
 
 

ICT and Disaster 

Preparedness 
- Dr. Timothy Martin 

- Mr. Omo Igiehon 

CTU 8th Caribbean Ministerial 

ICT Strategic Seminar 

 

 

 

 

February 9, 2011 



Caribbean and Natural Disaster 

Challenges 

Some Regional Needs: 
ÅFlood Forecasting & Early Warning Systems 

Å Flood Inundation and Risk Mapping 

Å Information for Decision-Makers re Climate Change Impacts 

on Water Resources 

Å Information and Communication Technologies Appropriately 

Designed and Implemented to Meet these Challenges 



Introduction 

ǒ Founded in 1985 

 

ǒ Corporate headquarters in Fort Collins, 

Colorado with office in Washington D.C.    

 

ǒ International engineering and consulting - 

government, NGO and private sector  

 

ǒ Staff Expertise 

ǒScientists 

ǒEngineers 

ǒSoftware and System Developers 

ǒRemote Sensing and GIS Specialists 

ǒIT Specialists 



Global Science Solutions  

 
Water Resources 

Á Flood Forecasting 

Á River Basin Planning 

Á Reservoir Operations 

Á Decision Support Systems 

Á Data Collection Systems 

Á Hydrologic Forecasting 
 

 

 

Energy 

Á Custom DSS Development 

Á Inflow Forecasting 

Á Optimization Strategies 

Á Feasibility Studies 

Á Climate Change Analysis 

GIS 
Á Remote Sensing 

Á Flood Mapping 

Á Land Use  

Á Web Services 

Á Spatial Analysis 

Environment 

Á Satellite Monitoring Systems 

Á Climate Change Analysis 

Á Environmental Monitoring 

Á Data Analysis  

Á Water Quality 



Riversideôs Model for ICT Transfer 

Clients and partners 

- Experience gained from 

US-based projects 

- Expertise in ICTs, eg: 

forecasting, decision 

support systems 

- System and product 

development and support 

 

- Partnering to secure funding 

- Technical assistance  

- Cooperative design, implementation 

- Leveraging open source solutions 

- Training and capacity development 

-  On-job training 

Building expertise Technology transfer 

La Yesca Training 

http://www.nws.noaa.gov/
http://www.tva.gov/index.htm




 

Decision Support 

Systems 

Making Decisions with Todayõs Environmental Data 

Data Collection Dissemination 

Customer    

Decisions 

Water Use 

Conservation 

Planning 

Policies 

Operations 

Trading 

Production 

Development 

Management 

 

 

Data Management Data Analysis 

 Global 

Information 

Climate Change 
Hydropower 

Satellite Development 

Agriculture 

Water Management 

Streamflow Forecasting 

 ----Systems Design and Integration----Program Management----- 

  ----Software Engineering----Training----Testing & Validation---- 

----Contract Administration----Systems Engineering---- 

----Science and Engineering----Modeling---Forecasting---- 

  ----Geographic Information Systems----Remote Sensing---- 

----Decision Support System Development---- 

----Science Support---- 
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Energy 

Information Technology 

Natural Hazards Monitoring 
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Raw Data 

