Caribbean Climate Outlook Forum (CariCOF)
Products and Procedures
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The Caribbean Institute for
Meteorology and Hydrology:
MANDATE

“... to assist in improving and developing the Meteorological
and Hydrological Services as well as providing the awareness

of the benefits of Meteorology and Hydrology for the
economic well-being of the CIMH member states. This is
achieved through training, research, investigations

and the provision of related specialized services and
advice’.




Functions of the Caribbean Institute

for Meteorol@ & Hydrology

WMO Regional Training Centre — meteorology,
hydrology and associated sciences

Operate as a centre of research in meteorology,
hydrology and associated sciences

Regional Climate Data Centre - Data collection,
storage, & dissemination

Regional Instrument Centre — Develop, maintain,
repair, and calibrate meteorological &
hydrological instruments

Regional Centre of Excellence for Satellite
Meteorology

More recently Caribbean Centre for Climate and
Environmental Simulations

Advisor to regional governments on matters
related to meteorology, climate & hydrology
Provide specialized services to industry

WMO Regional Climate Centre (Demonstration
Phase) — a natural extension in function
rcc.cimh.edu.bb

An arm of the Caribbean Meteorological
Organisation (CMOQO) and an organisation of the
Caribbean Community (CARICOM)
Sixteen Member States




Caribbean Meteorological Organization
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Long-Range Forecasts — Consensus-based
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Jun 2015 - Nov 2015 Drought Alert
1 No Concern -

Drought alert outlook -concems by the end of 2015 Hurricane Season
Updated August 2015
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CCA experiments (at end of August)

example from zero month lead time
1) Predictor is observed SST over the tropical Atlantic and Pacific over July (data source: NOAA
ERSSTv3b, obtained from the IRI data library)
2) Predictor is observed SST over the tropical North Atlantic over July
3) Predictor is predicted SST over the tropical Atlantic and Pacific over SON (data source: NOAA
CPC CFSv2 , July initialisation)
4) Predictor is predicted SST over the tropical North Atlantic
5) Predictor is predicted rainfall totals over the Caribbean (data source: ECHAMA4.5 ensemble24,
obtained from the IRl data library)

example from three month lead time
1) Predictor is observed SST over the tropical Atlantic and Pacific
over Aug(data source: NOAA ERSSTv3b, obtained from thelRl  data library)
2) Predictor is predicted SST over the tropical Atlantic and Pacific
over JFM (data source: NOAA CPCFSv2,Sep(initialisation)

Besides the major control of ENSO (here represented by Pacific tropical SST anomalies) and tropical north Atlantic SSTs on
Caribbean rainfall variability, these experiments take the contrast between Pacific and Caribbean/trop. N Atlantic SSTs into
account, as those factors are regarded as the most important drivers of rainfall throughout the Caribbean



CariCOF Outlook Generator - CAROGEN

Web based software which requires login details.

A means of efficiently submitting monthly CariCOF climate data.

Houses CariCOF climate data in an online centralised database
which can be queried for climate information or graphs.

Allows for the efficient means of generating and delivering CariCOF ... ... . ..
(regional) climate outlooks and, the national climate outlooks
among the CariCOF participating countries.

Allows online submission of ensembles of CCA experiments to be ~
processed with predefined predictor sets in the Climate ———
Predictability Tool (CPT) Linux version.

Maps ensemble mean of CariCOF regional forecasts where station
output Is aggregated into a fixed set of adjoined polygons.

¢
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Motabie climate events - Juna to Angust 2013

- Dbysarved ranfall records: Dry - LA 30 stafions across afl areas (exnept
[Bahamas, Cizba and Gutanas, wih mosty 20-40% of avn ). August 3 sins
inBarhados, 3 in Betze, 1 InDom. Aep., 3 In Jamaica, 4 in Martnigue,
4 in Puerto Rico, 1 In L5 Viegin isiands.

Wet - J1A: 3 sins in Guyana { 130-175% of avg).

