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Forecast Value

Forecast quality e Do the forecasts correspond well with the observations?

Speaks to: goodness of forecasts
NG @ P g

Forecast value e Do the forecasts enable beneficial decisions?

).

Speaks to: usefulness of services

Hagedorn, R., and L. A. Smith, 2008: Communicating the value of probabilistic forecasts with weather roulette. Meteor. Appl., DOI: 10.1002/met.92.




Increasing the value of climate forecasts at the national level
What attributes?

e Good forecasts:
— Accurate
— Reliable (= well calibrated)
— Sharp (= limited uncertainty/very high probabilities)

e Useful forecasts:
— Timely
— Understandable
— Salient (= relevant)
— Contextualised (= previous + usual climatological context and climate impacts)

e Manageable operations:
— Cost-effective
— Sustainable



Ideas on priorities for operational climate prediction services
at the national vs regional vs global scale

_ National (NMHS/NCC) Regional (RCC) Global (GPC)

Goodness
Usefulness 2 1 2

Manageability 1 3 3



Ideas on priorities for operational climate prediction services
at the national vs regional vs global scale

_ National (NMHS/NCC) Regional (RCC) Global (GPC)

Goodness

focus How to provide prediction How to develop a minimum, How, using the best available
services that correctly common standard across NMHSs  science, to produce state of the
distinguish the observed that strike the best balance art operational prediction
outcome from other between cost-effectiveness and  products?
outcomes, with minimum goodness?
uncertainty?

Usefulness 2 1 2

Manageability 1 3 3



Ideas on priorities for operational climate prediction services
at the national vs regional vs global scale

_ National (NMHS/NCC) Regional (RCC) Global (GPC)

Goodness
focus Reduce uncertainty Common standard State of the art prediction
- need for techniques for
sharper forecasts

Usefulness 2 1 2

focus How to tailor the format of  What climate capacity is What climate variables do RCCs
services to meet sectoral necessary at the national scale to and NMHSs require predictions
user needs? provide (context to) forecasts? for?

Manageability 1 3 3



Ideas on priorities for operational climate prediction services
at the national vs regional vs global scale

_ National (NMHS/NCC) Regional (RCC) Global (GPC)

Goodness
focus Reduce uncertainty
- need for techniques for
sharper forecasts
Usefulness 2
focus Tailored information needs
- Need for tailored
presentation formats
Manageability 1
focus Given user needs, what can

we sustainably provide and
at what timescales?

Common standard

1

Climate capacity needs

3

What tools are needed within
the NMHSs? And, if too resource
demanding, what services to
provide regionally?

State of the art prediction

2

Climate variables

3

How to optimise infrastructural,
technical and human resource
capacity?
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Capacity of Caribbean NMHSs to deliver Climate Services
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Need for automation
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Automation of climate forecast generation

Automation for Category 1 and 2 NCCs/NMHSs should:
— help alleviate their limited human and procedural capacity in climate prediction;

— build a common standard methodology for calibrated, objective seasonal forecasting within the
context of Regional Climate Outlook Forums (RCOFs);

By adopting a common standard methodology across NMHSs and their RCC, an
NMHS can:

— strive for an optimal balance of accuracy, reliability and sharpness of forecasts;

— ensure comparability of results between countries;

— maximise the potential of peer-to-peer learning and support between climate prediction
providers;

— reduce biases arising from different personnel issuing different outlooks;
— enhance the authority of the provider.



Automation and standardisation of Climate Outlooks for Caribbean NMHSs:
CAROGEN & CPT

CAROGEN is a platform for Caribbean NMHSs and the Caribbean RCC to
generate and visualise forecasts that drive seasonal climate outlooks, e,
developed by the Caribbean RCC. - B |l

It utilises the Climate Predictability Tool (CPT) to make ensemble-based e I
forecasts based on Canonical Correlation Analysis.

