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Flood Forecasting and Early Warning Systems 
– main components

a) Collection of real-time data for the prediction of flood severity, including 
time of onset and extent and magnitude of flooding;

b) Preparation of forecast information and warning messages, giving clear 
statements on what is happening, forecasts of what may happen and 
expected impact;

c) Communication and dissemination of such messages, which can also 
include what action should be taken;

d) Interpretation of the forecast and flood observations, in order to provide 
situation updates to determine possible impacts on communities and 
infrastructure;

e) Response to the warnings by the agencies and communities involved;
f) Review of the warning system and improvements to the system after 

flood events.

The above need additional institutional arrangements to ensure
transboundary cooperation



• NOT a step-by-step “menu” to create a 
flood forecasting and warning service

• Presents examples of practices and 
technologies to reflect different levels of 
development, ranges of needs, capacities, 
etc

• Examines the constituent parts of flood 
forecasting and warning, the wide ranging 
science involved, tools, practicalities and 
organisation required

• Exemplifies also how warnings can operate 
in different societal frameworks

• Training modules available based on the 
manual

Available at http://www.wmo.int/pages/prog/hwrp/manuals.php

Manual on Flood Forecasting and Early Warning



How many countries have a Flood Forecasting 
system?

The question is easy, but the answer is complex: 
• Need to consider what is the country’s definition of flood forecasting system: for 

many, this is limited to the first two components of the E2E chain (observation and 
modeling); for others, it just refers to the modeling capability, regardless of data 
availability

• Wide range of technical solutions available: absence of a single solution provider 
from which retrieve the information on solution’s dissemination

• Institutional issues: not necessarily the National Hydrological Service is the one 
providing for flood forecasting, the mandate might sit with basin authorities or 
local institutions (e.g. provinces)

A wide survey would be needed to analyse the factors above and be able to provide 
an approximate answer to the question.



Requirements for a flood forecasting and early 
warning system
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Data:
• Meteorological
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Infrastructure:
• Safe place
• Availability of calculus
Human Resources (24/7):
• Hydrologists
• Meteorologists
• IT experts
• Communication experts
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Key Components

DISSEMINATION



WMO Flood Forecasting Initiative - FFI
• Led by the the WMO Flood Forecasting Initiative - Advisory Group (FFI-AG, 

established by Cg-16 Resolution 15 in 2011)
• Currently implementing its Strategy and Action Plan (SAP) for the period 2016-2019

FFI Objective 
Improve the capacity of meteorological and hydrological services to jointly deliver 
timely and more accurate products and services required in flood forecasting and 
warning and in collaborating with disaster managers, active in flood emergency 
preparedness and response. 

FFI Expected results 
a) Improved quantitative and qualitative weather forecasting products are available 

in such a way that these can be directly used for flood forecasting; 
b) Medium-range weather forecasting and climate prediction tools can be applied to 

extend warning times and produce pre-warning information; 
c) NMHSs have improved their capacity to cooperate to jointly deliver timely and 

accurate flood forecasting information; 
d) Integrated weather, climate and hydrological forecasting information are available 

in a relevant format for use by civil organizations responsible for disaster 
preparedness and mitigation.



• HydroHub 
• MCH
• HydroSOS
• WHOS phase II

• Flash Flood Guidance System
• Flood Forecasting Initiative -

Inventory of Models
• CIFDP

• APFM
• DEWETRA

CAPACITY BUILDING AND TRAINING MATERIALS

• E2E EW for FF Assessment checklist

Flood related initiatives - E2E early warning 
system value chain

In the wider WMO strategy, this links with the MHEWS and 
possibly the GMAS



Assessment Guidelines for Evaluating NHSs 
Capabilities in E2E EWS for Flood Forecasting 

• Currently under development by a CHy Task Team of 8 
international experts

• Considering the full E2E chain through ten different tables:
I. Infrastructure and institutional issues
II. Observation-Data Acquisition 
III. Historical and Ancillary Data 
IV. Data Management 
V. Meteorological Forecasts and Products 
VI. Hydrological Models and Forecasts
VII. Flood Forecast Products 
VIII. Dissemination and Communication 
IX. Performance and Sustainability 
X. Training



Tools for Evaluating NHSs Capabilities in E2E EWS for 
Flood Forecasting 

Assessment matrix:

SWOT analysis:

The SWOT analysis is the principal tool for developing options for improvements

of flood forecasting services that are captured in the National Assessment.

The SWOT analysis would be prepared based on the observations of the

assessment team as obtained, in part, through the application for the AM,

and through discussions with members of the hydrological service.



Interoperable Technologies to Advance Flood 
Forecasting Objective:

- Make an inventory and assessment of capabilities of 
existing platforms and hydrological forecast models; 
- Make an inventory of existing guidance material (what is 
available and what is missing), including river-ocean 
modelling and forecasting; 
- Make an inventory of existing training material (what is 
available and what is missing)

Criteria for inclusion of models and platforms in the 
inventory:
• Operationally used
• Freely available 
• Hardware requirements (low end) 
• Availability of training material 
• Institutional Support
• Languages training and software 
• Sustainability - longevity 



Flash Flood Guidance System– Flow Chart

Main objective – to contribute towards reducing the vulnerability of regions around

the world to hydrometeorological disasters, specifically flash floods



Flash Flood Guidance System - Products



currently covering more than 65 countries and more than two billion 
people around the world saving lives and decreasing economic losses 



DEWETRA Platform
• Combining real-time observations with different forecast scenarios

• Multi-hazard integrated platform covering floods, forest fires landslides

• Interconnects different
databses (vulnerability, 
hazard, assets, etc.)

• Incorporates and 
customizable various
forecasting models

• Possible coupling with the
FFGS

• Made available to requesting countries through an open source license 
agreement between WMO and the Italian Civil Protection (signed on 24 
March 2014)



DEWETRA in the world

the DEWETRA platform is installed in several Caribbean countries, as well as 
Albania, Serbia, Croatia, Bolivia, Philippines, Ecuador, China and Lebanon, while 
Colombia and Fiji sent a request for its implementation



CIFDP: Technical Development for 
Coastal Inundation Forecasting/Warning

http://www.jcomm.info/CIFDP



http://www.jcomm.info/CIFDP

CIFDP: Implementation



Conclusions

• Solutions for WMO Members needing flood forecasting 
systems are available through the Commission for Hydrology

• Need for a survey to analyse the overall picture on the status 
of flood forecasting systems among WMO Members

• Need for an holistic approach integrating literature research, 
telephonic interviews, questionnaires, etc.

• Database to collect, archive and update continuously the 
information collected



So long, and thanks 
for all the fish! 