Summary

- Augest: very wet In easiem Cuba, Dominica, N Guyana; very dry in Aruba,
Barhados, Beline, Grand Cayman, Grenada, Jamaica and 5L Lusia.
Juty: Nery wet in Guyana; very dry in Bamacios, N Seitze, cenbral Cuba,
\Daminica, SAE Dom. Fiep, Grand Cayman, W Jamaica, Leewards,
Pussria Rlco.and Tobage. June: very wel in W Guyana: very oryin
Daminica, 5 Dom. Rep. & Jamaica.

- Temperatres August - normal o above-nonmal across fhe Cartbean.

Headiine Impacts

Prevaiing drought acomss the Cariboean In Anguita, Antigua. Bartados,
Beize. Cuba, Dom. Ren. Jamalca, S, s and Nevis, St Maarien and
B2 Lucia, with widesnread agroutural 10ss2a andior very low waler
/rosuciion and ratoned dsiriution.

CariCOF Newsletter

Caribbean climate outlook October 2015 to March 2016

Oct io Dec -

Caribbean kslands north of 10°N:
Dchober - wet ssason. Usually Irequert naayy showers.

Climate outlook

October - November - Decamber (OND ismperafurs, wal days and wel speils oubook maps avallabs af roc. cim.ed bb)
Rafan ABC Islands, W Gulanas: Deiow- to normal. confidence 007, Barbados, E Gulanas, Leewards, Trinidad & Tobago,
‘Windwards: Below- 1o normial; confid. 80%. Bellze, Cayman, S Hispaniola, Jamalca, US C'bean Terr.: below- o nomal;
confid. 75%. Bahamas, Cuba, Turks & Calcos: below- to nommal confid. 75%. Elsewhere: squal chances.
Bahamas, Jamalca, Lecwarnds, Turks aa%. ‘Cayman, Culba, Wind-
‘wards: abowe- ba nomal; confid. 80%. ABC islands, Bellze, W Gulanas, Hispaniola, Trinidad & Tobago, US C'bean Terr:
abave- 0 nomal; comfid. 00%. E Guilanas: above- of normal; confid. T27%.

Drought conditions up fo December (Drougiy oulinok avakabie al roc cmLeo. bb)
Mozt isiands are in kng-term drought and many in Shon-kzem drought afler recced ory June (o August. Thess paces.
e suffered water shorages.
Drought waming: Bartados, parts of Beltze, E Jamaica, most of Lsewarms, some of Windwarss and LS Chaan Tan
Wéater shoriages may persist Swoughout the rest of the year and will worsen in the firsy half of next year.

January - February - March AFM preclo. and dsmp. culiook maps availabis af roc.cimi e bl
Rainfan 'ABC Islans: beiow. o normal; confidence BO%. Bahamas, Cuba, Turks & Calcos: above- o normal confid. B0%. Barba-
dos, Bellze, Gulanas, Trinkdad & Tobaga, Windwards: befow- 1o normal; confic. 50%. N Hispaniola: above- to normal;
confid. 7%, Jamalca, Leewards: beiow- bo normal; confid. T5%. Elsewhere: above- or normal; confid. 70%.
ABC Islands, Barbados, Guianas, Trinidad & Tobago, Windwards: abave. in normal confence 35%.  Cayman,

Jamalca: above- I normal; confid. 0% Leewards: above- io nommal; conhid. B5%. Hispandola, US C'bean Terr.: above-
o nommal; confid. 80%. Bellze: above- io noemal; condid. 50%. Elsewhere: below- in nommal; confid. T9%.

What infiL the next 17
El Nifio Southemn Oscillation (ENSO)

Recanf cbsenvations: siong EI Nifi; mm—m—z\cmm ‘A rising in equaioral eastern Pacilc (MIND34)
Model 3-567% of Tor OND & JFM some Turther warming.
fthan B nE Nt mmmﬂt

o FanaT larpe shift b hipher probabilies for below-nommal rainfall and higher iemparatures for e region,
a5 El Nifo susily weakens the devalopment of rain., thundsr. and sopical shorms. By contrast, a snift owaets abewe-normal rainfall s notsd for|
the N of e Caribbean during JFM tue io reduced winds In The upper admosphere, which allows for sironger showers.
Climate conditions in the Tropical Morth Atlantic and Caribbean
Recant cosevvations: S5Ts 0-1°C above-average arcund the G wade Dk FvD; upRer
5T o warm strengih of hardly
Expected 10 be sironger over the ABC Isiants as & resull of the E1 Nino.
Expected impacts Warming Atiantic tsmparatures increase evaporabion and local deap
tion. Strong high level winds ars expecied io reduoe sioem and shower activity by prohibiing vertical growth of storm clouds.

