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Introduction

The South Asian Seasonal Climate Outlook Forum (SASCOF) was established in 2010 by the South Asian members
of the World Meteorological Organization (WMO). Since 2010, SASCOF sessions have been organized every year
just prior to the sinmer monsoon season. Given the large benefits derived from the annual summer SASCOFs,
the first winter SASCOF was organized in October 2015. Based on the recommendations of the first SASCOF,
capacity building training workshegor participants from Souttsia started from SASCQF Conducting of

Climate Services User Forums (CStUEQnjunction with SASCOF meetiigmmenced in 2014.

In South Asia,lmost 7680% of the total annual rainfall occurs during the monsoon season{3@ptember)
Thishasgreat socioeconomidénfluence on the region and thus its culture and herita§easonal to inteannual
variability of monsoon rainfall, both in amount and distribution, often results in severe droughts or floods over
this densely populated region, with largcale impacts on the agrarian sogidh terms of agricultural
production and food security. South Aseereforerequires ever more accurate, reliable and useful information
about the monsoon as well as early warnings about monsoon activity.

The monsoa is a strongly coupled phenomenon in which ocean, atmosphere and large land mass are integral
components of the system. The science behind the South Asian monsoon and its variability on different time
and space scales is quite complex and monsoon predidistill considered to be a difficult problem. However,

the last few decades have seen remarkable advances in the understandingrenticaprediction with longer
leadtime of several aspects of the monsoon, mainly the rainfall strength and its patter

It is with this background that thisurteenth edition ofSASCOBASCOH4)was plannedn Kathmandu, Nepal.

The event wasosted bythe Department of Hydrology and Meteorology (DHM), Ministry of Energy, Water
Resources and Irrigation, Government addl in collaboration with RIMES and the UK Met Office édrialy

GKS !''YQa 5SLINIYSy(d 7T2(@AD)yhdeSthe/Asidl Redighdl Resibefe@ ® fa EhavgBy
Climate (ARRC@rogramme Strengthening Climate Information Partnerships (SCIPSf&Ectproechnical

support was provided by Regional Climate Centre (RCC), India Meteorological Department (IMD), Pune, India
and the World Meteorological Organization (WMO).

Participating Institutions

National Meteorological and Hydrological Services (NEHrom South Asia
Bangladesh Meteorological Department, Bangladesh
Department of Hydrology and Meteorology, Nepal

Department of Meteorology and Hydrology, Myanmar
Department of Meteorology, Sri Lanka

India Meteorological Department, India

Maldives Met@rological Services, Maldives

Meteorological Service Singapore (Remotely)

National Center for Hydrology and Meteorology, Bhutan
Pakistan Meteorological Department, Pakistan
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REGIONAL AND NATIONNBTITUTES:
1 Departmentfor International Developmen{DFID) Nepal
1 Food and Agricultur®rganization othe United Natiors-Regional Office for Asia and the PadifiaQ
RAR, Thailand
Indian Institute of Tropical Meteorology TM) India
International Centre for Integrated Mountain Developm@@MOD)Nepal
International Water Management Institut@WmMI), Nepal
International Institute of Environmerdand Developmen(lIED) UK
Nepal Academy of Science and Technoldg¥ST,)Nepal
Practical Action, Nepal
Regional Integrated Multhazard Early WarningystemgRMES, Thailand
Tokyo Climate Center, Japan
UK MET Office, UK
United Nations Development ProgramrigNDR, Nepal
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United Nations Economic and Social Commission for Asia and the RagiixtSCAPThailand
UN Resident and Humanitarian Coordinator for NéptN RCHC), Nepal

World Food PrograrWFP) Nepal

World Meteorological Organiziain (WMO)
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USERB SECTOR:

Bangladesh Water Development Board, Bangladesh
Department of AgricultureMinistry of Agriculture andForest Bhutan
Department of Agriculture, Nepal

Department of Irrigation, Sri Lanka

Ministry of Fisheries, Marine Resources and AgricultMaldives
Odisha State Baster Management Authority, Odisha, India

=A =4 =8 -4 -4 -4

Pre-COF Training Workshop

Day1 Thursday 18April2019

The 3-day PreCOFTraining Workshoppreceded the SASCQE main sessionwith the last day devoted to

preparation of the consensus forecast. The Ses&iegan with welcome remarks by the Deputy Director

General, DHM Dr. Jagdisbr Karmacharya followed byemarks from Dr. Rupa Kumar Kolli, WMO, Dr. G.
Srinivasan, RIMES, Mr. Francis Colledge, UKMO and Dr. Sivananda Pai, RCC, IMD, Puacegwhibethe

AYLRNI YOS 2F (KS {2dziKgSald az2yazz2y G2 GKS NBIA2YyQa
be provided to government and stakeholders was stres&muthwest monsoorh & { 2dzi K ! aAl Q& &«
K S NJ (CbuntBes df the region are bound by tkaltures and traditions defined by the monsoon rains and

therefore Regional collaboration is fundamental, and not ceremonial nature.

[Francis Colledge, UKM@RRCC is ayarregionalprogrammethat recognizes the important rolBASCOfas

in supporting and enhancirtge services oits four focuscountries Afghanistan, Bangtkesh, Nepal and Pakistan
(https://www.metoffice.gov.uk/services/government/internationalevelopment/arrc§. ARRCCis working
across alltimescales(weather, seasonal, and climatend aims toimprove the application and access to
weather, seasonal and climate information and services through the provision ofteewologiesand
innovatons to deliverscience to societySASCOE4 was funded by the ARRCC SCIPSA peojdds led by the
UK Met Office and delivered in region in partnership with RIMBES SCIPSA project has three key components:

Q) Strengthening regional and nationalnshte organizationghrough the regional and national climate
outlook forums so that they become standard platforms for the provision of seasonal climate outlook
information and interfacing with user sectors.

2 Engage with user departments in key prigriectors in the region through a series of planned co
development workshops to identify useeeds and develop solutions to meet user needs including the
use of optimised seasonal forecast systems using the latest models and scientific knowledge.

3) Capaity development of both users and generators of climate information through training workshop
and cedevelopment activities.
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https://www.metoffice.gov.uk/services/government/international-development/arrcc

Capacity development and sharing of knowledge is crucial for sustained improvement of climate information
and servicesHistoiically theconsensusutlook process is subjective in isoduction at SACOF evenénd this

does not allowit to be verified monitored or nor can it be easily replicate®MO developing a guidance
document for the purpose dfmplementing anobjective pocessto produce a operationalregional seasonal
prediction SASCOF has bddentified as a pilot for testing out the adoption of a more objective procedure for
preparing seasonal climate outlooks and their regular update process.

Agenda of the Traing Workshop is aAnnexlandii KS LJ- NI A O Anrexy. The mainfissu@sidisdussed
were:

[Rupa Kumay WMQ] WMO is making efforts to bring uniformity and harmonize the way we prepare seasonal
climate outlooks in the region. A discussion papertlais issue is available at the linkvfw.wmo.int/.../Draft-
DiscussiofPaperObjectiveRegionalSeasonalForecasts.dogx

[Pai, RCC, IMD, PuhBetailed theprocessof seasonal forecast production

1. Selectthe most appropriateGlobal Climate Model data made available by the Global Producing
I Sy i GECith thé most skill

2. Bias correct modelithere is aneed for good nearreaktime precipitation and temperature
observational climate data for long tinpeeriod (at least 30 years), ideally gridd&d

3. CalibrationusingClimate Predictability TodCPY (usingprecipitation or SSThowever currently CPT
cannotcreate multtmodel ensembles anitlis also difficult to look athe spreadas it isbias corrected,
standard errors are more useful

4. Combineuncalibrated andcalibrated (if suitable)forecaststo produce agridded regional forecast
product

5. It was noted that it &kes time to combine andnalyzethe suitablemodelsto use, and that there is a
need for a @M comparison study to support SASCOF forecast efforts

6. Many Countries in region requires seasonal prediction relevant to their specific national domain. Tools
such as the CPT (Climate Prediction 4Bt are popularly used to provide downscaled seasonal
prediction at national level. This however requires observed data from the countries to provide
customized products.