In addition, CAROGEN allows:

£
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wit score

LEPS
Gerrity score

8.76%
1.77

T

CAROGEN adopts CariCOF’s methodological standards of objective seasonal |
forecasts. P i\

— NMHSs to submit and access historical temperature and precipitation s B
d ata; Trinidad Piarc‘:;:ia;r;tailsgﬁ\{EZ%?%E:1 857.9 mm)
— public access to climatological norms, summary climate statistics, and CariCOF Outlook
monitoring tools for rainfall and temperature for all weather stations. ' Generator
(CAROGEN)
CAROGEN has reduced the time required to produce seasonal forecast
oroducts by 70%. w




Calibrated climate forecasts facilitated by automation

e Automation allows for consistent ensembles to feed into climate outlooks

— making ensemble forecasts (with members built with a variety of largely independent predictors)
gives a more realistic rendition of forecast uncertainty;

— given the adoption of a common standard between NMHSs and RCCs, RCOF type consensus-
based climate outlooks can then be produced largely objectively.

Climatology
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Preclpltatlon Outlook for the Caribbean
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Need for tailored presentation formats
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Need for tailored presentation formats

e Traditionally, seasonal climate forecasts are presented using tercile-based probabilities (i.e.
Pr.(AN), Pr.(NN), Pr.(BN)) of seasonal averages or totals of climate variables

e .. but:
1. users more interested in hazard probabilities (e.g. drought level vs. precipitation totals);

2. little correspondence between terciles and impact thresholds, reducing the relevance of outputs to
decision makers;

3. users require contextualisation of the forecasts to foresee potential implications.

e Alternatively, climate forecasts can be:

— hazard-specific —> focusing e.g. on drought risk levels, probability of extreme rainfall,
numbers of heatwaves or dry spells, etc.

— contextualised - including climate monitoring, historical climatology and climate impacts
information

— sector-specific - focusing e.g. on packaging existing information relevant to sector
outcomes, and/or producing impact-based forecasts



Lack of specialised climate products in many Caribbean NMHSs

Hydrological Bulletin .

Specialized climate information for the
health sector

o 1 2 3 4 5 6 7 8 9 10
# of countries

n=22



Hazard-specific products - National Drought Outlook

Short-term drought situation in
Barbados by the end of August 2018:

: No Concern
Drought Watch
7 Drought Warning
. Drought Emergency

- Missing

Forecast:

Drought might possibly develop in
Christ Church, St. George and St.
Phillip. However, major impacts
are unlikely.

Action level:

v’ Protect resources and conserve
water

v' Implement management plans

v Response training

v" Monitor and repair
infrastructure




Contextualised information - Newsletters/Bulletins

S
CariCOF Caribbean Cli Outlook
D T May to July 2018

BRIEF SUMMARY: January 2017 to July 2018
Uanusry fo March 2018: Most areas observed at least the usual rainfall totals, as is common during a La Nifia
lmvent, Eastern Cuba, Barbadas, Dominica, Grenada and northern Hispaniola were extremely wet. Drought is
fonly of concem at a few locations. Reglonally, this was one of the coolest in recent years.
2018: After a quickly fading La Nifia, the onset of the wet season may be delayed by a few week
rast, The Bahamas, Cuba, and Franch Guiana might be watter than
sl vin axrerme wet speis being s potentel concam forfisoding and fash fiooss, Heat dlscomtart. surs
\vetness and large water reservoir recharge related to wet spelis may show a siower increase than usual
However. dry speils and episodes of Saharan dur incursion may be frequent in EEHRE and the isians

LOOKING BACK: WHAT NEXT?
Jan. - Feb. - Mar 2018 (JFM)

oumE 3, TSSUE 1

Climate Impact
Newsletter
it o, 6514 el Wy v B, o 10 ek 910700

ovERBER 2015

August fo Dctober observed condifions and November o January expected condifions

han average

Notable Climate Records.
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Climate newsletters

CARIBBEAN DROUGHT BULLETIN

July 2015 | Velume I | ISSUE 2

the eary mors of 2014 This situation
shauld be cosely moniomd.

Month at a Glance

Apart from Trinidad that was medesate to very
et the islamds of the sastem Cabbean wese
nosmal 10 below nosmal (and particslary

Luia, Sstigua, St. Maamen and 5t. Crob wese
modesately dry. Read more.

