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* Early Warning Systems and climate risk
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* New developments in early warning system-
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* Case Study- CRM & EWS
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Perceptions of Climate

e Climate as aresource —

* Climateas a
e Climate as a constraint \ ’ /
o ——

Every society climate
has a mix of all three,
but the proportions
vary from one
country to the next
and one decade to
the next.

N &




iIme

o
()
il
o
S
@
o
(7))
O
&
Q
&
p -
-
@)
(7))
Q
.
(g0)
2
Q
o

~— Clima




zards of Societal Concer

(whether climate changes or not)

* Droughts

* Floods

* Hurricanes

* Jce storms

* Forest fires

* El Nino & La Nina
* Diseases

* Global warming

* Other
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/‘_e—-""' dthe n
a bright side and a dark side

* Bright side:

* People generally have enough
water to drink, to grow food,
to run factories, water for

irrigating dry lands and even
deserts

*Dark side:
*Droughts, floods,
fires, heat waves,
hurricanes, tornadoes,
etc.
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WHAT GETS YOUR ATTENTION?

* The sunny side of e
climate T

Tropical resort

e or the dark side?

\

Flood
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Rationale for Climate Forecast Applications for
Disaster Mitigation

< Impact of recurrent droughts and floods cause widespread
damage and loss to assets, infrastructure and crop
production

» Climate variability driven by large scale ocean-atmosphere
phenomenon like ENSO causes significant number of
droughts and floods

< Casualty, livelihood loss and damage are high and a major
cause for concern

< Advances in the understanding of the climate system and
e, increased ability in monitoring and forecasting weather
&"@"’ﬁ%events help to solve some of these problems
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Application of climate information could reduce
disaster risks

1.

Past climate information (past) - high potential, but under-utilized

Climate information monitoring ( concurrent ) — moderate potential,

satisfactory utilization

Climate forecast information (near future) — moderate potential, poorly
utilized

Climate change scenario information (distant future) - 222



Potential & Actual Utilization of Climate
Information Products

Potential

Forecast

|_> Users

Forecast
Providers I

» Actual
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Relevance of climate forecast products depends
on:

\/
0’0

Timeliness (efficiency of delivery, sufficient lead
time)

Clear, simple language
Reliability
Location-specific

User-need based
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Weaknesses in existing systems

\/
0’0

\/
0’0

/
0’0

/
0’0

R/
0’0

R/
0’0

VX\“\“ -Hazy,, o

%

Q

:
1

3 5

'o’ ,5&

RIMES

\,\ . USAID

FROM THE ATERICAN FEOmE

Absence of participatory mechanism for identifying user forecast
requirements

Available climate information not tailored to users’ needs and
requirements

Weak forecast producer-user communication channel
Users have difficulty understanding forecast language
Community level dissemination is weak

Users have no mechanism for processing climate information
once it is received

Feedback channel from forecast user to producer is weak or non-
. existent in most cases



Normal Condition= December 1993
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Time Series for
El Nino (red) and La Nina (blue)
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| Nino impact on rice production,
Philippines
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€I Nino impact oni [oN,
Indonesia

National Rice Production

Crash program for irrigation,
increase of rice price,japlan
rice / El-Nino

Release of HY var., El-Nino
increase of rice price

Release of HY var. and
~—— extensification of
= planting area to
= Withdraw plantation areas

subsidy for

Banned using EEEMELS

57 pesticides
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Developing Countries are

Hardest...

