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I Structure of the presentation

* Flood Forecasting
— Constituent bodies activities
— Flood Forecasting Initiative
— Flash Flood Guidance System

 Data Management
— Policy
— Global Systems
/ — Technology



The collection of
real time data
plays an important
role in forecasts
and warnings
procedures of
natural disaster
events such as
floods.



WMO Objectives

e To produce more accurate, timely and
reliable forecasts and warnings of
weather, climate, water and related
environmental elements;

e To iImprove the delivery of weather,
climate, water and related environmental
Information and services to the public,
governments and other users;



Improved Meteorological and
Hydrological Forecasting for Floods

Problem Statement:

 Many meteorological and hydrological
services do not presently have adequate
means or the knowledge to provide
extended forecasting services in flood
critical situations and to communicate
effectively with disaster management
authorities



Current weakness

Meteorological forecasts not usable for
hydrological forecast

Qualitative and not risk qualified
Limited use of NWP

Inconsistency of data formats and
transmission protocols

“Communication gap”
Not user-oriented



Commission for Hydrology

Theme Area 3: Hydrological Forecasting and Predicti  on
(Mr Zhiyu Liu and Mr Guido Van Langenhove and Open Pane | of Experts)
Prepare manual, guidance material and organize related capacity-building
activities (as a contribution to the QMF- Hydrology) on:

— flood forecasting,

— low flows,

— seasonal flow forecasting,

— Quantitative Precipitation Estimation (QPE),

— Quantitative Precipitation Forecasting (QPF)

— probabilistic Quantitative Precipitation Forecasting (pQPF)

— including quantifying uncertainties;
Support and advice global/regional initiatives (Flash Flood Guidance
System (FFGS), Global Flood Alert System and PROHIMET;

Assess the use of advanced numerical weather prediction (NWP) to
iImprove flood forecasting;

Carry out an intercomparison of operational flood forecasting models;

Provide advice and guidance on relevant hydrological risk management
ISSues;



Regional Association VI
present status

guite widespread use of meteorological
ensemble, but

need for reinforcing cooperation with
meteorological community

need for Iimproving forecasting capacities
for urban flood and flash floods,

weakness in dealing and especially
communicating uncertainties related to
forecasts.



Regional Association VI
recommendations for activities

Promote the use of probabilistic products

Improve assessment and communication of
uncertainties

Promote cooperation between
meteorologists, hydrologists and end users

Special emphasis on flash flooding
forecasting

Prepare recommendation for flood
monitoring, early warning and protection
systems at local, national and international
level



WMO Flood Forecasting Initiative
(FFI)

Goals:

 Improved guantitative and qualitative
weather forecasting products for flood
forecasting;

 Extend warning times using medium range
weather forecasts;

 Meteorologists and hydrologists to cooperate
for better forecasts

 Integrated forecasting information available
for disaster preparedness and mitigation



FFI — Key challenges

Strengthening of observing and information systems

Promoting data exchange at national and international river
basin levels

Improvement of meteorological forecasting practices and
products

Improvement of hydrological forecasting practices and products

Strengthening of institutional coordination, cooperation and
Integration between NMHSs

Strengthening of cooperation and coordination of countries in
Issues related to flood forecasting and warning

Promoting training and capacity building in NMHSs

Formulating technical documentation and guidelines related to
flood forecasting and warning



Flash Flood Guidance System
FFGS

* An Initiative that addresses the global need to
access the appropriate data at the appropriate
temporal and spatial scales to provide early
warnings for flash floods

« most NMHSs and response agencies do not
have tools or are not trained to anticipate and
plan effective response actions

e Vast flash flood prone areas remain without
any surveillance with unmitigated threat for
millions worldwide — especially in the Third
World and Developing countries
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FFGS — Product samples



FFGS benefits

o Early awareness of impending local flash
flood threats for all potentially vulnerable
areas