7. Final regional product

** Suggested to start with th€limate Hazards Group InfraRed Precipitation with Stai@iHRIPS)ata and
mergeCHRPS witlgreater spatial resolutiomationalleveldata. Need to be aware thatincertainty is not just
present in models, but also observational datadétwve change this observational dataset every year, hard to
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjImOvB8LziAhUhS48KHVc2AdAQFjAAegQIBRAC&url=http%3A%2F%2Fwww.wmo.int%2Fpages%2Fprog%2Fwcp%2Fwcasp%2Flinkedfiles%2FDraft-Discussion-Paper-Objective-Regional-Seasonal-Forecasts.docx&usg=AOvVaw1EOEsYdMbFC0FlW6X39GgI
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjImOvB8LziAhUhS48KHVc2AdAQFjAAegQIBRAC&url=http%3A%2F%2Fwww.wmo.int%2Fpages%2Fprog%2Fwcp%2Fwcasp%2Flinkedfiles%2FDraft-Discussion-Paper-Objective-Regional-Seasonal-Forecasts.docx&usg=AOvVaw1EOEsYdMbFC0FlW6X39GgI

verify. Request for station data processito gridpoint data. RCC Pune can help in producing such data for
NMHSs in the region. Another issue is that a suitable data for temperatsomeedsto be identified keeping

in mind the need for some degree of cressmpatibility amongst the choserainfall and temperature
observational data sets.

Dr. Paialso noted that:
f 1G Qéportant to identify drivers, at regional and national scales and understand their roles at these
spatial scales in a precise manner, like mapping the impacts of El Niriaatida at country levels.
In future, we also need to generate verification maps showing verification sobtegcile categories.
While looking at model ensemble results, it is also important to look at the spread. Skill assessments
arenecessaryat€@K Y2 RSt Qad ylI GAGS NBazfdziAzy Fa Y2RSf LINE

f
f

During the country presentation session that followed, participant NMHSs presented their preliminary forecasts
prepared for the forthcoming Southwest Monsoon season as surzedin Tablel.

Bangladesh Apr 19: So far abv normal, unudsavere TS Forecasts made using CPT
with hail continued Rainfallnormal, Tmax/min slightly above
India - 2019 precip near to below normal
- Deficient rainfall in north, dry zone i
south expecting higher rainfall tha
normal
- Conclusion: rainfall most likely ne
normal.
Maldives Mainly 2 seasonsrainy and dry; south of - 2019 forecast: showingnormal to
Maldives experience most rain above normal rainfall (multi-model
For Maldves using CHRIPS data is difficul ensemble)
the atolls are not resolved; we can use A\
data instead, there are 20 weather statior
installedc there will be 36 in total (but only
5 stations from 1995)
Showed 2018 forecast; deviations at
station level rainfalat 5 stations compared
Myanmar - Forecast: generally near normal
Nepal 2018 review: forecast was near norme - 2019: CPT: abv normal inedt Nepal
correct in most areas, but some receive avg-5.9% = near normal, likely to b
much above, and a lger area slightly below near normal
SriLanka @ Verification of 2018: different from May tc - 2019: near to below normaJ CPT|
rest of monsoon season, May 2018 below normal in SE, wet signal for re
Tropical Cyclone had major rainf: - Useddiff model products, CPT (C
influence; MJO veryimportant, so sub SST predictor), RIMES focus tool
seasonal forecasts and wupdates &
important; EI Nino usually indicates mor
rain in month of May
Pakistan

Tablel NMHS country forecast summary.

Discussiomoints:

DocumentedStandard Operating Procedures (SCi*e)needed for the pcess of modifying and updatirige
seasonaforecast ast present there is naniform agproach on the dataelectedlsed toproduce the SASCOF
output. A peefreviewed paper could be developed on all possible data inputs to provide guidance for an agreed
common approach, so all countries work witle samethe dynamical model and observationddta.

\
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Deputy Director General, DHM, Nepal informed about the installation of Doppler radar ierwé&&tpal. Users
have become more awamboutseasonal forecas@nd their potential usefulnesgrom the user perspective, a
season could be normal, butanth-to-month variations within the season could be quite different. Information
on subseasonal scale is therefore important for users, in addition to seasonal outlooks.

Subseasonal to seasonal (S2S) scale predictions:

A remote presentation was made Byea Turkingpn, Meteorological Service of Singapore on S2S experimental
products spanning lead times from 2 weeks to 2 mon8®S products bridge weather and climate tistales
serving as updates to seasonal outlooks. Preliminary results based on faéaf@i events in Southeast Asia
during 201516 indicate potential usefulness in terms of preparedness for weather extremes. More extensive
follow-up studies are required before operational applications.

Working with CPT:

[Andrew Colman UKMQ Climate Pediction Tool (CPT) was ustddemonstrate preparation of theurrent
seasonal forecast following a stép-step handson exercise. Participants used the tool with model and
modified CHRIR@cludes gridded data from India and Maldivek}ervational dta provided by RCC, IMD. They
were all able to produce some forecast and skill maps by the end of thartthpresent back to thaudience
for their respective country contexts.

Day 2: Friday 19, April 2019

International Research Institute (IRI) for Glieand SocietyMap Room products

[Andrew Colman, UKMDIntroducedthe IRIStrengthening Climate Information Paerships¢ East Africa
(SCIPEA) climatiata portal (http://scipea.iri.columbia.edu/maproom/index.htiy and demonstratedhow to
download andsisualize datavith the various magoom toolsandhindcast anomaly correlatian This is an ideal
starting point toexplorecorrelatiors before conducting CPanalysesAt the conclusion of this work session,
Kumar WMO observed that a range t¢bols are now availableto use, however there isneed to decide
collaborativelyon a uniform approacton choice oflataand uniform approachMoving forwards the IRI SCIPEA
climate data portal will be replicated for the SASCOF regioler the SCIPSA projedtowing all NMHSs access
to the samedynamical model outpuand gridded observation data.

Seasonal Forecast Customization (FOCUS) tool:

[ltesh Dash, RIMES}lade a remote presentation on the seasonal Forecast Customization (FOCUS) tool
developed by RIMEFOCU% being used in some of the RIMES Member countries in the re§ibhanka,
Maldives, Myanmar and Bangladesh. The current verggas seasonal forecasfrom four models; ECMWEF,
COLA, GFDL and CFSv2 and producdts-model ensemble(MME) averagesising simple arithmetic mean,
weighted average, principal component regressepproaches. The tool enables creation of climate zones
within countries or regions as defined by users through a graphic user inteffaedirst version was developed
using MATLABIatform which has now been modified wddased tool developed with .Net and Pythar-(
written codes currently systemundergoing testingand transition to a php interfageExamples for Sri Lanka
and Myanmar were presented. NMHSs in the regido are ugng FOCUS are provided with access through a
restricted login.

Discussion point:
It was agreed that moving forwards thesdouldbe two different methodologiesippliedto produce theMME
for the operational seasonal forecast, these include:
1. Accessing datthrough the IRl SCIPSA climate data popagduce a MME using R script tools
(described laterpf uncalibrated and CPT calibrated model output.
2. Production of the MME using the FOCUS tool.

[Takuya Komori, JMAIntroduced Tokyo Climate Centre, Japanes& (1 S2 NR f 2 3 Avizb siteahdd Sy O& Q&
seasonal climate prediction products. Currently, JMA datasets are not available in the ensemble model suites
being used. It will be important to consider and incorporate JMA seasonal forecast datasets in future versions

of the tools that are being developed for the SASCOF re@oranic El Nino statusirculation patterns in

response to these conditions of SST and precipitation patterns were discussed. Forecast was below normal for
Northern parts of South Asia, whilei Sanka and southern parts were indicated to receive above normal rains.
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It was indicated that the model spread was large. Temperature was widely shown to be above normal and heat
waves were probable, both in association with the El Nino and the backdrofugiobal warming trend.