Richest nations

- Economic losses

Poorest nations
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Climate Risk Management- Challenges

® Risk Communication
e Dealing with uncertainties
e Decision research and stakeholder involvement

e Integrating climate information into decision making
process

* RIMES experience in risk communication will be shared
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The need:

Climate forecast information that:

>

>
>
>

The issues:

is localized

timely

in easily understandable language
meets end user needs

> Capacity to generate the localized information

> EXxperience in communicating probabilistic scientific

information for practical use by end users



nd-to-end climate information and application

system

2

¥

(g
\Y

Int
-\o(\a‘ eg, () ’9
ra

5
4
s'fS Suluxeﬂ\

o,

Providing climate outlook >

Interpreting global climate
outlook into local outlook

Translating local climate outlook
into impact scenarios

Communication on farmers
responses/ feedback




Early Warning Systems (EWS)

* Till 1980’s: EWS focused on
saving lives

* 1990’s on: Focus on saving
lives + livelihood systems

® Currently: Opportunities
through new, emerging




® Regulatory framework //" Aesaipd \
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* Broadband and Telephone
* Hardware
* Operating System SMS
* Data Analysis Software FAX
* Data Integration Software INTERNET
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* Models
» Criteria
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ﬁystem Structure

Detection Subsystem

Monitoring, detection, data Assessment,
data analysis, prediction

Management Subsystem

Risk Assessment, interpretation,
communication

Response Subsystem

Interpretation, confirmation and
response
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Reasons for Warning Failure




RIMES




Gaps

Observation/ monitoring

a

Data analysis

a2

Prediction

Risk assessment

b

'd

P(Rtential impact

assessment

c 1

Warning formulation

1

Prgparation of response options

« T

Dissemination to at-risk communities

= Regulatory framework for warning
= Stakeholders involvement and roles

= Aging and insufficient observation and data communication facilities

= Data sharing among agencies

= Numerical prediction capability

= Skilled human resource
= Capacity to make use of new generation forecasts

= Local level potential impact assessment not done

= Language
= Localized, relevant

= |nstitutional mechanism, linkages

= SOPs

= Redundant communication systems
= Reach to special groups

= Public awareness

= Communication of forecast limitations
= Lack of trainers/ facilitators
= Resources to respond to warning



A regional cooperation of 26 countries in Africa and Asia on multi-hazard early warning.
RIMES aims to cater to differential needs and demands of member states in addressing gaps in the
end-to-end multi-hazard early warning system.
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IMES: on 30 April 2009

< Formally established on 30 April 2009, with the
signing of RIMES International Cooperation
Agreement, by five countries:

< Cambodia

< Comoros

< Lao PDR

< Maldives, and

< Seychelles
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RIMES Framework




Provision of 4 integrated services

< Establishment of Regional core observation networks
< Provision of Regional tsunami watch

< Research and development support to NHMS for providing
localized hydro-meteorological disaster risk information

< Enhancing capacities to respond to early warning information at
national and local levels for disaster preparedness and
management




Regional Multi-hazards Early-Warning System (RIMES)

Regiona

watch
Partici services Network
articipatory : :
integration and
heavy ;
precipitation data Sharlng

flashfloods
flooding

Earthquakes

And Tsunami _
Fill the landslide

Gaps

End-to -end

National
capacity
building

drought _
one Community

resilience




Risk Information

weather

L)
Observations NWP . GCM GCM §
-Satellite -Regional -Mediumrange  -Ensembles -Ensembles -GCM Ensembles
-Radar -Local TECE -MOS -MOS -MOS
-Ensembles
-Synops -Mesoscale
-Raob Ensembles MOS . *E’
MOS |3
3-Month 0| %
o I
D
A 4
Outlook:
Guidance: _
Advisories: _ -Rainfall &
-Potential temperature
-Severe hazardous anomalies -
Warnings: weather weather 5
events S
-Severe _ events 3
_ weather -Daily -Rain and a
Detail . Weather temperature
Warnings: ~ -Daily elements tendencies
weather
-Severe elements
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\Wts & Services

e Greater cost effectiveness in the use of scarse resources

Products

>

Data

«—

* Advantages

e Continuous support in addressing common problems of NMHSs;
e (Connecting Global research to NHMS needs.
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Severe Weather Sub-system

Common Elements

Tsunami Sub-system
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RIMES Governance
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RIMES Governance

< Presidential Task Force

Chaired by His Excellency Vice President of the Republic of Maldives

and comprising of Minister of Foreign Affairs, Minister of Housing,
Transport and Environment

To provide highest level guidance and advice, facilitate institutional
establishment and consolidation