Mov fo Dec - franstion 10 dry seascn. ShOwE

PEqUENCy and naenssy.

south of 16°M (Encept ABC Islnds)
Ot I Hov - wet season. Uisually frequent heavy showers.
December - Tansition & dry s=ason. Decreasing shower
FEQUENCY ane RErEsy

ABC lsandy: Fequent SHOWSTS, DCoRSOnal femvy.
Gulanas:

Coctiohier - oy SEFSON WHN REavy Showers o imes

Hov io Dec - franstion 1o wel season. ncrease 0 showers.

Buiw o et S

R - o mmm
{OND rainfal ir: the Cartibean |5 [ty 40 be helow- (o normal
acss the Carbbean {swcept for Bahamas, Cuba and Turks
&/ Calcns). Wi fewer wed cays and wet spafs Man bseal.

<<< gme ouliook discussion om page 1 300

ind out more of  roc cimi edu bb o e cancoficimh eou b
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Precipitation and temperature outlook - background
The Caribbean Climate Cutlooks ane prepared by the Caribbcan Regiceal Climate Outlook Forum (CariCOF). The Caribbean Institute for

that are examined include those from the IRL the UK. Me Office, ECMWF, Météo-France, the WMO LRF-MME and the APCC.

Probabilities for three-month rainfzll totals and aversge temperatures are estimated for sub-regions based on the model cutputs, the level of

agreement between the different madels and expen knowlsdge of the regional setting.

The Precipitation Cutlock is isued in the form of a map, which shows regions where the forecast rainfall has the same probahilities to be:
Above-normal {(A) ~within the wetiesthotiest third of the hisioncal record

Nearnormal (M) ~within the middle third of the hisiorical record

Below-nomal {B) ~within the driest‘coldest thind of the historical record

DHSCLAIMER
The = costaiscd heen = prove khﬂ_:“nﬂh—da--—:.*m—i'-“.“

kn—;.n—tt:-.-d.ﬁh.cﬂhul’&:nﬂhﬁ.'lh: on mmay be pebi of its wrerez, bt shuall
in comicni

Seplember 2013 e-mad canicoficmb edy b




Tailoring — from rainfall to a drought alerting system
S u_p_p__o_r__t_i_n__g____D_i_s__a@r____R_i_s_k___M_an__ag ement

= e s uerieve | weawn | Aconieve |
n .
] Drought Watch Drought alel‘t mapS monitor resources

No drought update and ratify management plans
. NO CONCERN concern public awareness campaigns
Part persistence, upgrade infrastructure
keep updated
part forecast DROUGHT Drought protect resources and conserve water
WATCL possible implement management plans

response training

monitor and repair infrastructure

protect resources

conserve and recycle water

implement management plans

release public service announcements

last minute infrastructural repairs and upgrades
report impacts

Short Term Drought
' Based on SP1 6

> month DROUGHT Drought
- ; WARNING evolving

Drought alert outlook -concerns by the end of 2015 Hurricane Season

Updated September 2015 I i _
. [ No Concern re elase put ic service ar:no:ncements |
{ ] Drought Watch implement management and response plans
VN Drought of e .
i S DROUGHT immegdiate enforce water restrictions and recycling
EMERGENCY concern enforce resource protection

repair infrastructure
report impacts

SN N N N N N O N N N NN N NE NN

Long Term Drought at Activity began as a collaboration

end of Wet/Huricane between CariCOF, CACOF and IRI
Season based on SPI ]
12 Month Also widely used by water resources

managers and agriculturists

e =
i r




Drought Bulletin

Cawt by i Dravughi & Precipiiation Monitorng Metwesk (COPMN]