Ensuing discussions highlighted ttentradicting results from the normal expected El Nino response occurring
concurrently. The influence of the Western disturbances over the north areas and persisting weak El Nino
conditions ae likely to keep forecast uncertainties highring this season. Regarding meeting the user demand

F2NI Y2y az2y 2yaSias FANROGE & st Bndersingd wRhQIErkyyh&n op&aficnd 2y 2y &
context. This needs to be carried out dmra-seasonal timescales, it may be difficu#ts a seasonal outlook, but

perhaps can be takeap in S2S or sueasonal update cycles. However, MJO which is an important driver has

to be adequately simulated by the climate models. Pai also suggésiedHMScould use the climatological

date plus standard deviation if asked, but can only predict actual date at short raii@edéys).

[Sreejith, RCC, IMD, Puhummarized RCC views and forecasts for the season. ENSO forecast was expected to
be most likely ESO neutral during monsoon season. IOD to be slightly positive around Monsoon, almost neutral.
RCC, IMD Pune is bringing out climate of south Asia, ENSO 10D bulletin which is updated each month and is
available from the RCC, IMD, Pune web§itép://www.imdpune.gov.in/Clim_RCC _LRF/Index.Htrbifferent

model outputs and forecasts using MME (coupled model bias corrected) were disci@sedr, WMO
suggested that the RCC, IMD Pune websiteld/bde more helpful to countries in the region, if they were able

to access and display data and use the data for their own-pamtessing and analysis.

Discussionen a widerange of topics including differential impacts of El Nino over coastal arebsmaaliislands
influence of IOD, Western disturbances that influence north and MJOs that drivesgrisonal variations in the
region. Requirements for dedicated group for climate and seasonal scale predictions and capacity development
trainings of longr duration were suggested. Regarding seasonal outlook for tropical cyclones, the group noted
that RSMC, Delhi provides cyclogenesis potential bulletins every fortnight, however the need from users is often
for number of cyclones or cyclone days. UKMO B@MWFhave seasonal outlooks for cyclone potential and
RCC, IMD, Pune could link to these sources and provide access to counties through links on its website.

Skill scores to assess GR@dels, forbetter country level information is importanGPC webtgs provide such
verification and reliability statistics, but ¢ése need to be disaggregatetb country domainsfor easy
interpretation. Seasonal outlooks requite be updated every month. It was proposed to consult and update
outlooks via video conferemccalls. To facilitate, NMHSs were requested to identify focal points for SASCOFs
who can attend video conference. When planning trainings, countries often prefer shorter trainings due to
human resources and funding constrainitsis important to group peicipants by level of competencies while
conducting and planning training sessions. WMO is also planning to get scientists to-dvargeks incountry

to assess country capabilities and requirements.

Andrew Colman presented skills demonstrated by awddl set of models and led a practical session on

producing multimodel ensembles using R script using SST and precipitation varigbiesvas followed by a

summary of southwest monsoon season 2019 foredastPai. Regarding El Nino, currently weak BbNi

conditions prevail along with a weak oceatmosphere coupling, so El Nino strength is likely to decrease during

0KS {2 az2yaz22y aStrazy 2F Hamdpd LYy aAYATI NI 8SIFNDRa mdc
period average, while in the ye2004, El Nino strengthened with JJAS rainfall falling to 87%. During the current

season Neutral to positive 10D is likely to strengthen the monsoon. Eurasian snow cover is slightly below normal,

which also favors a stronger monsoon current over the nggid lY2y3d GKS Y2RStazx 9/ az2cC
strong rainfall signal, while UKMO and EUROSIP MME, show below normal rains during JJACoDiomtits

indication is towards drier anomalies over North East region of South Asia.

Day 3, Sunday 24pril 2019

Conseasus Forecast Preparation

Session opened witan exercise foparticipant NMHS# usingthe updated CHRIPS dataset for the region in
CPT to compile seasonal forecadtar Sri Lankat, was noted that the month oMay has to be included in their
seasonaforecasts. hferences were made by countriamdwere discusseth an open forum

While summarizing forecasts from a variety of models it is a challengaritce at an objective consensus,
particularly when spread of forecast result is large. Thibéscese when main drivers like the EL Nino ar in
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weak state. In such situatiorisis known thatintra-seasonal and influence of systems such as the Western
disturbances that influence the Northern parts of the region tend to become prominent. Alscotaiection

patterns under weak concurrent El Nino conditions are not clearly understaalich situations, model results

have to be subjectively combined with knowledge of regional climatology. Komori, suggested to identify specific
regional strengthsfthe models and also discuss differences in model results, ultimately selecting sets of models
that are better suited for each country domaigtarting with the best objectively generated consensus forecast,

the SASCOF group can make subjective changias;leardocumentationof the arguments used to make such
changes. For example, climatology of tropical cyclone tracks over the Bay of Bengal during El Nino and La Nina
conditions during Oebec months was used in SACTHconsensus to revise rainfall émast over the southern
peninsular and east coast of the sabntinent.

Final consensus draft summary was agree@Nommnal rainfall is most likely during the 2019 southwest monsoon
season (June September) over most parts of South Asia. However, alboweal rainfall is likely over northern

parts of the region, eastern coastal areas of Peninsular India, Sri Lanka, southern parts of Myanmar, and most
parts of Andaman Nicobar Islands. Belowrmal rainfall is likely over some areas of southern Pakistame

areas along the west coast of Peninsular India, northern parts of central India and some areas of northeastern
part of the region. Remainingreas are likely to experience normal rairfatp

[Srinivasan, RIMBESASCOMext steps
Following discussits towards more objective approach for generatopgrationalclimateforecasts the forum
agreed on

- Observedprecipitationdataset for region to be usedCHIRPS modified versido,be populated with
country contributions of gridded observed data setsoe facilitated by @ontinued workshop for
data improvementRecognizedhe need to naintain consistency between rainfall and teergture
variables in observed datasets being used.

- Set of GCMs to be used for MMEs. To be refined with monsoon migsiearch

- Two methodologies to besedin the production of MMECPT& enhanced new versioof the FOCUS
tool to be developed by RCC, IMD, Pune and RIMES collaboratively for the region.

- SASCOE5 MMEforecast produced by RCC, IMEynebefore meeting (miesep). Then during
SASCOF work to understand in more detail the forecast in terms of teleconnections, signals, model
performance, ICs etc. Critique and open discussions. Finalize an agreed product.

- Infuture dare forecast in digital form, ihedinghindcass, so NHMS can usfeesefor further
refinementat the national and sulmational level and allow for the production of regional services

- Followed by monthly updates, using same approach. Use nodal points from each NMéiBsalls;
website

- Verification and refinementg; cycles.
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SASCQOH & CSUF

Opening SessidMonday, 22 April 2019
The Opening session began with a warm welcome from Baflblved by lighting of the traditional lamp and
National anthemThis was flowed byemarks byhonorableguests:

Dr.Saraju Kumar BaidyBjrectorGSyY SNJ f Y 51 a> bSLIftY ¢KS Y2yazz2yQa (SYLE
on millions of peopleand prior information will always be helpful for society in planning risk management
strategiesSASCOFs thstartedin 2010, providea platformto share knowledge;ontribute tocapacity building

in seasonal predictioand helpidentify needs of user sectorBHM was veryproud to hostand NHMSin the

region have benefitedthrough enhanced capacities and confidence éasonal forecastsAlso, felpful for

managing agriculture and water sectors.

Dr. Madan Lal Shrestha, Academician, National Association for Science & TechnologyMNgtSmportant

thing is the collaboration and in time the quality of the outlook wdt better and better. RCOFs have become
one of the most effective mechanisms for forecasting monsoon. Climate system that we have observed is
changingfor example Western disturbance$iave beermore active this year, more snoand we havenoticed

real dange Inour | (i K S NI & suBhSeyehitdlivetimbt2ed only once in lifetimewhile we havealready

seen 2 or 3The tornadoeventreported in southern Nepal oMar 31%, 2019has been disastrous witlossof

life and property. This is first timeto witnessatornado in Nepal. Need talsolook at other seasons, not just
monsoon.Linkages between ENSO and rainfall at country level has to be understood, as negative ENSO results
in less rains over Nepal. Such informatiommgportant for agricultureas tis sector is interestetb knowwhen
monsoon will arriveOnset is a lg challenge for meteorologist&\notherchallenge is how to convey message

to users need to customize outlook. Forecast fod&ys is helping a loWishedfor a fruitful interactionduring

the forum.