< Council

Composed of heads of National Hydro-Meteorological Services and

national scientific and technical agencies generating multi-hazard
early warning information

Empowered to make policy decisions concerning regional early
arnlng arrangements
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MES Governance con

Executive Board

Implement policies and decisions of the Council for resource
mobilization

Formulate an action plan to provide cost-effective services to each
Member State

India as Chair; China as Vice-Chair

Secretariat

Carries out the decisions and tasks assigned by the Council

Supports the Program Unit in the management of the regional early
warning facility

<,

Maldives is the RIMES Secretariat
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I MES Governance cont

Program Unit

Responsible for the day-to-day operation and management of
the regional early warning facility

Has financial and administrative autonomy through delegated
powers and the financial and staff regulations approved by the
Council

Is co-located with the regional EW facility at the campus of the
Asian Institute of Technology, Thailand




RIMES Gove
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MES Endorsement by UN

* RIMES has been registered with United Nations Treaty
Office of Legal Affairs, as per Article 102 of the Charter of

United Nations, on 14 September 2009, effective from o1
July 2009

No, 58230

Certificate of registration Certificat d'enregistrement
The Secretary-General of the United Nations Le Secrétaire Généml d¢ POrganisation des Natioas Unics
hereby certifics that the following international agreement certifie par la présente que Foccord intemational indigué
has been registered with the Secretariat, in accordance ci-aprés o éé carcgistré au Secrétaniat, conformément &
with Article 102 of the Charter of the United Nations: I'Article 102 de la Charte des Nations Unies
No. 46327, Comoros, Maldives and Sexchelles No. 46127, Comores, Maldives et Seychelles
A gt na tha coamerstion o Revional Inteerated Accord relatif 4 la coopération sur le Dispositif régional
Multi-hazaed Early Waming System for Afro-Asian intégré d'alerte rapide MUMIMIKUE POUT 6 SN wiu
Region. Male, 30 Apal 2009 astatique. Male, 30 avril 2009
Registration with the Secretariat of the United Nations: Enregistrement aupres du Scerétanat des Nations Unies ©
Regional Integrated Multi-hazard Early Waming System Dispositif régional intégré dalerte rapide multinisue
for Afnca and Asia, | July 2009 pour I'Afique et FAsic, Ler juiliet 2009

Done =t New York on 14 September 2009 Fait & New York le 14 septembee 2009

\i-Haza,, For the Secretary-General Pour le Sccrétaire Général
&
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“Integration of R
IOTWS Framework

e RIMES Integration with IOC IOTWS approved in
principle by IGC IOTWS Steering Group in its
meeting in Perth Australia on 3-4 December 2009

* Asper thisdecision RIMES will invite ICG/IOTWS to
join the RIMES Council.

* 2. RIMES is invited to send a representative to
ICG/IOTWS
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Integration of RIMES with WMO

* An MoU between RIMES and WMO under finalization

e RIMES Will translate WMO Mandate into Operational
Program

* RIMES and WMO Will develop Join Projects to build
capacity of NHMS

o WMO will facilitate GTS direct connection to RIMES
through one of the Member States

* RIMES will provide Research and Development
wesupport to NHMS .
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RIMES Products




roviding Localized severe weather
information

* Track, intensity and time of land fall of
Cyclones/Typhones

® Heavy rainfall, Strong winds

e Riverine and Flash floods

FCST. Mean Sea level Pressure 26042008 UTC 00+ 111 hes
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Heavy rai ,

24 hra. docodmulated rainfall(mm] forecast
far the period 11 Dec COUTC to 12 PDec OOGUTE 2008
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24 Hour Accumulated Rainfall in mm

Valid Between 31082010 to 010892010
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Updated Daily
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RIMES Operational Domain

Bangladesh
Bhutan
Cambodia
Comoros
Lao PDR
Maldives
Myanmar
Philippines
Seychelles &

