Application of Geospatial Technologies for
Identification of Suitable Rivers/Streams and
Planning of River Rejuvenation Activities

National Workshop on Rejuvenation of Rivers/Streams
e through Watershed Development Approach
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Why a Watershed Approach to River Rejuvenation?

A river is the receiving system; the watershed is the intervention domain

Rainfall Catchment Runoff / Drainage Stream / River Downstream
, Infiltration Network System
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[ Geospatial technologies connect these layers spatially and temporally ]




Geospatial Framework for River/Stream Rejuvenation
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[ EO + GIS + DEM + Hydrological Modelling + Field Data ]




Identifying Rivers / Streams and Their Watersheds

From a mapped channel to a stream linked with its contributing watershed

Flow direction / Drainage / Catchment / Satellite validation
accumulation stream order watershed

Z=  Seasonal / perennial behaviour _ _
Bhuvan provides national

J~ Stream ordering and connectivity hydrologic base layers -
- basin, sub-basin and
A8 Upstream contributing area watershed, along with

satellite and terrain
visualisation and catchment
delineation tool

1] Terrain and slope context

ﬁ¢ Existing structures and land use

Outcome: a spatially consistent River / Stream + Watershed inventory ]




Understanding the Watershed - HUMID

Hydrological modelling and scenario analysis within a web-enabled SWAT framework

HUMID

Hydrologic Unit Model for InDia SWAT
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https://bhuvan.nrsc.gov.in/humid/
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Watershed impact studies » watershed-management decision making ¢ water-harvesting planning

[ Use HUMID to understand and simulate the watershed response - not as a substitute for field validation




Diagnosing Watershed Degradation using RUSLE

Spatial erosion assessment to identify areas requiring watershed treatment

RUSLE Inputs Key Results
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RUSLE supports basin-scale diagnosis and watershed prioritisation ]




From Diagnosis to Intervention

Match the intervention to the spatial and hydrological condition

-»  High soil erosion Concentrated Gully erosion
e runoff
»’f W. Soil & moisture Check dams / Gully plugs /
A conservation water harvesting gabions
’ Riparian
& High slope Poor recharge degradation

Percolation /

Riparian restoration
r echarge measures
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[ Principle: intervention should be location-specific and watershed-context dependent




Impact of Soil & Water Conservation Structures on Soil Erosion

Pre- and post-treatment geospatial assessment of erosion
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[ Spatial evidence of change due to impact of watershed treatment ]




Integrating HUMID + RUSLE + EO + Field Data
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Integrated Analysis

Combine hydrological response, erosion status, spatial changes and field evidence for prioritisation and planning.

¥
Prioritised Reaches and Suitable Interventions b

Evidence-based planning for river / stream rejuvenation and monitoring.

Priority Conservation Management Monitoring
reaches measures recommendations and evaluation
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Towards a National Geospatial Decision-Support Framework

National
Data Layers

Geospatial
Analytics

watershed delineation
erosion / degradation
mapping ¢ change
detection « hydrological
assessment

DEM e« drainage ¢ LULC «
soils « rainfall  satellite EO «
field data
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Prlorltl:c.atlon Decision-Support Outcomes
Engine Platform
identify priority rivers / maps ¢ dashboards « evidence-based planning ¢

streams / reaches e
rank interventions

convergence of schemes
monitoring & adaptive
management

scenario evaluation e
geo-tagged monitoring

National Application
\

replicable workflow « basin to reach scale « supports rejuvenation planning across states
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