Dr. Srinvasan, RIMESDn behalf of director RIMES, and welcome. RIMES very committed to SASCOF process
which is eucial for ensuringhigh standards andonnectingglobal, regional and nationalystems tomake a
difference at ground leve Goes beyond seasonal and climaa@d brings together users, sthat they see
progress and recommend improvemen8ASCOF is adtonal procesthat RIME& regional organizatiowould

like to see itsustainedand alsaall countriesnvolvedare membes of RIMES.

Mr. FrancisColledge, UKMOThanks to DHM and excellent team. Thanks to everyone travelling long distance,
shows importance of event. ARR{SG@regional progranwith afocuson Afghanistan, Bangladesh, Nepal and
Pakistan ARRCCecognizeghe importance of regional collaboration, and how reliatdad useful seasonal
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forecasts are importanio a wide range of users across South ASilanate variability can trigger cris@hrough
close engagement with partneRIMES rad RCC Pune we amerking toenhance theSASCOF process, bringing
together everyone to identify new ways of working and enhance flothéonational levelproviders and users
of seasonal forecast information and services

Dr. Sivanand#®aj RCC, IMDRune:Since 2014, procedsas been tremendously improved. 2019 RCC Pune
coordinating with RIMES and UKMO support. Pleased that WMO have chosen 3 RCOFs, pleased one is SASCOF,
next few years working together to make process more objective.

Dr. RupaKumarKolli, WMO Welcomel partidpants and thanked DHM on behalf of Secretary General, WMO.
Said thatRCOF events have evolved to become flagship of WMO activities. Thanks to hosts and active
engagement & support of Nepal, RCCC Pune for critical supposrgcialiptechnical side Appredated the
support throughDFID funded\RRCC programnbeing implemented by UKM@hat isenthusiastically engaged

andis promoting climate aspects of SASCB¥pressed happinesdout RIMES increased involvemewhich is

critical. The first seasonal foremst was done for monsoon in #9entury, with limited information, but
significance wasecognizeddue to its benefits fosocial and economic policy. Monsoon is a common driver of
many processes. Happy to see SASCOF taking recommendations. Many glmlrakeeavailable to countries

but recognised that regional collaboration is critical. Important that information is consistent. Initiative to have

a third-pole RCC network to deal with special climate needs of mountain communities, which is important for
water resources. Time to expand SASCOF process, e.g. to climate change projections so we have common
understanding.

Dr. Sanjay Sharm&ecretary, Ministry of Energy, Water Resources and Irrigation, Nép@al excited to be here.
Water utilization is tricky, especially due to climate change. Our water security, health, energy, all being
threatened. Nepal experiences sharp deviations in rain, due to topogra@phyblessed, if rainfall is normiabm
JunSep,but when monsoonweakens,we are doomedand when rainfall is in excess hard time catering to
rescue and relief. Huge economic losses. Monsoon forecast v impor&e#sonal forecastmay have
limitations, but as we continue to improve tools, data confidence should improve. Agriculture most important
sedor. As Nepal @l hasno large storage systems, seasonal forecast most helpful in managing water levels.
Reliable monsoon forecast can prepaigfor aid. Timing of SASCOF relevant. Stakeholders, engineers, farmers
are mainusers. Information regardingngertainties useful to develop contingency plans. In future, observations
important for verification andcorrectingbias. In Nepalve alsoneed to build capacity, esgiallyfor medum-

range forecast.

Mr. BarshaMan Pun Ministry of Energy, Water Resourcesand Irrigation: Gongratulated DHM, WMO, RMES

RCC for roles inrganizingimportant forum. Nepal topography ranges drastically up to 8848m, resulting in
diverse climates. Amount of rainfall varies considerably. Summer monsoon of greatest concern,ra;&0Pb6

Fid GKA& GAYSST FIFENNXSNARA KAIKfe RSLISYyR 2y GKA&AX lFa Aa
vulnerable to landslides, monsoon can result in huge losses, and devasting floods, which cause great trouble, we
invest huge moneyTherebre, forecastsare veryimportant. Allow opportunity to plan and take measures.
Responsibility to provide weather and climate infation to farmers, areas of ministry and to the public. In
agriculture sector, users gkasonal forecastnable to select rast appropriate planting times/crops. Minimizes

risk assoted with variability, and extreme events. Reliable data useful for planning energy and water.
Important to speak on regional, or even global scale, to develop services. Water resimpertant for rapid
AYLINR@SYSYyid 2F bSLItQa SO2y2Yeod

Dr. Jagdisivor Karmacharya, DDG, DHIBASCOF is vemyportant event for region. Weather and climate
becoming more erratic and departing from normal. People have learnt to adapt, but these things are engrained,
but climate ischanging and becoming less predictable. Forecasts at all timesmadémportant. Short to
medium range has progressed a lot, baeasonal forecasting istill evolving, slowly. Past used statistical
prediction, but now dynamical models imgved. Pleasethat SASCOF hasen chosen by WMO tpilot new
approachand interactionwith stakeholders on seasonal scale. Nepal can learn a lot. Hoping here we can engage
many more forecasters. Happy this SASCGRosted by UKMO/RIMES with ARRCC prmgrARRCfocusing

on seasonal and climate, covering all our needs. This evargreat opportunity. Thank yoie look forward

to a drong collaboration with IMD, RIMES, WMO.
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Session: ISeasonal Climate Outlook

Advances in seasonal climatic predictionad its relevance to south Asia

Tokyo Climate Center (TCC), Japan Meteorological Administration (JMA)

aN» Y2Y2NRA FTNRY ¢21@82 [/ fAYFGS /SYydSNI 6¢/ /0% WILIY LN
(JMA) for seasonal climate predictions over soA#ian region for the year 2019. He highlighted the role and

the products available from the lead center and MME prediction methods develapdA. supports NMHS

through data/information provision and capacity development activities. TCC website, seeatienififrom

hindcasts, probabilistic forecast for coming summer.

He also presented probabilistic skill of IMA, ensemble mean of precipitation and temperature for south Asia (JJA
2019). He discussed the use and feedback mechanism oPAsific regionn interpreting Seasonal Climate
hdziif 221 Q® Ly O2y Of-airiafedl greciitatiodaf SoiitisAsia is &pedtedltoN® below normal
while above normal in most part of the $snka and south Indiaremperatureoutlook wasexpected to be

above rormal in the most part of South Asia.

He stressed on the need fbtonthly discussioson seasonal outlookgnd the importance ofeedback. Examples
of information, products and tools. TCC provides training seminar, encouraging all to come along (1cthom ea
country).

Responding tauestions he clarified that presently the seasonal forecast products are availalieécategree
grid resolution,but are likely to be available dt.5-degree resolutionrsoon. He said thatTCGis focusedon
monthly now, and n 2 years, update teystemwith 60 km (0.5-1deg, so a higher resolution product would be
available

UK MET Office (UKMO)

Mr. Franci€olledgedescribedavailability of the seasonal forecast data fra® GPCsyith data access through

different sources, iduding the more recentCopernicusClimate Data StoteHe presented! ¥ aSid 2 FFA OS¢
GloSEA5 operational seasonal forecasting model with the atmosphere (~60km) and ocean (0.25 degree)
resolution, showing pictorial difference in resolution between previouSlosead4.Two Seasonal Forecast

Members run out 216 days, 2 sitkasonalForecastMembers run to 64 dayA wide range of pductsare

available via the Met Office websitet{ps://www.metoffice.gov.uk/research/climate/season&b-decadal/gpe

outlooks/indey, includng Nino3.4 graph, map products;Bonth UK outlook for contingency planners.