Headline Ir

Deought comtimees ot sevese kevels in Astigea.
Apridune & new the furth driest period on
record and also the driesmt ece 2001 It
comtinues o Be the worst drought since
2002/2003 [Antigua Disecl

the island. {Kariri FM)

St Lucis implemess:s additional water
reswictions 25 deought worsens The water
resictions ln'_d, prokibis e e of
potable watesr for non-patshle uses and st 3
stiics schedule of waler watioeing. Usmaics
Cleaner)

Casibbaan Draught Bullatn

Rainfall Summary
For the three month period, mormal to below normal (and
particularly below normal) conditions were experienced in the
esstemn Caribbean islands. Trinidsd was normal; Tobago, S
Kitts and Anguilla moderately dry; Grenada, St
Lucia slightly dry; Barbados severely
exceptionally dry; and Antigus, St. Maaren and St Croix
extremely dry. Conditions in Guyana ranged from exceptionally
wet in the west to moderately wet in the east. Aruba was
severely dry and Puerto Rice moderate to severely dry. As one
moves outward from the normal east central areas of the
Duominican Republic, conditions became relatively drier i
become exceptionally dry in the southwest. Western and eastem
partions of Jamaica were dry, up Lo bemng extremely so, but
Grana Cayman was normal to slightly dry.

SP1LE MONTHS

SULY 2014 - JUNE 2015
SP1 12 MONTHS

Drought bulletin

Announcement

Notable Dbservations s

1 Mif mederate in stremgth and
Aty ing

* Southwestern Cariblbean region
alrvady ummssally warm i
Eemching watches and warmings.

* Roports oo extensive biesching have come from
Bitindy bneliam Cvean Torritory, the Maklive,
vevaiarn Inonsmia I the Indisn Do and |
Kirdati in the Central Pacific.

* These: cherrvations are comsistent with nesr-m
high wea Seraperatiros and w

“/ CORAL REF® WraTrLa \

Iesusd Mar31, 2018 Vol & | 1ssue 3 Outlos: faum.um 2018
ANTIGUA AND BARBUDA CORAL REEF WATCH 3

Near normal temperature ... no thermal stress an corals

Situation and foracast Buoy installed at Monk's Haad Reef Antigua

Prefiminary dats indicate that ses surlsce temperature. (SST) around
ol for it

‘would be the first time in over two-and-half years that the SST was not
‘above nomal. The mean $ST for the month is around 26.3 °C (79,3 *F)
Hawever, this s well below the bleaching threshoid of 29.3°C (84,7 F),
a5 15 expected for this time of the year, Hence, 1o stress for corals,
Overall, tha SST has ot change since kast month - February, which fs
normal. The record high SST for March is 27.5 °C (815 “F). observed in
2010, based on NOAA'S ERSSTA.

A buoy staion wos instolied ot Moris Hesd Recl
Bntiguo this roth, a5  partof our corsl ecefearly
warning system [CREWS). Data from the station
can be obtsined here snd here. fiead more.

Why should we care?

Coral reefs are especially important given their

There i only a slight chance-of thermel strexs over of the period Apik
by, 5 con be expected (sec updote),

Reloted resources:
The rest of the region »  Hecent 30-day 55T anomsaly animation
« Education and outreas}
o Subscribe | Past Issues

There s 1o thermal stress on corals being experienced across the.
vegion. Howeves, for ApriJuly, 8 watch is in place fo lowrlevel heat

stres for the southern and western Carbbean Sea — near Panarns, |11 NGAA Coral Reel Watdh ethodciogy.
Trinidad and Tobago and Cuba. See Carlbbean Coral Reef Watch for For mare information, contact:
more, ‘dale_destinyahoa com

Antigua and Barbuda Coral {AB) fsef Watch

Coral Reef Watches

Partnering with NOAA, USA



Sector-specific climate bulletins in the Caribbean

gl T

Caribbean Health Climatic Bulletin
Tes 5 4

A Joint Bulletin of the . the CHTA and the CIMH

Caribiean hesdth o

April to June?

