM  

6 First Draft Technical DPR Hydrology IIWM  

7 Field Technical Validation LRI, Hydrology & PIA 

8 Revision of Draft Technical DPR LRI, Hydrology IIWM  

9 Community Consultation 
PIA, LRI, Hydrology 

IIWM  

10 Focused Group Discussion (FGD) for Crop Suitability PIA 

11 Revision 
PIA, LRI, Hydrology 

IIWM  

12 Gram Sabha Approval PIA 

13 Approved final DPR with SWCP, DLT/WS, Crop Suitability, and Nutrient Management 
PIA, LRI, Hydrology 

IIWM  
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3 Description of the Daspalla SWS Cluster 

3.1 Location and Extent 

 

Daspalla cluster, Daspalla, Nayagarh district is located at North latitude 20
0
 17ô 52.19'' and 20

0
 

25ô 57.83'' and East longitude 84
0
 28ô 32.93'' and 84

0
 41ô 4.78'' covering an area of 11141.40 ha 

which includes Gunduribadi, Kunjamendhi, Durgaprasad, Pemparada, Padhanpada, Bani, 

Kumbhikela, Sirisira, Kuradhinisa, Kurudangi, Duda, Chadheyapalli, Sundarkumpa, Bhijhari and 

Hanumanta Micro watersheds (Geographical details of micro-watersheds are given below). 
 

Figure 6: Location map of Daspalla SWS Cluster 

 

Agro Ecological Sub Region (AESR) 6.2: The cluster is located in East & south eastern coastal 

plain, hot, humid climate of Eastern Plateau and Hill Region. 

Agro-climatic Zone 4: East & south eastern coastal plain: The Agro Climatic Zone No.4 of 

Odisha (East & south eastern coastal plain) extends over all the seven distrists (Kendrapada, 

Khurda, Jagatsinghpur, Nayagarh, Puri, part of cuttack and part of Ganjam). The total 

geographical area of the zone is about 1891000 ha of which 9,54,487 ha is gross cropped area 

and 8,18,947 ha area is net cropped area with 3,22,589 ha under irrigation. Most of the zone is 

at an elevation of 800-900m MSL in major areas, in remaining areas 450-800m MSL. Average 

annual rainfall of the zone ranges from 670.6 to 888.6 mm. The major soils are Red Sandy loams 

and in remaining areas, pockets of black soils. The main cropping season is Kharif. 
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Table 2: MWS-wise Area in Daspalla SWS 
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Total 

Cluster 

 

1 

Total 

Geographic Area 
961.3 944.39 680.46 973.6 258.13 599.9 708.08 914.21 399.65 687.32 593.66 433.48 1309.2 811.44 866.58 11141.4 

2 Reserved Forest Area 20.93 137.16 199.7 472.75 70.92 347.75 237.11 252.84 237.83 327.6 213.41 10.55 333.26 240.95 117.22 3219.98 

 

3 

Area not available for treatment 40.37 82.33 143.76 148.05 67.81 33.55 15.67 292.47 75.02 103.72 20.25 5.93 17.64 397.79 21.06 1465.42 

a) Quarry 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

b) Water spread area 1.52 1.28 3.59 2.63 0.69 0 6.92 2.8 5.87 0.49 1.89 1.86 3 1.86 4.1 38.5 

c) Settlement 36.7 15.11 23.28 14.3 8.83 3.26 8.05 6.92 5.6 6.5 4.86 2.9 9.23 9.82 8.47 163.83 

d) Rocky- hill  locks which cannot be 

treated 
0 0 0 0 0 0 0 0.33 2.64 0 0 0 3.24 0 0.75 6.96 

e) Others (Dense 

scrub, forest plantation, open scrub, tree 

clad area, road etc.) 

2.15 65.94 116.89 131.12 58.29 30.29 0.7 282.42 60.91 96.73 13.5 1.17 2.17 386.11 7.74 1256.13 

 

4 
Total treatable wasteland area 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

0 

 

5 

Total area proposed for  treatment  

(5= 1-2+3+4) 
900 724.9 337 352.8 119.4 218.6 455.3 368.9 86.8 256 360 417 958.3 172.7 728.3 6456 
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3.2 Geology and Landform  (Physical Features) 

 

Major geologic composition of the Daspalla MWS Cluster is Easternghat granite-

gneissic formation of   type, occupying major part of the watershed (67.79% of TGA) 

intruded with Charnockite (25.26%) and Khondalite (6.95%). This is reflected in the type of 

landforms, drainage, soils, and other terrain features observed in the cluster.  

Hills, uplands, lowlands, and valleys are the dominant landform types of the area. Hills 

encompasses the highest area (65.06%) followed by plains (19.42%), valleys (14.53%), and 

upland (0.99%). Granite gneissic landscape and Charnockite show the development of 

different landforms and landform types in a topographical sequence from the hill-side to the 

plains, whereas Khondalite is dominated mostly by valleys only. Arable lands of the cluster 

were by and large confined under granite-gneissic and khondalite landscape. 

 
 

3.3 Soil Resources Mapped in the Daspalla cluster 
 

The MWS Cluster consist of 11 soil series with 52 phases as soil mapping units based on 

important soil series differentiating criteria viz., geology, landforms, major land use, soil 

depth, horizon sequence, soil texture of the control section, soil matrix colour sequence and 

any other diagnostic properties like presence of redoximorphic features, cutans, cracks, etc., 

observed during the course of conducting the Land resource inventory in the 15 MWS.  

 

It has been found that Daspalla-I series Very deep soil, Sandy loam Texture, derived 

from Eastern Ghat Super Group (Granite), Gently sloping, Slight erosion, slightly gravelly, 

No flooding encompasses highest area occupancy (30.86% of TGA), followed by Daspalla H 

Moderately deep soil, Loamy sand Texture, derived from Eastern Ghat Super Group (Granite) 

Moderately sloping, Severe erosion, Severely gravelly, No flooding (16.77% of TGA). 

 

In Eastern Ghat Super Group (Granite) landscape, Daspalla K series predominates 

covering 16.24% of TGA (Very deep soil, Sandy loam texture, derived from Eastern Ghat 

Super Group (Granite), Gently sloping, Slight erosion, severely gravelly, Occasional 

flooding. 

 

Overall, soils in Daspalla are Very Deep Soil, Sandy loam Texture, derived from Eastern 

Ghat Super Group (Granite), Gently Sloping, Slight Erosion, Slightly Gravelly, No flooding, 

Agricultural Land indicating that crops that prefer moderately acidic soils would do well. 
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Figure 7: Geology map of Daspalla SWS Cluster 
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Figure 8: Landform of Daspalla SWS Cluster 