On ollaboration with various countries especially in Asia, he nomed the Climate Science for Service
Partnership CSSPChinaresearch project thats building bases of services to support resilienfor example

the Yangtze Seasonal Forecasts where he highlighted the use of seasonal mean precipitation ovetthsimiver
for effective flood contralHe also mentioned about Weather and Climate Science for Service Partnership
(WCSSP) Indiahere emphasisvas on project buit based on strong, sustainable science and innovation
partnerships between India and the UHainly, the focus wasn development of the science oriented towards
building improvedisk-based weather, suseasonal & seasonal forecast services to predict hazards.

Monsoon Mission- Achievements and future plans, Project Director, Monsoon Mission, lIPihe, Ministry

of Earth Sciences, Govt. of India

Dr. Suryachandra A. Rao, introgdcthe Monsoon Mission program of the Ministry of Earth Sciences,
Government of Indiapresening details of the coupled GCMlevelopedunder this projecR& ¥ A NHdl LKl a$
discusseddevelopmen activities undertakenand progressnade thatresultedin Skilllmprovements over the
Indian region. He mentioned the high resolution CFS (JI@&aonstrated superioprediction skill (ACC~ 0.58)
for ISMR compared to any other modeith improvedcapacity to capturing of extreme years. However, the dry
bias over Indian landmass and overestimation of variance needs to be addfesdurther improvement. He
briefly discussed the products available for the users such as percentage pflRais and yield forecast with
Monsoon Mission Forecasted weather series which can strengthen decision making capemity agriculture
department and farmer communities. He concladbis presentation with ongoing model developmental
activities andupcomig futureplans.

Responding to questions on supporting SASCOFs, particularly skill evaluation of GCMs, he said the Monsoon
Mission will be happy to collaborate. There are problems in all climate models in their skill over mountainous
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regions, this hasotaddressed through improvements in spatial resolution. He also mentioned about Workshops
being planned to demonstrate Monsoon Mission achievements and tools.

Asia Region Resilience to Changing Climate (ARRCC) Programme actiwtiesk Package 2, Stngthening

Climate Information Partnershipg South Asia (SCIPSA) UK Met Office

Dr. Francis presented the programme overview and update Strengthening Climate Information Partnerships
South Asia (SCIPSAyesenting anoverview of ARRC®e mentioned howweather, seasonal & climate
information & services with combination of new technologies & innovations benefited the participant countries
across the time scales. He also highlighted the role of development and implementation of IBF approaches and
early waning services to south Asian countries i.e. WIRipactbased weather forecasts (IBF) and future
climate change projections, WR3 CARISSA with their outputs and outcomes. He further reviewed the
contribution of SCIPSA where he highlighted ordewvelogment and capacity development amongersand
information generatordy Strengthening the role of regional and National Monsoon Forums.

Responding to questions, Francis emphasized that a close cooperation with RCC Pune is valuable, and working
with Natioral centers and RCC will be ensuréte also emphasized on keeping the program aligned to
government sectors and UN agencies working in the region.

New directions on Operationalizing longange seasonal forecasts WMO draft Guidance

Dr. Rupa Kumar Kolli, MO presented the new directions on Operationalizing loagge seasonal forecasts. He
highlighted the importance of Climate Services Information System (CSIS) at regiontd et common
goak of enhancing climate services.

He further explained theole of Regional Climate Outlook Forums and their limitatiothis currentscenario
where heemphasied on usertailored or targeted product packages. He aésophasized oithe standardized
operational practices for preparation of forecastcountry wise follow-up, userengagement and training
workshops to make RCOFs successful. He discubgeghurpose and importance of the document on
Operational Practices for Objective Seasonal Forecasting@tinciple®f Operational Seasonal Forecasting.
He conalded with stating the importance of coordinationand cooperation among countries for further
evolving, developing and operationalizing skillful seasonedcfst systems for the strengthening of early
warning services and inputs for national climate sersicHe mentioned that training workshops have
recognized that competence is not uniform and this needs to be addressed while planning.

WMO is keen to promote adoption of objective processes in climate outlook generation. A draft guidance paper
is availalle at WMO website, and three Pilots have been identified: 1. Exploit skillful seasonal forecasts; 2.
Identify and access necessary resources 3. Assembling and coordinating the cooperation among institutions. For
any given region there is ddentified? optimized way whichmaximizesskill in region. Once this is achieved,

then countries can do their owdownscalingwith local data, then expestcan use experience to pull out key
messages. the entire processs subjective hen it is difficultto evaluag, therefore it is important to maintain
objectivity in input.If countries start preparing seasonal predictions in an isolated manner, it will lead to
inconsistency. Hence a regional approach is strongly advocated.

The presentations of Session 1 on SeasdBlimate Outlook were followed by a dedicated Q&A Session,
particularly for user sector participants to ask or post questions to the Panel of speakers, moderated by Francis
from UKMO.

Q: Monsoon onset and actiMareak spells are important to farmerare these predictions available now?

A: There are plans, but these forecasts are not available as of now. Under the Monsoon Mission project, as of
now, 2 weeks in advance onset in India can be done. Not easy, classedseasabal prediction, not seasdna

In terms of users, if users able to provide specific context, we can tailor information to support them, need to
be transparent and raise awareness of user. Onset date forecast cannot be done for a season as dates at specific
locations, but it could beossible to give scenarios.

Q: ARRCC project, useentric information, have you considered diversity amongst users?
A: in all projects, consultation with users has been at govt, NGO level, but we understand it must be useful at
ground level to farmersrad transferable to people on ground.
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Q. How can we match what is availabler¢guired spatial resolutiorof user®

A: models have limitations, and users need to understand this, plus how its downsdk@ey.operatiorcenters

have a strategy to have @#rent NWP covering S2S and daily weather. Aséaisonal forecastdecause of

large uncertainty we need to run ensemble prediction systems. JMA have 51 members/forecasts, but due to
cost, we have coarser resolution. Must raise awareness, there are sy mailable products, users need to
understand what information is relevant to their space/time context e.g. if farmer makes decision on monsoon,
but there may not be enough detail. Important for us to understand users. Then users can interpret sanals fr
wider aerial forecast. Also, when users apply information, there is sometimes cosiadsdatith decision,

need torealizethe benefit they get if information correct, bittivestment costsnay be too high to take the risk.

Q.How canseasonal forecdsdirectly help farmers?

A: SASCOF product is presented at regional level, then takenitmahinet service and disseminated through

a National monsoon forum. The forecast could be imgzated, but this is up to NMHS. ARRCC starting that
work on how b make it relevant to userShere are dferent ways to communicate at local level, should be
mechanisms to translate to local languade; examplein Africa they have rain makers who use their own
traditional methods. The rain maker is given the scianthformation, then combined with his knowledge, he
communicates the information to his community.

Session II: Understanding User Contexts

Paying for predictions game by UKMO/RIMES

In the afternoon the UKMOdelivered an interactive sessiam & | y R 8ditif thé value of Seasonal Climate
Outlooksc! { SlFaz2yltf hdaeit &S] SEERRNDASSA & ot [ASRY 2 yT 2 NI IUINGSR AL C
created by the Red Cross Climate Cerflrigps://www.climatecentre.org/resourcegiames/games/2/paying
for-predictions). During the game, players are put in the shoes of humanitarian workers of a country, having to
decide if to invest in flood preparedness for an upcoming season, and pay the consequences of their decisions.
Together three players manage a region, dhdse teams can decide if to bid for a seasonal forecast, which
gives them additional information on which to base their investment decision. The aim of the igame
understand the value oforecastsand to enhance the understandiran climate resiliencéor both providers

and users of seasonal informatiofhe game was weleceived by the participants, and all winners were those

who had access to the seasonal forecast, illustrating the value of the additional infornthtibthey could

provide.