Falume 54 Tes What are the Key Clin
A CARIBBEAN AGRO-CLIMATIC BULLETIN OF THE CARISAM MARCH 2017 H = -

ANNOLTCE] e
Mosz of the C

=== § CARIBBEAN AGRO-CLIMATIC
St BULLETIN OF THE CARISAM

Lo

MARCH 2017 - VOLUME 1 - ISSUE 1

CARIBBEAN TOURISM
CLIMATIC BULLETIN

for Tourism Businesses and Policymakers

March 2017 | Test Vol | | Issue 4

MR
f——

Concerns remain for the western Caribbean
for both short and long term drought and in
the southern portion of the eastern
Caribbean for long term drought.

New Tourism-Climatic Bulletin
(since May 2017)

Some models suggest the possibility for the
return of El Nifio, and drier than normal
conditions late in 2017, and into the 2018 dry

season. This will be closely monitored.

FEBRUARY IN REVIEW

—
The Bermuda-Azores High Pressure System e
Foe the dhres maf . 3 . &
= along with weak unstable conditions ) . .
Gumrs Temid  contributed to this month's rainfall patterns. ENEAR R 208 T EEHRIEANY: B

- Portions of Dominica and Barbados A glance ouer the three-month period
experienced slightly wet conditions, whereas | December to lanuary we observe mixed

conditions across the region

the rest of the Eastern Caribbean region
experi -d dry to normal conditions. « Exceptionally wet conditions in southwest

" ;}.‘:(ic;l.uiu\ above normal rainfall across ]l::’.:;::;:l:\\\zl\ . the northeast was New Health_CIimatic Bu"etin

s Predominantly normal rainfall across the

Generally normal to severely dry conditions

northern Caribbean with mixed conditions were experienced in the northern

(since May 2017)

for Agricultural Meteorology (CariSAM) is an online platform that hosts

forums, provides online weather and climate information for agro-meteorologists, and much more.
Agricultural interests can register and access relevant information and be part of future capacity

Regional CAMI Bulletin (since 2011), now the Caribbean Agro-
Climatic Bulletin of the CariSAM

* Key messages — quick information

* Recent related news and weather and climate related impacts

e Climate Smart Advisories — implications of the climate
information — how to reduce risk of loss and disaster

* to be developed — national bulletins



Sector-specific impacts-based forecasts

Exceedance probabilities relate to impact levels, because thresholds are sector
outcome specific.

For example, precipitation exceedance forecasts can speak to the risk level of crop
water requirement not being met during critical periods of the growing season.

Probability of meeting water Probability of meeting water
demand for sweet potato demand for sugar cane

100 T 100 q
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|
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Need for techniques for sharper forecasts
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Need for techniques for sharper forecasts

e Traditionally, seasonal climate forecasts are presented using tercile-based probabilities (i.e. Pr.(AN),
Pr.(NN), Pr.(BN)) of seasonal averages or totals of climate variables.

e This format offers several advantages:
— succinct way of expressing the probabilistic nature of climate forecasts;
— identify the confidence of the forecaster w.r.t. the expected outcome;
— large expertise base within WMO at the global, regional and national levels.
e .. but:
1. users more interested in hazard probabilities (e.g. drought level vs. precipitation totals)

2. little correspondence between terciles and impact thresholds, reducing the relevance of outputs to
decision makers;

3. tendency to “hedging” of forecasts, such that probabilities are not really tied to confidence;

4. evenifl,2and 3 are not a problem, probabilities are often too low to support different user
decisions;

5. such climate forecasts are anomaly forecasts, which remove the climatological seasonality in events
such as dry spells or heat waves.

e Problems 3, 4 & 5 can be addressed by adopting novel techniques that improve sharpness.



A few techniques for sharper forecasts

For slow onset hazards, such as drought, the climate anomaly can be monitored before becoming
impactful.

Adding persistence = adding certainty to an uncertain forecast of slow onset events

For fast onset hazards, such as flash floods, forecasting the occurrence of rainfall is easier than to
forecast rainfall totals.

Forecasting occurrence = reducing the uncertainty of extreme rainfall forecasts

Forecasting frequency ranges of events within a period, such as the number of hurricanes,
heatwaves or dry spells, within a season reduces the uncertainty by including the climatological
seasonality.



