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Outline

1. Types of forecast user and application

2. What makes forecast information valuable to a user?
— Salience, Timeliness, Credibility, Understandabillity, Legitimacy

Can we translate scientific information into useful knowledge?
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Types of forecast user and application

e Hazard early warning - enhancing preparedness to high-impact
weather events

e Management decisions in weather-sensitive operations

e | arge range of users, from sophisticated to general
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Pillars of GFCS

User Interface Platform - to provide a

means for users, user representatives, Users, Government, private sector, research, agriculture,
climate researchers and climate service water, health, construction, disaster reduction, environment,
providers to interact tourism, transport, etc

Climate Services Information System - to
collect, process and distribute climate data

and information according to the needs of User Interface

users and according to the procedures L/ 3 3 \

agreed by governments and other data Climate Services Information System

providers
Observations and Monitoring - to ensure ]
Monitoring and Prediction

that the climate observations necessary to
CAPACITY DEVELOPME

meet the needs of climate services are
generated.

Research, Modelling and Prediction - to
assess and promote the needs of climate
services within research agendas

Capacity Development - to support
systematic development of the necessary
institutions, infrastructure and human
resources to provide effective climate

services.

Courtesy of R. Kumar Kolli, WMO


http://cordex2013.wcrp-climate.org/index.shtml

As climate change threatens food production, climate information services
are helping farmers in Africa and South Asia make better decisions in the
short and long-term to adapt to changing growing conditions.

Farmer
decisions affected

Vehicles for
delivering information

Type of
information

WEATHER

* Observed rainfall and
temperature

« Daily forecasts up to one
week ahead of time

« Alerts on pests and

* Mobile phones
» Radio
» Television

* Timing of planting and
harvest

* Timing of fertilizer,
pesticide, and irrigation
application

Days to
weeks

diseases  Protecting lives and
« Early warning of extreme property from ¢
Rather events

« Probabilities for seasonal
rainfall and temperature
conaitions

« Seasonal climate
variables targeted to
particular agricultural
risks (dry spells, rainy

2ason start date, etc)

» Historical vana
climate variables

» Workshops with experts

« Conversations with
agricultural extension
agents (farm educators)

« Selecting crops and
varieties

+ Livestock stocking rates
and feeding strategies

* Intensity of input use
(fertilizer, pesticides)

« Labor or m

CLIMATE
VARIABILITY

Months to
Years

+ Intensifying and
diversifying crops

« Diversifying sources of

inceme
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CLIMATE
CHANGE

Decades
or longer

* Projections of future
rainfall and temperature

» Historical trends In rainfall
and temperature

 Historical changes in
extreme events

« Workshops with
researchers, agricultural
extension agents, and
meteorological services.

« Major capital investments
(buying or expanding
landholding, irrigation
systems, farm equipment
etc)

« Changing farming system
or livelihood strategy

 Deciding whether or not
to farm
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Type of Vehicles for Farmer
information delivering information decisions affected

(g
#

»

WEATHER
* Observed rainfall and * Mobile phones « Timing of planting and
Days to temperature . Radio harvest
weeks - Daily forecasts up toone . Television * Timing of fertilizer,
week ahead of time pesticide, and irrigation
« Alerts on pests and application
diseases + Protecting lives and
« Early warning of extreme property from extreme
weather events events

2014 |
YT 1
TR
dbes " @)

* Probabilities for seasonal -« Workshops with experts « Selecting crops and

CLIMATE

rainfall and temperature . Conversations with varieties
VARIABILITY guaiRiEnE agricultural extension » Livestock stocking rates
Months to « Seasonal climate agents (farm educators) and feeding strategies
Years vanables targeted to + Intensity of input use

rsks (dry spelis, rainy
season start date, etc)

+ Historical vanability of
climate vanables

« Labor or marketing
contracts

* Intensifying and
diversifying crops

 Diversifying sources of
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Challenges to achieving seasonal forecast value

Forecast needs to be:

e Salient: meet user’s needs

" § o "l i Ny
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AT <

e Credible
e Understandable

e [egitimate: Come from a
trusted source

often these concepts overlap



Some Aspects of Salience

e Should be specific and timely — opportunities for S2S

 Should address decision-relevant variables, e.g. characteristics of
local dalily rainfall, monsoon onset date, river tflow, drought
— tailoring of forecast information



Agricultural relevance of daily rainfall

Daily Ramfall in Gujarat, India: 1975

Total rainfall: 394mm
Peanut Yields: 1360 kg/ha
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Monsoon Onset and Rice-planting area in Indramayu, Java
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planting season 97/98,
start of planting delayed
1 month due to delay
onset of rainfall,
increasing drought risk
for the second crop,
except in La-Nina years
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Forecast Lead Times

Weather forecasts (from
initial conditions)