* Responsible national agencies will be
establishing criteria for iIssuing watches
and warnings based on flash--flood
guidance and flash flood threat



WMO Data Exchange Policy

Committed to broadening and
enhancing, whenever possible, the
free and unrestricted international
exchange of hydrological data and
products, In consonance with the
requirements for WMQ's scientific
and technical programmes



Policy background

WMO mandate to:

— Facilitate worldwide cooperation in the establishment of
observing networks

— Promote the establishment of systems for the rapid
exchange of information

Need for exchange of scientific data and access to
systematic observation

Need for exchange of data in support international
convention (UNFCCC, UNCCD)

Need to exchange on a regular basis available
data and information and related forecasts on the
state of a watercourse



WMO resolutions 40 and 25

Res. 40 (Cg-XIl) - WMO policy and practice for the exchange of
meteorological and related data and products.

“Members shall provide on a free and unrestricted basis essential
data and products which are necessary for the provision of
services in support of the protection of life and prop erty and
the well being of all the nations ...”

Res 25 (Cg-Xlll) - Exchange of hydrological data and products.

“Members shall provide on a free and unrestricted basis those
hydrological data and products which are necessary for the
provision of services in support of the protection of | ife and
property and the well being of all the nations  ...”




WMO resolutions 40 and 25

 Members should also provide:

— Additional data and product for WMO
programmes and projects and for the provision
of other services;

— Free and unrestricted access to data and
products to the research and education
communities;

« Members have the right to put conditions on
the re-export, for commercial purposes of

data and products;




The practice

e Constant monitoring and review by
WMO governing bodies (CBS, Executive
Council)

« Exchange of hydrological data and
products Is a vital requirement to reduce
flood losses, maximize successful river
management and support hydrological
studies, particularly those on global
change



Flood Forecast
Data and Information Requirements

Quantitative precipitation forecast (gpf)
Real time rainfall data

Real time water level data
Transmission of real time data
Discharge data

Morphological data

Numerical model for flood forecast

Effective dissemination of flood information up
to community level



Flood warning

 Reach as many people as possible in the
affected area

e Success depends on:
— Coverage
— Reliability
— Dissemination
— Reaction
— Effectiveness of the reaction




Experienced difficulties in data
processing and transmission

Different formats and protocols

Quality management
e Limited metadata
e Data inconsistency

* |nconsistent coding

Outliers In data itself

Database management systems



WIS brings new features and
opportunities

Interoperable information exchange standards, functions and
services through Portal architecture allowing a variety of codes,
protocols, and data representation forms

Inter-disciplinary discovery, retrieval and exchange of information
In real and non-real time through a single entry point in each
country

Open to all users for data discovery, to authorized users for data
access (according to national data policies)

Data are described in on-line catalogues using metadata based
on ISO 19139

Industry standards and off-the-shelf hardware and software
systems to ensure cost-effectiveness and inter-operability



WMO Information System

Single coordinated global infrastructure responsible fo r the
telecommunications and data management functions

Collection and sharing of information for all WMO and related
International programmes

Flexible and extensible structure that will allow the participating
centres to enhance their capabilities as their national and
international responsibilities grew

Implementation upon the most successful components of existing
WMO information systems in an evolutionary process

Smooth and coordinated transition

Basis for the core communication network will be the present
communication links used within the World Weather Watch (WWW)
for the high priority real-time data

Utilization of international industry standards for protocols, hardware
and software



WIS -structure



Comparison of data transmission technologies

Technology Equipment Maintenance Reliability Advantages /
Installation Operation during floods disadvantages and
comments
Observer Very low Salary of observer Relibale Human factor
c_:s (gauge plates and Slow communication
S communication
= medium)
Landline Low Low Unreliable Breakdown of lines
telephone during floods
Radio Medium to High Medium to High — Quite reliable Lightning, theft and
(repeater stations Technician for vandalism
required) maintenance
Cellular Low Low Risky Telephone network
telephone prone to saturate in
emergency,
o emergency channel
= required.
£ Network coverage
O . .
5 expanding worldwide
<[ satellite High (Very) Low (operation) | Reliable Suitable for very remote
Medium (maintenance) areas
Can operate stand alone
for long period
Highly trained staff
required (pointing
antenna, setting
transmission slots)




