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1.0 INTRODUCTION

In the recent past, extreme events such as flash floods and droughts are increasingly causing significant damages in terms
of human lives, property loss, irrigation productivity, etc. across India. This might be due to erratic behaviour of climatic
pattern, land use changes, population burst and subsequently increasing water demand. These circumstance lead to water
governance crisis and resource management could become under substantial pressure. Drivers such as demographics and
uncertainties further increase the stress on water resources planners and managers. There is a major constraint and a prime
cause for lapses in efficient water resources management for non-availability of reliable, real time information from the water
infrastructure. The traditional fragmented approach has to give way for adopting more holistic approach for sustainable
water resources management.

In spite of the large investments made in dams and reservoirs across India, most of the hydraulic structures are still being
operated on the basis of experience, rules of thumb or static rules established at the time of construction. Manual calculations
on flood forecasting and water supply, manual operations of dam spillway gates and canal gates. The prevailing limitations
of analytical applications of rainfall and hydrological data in the catchment areas, which are crucial for flood forecasting,
reservoir management and water use planning. The regulations of water through dams, canals and other hydraulic structures
are having vital during monsoon as well as dry seasons. Technology is led and provided by governmental agencies and
most countries are blind to data and its use. Businesses are reactive to extreme weather events, water, crop and cannot link
business to expected impact. 90% of businesses cannot understand what water, crop, extreme weather events like, flood
& drought data means for them. Existing providers gives repackage Models; Simulations; forecasts; — lack of accuracy,
resolution, and limited and Could not overcome the multi vertical complexity of extreme events impact. Also, they provide
services (not sustainable solutions oriented services). They Provide solutions based on raw data and not actionable/decision
making business insights. The fact is 85% of the globe doesn’t have reliable real time and forecast weather and hydrological
data. Due to the advancement in IT technologies in the field of water resources engineering can be used for real-time inflow
forecasting to mitigate flood and regulate water efficiently by functioning short-term and long-term reservoir operations. For
real-time applications, forecast information on reservoir inflow is used to optimize short-term benefits by minimizing spills
and maximizing the economic value of water for hydropower production and other water uses. The use of Cyberinfrastructure
Requirements for Climate and Hydrologic Information Development, such as

Dashboard Platform present the data in intuitive/compelling ways
* Real time Data
—  Coordination of work across an organisation
¢ Sensor data, GPS locations, social media, etc.
* Other Data
—  GIS server

—  Online content & Services
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Following Disruptive Technologies for Climate & Hydrologic Information Delivery integrates above features into global
hydrological forecasting models and decision support systems.
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Fig. 1 : Disruptive Technologies for Climate & Hydrologic Information Delivery (Source: ECMWF)
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Fig. 2 : Modelling as a Solution



Decision Support System: Early Flood Warning System, Mapping & Risk Assessment

1.1 Decision Support System: Extended Hydrological Predictions
1.1.1 Why needed?

* Gaps in Observed Data

* Hydrological Model Biases and Post-Processing

*  Origin of Seasonal & Hyper Local Hydrological Forecast Skill

» User Requirements for Hydro-meteorological Forecasts at Seasonal Time Scales as well as hyper local scale
1.1.2 Our Vision for Future

*  Numerical Model Advancements

* Improved Earth Modelling and Human Water Modelling

* Interaction between Forecasters and Users to Improve Forecasts

*  From Early Warning to Early Action

1.2 Our Technology: We make best use of Data sets, Models & SaaS
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Enhanced Dynamic Analytics

The setting up thresholds are then used
to train different scenarios to improve

Software as a Service (SaaS)

FAMS provides an accessible Software as a
Service (SaaS) to leverage the power of big

dynamic, forecasts and automated
models.
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Fig. 3 : FAMS Technology: Best use of data sets, models & SaaS

1.2.1 Integrating Technology
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Decision Support System: Early Flood Warning System, Mapping & Risk Assessment

1.3.1 Key Features

* Informed Decision Support System

» Instantaneous decision making

*  Numerical Weather Predictions

* Real-time and forecast Warning System Planning & Development
* Integrating Data & Models

* Historical, Real Time, Forecast Data Analytics

* Monitoring and Predictive Analytics

» Interactive Actionable Insight Dashboard

* Early flood warning decision support system for flood mitigation
» Strategic Planning for Flood Disaster Management

* SMS alerts through mobile applications to the stakeholders during disaster emergency
1.3.2 DSS Objective

» To review and suggest solutions to basin management issues

* To create the Hydro-meteorological and GIS
database

DSS Components

* Development and customization of modelling
tools

* River Basin Planning using RBM Sustainability
* Training and Capacity Building
1.3.3 DSS Components

Integrated water resource planning for
*  Multi Week Forecast

¢ Flood Forecast

Analytics

River Basin

» Surface water planning
* Integrated operation of reservoirs Forecasting

* Planning for conjunctive use of surface water and
groundwater Big Data

* Drought management

1.3.4 Methological Framework
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Fig. 6 : Methodological Framework
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1.5 FAMS Intelligence: Decision Support System Portal
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Decision Support System: Early Flood Warning System, Mapping & Risk Assessment

Fig. 8 : Flood Forecast Module
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Fig. 9 : Flood Early Warning System
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+ Decision Support Portal and Mobile App for City Flood Early Warning System (o) )

+ Providing Right Information with actionable insights to stakeholders

* Access continuously updated, accurate information, historical, real time, and
forecast
% . N . . . . I .
Equipping stakeholders' operations with invaluable insights i
* Interactive dashboard to transform data into decision impact and driving actions ’
+ Driving collaborations with decision making actions d g‘ l
+ Improve safety by sending notifications to customers and stakeholders

+ Train models based on accurate historical data and providing sustainable decision L4
making performance

1.6 Flood Forecasting Tool
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Fig. 10 : Historical Flood Predictions using Hydrodynamic Models



Decision Support System: Early Flood Warning System, Mapping & Risk Assessment
2.0 CASE STUDY: CLIMATE & FLOOD RISK ASSESSMENT: SOLAR POWER PROJECT, SPAIN
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Fig. 11 : Methodology, Results: Climate Risk Assessment and Flood Risk Assessment
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