Forecast
Skill

Potential sub-seasonal

predictability q ] ]
easonal forecasts (from
gOOd (from MJO, land surface) SST boundary COIldi([iOIlS)
fair
poor
Z€CT0
10 20 30 60 30 90 Forecast lead
time (days)
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IFRC/IRI Humanitarian Aid Example

i}

Ready

Seasonal Short-Range
forecasts forecasts

Begin monitoring mid-range Continue monitoring Deploy assessment team

and short-range forecasts shorter-time-scale forecasts :
g Activate volunteers

Update contingen lans Mobilize assessment team - ; :
P gency p Distribute instructions to
Alert volunteers community, evacuate if needec
< Warn community >

Enable early-warning system Local preparation activities

Source: M. Daly
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Using information across time-scales...

Climate change Sl e
rising risks, trends, more

surprises Seasonal forecasts

level of risk in coming months
Decades, end of century Weather forecasts

next 3-6 months impending hazard

10 days or less

O R e st Source: Erin Coughlan

BTV S d AR d - Y e netherlands fl Red Cross




Credibility — Can | trust the forecast?

 Must be well calibrated
 Must convey forecast uncertainty: probabilistic forecasts

e User needs access to forecast verification information
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Calibration and Verification

IRI Multi-Model Probability Forecast for Precipitation
for December-January-February 2016, Issued October 2015
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Understandability: Probabilistic or deterministic”

People are not used to being presented

with probabi istic iInformation “Over-confident” forecasting system — observations

Casual forecast users will prefer your
best guess since they typically have
many considerations (e.g. economic) to
assimilate into their decisions

Thresholds (and probability of meeting

them) ca

Sut this conveys no information about
uncertainty

often lie outside the ensemble

)
O/
O perturbed
Initial conditions

QObserved state

= from Adrian Tompkins

N provide a user-centric

probabili

'y format that makes sense
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I hresholds

* More user-specific information FToDRbALLY: 33%

about the forecast distribution Near Above
can be presented using
thresholds Data: | [T LI CE D=1 0001 11|

Rainfall Amount (mm)

(30 years of historical data for a particular location & season)
(Presently, we use [950-2010)

 May be more understandable
than terciles
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IRI Multi-Model Probability Forecast for Precipitation
for December-January-February 2016, Issued October 2015
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Flexipble Format Probablilistic Forecasts

00 (< ] (s} = iridl.Ideo.columbia.edu 'Ii_’..' O [ m)
ECMWF-S2Smtg YR training S2SMME MURI WebofSci DOCP seminars HIW Lamont weather TimeZone |Ricloud irap IRLintranet > |+
- . Climate ~ ,Flexible Forecasts . ,Region . ,Model}——
ForecaSts [ Precipitation Flexible Seasonal Forecast < [ Asia 2 [ Forecast |}
. Target Time . ,Climatology (1979 to 2011)} . Probability . ,Precipitation Units }
Dec 2015 - Feb 2016 (v [ 1981 tO 2010 [ exceeding 2 Percentile 2 50.0 E_J%-ile [ mm 2

Description Dataset Documentatlonl Morelnformatlonl lnstructlonsl Contact Us‘

(

Precipitation Flexible Seasonal
Forecast

This seasonal forecasting system consists of probabilistic

precipitation seasonal forecasts based on the full estimate of the g P —

probability distribution.

Probabilistic seasonal forecasts from multi-model ensembles
through the use of statistical recalibration, based on the
historical performance of those models, provide reliable
information to a wide range of climate risk and decision making
communities, as well as the forecast community. The flexibility of
the full probability distributions allows to deliver interactive maps
and point-wise distributions that become relevant to user-
determined needs.

Dec 2015 . Feb 2074 Fucbie seasonal Preceslaion o

] 01 a3 13

The default map shows globally the seasonal precipitation
forecast probability (colors between 0 and 1) of exceeding the

ecas! maved 0000 1 Dt

" ’
Lang oe
N1

s £s

14
Probebsbty of exoeeding 50 th S-ide

50" percentile of the distribution from historical 1981-2010
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DJF Forecast:
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- pUliMmate ~ JFlexible Forecasts| ~ s Hegion| « sNModel|
[ Precipitation Flexible Seasonal Forecast | v [ |V [

Forecasts
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]

Dataset Documentation ‘ More Information Instructions | Contact Us I

Description

clicking on a point
over Philippines ... ~ull PDF CDF

I ey ! ! I ! ! ! —
5 (; Q) """‘.Clit"ﬁ .........
oI 7
l Download as PDF GIF JPG | 3T .
g - —
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Credibility and Understandability

Proper dissemination of forecasts and
communicating their meaning is critical

Co-production of forecasts with
intermediary agencies can help e.qg.
IFRC, WFP, National Met Services,
Regional climate centres, agricultural
extension services, agricultural
universities ...