Timor Leste



12 Hour Accumulated Rainfall (mm) Forecast Valid Between
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7-10 day using ECMWF Precipitation Forecasts
Forecasts Initialized June 16 - August 29, 2010
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Climate Change Impact Analyses

* Analyses of IPCC Scenarios
* Statistical Downscaling

* Analyses of observed Climate trend and
future projections

* Development of Regional Climate Models




Precipitation for AUG 2010

Unit:mm/day
30°N 10 cm less in
North , North
East;Central
20°N
and South
10°N
o*
10°S
Anomaly fields are disployed
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Real-time Seismicity Monitoring
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Email and SMS Alert Applications

Decision-support Tools
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Group Discussions- establishing what exist and
what is needed

* What do people already know and believe about
climate risk?

* What information is being used and who/where is the
source of information?

* What has been the past experience/outcomes of
information use?

* What kind of “new” information is needed to reduce
climate risk (current and near future)
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Case Study: Climate
Information System




Countries ble climate
informati ectively &
reduce lized &

usable ¢
resourc

ilable to




asons why climate information was not

available
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Absence of participatory mechanism for identifying user forecast
requirements

Available climate information not tailored to users’ needs and
requirements

Weak forecast producer-user communication channel
Users have difficulty understanding forecast language
Community-level dissemination is weak

Users have no mechanism for processing climate information once it is
received

Feedback channel from forecast user to producer is weak or nonexistent
in most cases
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| Assessment of available
technology
Capacity building through
partnerships
stitutionalization of end-
end system: pilot
demonstrations, replicatio

pply information to enabl
pro-active decision making

Monitor and evaluate

applicability of informatio

CFA
Methodology:

Six step
process



Focused Intervention:

Global
climate
information
providers
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National
institutions

End-users




End-to-end climate information generation and application system

Providing climate outlook
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Interpreting global climate
outlook into local outlook

Translating local climate outlook
into impact scenarios

Communication of response
options/ feedback
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Major Achievements of CFA
Indonesia & Philippines
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_— The CFA program is instrumental in establishing
institutional mechanisms that connect hydro-meteorological

communities, risk management institutions, & societies.

Farmers in Liquica district learning basic rainfall observation at the

ey Climate Field School for Farmers.
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Universities

Agriculture Office at District Level

Marine and Fishery

Forestry

Provision of Climate Outlook
In “meteorological language”

|

Translation of Climate Outlook
Scientific Language = Operational Language
(“Below Normal”) = (Lack of water)

l

Health

Tourism

Aviation - Maritime

Conversion of Operational Language into
p Management Strategies

» Change Crop Pattern !
» Change Planting Time !
» Change Crop Variety !

l

Directorate of Plant Protection
Dept. of Agriculture

Related institutions

Dissemin ormation to
Farmers a of Farmers




SUB BAGIAN TATA USAHA
Drs. Agung Wradsongko,

DIREKTUR
PERLINDUNGAN
TANAMAN
Ir. Ati Wasiati

MP

SUB DIT
PENGELOLAHA
N DATA OPT
Ir. Fatra Widjaya,
M Si

SEKSI
MONITORING
Drs. Tigor Sagala

SEKSI
INFORMASI &
DOKUMENTASI

Ir. Yarmiati
Munaf

*Subdivision on Climate Analysis
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SUBDIT
ANALISIS &
MITIGASI

DAMPAK IKLIM
Ir. Jatmiko

SUBDIT
PENGELOLAAN
PHT
Ir. Sarsito WGS, MM

SEKSI ANALISI
IKLIM
Ir. Irwan Kamal

SEKSI
KELEMBAGAAN
Ir. B. Indriastuti K

SEKSI MITIGASI

DAMPAK IKLIM

Ir. Endang Titi P.
MM

SEKSI
PEMASYARAKATA
N
Ir. Dyah Mutiawari

SUBDIT
PENGENDALIA
N OPT
Ir. Hari Utomo

BALAIPENGUJI
MUTU PRODUK
TANAMAN
Ir. Yayah Roliyah, M
Si

SEKSI OPT
SEREALIA
Drs. Ruswandi,
MM

SEKSI OPT
KACANG-2AN
DAN UMBI-2AN
Ir. Ety Purwanti

SUB BAGAIN TA
USAHA
Suparjo
[ |
SEKSI
PELAYANAN SEKSI
TEKNIK PENGELOLA/
Drs. Oscar Rulli SAMPLE
Dra. Tantri
Indrianti