Type of transmission

o Self Timed : transmit data at specified times and
Intervals on a regular basis (1 hr, 3 hrs, daily)

* Interrogation : transmits data
INn response to receiving a
command from a user or
automatic system

« Random Reporting / Alert
transmits data based upon an
environmental threshold trigger
that is detected as exceeded.



Data Access
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Appropriate technology choice

« Up-to-date, conventional, basic, robust

* Instrument housing above known (or design)
flood levels

e Design to inhibit vandalism and theft

 Properly secure pipes and protect it under
ground

* Proper installation of instrumentation and
probes



Conclusion & Recommendations

Clearly identify monitoring objectives

Use appropriate technology according to
local conditions

Carefully assess the need to measure
each variable

Utilise low power consumption
Instrumentation wherever possible

Give proper attention to data validation



Conclusion & Recommendations

Dedicated efforts needed to safeguard
Installations

Design appropriate hydrological products to
turn data into information

Social aspect of community involvement - the
best technological advances may fall if
warnings are not heeded

Recognize the importance of National
Hydrological Services to ensure sustainabllity

_ocal observer also the flood warning officer




Thank you
Hvala






Warning dissemination

e Clearly defined responsibllities
e Access to media
» Legal responsibllities

e Limitation of forecasts



Automatic Data Collection

Self contained and fully automated (suitable for
remote areas)

Automatic data transmission (through telephone —
landline or mobile - geostationary or polar orbiting
satellite, radio, modem)

Self power supply often with solar panels and
battery

Modular design (can accommodate several sensors
for weather or water monitoring, reconfigurable)

Capacity for backup data storage on site on flash
memory

Limited maintenance needs



FFI — regional workshops

 Need for
— Accurate and timely forecasts
— Improved data management procedures
— Improved methodologies and models

— Closer cooperation between NHSs and
NMSs

— Qualified staff and training



Data retransmission

« DCP admission (address, frequency,
time slot)

e Data Reception
— Internet / ftp
— WMO Global Telecommunication System

— Direct retransmission
— (EUMETCAST)



The practice (i)

 Minimum set of data
e Guidelines for relations among NMS

e Guidelines for relations between NMS
and commercial sector



The practice (i)

39% no requirement for exchange of data and
products;

59% dissatisfied with the exchange at the international
level;

47% place restrictions on international exchange;
Mostly non-on-real time or historical data. .

Water levels in rivers and dams, discharge or flow
data and precipitation.

20% provide flood forecasts, ice jams or alerts on
water quality or pollution events.



Important strategic considerations

e Inter-country cooperation on water
resources management;

* Flood related issues to be
addressed at the regional scale;

 Avallability of real-time hydrological
and meteorological data.






Variables measured
(an example from SADC-HYCOS DCPs)

Water level upstream e 24 per day
Water level downstream e 8 per day
Water conductivity e 8 per day
Water temperature e 8 per day
Rainfall o 24 + daily total
Turbidity e 8 perday
Meteorological variables to enable « 24 per day

calculation of potential evaporation

Housekeeping variables such as battery and solar
panel voltage, memory status and temperature in hut



Practical problems in the field

Layout of the gauging site
Choice of instrumentation

Horizontal / vertical
distance of instrument
towers relative to the river

Unprotected pipes / cabling
Site suitable for calibration

Clock drift (solved with GPS
synchronization)



Vandalism and theft

Secure location
Solar panels - glued flush on roof

Alternatively:
— Low power consumption instrumentation

— Batteries powered (need to ensure frequent
replacements)

Local observer / watch man
Involvement of local
communities

Secure Installation



