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Integrated Aerial (Drone/Aircraft) & GIS Solutions for Water
Resource Management



Aerial-based Surveys for Water Resources 7 o

e High-resolution photogrammetry * Crop and soil analysis e Hydrography and flood mapping
e Aerial platforms capture detailed e Multispectral sensors and NDVI on aerial e Aerial surveys can include echo-sounding
orthomosaics and DEMs of reservoirs, platforms map crop types, health, and soil or LIiDAR to profile riverbeds and canal
catchments, and irrigation command moisture in command areas. networks.
areas. e Enables precise irrigation planning by e These surveys capture flood extents.
¢ We conduct topographic surveys for quantifying cropped areas.

e Supports flood-inundation modeling and

irrigation command areas, reservoir e Example: An aerial survey of 500,000 ha watershed delineation.

bathymetry, and canal alignments. in Pune identified crop-wise irrigated
e This data is used to analyze water spread areas, leading to accurate water-charge

and reservoir volume. assessment and time savings.

Benefits of Aerial Surveys for Water Resource Management

e Aerial platforms (Drones/Aircraft) revolutionized surveying by acquiring centimeter-scale imagery safely and efficiently.
e Aerial mapping can rapidly survey thousands of hectares (e.g., 500,000 ha in Maharashtra), a task that would take months manually.
¢ Photogrammetric DEMs from these flights allow calculation of reservoir volumes and catchment slopes.
e Forirrigation, services include detailed command area surveys:
o Collecting topographic maps.
o Modeling canal-water spread.
o Planning drainage.
e High-resolution RGB and multispectral data from aerial platforms enable analysts to classify land use and crop types across command areas.
e This improves water-use estimates.
e Example: Preserved orthomosaic images help verify irrigated acreage.
e Aerial platforms can detect canal breaches or pond overflow, feeding into flood models.
o Key benefit: Aerial technology makes previously "invisible" water losses or potential flood zones visible.

e This provides engineers and planners with fresh, actionable data.
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GIS Analytics & Hydrological Modelling

DEM-driven hydrological models

High-res DEMs greatly improve flood and flow simulations. For instance, a study
using a 1 m aerial-derived DEM in HEC-RAS 2D flood models achieved ~92%

accuracy in inundation extent, far better than coarser global DEMs.

Watershed and runoff analysis

GIS tools use maps to delineate subcatchments, compute flow paths, and
simulate reservoir inflows. Geospatial analysis identifies runoff generation zones

and groundwater recharge areas based on terrain and land cover.

Asset and infrastructure modeling

GIS-based hydraulic modeling of distribution networks and canals (e.g. EPANET,
InfoWorks) can integrate aerial-surveyed pipe locations and elevations. In the
Thrissur (Kerala) "Water-Efficient Thrissur" project, a geo-enabled platform used
GIS-integrated hydraulic simulation to predict demand and model supply, helping

reduce losses

Once aerial data is acquired, it is processed and fed into GIS analytics and hydrological models. For example, generating a sub-meter DEM of a reservoir

catchment lets engineers run 2D flood simulations with high confidence. In practical terms, a high-res DEM from an aerial flight captured local

microtopography (e.g. embankments, channels) that coarser data missed, leading to more accurate floodplain mapping. GIS platforms also combine

aerial land-use layers with rainfall to model watershed runoff and identify recharge zones. For urban water networks, geo-enabled models overlay

water mains on these maps: e.g. ArcGIS-fed hydraulic models simulate pipe flow for predictive demand studies. Overall, aerial inputs enrich GIS layers

(landcover, elevation, moisture) so hydrologists can calibrate and validate their models against real-world geometry.