KELOMPOK JABATAN
FUNGSIONAL




: 'Automatlc Weather Statlo
% ramgauge |

ogists has been formed
“information for risk manag
pugh their interactions with
inder the Program, they un
s should not just produce informati
rmation to the user context. |




A farmer shows
his
revised
cropping
calendar

A

Institutional and community-level dissemination channels in

demonstration sites have been s unity capacity to use climate
information have been built ate Field Schools, climate
forum, & community-level
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©  Women farmers participating in
the Climate Field School

work with extension

- workers in understanding

rainfall gra_

Farmers in Losarang subdistrict
Indramayu
showing rainfall
graphs
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€limate field school: implementation

process

Stage 1: training of agricultural extension @

specialists (district level) / ! \

Stage 2: training of agricultural '/ ' \,

extension workers (sub-district) !

Farmer Groups

FARMERS

Stage 3: training of heads S &/J Yo A S
of farmers groups %

Stage 4: dialogue
with farmers




Key coping strategy: crop substitution

El Nino 2002-2003

As reported by the lloilo Provincial
Agriculturist, due to early
dissemination of the El Niiho
forecast, farmers in the province
were able to mitigate its adverse
impacts by switching to
alternative crops (e.g. rice to
watermelon)

El Niho damage - 64.00 M
Production of other
crops - 732.02 M

f#“e,gence Php 688.02 M
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Case Study: Long Lead Flood
Forecast Application




nstitutional Collaboration For Sustainable End-
to-end Flood Forecasts System

E (EAS)/ADPC
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End users
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translation
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mge Forecast Schemes

(). Initial Data
Input

(IV). Generation of

Probabilistic Q

(). Statistical | | (Il).
Rendering Hydrological

Discharge data

Hydrological

Model

Hydrologic model parameters -

* Lumped
* Distributed

* Multi-Model

NOAA and NASA
(i.e.CMORPH and GPCP)
satellite precipitation & GTS

rain gauge data

Discharge
Forecasting

ECMWF
Operational
ensemble
forecast

R
&

~

&’b
RIMES

'

« Accounting for
uncertainties

* Final error
correction

* Generation of
discharge
forecast PDF

 Critical level
probability
forecast

s

Downscaling of forecasts
Statistical correction
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2007 Brahmaputra Ensemble Forecasts and

Danger Level Probabilities

7-10 day Ensemble Forecasts
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Plumes and probability pies for the first Brahmaputra
flood July 28-August 6, 2007

High probabilities of exceedance of the danger level by the
Brahmaputra at the India-Bangladesh border
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Accomplishments
* The model performs consistently well and

correctly predicted all floods from 2004 on ward
( 2004, 2007 and 2008)

* The flood forecasts provides onset of flood,
duration and dates of receding of floods
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1-10 Days Forecasts at Bahadurabad 2010

Multi-Model Brahmaputra Discharge Forecasts
7-10 day using ECMWTF Precipitation Forecasts
Forecasts Initialized June 16 - August 28, 2010
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-10 Days Forecasts in the FFWC Website

Flood Forecasting and Warnina Centre. Banaladesh
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Flood risk management at community level decisions and forecast

lead time requirement (Eg. Rajpur Union, Lalmunirhat district)