Sessia lll:Enhancing user interactiofiglonday, 22 April 2019]
Dr Paj RCC, IMD, Purgharing of consensus climate outlook for SW monsoon season 2019.
Key points:
9 During the PreCOF and SASCOF the consensus seasonal outlook was jointly produced.
1 The process wolvedanalyzingall the climate drivers, creating calibrated forecasts on CPT, and
generatingMulti-Model Ensemble@utput
1 This yearit is expected that there will bmore midlatitude activity than usual anthere issome
uncertainty inthe behaviourof EI Nino over coming monsoon season.
1 Countries prepared their own national forecasts dratl the opportunity tocommenton the
consensugorecastduringpre-COF

A copy of the consensus climate outlook prepared by SAS@@GFat Annex Il

DHM Nepal obseerd that the consensus outlook needs to be carefully translated to Nepalese, as sometimes
the message is ndully capturedor clearafter translation, often due to confusion with tercile and probabilities
FYR 0O2YYdzy A Ol (Theysbup2liFcustayeeds doridéfitirg consistent periods for hindcast data to
be used and uniform grid sizéRainfall is considered as a key variable for the south west monsoon season.

\
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Panel Discussion dwsingClimate Outlooks for Regionakb& Planning

|

For thefirst time in the history of SASCORyriousUnited Nation UN) organizations andnternational Non
2SNy YSy il t INGEFEparicipdted. (ThedaftiRigation of these organizations opened a platform

to discuss and plan the futuneseand applicaibn of seasonal forecastfor planningand preparednesat the

regional scale. A panel discussion was organized to get the view of regional organizations on how they can make
use of seasonal outlodl inform regional level planning and how they can astfist National Government for

better preparedness on climate related challenges. Also, various initiatives taken by these organizations for
preparing the region for extreme weather and climate events were discussed by the panel.

Moderator: Francis Colidge, UKMO

Panelists:
FAOGRAR BangkokHideki Kanamaru, Climate Change officer
UNESCAMangkokDr. Sanjay Srivastava, Chief DRR
IWMI, Nepal Ms. Sanita Dhaubanjar
UNDR Nepal:Nepal: Dr. Deepak KC

Introduction:

FAOworks collaborativelyin country with the Ministry of Agriculture (MOA)o support farmingcommunities
and predominately assists themwith evidencebased decisionmaking The FAO uses i&ange ofdifferent
forecass at different lead timesandit wasstated that theregional climate otlook isvery important and useful
for supporting farmers for better decision making.

UNESCARave a mandate to promote regional cooperation among the countries in Asia and Pacific. As per the
mandate ESCAP supported the formation of Mekong River Commi{®8RC), Panel on Tropical Cyclone (PTC),
and Typhoon Committee (TC). These institutes were established to increase the cooperation among the
countries (to share the observations, forecasts) and develop their capacities for the purpose of Disaster Risk
Reduction (DRR). This led to shared risks, knowledge and vulnerabilities among neighboring countries and made
the Indian Ocean region one of the most prepared for typhotng. & | & & Hared @sBsteiirisk raductios
leadsto reduced vulnerability.

IWMI works on the issues linked to water management in rural and urban contexts. Reduce, Reuse and Recycle
water is one of the key messages being promoted by IWMI among the communities. IWMI is also working at
basin level to reduce the challenges in tshoundary contexts. For increasing the use of climate information
IWMI developed a DSS with the objective to bridge gaps between climate data and its users. So IWMI is looking
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forward to using the climate outlook for better decision making and guidandega@ommunities it is working
with.

UNDP Nepasupport National Governmeaton the issues related to climate change and DRR. For this UNDP
collaborates with various technical agencies like: NAST, ICIMOD, RIMES et@ablebetter planning. UNDP

also syports the Government oNepal, to preparghe DRR act 2017, to launch various community support
programs, to prepare local DRR plans and its implementation on the ground. UNDP also closely works with FAO
and Ministry of Agriculture to develop plans forrmglture sector. UNDP with Government of Nepal has
submitted a proposal tdhe Green Climate Fund which fimlarge component on establishiran Automatic
Weather Stations AWS network, interglacialnetwork and providing early warning information fromgHi
mountains upto the Terai region.

Question for PanelFa the upcoming monsoon season do you think you could apply the consensus outlook for
the 2019 JJASeasor?

FAQadvise country offices in different regions around the world including SoutheAdiprovidegrecautionary
advice based othe seasonal forecast here is no alarming forecast in next few months from the JJAS 206d9
thus FAO will observand monitor further and if below normal rainfall signalsatéto strong possibility of
significantly reduced rainfall, then this will be important infoation from national tosub-nationalfarm level.

UNESCABsuedEIl Ninoimpact outlook in April 2019 based onfiho signals from various sources and also its
likely impacts on different regions. &@se EINino impact outlooks @uld be updated with SASCOF outlook.
ESCAP also fgridded data on population and economics which can be overlaid with gridded data used to
generate SASCOF outlook. This can help to genaratepact outlookfor vulnerable conmunitiesacrossthe
region based omhe seasonal forecast.

IWMI identified potential to use SASCOF outlook in 2 ongoing projects: one looking at disaster and vulnerability
of most marginalized communities and most disadvantaged groups (trying to legilience) and secoihy]

looking atjoint investment and benefit from farming together durintpe dry season for marginalized farmers.
IWMI is developing an app to help farmers for easy access anof abmate information. SASCOF outlooks and
updates ca be packaged in the app, and feedback from the farmers can be obtained for further customization.
IWMI is also lookng at thepotential of using this information for water management at provincial level which
will be in place as per new federal systenN&pal Government.

UNDP Nepaleels that seasonal outlook needs more segregation. Predictions for below normal rainfall is okay
from flood perspective, but not for agriculture. For preparations of agriculture sector more information is
required on how andvhen it will rain along with details and understanding in terms of agriculture/disaster.

Response from ModeratorThe panel indicated various potential applications of the seasonal outlook which are
encouraging for the Scientific communifuture plangor SASCOF are to operationalize the forecasting process
to provide nonthly updates and provided to NMHSs for further dissemination to users.

Question for Panel How can SASCOF better interact with Regional organizations? Also, at a national level, how
can Regional organizations interact more with NMHSs and how can they provide support for you?

FAOindicates the lack of coordination between NMHSs and Agriculture Departments. NMHSs issues regular
forecasts but do not communicate it to users on regulasib®ften NHMS charge fees for data, making it more
difficult for agriculture. Better coordination between NMHS and MOA is the only key to support the farmers.
FAOQ is regularly working to bridge this gap.

ESCARelps NMHSs to build their capacity thrdugarious support programs implemented through PTC and

TC. ESCAP trust fund on tsunami disaster, invested to prepare regions for extreme events, and followed a
broader approach of raising climate awareness. RIMES is one such example of ESCAP mechgpiertiraf s

the NMHS where ESCAP funds varRIME $rojects which in return helpNMHS in building their capacities,

and establishing links with user sectors through regular monsoon forums etc. There is a iretifiuiionalize

the regional initiativedike SASCOF, TC, PTC. All ongoing projects at regional scale, like ARRCC, can support this
initiative.
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IWMI feels that DHM Nepal have capacity to issue forecasts for different types of disasters every year as per
requirement of wide range of users/lodahs. Need is to develop a portal for impact assessment in multiple
sectors. This portal capable of providing information on extreme weather for different users should be housed
at DHM. Alspa framework needto be buit for data sharing with users and i capacity of users on how the
forecast is generated and what are its limitations. IWMI will be happy to participate in this process.

As perUNDP NepalDHM do a very good job with introduction to NWP, WRF based 3 days forecast for Nepal
which help toissue alerts for people. For further preparedness, regional data sharing and cooperation between
RCOFS is required. At national level various agencies working at last mile needs to come together and share their
data for effective generation and utilizatioof forecasts. Therefore, link with NHMS is very important and
regional corporation is a must.

Response from ModeratorThedevelopment ofa portal for sharing regional climate informatiand impact
assessmentould be interesting avenue for NHBI8nd sakeholdersto accesseliable and usefutlata. Such a
mechanisncould be followed up with UNESCAP andittstitutionalization of the regional initiatives.