Adding persistence - example: drought forecasts

Ee
Percentage likelihood of:

ihove normal rainfall
Mear noraal rainfall

|B | Below nonmal rainfall

i

- ; N South Awenica

F"re-::-ipitation QOutlook for the Caribbean
January - February - March 2010
Frepared by

The Caribbean Institute for Meteorology and Hydrology

CIMH seasonal forecast for Barbados for

January-February-March 2010
(A = 25%, N = 30%, B = 45%)

~

BELOW NORMAL ABOVE
45% 30% 25%

HOW MUCH RAINFALL WE EXPECTED IN JFM



Adding persistence - example: drought forecasts

Accumulated rainfall in Barbados - seasonal forecast

until March 2010 with and without persistence (=obs OND)
(the CariCOF JFM 2010 forecast was A = 25%, N = 30%, B = 459%)
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-
@ . /
= 800.0
= <> / % average accumulated
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Adding persistence - example: drought forecasts

Accumulated rainfall in Barbados - seasonal forecast

until March 2010 with and without persistence (=obs OND)
(the CariCOF JFM 2010 forecast was A = 25%, N = 30%, B = 45%)

1200.0

1500.0 ) .
= mmm forecast rainfall accumulation
£ 1400.0 by March without persistence
= -
S 1200.0 4
= &>
& 1000.0 >
©
al <
- 200.0
= o W % average accumulated
E 600.0 i rainfall
= & /
L}
T 400.0 ‘ B 2009-2010 accumulated

/ rainfall
200.0 .
(]
0.0 [ |
s5s=3595358528=

HOW MUCH RAIN FELL SO FAR?
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Adding persistence - example: drought forecasts

Accumulated rainfall in Barbados - seasonal forecast

until March 2010 with and without persistence (=obs OND)
(the CariCOF JFM 2010 forecast was A = 25%, N = 30%, B = 45%)

1200.0

1600.0 ) .
3 mem forecast rainfall accumulation
£ 1400.0 by March without persistence
T 1200.0 rainfall f:::reT:aSt JFM 2010
= by March with persistence
& 1000.0
y
a
= 800.0
= ® average accumulated
E 600.0 rainfall
[
L]
<t 400.0 B 2009-2010 accumulated

500.0 raintall
' - [
0.0 4 v ¥ v v
—_ = — — [=T:] = +3 = o = = —
= 2 = = 2 Yo &2 8 = 2 2

SAME SEASONAL RAINFALL FORECAST ...

but adding in observed rainfall surplus/deficit
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Adding persistence - example: drought forecasts

Accumulated rainfall in Barbados - seasonal forecast

until March 2010 with and without persistence (=obs OND)
(the CariCOF JFM 2010 forecast was A = 25%, N = 30%, B = 45%)

Apr- O

=)
=

=
p—
—_—

=
—_—

f=Ta)
=
=X

[
(8]
[ ]

=

Nov

Dec

Jan

Feb

Mar

mem forecast rainfall accumulation
by March without persistence

memm rainfall forecast JFM 2010

by March with persistence

® average accumulated
rainfall

B 2009-2010 accumulated
rainfall

THIS IS WHAT ACTUALLY HAPPENED!!
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Forecasting wet spell occurrence

* Forecasting occurrence = reducing the uncertainty of extreme rainfall forecasts

* Forecasting frequency ranges of events within a period, such as the number of hurricanes,
heatwaves or dry spells, within a season reduces the uncertainty by including the climatological
seasonality.

* Forecasting occurrence of dry or wet spells within a season adds detail/context to a seasonal

precipitation forecast. Sep. — Oct. — Nov. 2016 forecast
Sep. — Oct. — Nov. 2016 frequency of extreme (top 1%)

Precipitation Outlook 3-day wet spells
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Ideas on priorities for operational climate prediction services
at the national vs regional vs global scale

| National (NMHS/NCC) Regional (RCC) Global (GPC)

Goodness TOP PRIORITY?
focus Reduce uncertainty Common standard State of the art prediction
— need for techniques for
sharper forecasts
Usefulness TOP PRIORITY (once TOP PRIORITY

operations are sustainable)

focus Tailored information needs Climate capacity needs Climate variables
- Need for tailored
presentation formats

Manageability TOP PRIORITY (to get started)

focus Sustainable provision Tools provision Resource optimisation
- Need for automation Regional services needs



CariCOF
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