[J Figure: Aerial-derived flood inundation mapping at sub-meter resolution. High-resolution aerial imagery allows precise delineation of flood

extents and depths, improving model accuracy.
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Our Case Studies & Applications

Our BlueHawk platform offers key applications:

¢ Irrigation command area planning
o Deploys BlueHawk for large-scale aerial mapping of irrigation networks.
o Includes orthomosaics of crop fields, 3D canal reconstructions, and water-spread analysis.
o Identifies cropping patterns and measures water coverage to optimize canal releases and cropping schedules.
¢ Reservoir and canal inspection
o Uses aerial imagery to monitor dam/reservoir sedimentation and canal integrity.
o Reports echo-sounding data for riverbed profiles and 3D canal models.
o Assesses changes in storage capacity and detects siltation.
¢ Leakage detection & non-revenue water
o Enhances leak surveys with geo-referenced aerial data.
o Captures thermal and visual imagery of pipelines and canals to identify anomalies (wet spots, vegetation bursts).
o GIS dashboards flag high-loss areas.
o Leverages models like Thrissur's smart water initiative for reduced leakages.
¢ Platform analytics
o Al-driven BlueHawk platform automates mission planning and analysis.
o Covers imagery capture to flood-inundation modeling and crop-soil analytics.

o End-to-end system for output maps (water bodies, canals, moisture) to sync with GIS for planning and alerts.
Real-world project examples:

e High-precision orthomosaics of canal basins quantified flow areas and detected breaches.

e Repeated aerial surveys of a reservoir measured sediment deposition for dredging schedules.

e Aerial inspection of city pipelines (thermal cameras) combined with GIS leak analytics prioritized repairs.

e Proprietary BlueHawk software aggregates data for flood inundation models, crop moisture indices, and asset maps.
e Data feeds directly into clients' GIS and SCADA systems.

¢ Resulted in improved water availability through optimized irrigation planning.

¢ Reduced losses by better leak localization via faster field surveys and data-driven dashboards.
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Key integration points for aerial data include:

¢ Geospatial platform integration:
o Aerial outputs (orthomosaics, DEMs, point clouds) are ingested into enterprise GIS (e.g. ArcGIS, QGIS) and cloud platforms.
o Spatial databases overlay these with existing layers (pipelines, valves, water bodies).
o National projects (Namami Gange, NHM) already embed aerial-mapped water bodies into GIS decision-support systems.
e SCADA and loT linkage:
o Geotagged aerial data connects to SCADA systems, allowing real-time sensor data (flows, pressures) to be viewed on the same map as aerial
imagery.
o Indian water utility guidelines recommend "SCADA integration with GIS" and "loT sensors integrated with GIS" for network management.
o Anomalies spotted in GIS can trigger SCADA alarms, facilitating rapid response.
e Model calibration:
o Hydrological and hydraulic models use aerial data for calibration.
o Observed flood extents from aerial surveys can improve model parameters.
o Measured canal invert elevations from aerial platforms refine hydraulic models of distribution networks.
¢ Open data and standards:
o GIS integration is eased by standards like shapefiles, GeoJSON, and WMS.
o Platforms like BlueHawk enable exporting aerial-derived data to clients' GIS/SCADA.

o Indian government systems (e.g. TWRIS, India-WRIS) aggregate geospatial water data, where aerial layers become new inputs.

Seamless integration of aerial data is crucial for effective water management:

e Aerial missions begin with planning in GIS (defining flight paths) and conclude with processed imagery overlaid onto geoportals.

¢ New Drone Rules and geospatial policies encourage the fusion of aerial and GIS technologies.

e Coordinates from aerial canal network maps can be fed into water utility SCADA systemes.

¢ Alarms from pressure sensors can be visualized against these maps, enabling data-driven interventions.

e Software like BlueHawk automatically ties mission data to GIS asset tables with Al tagging of features.

¢ The AGI water-sector roadmap advocates for GIS-based hydraulic modeling and real-time SCADA integration for rural water supply management.

e Ultimately, aerial data enriches existing information systems, enhancing models and dashboards.
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The Future of Data-Driven Water Management

In summary, integrating aerial mapping with GIS analytics transforms
water management into a truly data-driven enterprise. High-res aerial
data feeds precise hydrological models, supports smart irrigation, and
sharpens leak detection — outcomes that we've now validated in

practice.

Looking ahead, the convergence of aerial platforms with loT, Al, and
digital-twin platforms will further enhance predictive water planning.
India's policy environment — from Drone Rules 2021 to Jal Jeevan
Mission's GIS initiatives — is eagerly opening the door for these

innovations.

As experts, our job is to harness these tools: to fine-tune our aerial

surveys, integrate them into SCADA/GIS, and translate the results into

engineering action. By doing so, we can significantly raise irrigation
efficiency, cut non-revenue water, and build more resilient systems for

a water-scarce future