Question from JMAMany people acknowledge importance of collaboration, what do you think abeatfeck
process from users? This is important to build the successful case studies for forecast applications and use these
a adz00Saa &d0G2NRASa G2 SyO2dz2Ny IS 20KSNJ dzZaSNED | @S @20

Response from PaneFarméN\a R2 y 234 OKIy3S G4KS ONRLA FyR @FINARSGAS
farming. Thus, demonstration of good practices is very important for farmers. In Nepal National Agriculture and
Research Centre (NARC) is developing various demonstifatiors to convince farmers regarding various

adaptation techniques.

IWMI conducted key expert interviews with sectors including tourism, health, agriculture, and hydropower to
look at climate change impacts in Western Nepal and discuss application efeclifmange indicators. IWMI
found it is very difficult to convince the users, as none of them are comfortable giving direct answers, e.g.
everythingis useful,A (idi¥fidult to get farmers to trust data. Behavioral change of users is a slow process, we
need to be patient. Climate communityasdone a good job, buthe user side is very slow on uptake. Everyone
wants deterministic result for all of Nepal, many people want specifics, conceptual understanding of probability
is slow, efforts must come from ddlvels. Need efforts across all sectors to improve communication and jargon
with climate.

Building successful cases with strong case stuiiexactly what FAO promes Currently enhancing agromet
services.

Sri Lanka DOl and DOM collaboration ledery successful example of drought preparedness based on seasonal
forecast. This had a value of 140 million USD in terms of savings for the farmers. Such case studies can be
promoted for risk informeddecisionmaking process. Myanmar started conductingoklkoon Forums from
National to subnational scale, based on demand from various user sectors ahatibnal scale who find this
information very useful for planning purpose.

Conclusions:
The panel concluded that this is high time to identify how clerfatecast generators and regional agencies can
work together for:

Sharing the available information with the users

Share good practices among different regions

Link seasonal forecast with products of different timescales to make it more relevant faséns
Institutionalize and mainstream the climate information

= =4 =4 -4

A situation when users will chase the climate service providers will be the best scenario.
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Country PPesentations from Ber ®ctors

Introduction

Users of climate information from six cotuies including Bangladesh (Flood Forecasting and Warning Centre
(FFWCQC)), Bhutan (Department of Agriculture (DOA)), Nepal (Department of Agriculture (DOA)), Maldives
(Ministry of Fisheries Marine Resources and Agriculture (MOFA)), India (Odisha Stater Dilsmnagement
Agency (OSDMA)) and Sri Lanka (Department of Irrigation (DOI)) participated in the CSUF.

CSUF participants made a short presentation about, overview of trganizaions provided example of
currentapplicationof seasonal forecasts, rsures taken to enhance and apply the seasonal forecast in specific
sectors and how decisions are made in tleeganizationdased on forecasts. This provided a good opportunity
for the scientific community to get the user perspectiveshanv theforecass are applied

For Myanmar and Pakistan Met participants made the statements on how they interact with the user sectors.

Summary of the session

Bangladesh

In BangladeshFFWC and BMD haJengterm collaboration and they regularly share the data within
departments. This made Bangladesh on of the pioneers in flood forecasting. Bangladesh have many success
stories for enhanced preparedness for floods and thus reduced the causalities to zero in recent years due to
enhanced warnings. For further improvemsrdpecific requirements from FFWC are:

1 Need support to improve the forecast dissemination mechanism.
1 Need support to produce the flow outlook for all major rivers based on seasonal climate outlook.
1 Need seasonal forecast on basin scale specially fog&aand Brahmaputra river basins.
1 Need integration of different range of forecast for enhanced flood preparedness.
Bhutan

In Bhutan NCHM and DOA have recently signed a MoU for increasing the collaboration between the two
organizations. As part of WorlBank supported project DOA Bhutan is also establishing Agromet unit with
technical support from NCHM.

India
OSDMA have early warning systems in six coastal districts. A new system is under development in collaboration
with RIMES and Earth Networks tohemce the disaster preparedness in Odisha state.

Maldives

Maldives agriculture is unique due to limitation of available land and fresh water resources. Main utilization of
forecast is to reduce use of desalinated water (reduce cost), save the horteltops against high winds, and
identify the suitable time for transportation of crops to main cities.

Nepal

In Nepal DOA do not have any agromet division, IT section in DOA is responsible for isstéalyiagrizs. DOA
helps farmers in making deasis related to crop and variety selection and for suitable time for rice
transplanting based on seasonal forecast.

Based on Seasonal outlook for 2019, which indicates below normal rainfall for Nepal, D&dviadfarmers

for short duration low waterritensive crop varieties. DOA also need more updates from DHM on onset and
offset of monsoon, forecast on wind and hailstorms. DOA together with NARC and DHM is also issuing the agro
advisories for farmers on weekly basis.

The major challenges for DOA are
1 Expansion of agradvisories to all 77 districts of Nepal (limited to 26 districts now)
1 Many regions of Nepal have micro climate which is not captured by climate models
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1 Awareness raising and capacity building of users to explain about uncertainty atadidins of
forecast

Sri Lanka

In Sri Lanka DOI and DOM collaborated since last many years through monsoon forum process to discuss the
seasonal forecast and make plans for agriculture sector and flood preparedness. This collaboration benefitted
both the organizations as DOI was able to bring their requirements to DOM regarding forecasts and DOM was
also able to provide the forecast as per DOI requirement. Also, DOM was able to explain DOI regarding
limitations and uncertainty is forecast. This help DObétter understand the forecast and appreciate it. DOI

was able to guide farmers in 2015 (flood year) and 2016 (drought year) as per the forecast which bring huge
savings to farmers.

Myanmar

In Myanmar DMH, in collaboration DOA and technical support fRIMES, customized Specialized Experts
System for Agro Meteorology Eaflyarning (SESAME). DMH Myanmar is using SESAME to issue different range
of forecast information including seasonal, monthly, and shartge forecasts using SESAME.

Pakistan
In Pakitan PMD have a specialized agromet unit in Islamabad and have 35 agromet observatories distributed
all over the country. PMD issues agro advisories for farmers through SMS and media.

Requirements from users

I Seasonal forecast alone cannot help the udmrsneed to integrate with suiseasonal and shoterm
forecasts. NMHSs should make the arrangement to share these with users on regular basis.

9 User agencies can make better use of seasonal forecast if data can be provided to run the
hydrological and ageculture models. Need data to éd into the models to generate hydrological and
agriculture outlooks.

1 In Sri Lanka most of the floods happen in May while SASCOF outlook is f@epiember. Sri Lanka

also need forecast for May.

Success stories from &ICOFs to be shared among the SASCOF countries.

It is very important for NMHS to identify the users of forecast and address their requirements in the
seasonal forecast issued to sectors to bring its better utilization.
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Workshop on &hancing SASCOfe&ucts

(-

Delivered byRebecca ParfittUKMO

w ¢CKS FAYa 2F GKAA AYGSNIOGAGS 62N] aK2L) 6SNB G2 G 1
highlighted following the SASCQE Survey.
() Specifically, this workshop focused onnuoencing the calevelopment of the format of SASCOF

output (the Seasonal Consensus Outlook/Statement). This was to enhance its usability & ability to inform
SASCOF participants when undertaking their tasks, decisions & goals.

¢CKAA 61 a8 | OKASOSR oéX

w Investigating whether there is scope to enhance the functionality, content, presentation & aesthetic of
the SASCOF outlook statement.

(%) Explore how the User Experience can be reviseatiuding the content, structure and format.

o] Draft a structure / flowfor future Seasonal Consensus Outlooks.

o] Identify any possible new & additional content (while some elements could be more easily introduced,

others will need to consider resources, science, scope as well as user need.

The format of the workshop was to

Establish participant individual preference for either word or ppt.
Conduct affinity mapping to evaluate the current content and structure.
As groupsprioritize/order the key themes into a flow.