Building Customer Solutions 

Land Use 



International Projects: ICT for Disaster and Early 

Warning Systems 
Å Bangladesh - Flood forecasting conceptual design 

Å Brazil - State of Ceara hydromet system design 

Å Central Asia Region - Data monitoring and decision support system 

Å CNA, Mexico - Ríos Fuerte, Yaqui, Bravo, Panuco   

ï NWSRFS implementation   

ï Forecast center development    

Å Czech Republic - NWSRFS training 

Å El Salvador - Río Lempa river forecast system development 

Å Egypt - Nile River forecast system 

Å Haiti  - Flood early warning system 

Å Honduras - Río Choluteca flood forecast system 

 Å India ï Mahanadi and Sutlej Rivers Decision Support and Modeling Systems 

Å Iraq -  Irrigation and agriculture rehabilitation; climate data and monitoring 

system design 

Å Korea - River forecast systems training 

Å Panama Canal Commission  

ï Panama Canal NWSRFS implementation 

ï Madden dam release and dam break analysis 

ï Dam break analysis and floodplain mapping 

Å P.R. China - Huai River forecast system 

Å Romania - Hydrologic forecast system development & implementation 

Å South Africa - Vaal Rivers forecast systems 

Å South Caucasus - Water management assistance 

Å Vietnam - Red River NWSRFS implementation plan 



Haiti - La Quinte Flood Forecasting System 

Å Institutional Capacity 

Assessment  

Å ICT Assessment 

Å Flood Warning System 

Å Information for Emergency 

Managers 

Synopsis: After the devastation caused by Hurricane Jeanne, Haiti 

recognized its need for a flood warning system that would reduce 

risks and losses 

Elevated Landslides due to Deforestation of the Watershed 



Honduras - Flood Forecasting System 

ÅFlood Forecasting 

System 

ÅFlood Inundation 

Mapping 

ÅReal-Time Data 

Collection Network 

Å Communications for 

Data Transmission 

Å RiverTrak® Forecaster 

Synopsis: After the devastation of 1998ôs Hurricane Mitch, Honduras 

updated its data collection and flood forecasting system. 

 

Real-time Flood Inundation Maps 

Tegucigalpa, Honduras 



Flood Risk Mapping in  

Ethiopia and Sudan 

ÅGIS Analysis for Topographic 
Data Development 

Å Hydrologic Modeling 

Å Hydraulic Modeling 

Å GIS Processing and Risk 
Mapping 

Å Spatial Analysis and Remote 
Sensing for Risk Assessment 

Synopsis: The Eastern Nile Technical Regional Office sought to reduce 

human suffering caused by frequent flooding while preserving the 

environmental benefits of floods 

L a k e  T a n a



Web-Based Climate Change DSS 

Purpose:  Provide an intuitive, cost-effective tool to generate,  

       visualize, and assess climate affected streamflow 

Å Global Climate Models and 
downscaled climate data 

ÅCalibrated NWS hydrologic 
models 

Å Visualize climate change 
impacts on natural streamflow 

ÅClimate adjusted streamflow 
to drive water resource 
decisions 



Bangladesh - Community Flood 

Information & Warning System (CFIS) 

ÅCommunity Flood Disaster 
Preparedness 

ÅFlood Forecasting and Warning 
System 

Å Dissemination to Villages via Text 
Message 

Å Dissemination to Government 
Agencies via Internet 

5-year USAID Grant 



The CFIS Project Concept 

Flood Mitigation 

National agencies, 

NGOs, donors 

Floodplain 

Forecast System  

daily flood maps &  

derived products 

Communication and 

Dissemination 

national level >> 

community level 

Flood Mitigation 

Communities           

Local government 

Replication 

Satellite SAR  

Hydrology data:  

river & floodplain  

Data 

Users 

Products 

CFIS Community Flood Information System   

Tools 

Disseminate 



Product to Communities and Local Government 



Community Awareness and Mitigation Program 

CFIS Community Flood Information System  



Lessons Learned Bangladesh CFIS 

Å CFIS Project:  First end-to-end System for creating and disseminating 

local flood forecast to communities 

Å Govôt system for forecast dissemination is overly complex and 

cumbersome 

Å Communities are accustomed to normal flood, but are extremely 

vulnerable to high, damaging floods 

Å For dissemination: use of telephony and ICTs offers great potential; 

uses backbone developed by private sector 

Å Cooperation among Govôt Agencies, NGOs, Projects, Donors is key to 

success 

Å Community forecasts must be accompanied by preparedness and 

mitigation activities 

Å Sustainability:  Must focus on low-cost, low-overhead system 

 

 



The Future: Web and Mobile óappsô 

ÅWeb óappsô provide easy access 

to data 

ÅWeb óappsô and maps easily 

created 

ÅSmart phones make everyone a 

data collector 

ÅSmart phone óappsô can inform 

people and government agencies 

about issues or crises 



All smart phones 
now have maps 
and navigation 

Maps and Navigation 