Training courses organized by ICTP,
WMO, APCC, IRI ...

WEATHER

Days to
weeks

CLIMATE

VARIABILITY

Months to
Years

Type of
information

0.}

+ Observed rainfall and

temperature

« Daily forecasts up to one

week ahead of time

« Alerts on pests and

diseases

« Early warning of extreme

weather events

2014 |,

Y1) ,»‘«

TITTRL e 1
deses ' (@

« Probabilities for seasonal

rainfall and temperature
conditions

« Seasonal climate

variables targeted to
particular agricultural
risks (dry spells, rainy
season start date, efc)

« Historical vanability of

climate variables

Al

* Mobile phones
» Radio
» Television

« Workshops with experts
« Conversations with

agricultural extension
agents (farm educators)

Vehicles for Farmer
delivering information decisions affected

’i"

« Timing of planting and
harvest

* Timing of fertilizer,

pesticide, and irrigation
application

« Protecting lives and

property from extreme
events

« Selecting crops and

varieties

* Livestock stocking rates

and feeding strategies

* Intensity of input use

(fertilizer, pesticides)

« Labor or marketing

contracts

* Intensifying and

diversifying crops

* Diversifying sources of

income



Important Entry Points with Users

~ 9

e |ntermediate B

NMHSs, Local/
Province/National Govt,
Ag Ext,
NGOs, WMO Comms,
Journalists :--

Indirect Link with End Users via Intermediaries




Maprooms for Humanitarian Aid

s . International Federation}— _Six-Day Forecasts| .. Region| \ -Language |-
’ FOrecaStS N ConteXt ‘ Where is exceptionally heavy rainfall expected? " 1 Global g english
+(‘ International Federation a
Description | More Information | Instructions | Single-Day Precipitation Maps | Dataset Documentation I Contact Us | of Red Cross and Red Crescent Societies
= = g Six—Day Forecasts
X\ 1 ('a»\ —_ '1: - @ x -
Where is exceptiona" How does expected rainfall compare tc normal rainfall for this month?
y [ ForecaSt Start Time 0000 1 Jan 2008 0000 30 May 2013 0000 16 Jun 2013 Where is it expected to be wetter than average?
How much rain is ex :

heavy rainfall expected? Forecast for 30 May 2013 - 4 Jun 2013 Issued 0000 30 May 2013

Are the rext 3 months likely to be unusually wet or dry?
I Are the rext 3 months likely to he axceptionally wet or dry?
I= it likely that unusually wet or dry conditions will end?

This map shows places in the world that are
forecasted to receive exceptionally heavy

_ I= it likely that unusually wet or dry conditions will continue?
L How Wel Can We Pradict Seasonal Climate?

) : ) ) : N S
rainfall in the next six days relative to what is / ",-*./" What Changes in Ranfal are Typical during El Nifno?
norma| for their |0Cation‘ s What Changes in Ranfal are T\,plcal durlng La Nifra?
What early action can | take to reduce - How important have century—=long shifts in climate been?
. . = How important have decade Iong shifts in climate been?
possible disaster effects? To F
- N -._,g,. J,?" “ Vulnerability Indicators
. — ™1 ,‘-\
» Contact your local/regional o ' . w "N\ \\ |
meteorological department and monitor 2 RN \ L /U]
their forecasts for the next six days. ‘ 2
. ConS|der_ who may be most affected by ,; e _ . el developed in a partnerShlp
heavy rainfall. TR BT RRTE | | L ,
+ Review your contingency plans and oW 1w 10w L WE 1206 150E between IRl and IFRC
update as necessary. ik
e See pages 4 and 5 in this Early Warning — _
Early Action booklet for examples of Heavy Rainfall Very Heavy Rainfall Extremely Heavy Rainfall
early action based on rainfall forecasts. . J

See the "More Information" tab for forecast details.

Sharo \ \@] Source: |RI

Q +1 Fllike 24 gag
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|_eglitimacy

* [he forecasts need to come from a trusted source
* |n the WMO system, the National Met Services play this role

 The WMO Lead Centre is the intermediary between global
poroducing centers (GPCs) and the NMSs
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Can a [S25]
climate forecast
help farmers
avold harm and
disaster?

Or take
advantage of a
good year?

Probability

Outlook

Distribution of good

and bad years

for Rain-fed farmers

Harm

Disaster

Forfeited Opportunity

Production Qutcome




Summary of main points

e "Applications” is a highly multi-faceted area

 Much hinges on effective communication of what forecasts can and
can't say. This includes training.

e Proper calibration and verification become critical for people to be
able to act on a forecast

e There Is much to be done on all the above Iin the new field of
seamless forecasting!
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