CARIBBEAN DROUGHT BULLETIN

October 2015 | Volume 11 | ISSUE 5

Announcement

s wrgeried denang the iy s, ikl
quIAlties COMliE W ineecs s i
Caribbaan e, todoe el sentall
i mill apieaced e muth ol e
Caribbaan, mitf Fioss ORnEs G peseniling
gl rainkall i eyt rabeid itd] mis makieg
up foe the dafic in presiious moede. With
below parmal Girkll being foeccled o
mich o tha Caribbaan (Mniipt & fha neth)
i Maih POVE, R0l Cisilite 187 low
walii avalabibty foo Latan in 2015 aed il
i diy waon ol 18, with 3 figh
pesubility of n waily and is the e wat
SN

Month st a Glance

Hommal 15 Bekow rmimal eafal s
EnpiaeHEd i Dl daiein Caribbaan insd
Geyara fod fhe merdh. Troelad and 2
Waarion wess exwpionally diy; Tebage,
Exbaduc, 51 Viecani and 2 Ly
Gienada nd 5L Kt mofen
Dararia and 50 Coin sewarnly dey; ARSigud
uytty dey annd Anguila ety dry. Basd
M

Dewughtt parchis Balim amed hokes than
il Bugaist Pamiandats

Dviagh afamind farmais o S Marg, S
tapafit fom 3 33 millien miigatisn
prorarrens Miw Famaics Caleg |

Famar in 5 K wparts dep @ oup
prosdisctann dus 16 deswghl. diSKH. om] This
B shudlion & apeied b Ot @ waie
e dvep b oriticl ek Qien fm)

Dpughe oachtian aflunig wate wipply @
Bartiados [Barbaden Waier Authariiy]

Upcoming Event
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SA September 2015

July-August-September

Rainfall Summary

MNormal io below nomsal conditions demvinsted the islinds of the castern
Caribbean for the three month pericd. Trisidsd was extrens to modenmely
dry freen weest 1o cest; Tobage normal; Grenads and St Croix severely drys
Barhados and St Maanen excepticaally dry; 51 Vimcent, 51 Lucis and S0
Kites mademiely dry; Dominics moderase 10 severely dry; snd Antigua and
Anguilla exwremely dry. Conditions in Guyana rangsd from exceptsonally
wel in e ponh 10 modersiely wet ®m the south sl ess. Aruba was
maderaiely dry, but Pueno Rico mngal from nomal in the norhwest o
mesderaiely dry in the s, Comditions o the Deminica Bepublic ranged
fromn exceptionally dry in cemml sreas so normal in the sast and sorthwes
and modermely dry i the southwest. Central aress of Jamaica were normal,
ond renged o exceprionally dry in the east and soumh and extremely &y
the west. Girand Cayman was excepticmally dry, bt the esstem portion of
Cwha was normal while the wesiem wos exceptionslly to slighaly dry dron
wes 1o east. Conditions in Belize ranged from modermely dry in e soah
o excepiionally dry in the north,

=

JULY - BEPT 2045 APRIL - BEPT 2015
SFEA MONTHS BP1E MONTHS

—. ™ W

DCT 2014 - BEFT 3015
SF112 MONTHS)

Monitoring,
outlook and
alert
information.
Monitoring
information for
1, 3,6, 12
month SPI.
Updated
monthly. Also
recent drought
Impacts
information.

Catibbaars Drowght & Precipitation Monitoring Natwesdk | COPMN]

The Caribbean
Drought &
Precipitation and
Monitoring Network
(CDPMN)
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Drought Outlook for the End of December
CariCOF's Drought Alert Map

5P gutihook Ml o Dec - areas under immediate deought concem 7
A ah

Y
i - Sarm ErragH tesET i Furar i sthe e ot
R,

Leng-term drought outiook — drought concerns until end of the 3015
Caribbean hurricane/wet season {Now 30, 2005)7

+ This 13-manth 57Heened drosght outinck sses abserwsinn unél Augsst 20135,
with potmntisl impacts on lsrge weisos waber seserves snd grosncsier. |n genasrl,
imzacts are expacied B the 13-month SR s 60,0 feeny g or were - rel: COPWN)

v impactiul hydroingics! droogi by the endof the wet season |4 2 conceen s sl
the Arriilles [rrept Cuba) ard in Relim

* & drosght smergency i iusd for W Beitm sng ST Fuarta Rk, A drought
waming i imusd for Barbadss, Bekm, certrsl Hisganiols, | lemaics, Lepswards, W
Fusms ina. Trirksse & Toseps 5o Wisdwaroy

Current Drought Situation

-Bacause of below-nomal mintall dunng the prewious wet and dry seasons,
watar shortages may oros in portions of the Ankiias.