Make suggests for additional elements.

€ eeEe

Post SASOF14, the detailed results will be studied. This includes the elements recorded under each of the
themes identified by the 5 individual groups. The results and next steps will be communicated with participants
at SASCGOBs; with the intent to then devalp prototypes in liaison with RGRine NMHS and other SASCOF
attendees Its development will be iterativghrough the lifetime of ARRC@&s some elements can be
implemented quickly, others may need time for development or are outside the scope of ARRCC.
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Annex. 1:Agenda of the IR-cof training workshop & 14session of SASCOF consensus outlook

preparation

Day 1: Thursday, 18 April 2019

Time Remarks
09:30¢ 10:00 Registration
Session G€&€hair: Dr. Rupa Kumar Kolli, WMO & DG, DHM, Nep
10:00¢ 10:30 Opening session
Welcome Remarks by Director General, DHM, Nepal
Remarks by WMO
Remarks by RIMES
Remarks by UKMO
Remarks by RCC, Pune
10:30¢ 11:00 Introduction to the new WMO Guidance for Operational Long
range climate predictions
11:00¢ 11:30 Group photo and Coffee/Tea Break
11:30¢ 13:00 Country Presentations Gountry presentation
Bangladesh (Mr. Md. Asadur Rahman) to include slide
India (Dr. Nahush Kulkarni) providing information
Maldives (Dr. Zahid) on how seasonal
Myanmar (Ms. Aye Aye Soe) forecasts are put
Nepal (Mr.Bikash Nepal) together at the
Sri Lanka (Dr. I.M.S.P Jaywardhana) national level, data
used, and methods,
performance of
summer monsoon
2018 and forecast for
2019
13:00¢ 14:00 Lunch
14:00¢ 14.30 Recap on CPTool exercises (Participants to consider template ( Andrew Colman,
slides prepared as a follow up of the February 2019 Bangkok | UKMO /Dr. Pai, RCC,
workshop. Further guidance and updates to be worked on durin IMD, Pune
this session)
14:30¢ 15.00 GroupCPT exercises using latest GPC output (from GloSea an{ Andrew Colman
ECMWF)

15:0015:30 Introduction to S2S products Thea TURKINGTON
Meteorological Service
of Singapore (MSS) [to
connect

15:30¢ 16:00 Coffee/Tea Break

16:00¢ 16:30 CPT exercises cbn

16:30¢ 17:00 Review of CPT results and discussion Andrew Colman

Closure of Day 1 P«@OF Training Workshop

Day 2: Friday, 19 April 2019

Time Remarks
Understanding the status of lareggeale drivers

09.30¢ 10.00 IRl Map room tools anfiirther development Andrew Colman,
IRl SCIPEA taplntroduction and potential customization for the | UKMO/Dr. Pai, RCC,
region IMD, Pune

10:00¢ 10:30 Introduction to FOCUS tool development Itesh Dash, RIMES
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10:30¢ 11:00 Presentation of results andrpducts by IMA/UKMO/NCEP/ECMV| Takuya Komori, TCC
JMA

11:00¢ 11:30 Presentation of results and products RCC, IMD, Pune O. P. Sreejith, IMD,
Pune

11:30¢ 12:00 Coffee/Tea Break
12:00¢ 13:30 | Interpretation of results/ discussions |

13:30¢ 14:30 Lund

14:30¢ 15:30 Preconsensus outlook preparation based on latest status of Dr. Pai, IMD, Pune
climate drivers and forecasts from various sources
15:30¢ 16:00 Coffee/Tea Break

16:00¢ 17:00 Open discussions

17:00 Closure of Day 2 P«@OF Training/orkshop

Weekend Saturday, 20 April 2019

Day 3: Sunday, 21 April 2019
Time Remarks

Preparation of consensus outlook

10:00¢ 11:30 | Presentations of analysis results and outlook

11:30¢ 12:00 | Coffee/Tea Break
12:00¢ 13:30 | Interpretation ofanalysis results & synthesis |
13:30¢ 14:30 | Lunch

14:30¢ 16:00 | Additional products and diagnostics ‘
16:00¢ 16:30 Coffee/Tea Break

16:30¢ 17:00 | Open discussions

17:00 Closure of Day 3 consensus outlook draft presentation

Day 4: Monday, 2 April 2019: SASCAR

Time Topic

08:30¢ 09:00 Open Session

09:00¢ 10:30 1 Welcome Remarks: Mr. Saraju Baidya, Director General, Department of Hydrolo
Meteorology, Nepal

1 Remarks: Dr. G. Srinivasan, Chief Scientist, Climate Applications, RIMES

1 Remaks: Mr. Francis Colledge, UKMO, Exeter, United Kingdom

1 Remarks: Dr. D.S. Pai, Head, RCC, Pune, India

1 Remarks: Dr. Rupa K. Kolli, Chief, World Climate Applications and Services Divis
WMO, Geneva, Switzerland

f {LSOALEf DdzSaidQa ! R Bdddtang MinissNSPEnErdy yWalerd
Resource and Irrigation, Nepal

f / KAST 3JdzSaiQa Ayl dzadz2NI £ | RRNXaa oe |

Water Resources and Irrigation, Nepal
1 Key Note AddressDr. MadanLal Shrestha, Academician, NAST
1 Voteof Thanks by Dr. Jagadishwor Karmacharya, DDG, DHM
10:30¢ 11:00 Group photo and Coffee /Tea Break

Session |: Seasonal Climate Outlook
Chair: Dr. D.S. Pai

Rapporteur: Dr. Nahush Kulkarni
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11:00¢ 11:45 Advances in seasonal climate predictions and itdevance to South Asia
1 Tokyo Climate Center (TCC), Japan Meteorological Administ(ahbh)
1 UK MET OfficBUKMO)
1 Monsoon Mission Achievements and future plans, Project DirecMonsoon
Mission, IITM Pune, Ministry of Earth Sciences, Govhdi
11:45¢12:00 Asia Regional Resilience to Changing Climate (ARRCC) Programme act\wties
Package 2, Strengthening Climate Information Partnershifdouth Asia (SCIPSA)
UK Met Office
12:00¢ 12:30 New directions on Operationalizing lomgnge seasondbrecasts
WMO draft Guidance
Dr. Rupa Kumar Kolli, WMO
12:30¢ 13:30 Question Time Q & A Session on Seasonal Outlodksederated by UKMO)
13:30¢ 14:30 Lunch

Session II: Understanding User contexts

Anchor: Jessica

Stacey, UKMO

14:30¢ 16:00 Underganding the value of Seasonal Climate Outlook& Seasonal Outlook
OESNDA&ASE t | &AWRAMOBINRIMES)S RA QG A2y & ¢

16:00¢ 16:30 Coffee/Tea Break

16:30¢ 17:00 Open discussion (points from the feedback from SASI3Fession)

17:00 Closure of Day df SASCOE4

Day 5: Tuesday, ZRApril 2019, CSUF Session

Asia Regicnal Resilience
to a Changing Climate

Time Item
Session lll: Enhancing User interactions
Chair: Dr. Rupa Kumar Kolli Rapporteur:
Dr. Anshul Agarwal
09:30¢ 10:00 | Sharing of consensus climate outlook for SW Monsoon season 201€ ,(R@ne)
Discussions to understand terms, uncertainties and challenges
10:00¢ 11:00 | Panel Discussion on Using Climate Outlooks for Regional scale Planning Paq&lisBRAP
UN ISDR regional office, UN ESCAP, IWMI and (tbc)
Moderators ¢ UKMO and RIMES
11:00¢ 11:30 | Coffee/Tea Break
Group Discussions within country wise Groups of NMHSs & User Sectors
11:30¢ 13:00 | Joint country presentations of NMHSs & user sectors
Bangladesh Maldives
Bhutan India Myanma
r Nepal
Pakistan
Sri Lanka
13:00¢ 13:30 | National Climate Forums
RIMES
13:30¢ 14:30 | Lunch
Workshop on Enhancing SASCOF Products
UKMO / RIMES
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