Target groups Decisions Forecast lead time
requirement
Farmers Early harvesting of B.Aman, delayed planting of T.Aman 10 days
Crop systems selection, area of T. Aman and subsequent crops Seasonal
Selling cattle, goats and poultry (extreme) Seasonal
Household Storage of dry food, safe drinking water, food grains, fire wood 10 days
Collecting vegetables, banana 1 week
With draw money from micro-financing institutions 1 week
Fisherman Protecting fishing nets 1 week
Harvesting fresh water fish from small ponds 10 days
DMCs Planning evacuation routs and boats 20 — 25 days
gz Arrangements for women and children 20 — 25 days
Distribution of water purification tablets 1 week
Storage of dry food, drinking water, deciding on temporary 1 week
accommodation
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USER MATRIX on Disasters, Impacts and Management Plan for Crop, Livestock and
Fisheries sector

Disasters Crop Stages Season/ Impacts Time of Alternative management
month flood plans
forecast
Early flood | T.Aman Seedling | Kharif II Damage seedlings Early Delayed seedling raising,
and Jun — Jul Damage early planted June Gapfilling, skipping early
Vegetativ T.Aman fertilizer application
e stage Delay planting
Soil erosion
T.Aus Harvestin | Kharif] Damage to the matured Early Advance harvest
g Jun — Jul crop June
Jute Near June-July Yield loss May end | Early harvest
maturity Poor quality
S.Vegetab | Harvestin | June-July Damage yield loss Mar - Pot culture (homestead)
les g Poor quality Apr Use resistant variety
High flood | T. Aman Tillering | Kharif-II | Total crop damage Early Late varieties
July-Aug June Direct seeding
Late planting
Late flood | T. Aman Booting | Kharif'II Yield loss and crop Early Use of late varieties
Aug-Sep damage July Direct seeding
Early winter vegetables
Mustard or pulses
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Risk Communication for Flood Forecasts

Mobile phone b

Sending SMS to Mobile

Flag
bk hoistin

vy v foumme w oy v N e o
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Risk Communications

* 1-10 days forecasts shared with the decision makers at
national and district level through fax and e-mail

* 1-4 days forecasts information communicated to the pilot
communities through SMS and flag network. If danger
level probability exceed 85%, 10 days forecast
communicate to the pilot areas and appropriate actions
take place




itutional and community responses on 2007 flood forecast:

ADPC Field Team

Discussion of options with local communities,

CBOs, local working group members,

Incorporated networks .
Flooddfv:recast into Communicati i iEathio S:I;nomumcatl Information to relief agencies
issued for two ized on to project - about the extent of flooding
boundary gusiomize Esa nto Disaster
locations 'ocal model P stakeholders  Emergency
and local DMC Group
] E———— I EEE I
21 22 23 24 25 26 30 2 Aug
Jul Jul Jul Jul Jul Jul Jul

Local Community Local Aid agencies (I}eltleL i

institutions 1" low lands Risasier arranged :Srzl du. iy

prepared reserved Management | jogistics and Sf: ‘: d'“

response their food, Cominittas begin ? e(;-e

and relief drinking and dialogue s

A water, fodder Volunteers with district

requirements  prepafed for | administratio

rescug n
Flood water Low lying
exceeded areas are
danger level flooded on
on 28th July 29 July




Community responses to flood forecasts

Ty

: (c) Eatzsing net around pond to protect fish () PEOI 1v1ng on macha (hamboo made
structure) durtng flood







Economic- Benefits

* In 2008 Flood, Economic Benefits on
average per household at pilot areas

e Livestock's =TK. 33,000 ($485) per
household

e HHassets =TK. 18,500 ( $2770) per
household

e Agriculture = TK 12,500 ($180) per
household

 Fisheries =TK. 8,800 ( $120) per
households

* Experiment showed that every USD 1
invested, a return of USD 40.85 in
ity benefits over a ten-year period may be
)
ereahzed (WB).
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Group Work: Establishing the relevance and
usefulness of EWS

[s the new information relevant for decisions in your sector? Why?

Are the sources/providers of information credible to the intended
user? Why and How?

Are practitioners (or users of information) receptive to the
information? What factors hinder or enable?

[s the information accessible to the decision maker? Describe gaps
if any

[s the information compatible with existing decision models e.g. for
agriculture, water management practice? Describe gaps if any.

Does the community (or users) have the capacity to use
information? Describe gaps if any.
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