—Naarly 3 isiand nations are in longes-tenm drought (secept Bahamas, Cuba,
W lamaics and W Pueno Raoo ). After a recond dry LA period in 30 oat of 120
ood stations (notably in Bartados, lamaica, Leewarnds, Martinigue and LS
Caribbean Toritorigs), many Antilles islands are comently Gong severs
shoriar-besm drought.

“Shorter-term (o December):

= Wa swpact that 3 dhorier-term drought situation may persst in the Antilles
w23k and soutteard of Hispaniola and in Belize and Cayman.

Longer-term (Movember and beyond):

= Strong E Miflo in place. El Nifio often resulis in 2 ate stant and earky end of
the wat season (pecapt for the NW Caribboan], and particulary so in the SE
Caribbaan. This may laad 1o drought concore towards the: nast dry saason.

- Aroas with ouisting water shortages may not seo full recovery in the wat
soazon, in patwular Barbados, Belize, cemtral Hepaniola, E. lamaica,
Logwards, Triredad & Tobago, US Canbtsan Tarntories and Windwards.

Lowatabbe for dorsrwin ol




Well received by w

OND 2015 Wet days frequency shifts

90w 80w ow 60w

7570 6560 55 50 45 40 404550 4045505560657075

Frequency shift
——
decrease no change increase

Still Experimental
But now more satisfied so
thinking about look of final
product

The basis for a flood
potential outlook. As
like the drought alert
the use of rainfall
being tailored.

The same methodology currently being investigated
to look at hot spells (heat waves) with many
applications (health, animal husbandry). Also dry

Extreme rainfall events within the season
resources managers

OND 2015 frequency of 7-day wet spells

0w sow ToW 60W =

]  CNEERENS EEEES

Frequency shift
— _—
decrease no change increase
OND 2015 frequency
of extreme (top 1%)
3-day wet spells

- W | |
: o o : :
: g o s

. e @t !

Frequency shift

sEeIIs with aiilication to airiculture. A —




Collection of predictor and predictand datasets for ingestion into statistical
regression models (canonical correlation analysis (CCA)). Predictand sets
collected from and sent shared with the region’s NMHS'’s.

Running of ensembles of CCA experiments in CPT using different predictor sets,
Including recently observed ERSSTs as well as model predictions for SSTs, SATS
and PPN from several GPCs.

Map ensemble mean regional forecasts where station output is further
aggregated into a fixed set of adjoined polygons.

Collection of national experiments applying a strict protocol of predictor and
parameter sets for the experiments run in CPT.

Collating national experiments onto the regional ensemble mean forecasts as a
means of objective consensus.



Drafting of a consensus map with adjoined polygons coloured by probability of most
likely category and with tercile-based category probabilities assigned per polygon.

Reporting on all experiments, input maps, other (tailored) seasonal outlooks and
outlook products, relevant climate monitoring products, GPC guidance and forecasts, as
well as seasonal PPN climatologies and incorporation into a technical outlook
presentation.

Uptake of recent climate and climate impacts monitoring information, outlook
Information and guidance on the state of the drivers of regional climate variability into a
draft climate outlook bulletin.

Circulation of draft outlook maps, technical outlook presentation and draft bulletin
among NMHS’s and other participating climate scientists for consensus and approval.

Finalisation of consensus outlook maps, other (tailored) outlook products (including
drought alerts and extreme precipitation outlooks) and the bulletin, and disseminate to
all RCOF stakeholders.



The Consortium of Regional Sectoral EWISACTSs
Targetting the Predictions




Other Sector-targeted Packaging

Yulume 47 lazup ] Aguys 2015
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rid Bedize,
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ain to Jamaica,

wme cases, exist for
a5 W II as parts of Bel

OreCas! cd fior much of the

Caribbean into F lhenur\ 21, concerns continue for low water availabiliny for later in 2015 and into the dry
season of 2016, w |rh the [ikelibinod of an early end o the curment wet season. Creogd

CeTns,

the majorty of the Carbbean, from Trinidad in ||:.'

iz

REGIONAL OVERVIEW ON WEATHER
AND CLIMATE FOR AUGUST 1015

Mixed conditions were experienced in the exstern
Caribbean and Guyana for Aopust. Trmdad was
narmal; Tabaga slightly dry; Grenada and Barbados
':E\'I!ﬂ.'|:|' drj'_ St Vincent and r\ﬂ!lﬁll.‘h‘l mckkrﬂn.".}' Urg';
S2. Lucia extremely dry; Dominica moderately wet;
and Guyana ranging from extremely wet in the north
tey e rately dn in the cast. Conditions i Jamascy
ranged frrim very wet in central areas  to
exceptionally dry in the east and extremely dry in the
west, but Belize was extremely dry in the south and
exceptionally dry in the north.

Most anmual cropping takes place over a period of
about three months. For the three month period

predominantly bebow normal conditions existed in
the slnds of the eastern Canbbean. Trnidad was
normal o slightly dry; Tobago slightly dry; Grenada

and 5t. Lucia severely dry; Barbados and Antigua
exceptionally dry; and Dominica moderately dry.
Conditions in Gayana ranged from exceptionally wet
very wet in the ease
Conditions in Jamaica ranged from slightly wet in
central areas o extremely dry to the cast and west,
but Belize was modertely dry.

in the north and west to

What was a relatively quict Atlantic Harricane scason
for the eastern Canbbean up to mid-August became
quite the opposite as the peak of the season
approached. Danny was the first of three swoams
which developed over the tropical Atantic during
the month of Ausgost It achieved Tropical
Depression status on the 18° and was quickly
uppraded o 3 topical stoom lter thar same day.
T clays later, Danmy became the first hurricane for

Regional Agroclimatic
Bulletin

Commenced under the
Caribbean Agromet Initiative
(CAMI) and updated
monthly. Will be changed to
Caribbean Society for
Agricultural Meteorology
(CariSAM) in early 2016 —
with interactive web portal
for engaging, dialogue and
sharing

Commenced at May 2015
CariCOF for wet/hurricane
season in St. Lucia. Not to be

published during cool season.

Updated monthly. Coral reef
managers, tourism, divers,
fisheries

Announcement

EBLEACHBG POTENTIAL

R g B REPORT CORAL HEADLINE IMPACTS
OF THE GREATER AND TLENER— S
LESSER ANTILLES. OEEERVATIONS CARIBEEAN
(CLICK HERE [ELICK HERE)

CARIBBEAN
CORAL REEF WATCH %“=¥

Notable Observations

+ El Nifio conditions are present. foad sore

+ Aleet level 1 ssued for Central Bahamas, Belize,
Turks & Caicos lslands, NE and NW Cuba
Bleaching warnings issued for all slands in the
Greater and Lesser Antilles,

¢ Reports of bleaching and disease outhreaks in
Florida and Cuba. Partial bleaching signs
ohserved in The Bahamas, Dominican Republic,
Mona lsland, Puerto Rico and Turks & Caicos
lslamds.

v After widespread bleaching in the Pacific and
Indian Oceans, this makes zo5 the ard ever
global bleaching event,

Current Global Conditions

» High thermal stress and bleaching in the central
equatorial Pacific, especially in Kiribati. Extensive
eoral bleaching has been reported throughout the
main Hawailan Islands making this the worst
bleaching event ever {only the 3rd ever reconded).

Alart

Alert Lovel

Mo siress

‘Watch

Warning

Alert lewel 1

Alert lewel 2

Level Guide

| Interpretation
No thesrnal skress

Low-seved thesmal
atres

Thermal strass is
accumuatng

Beaching
expacted

Widespread
Béagching and
some miortality
expacted

Regional Coral Reef

Watch
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