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Abstract

At its core,climate services are climatd Y F2 NXY I GA 2y LINBLI NSR | yR
needs (WMO, 2013)Yet, knowledge regardingiser needs in climate sensitive sectors in the
Caribbean is not presently empirically robushis Report presents the results of a preliminary
study of sectoraheeds for climate information using a noandom, convenience sample of
thirty-two 2015 Wet Season CariCOF participa®ssults on organizational decistoraking
processes, the use of weather and climate information in decimaking, the sources of
different types of weather and climate information, and user perceptions of existing and
proposed future climate products point to variations in climate information needs across
sectors, as well as, a clear role for the National Meteorological and Hydrol&gcates and
the Caribbean Institute for Meteorology and Hydrology as weather and climate information
providers going forward.

Thisdocument should be cited as:

Mahon, R., Van Meerbeeck, C., Trotman, A., & Petrie, J. (Z0dsards BaselinpmUser Needs
for Climate Services in the Caribbean: Preliminary results from a survey of 2015 Wet
Season CariCOF participantBarbados, Caribbean Institute for Meteorology and
Hydrology 64.
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1. Introduction

Atitscore,cf AYIF 0SS aSNIBAOSA NB OfAYIGS AYyTF2NNIGAZY
needs(WMO, 2013. At the global levebf the Global Framework for Climate Servi¢€&~CS)

as well as, at the Caribbean regional lettegre is a focus othe delivery of climate services to

users in climate sensitive soeé@onomic sectorsWhile the GFCS identifies five (5) thematic

areas (Agriculture and Food Security, Water, DigaRisk Management, Health and Energy),

the Caribbean has expanded its focus to six (Agriculture and Food Security, Water, Disaster Risk
Management, Health, Energy and Tourisifis is logical sincéné principal income earners

such as Tourisnfor the soco-economic development ofmany $ates are very reliant on its
climatological pattern. The sectors are also sensitive to climate variability and weather
extremes.

As aWMO designatedRegional Climate CentrfdRCC)n demonstration phasethe CIMHis
expectal to generate regional and striegional tailoredproductsrelevant to user need#t the
national level, climate providers such as thatidnal Meteorological and Hydrological Siees
(NMHSS$ are expected to play a similar role.L a | Qa devaldpzaedtoral Rarly Warning
Information Systems across Climate Timescales (EWISASCTis¢refore timely Sectoral
EWISACTSs settkdesign developand deliver sector specific climate information that enhances
operational decisionmaking around climate.

Producing tmate information in a form that can be readily usezhjuires thatthe needs and
capabilities of endusers to incorporate climate informatioto routine decisionss understood.

Yet, knowledge regardingnduser needs in climate sensitive sectors in the Caribbean is not
presently empirically robustSomeprior adhoc work documenting enduser needsas been
done through Caribbean Climate Outlook ForumsCariCORs 20122014, the Regional
Workshopon Climate Services at the National Level for the Caribbean convened in May 2013 in
Port of Spain, Trinidad,Trotman and Van Meerbeeck 2013s well as, thenternational
Research Applications PrognalRAR Workshop convened in May 20X&uido et al., 2014
However, tle process of documenting user neetigs not been systematiand there are
insufficient baselines to inform product tailoring and development for climate sensitive sectors.
Since theCaribbean is formally at the start @& process of implementing the GE@Sormal
measurement oenduser needs is neededhisReport baselining user needsntributes to the
systematic generation of knowledge enduser needsSuch a systematic assessmh has never
been conducted before and will go a long way in increagiryider understanding of how
climate information can be best integrateddnsectoral decisiomnmaking.

2. The 2015 Wet Season Caribbean Climate Outlook Forum ( CariCOR

The Caribbean Climate Outlook Foridomngs together national and regional meteorological
service professionals and decisiorakers to poduce and discuss seasonal climate forecasts
issued for Jundugust and Septembeédovember (Guido, Buigr et al. 2014) As a region



specific Regional Climate Outlook Forum (RCQIE)CariCORs an example of &ey Wser
InterfacePlatform (UIP)under the GFCS.

The 2015 Wet Season CariC@ks onvenedon June 12, 2015 This forum brought together

32 provider participantg22 national 10 regiona) and35 sectoralparticipants(22 nationaj 13
regiona) and @ G h (0 KSNE (bdludidgy i@rhatidinal tegresentatives The Forum
focused onpresenting and discussing the 2015 Wet Season Climate diuftwogress to date

on the development of sectoral Early Warning Information Systems across Climate Timescales
(EWISACTSs), as well as, the IRAP Coffee Leaf Rust Fmdctctslaunchedat this meeting
included the Wetdays/Wetspells Outlooksthe CariC® Coral Reef Watchand the Climate
Impacts Database (CID).

3. Methods

This study involved the conduct ofgaiestionnairebased survey of sectoral participants at the
2015 Wet Season CariC@¥standardized, structuregurvey instrument(see Appendix Ao
suit the research purpose was developed based on a review of similar survagsraflimate
information needsimplemented in other regions of the worlomesurvey questions were
drawn from survey instruments used in the EU funded EUPO&IASCLIMRWN projects
Where necessary, thespiestionswere adapted for the Caribbearontext.

In total, there were approximately 29 major items organized under 8 question categories.
Examples of question categories include those myanizational decisicimaking pocessesthe

use of weather and climate informatignsaurces of weather and climate informatipn
perception of CariCQfperception of BRCCC Programme Sectoral EWISACTs Proposed;Outputs
and perception ofthe sustainability of climate serviceShese quesbn categories were in
addition to respondent profile questions. Apoint Likerttype scale response format was
adopted for most questions, as appropriate. However, there were exceptions including the use

of nominal scales for profile questions and qussifda NBf F GSR (2 NBaLRyRS\H

CIMH products, among otherfisomeA ya i yOSas NBAaALRYRSyda oSNB
FYR Wb2dG ! LILIX A Ol arf & @fforNdd ancligle” deéasurdnidiit JoR aftetnative
meaningful opinions

The draft paperbased questionnairewas tested in two phases. In the first phase,
guestionnaires were tested witstaff at CIMH while the second test was conducted with a
small number of sectoral users. Minor changes were made to the text of the questionnaire to
increaserespondent understanding.

Respondentdor this surveywere drawn from sectoral participants at tH#15 Wet Season
CariCORRespondent§participation in the studywas voluntary and involhetaking 20 minutes
to completethe questionnairein a dedicated Agenda session on Dayf the 2015 Wet Season
CariCOR33 of the 35 sectoral stakeholders that attended t8©F participated in the survey



One questionnaire was discarded dieeinsufficient response on questionnaire items, leaving
32 usable questionnaireand giving areffective response rate 0fl1%

A coding sheet of questionnaire items, variable names and coding instructions was created to
guide data entry. The papdrased questionnaires were coded and entered into Excel for
analysisCells in Excel were left blank if data was missing. All data entries from the-Ipagea
guestionnaires were rehecked for consistency by two researchers on the research team. The
entries were found to be largely consistent. Where there were errorsseéheere corrected.

The questions agld for general information and opinions only amespondents werdree to
answer only the questionthey preferred. As a result, not all questions were answered by
respondents. Thus, the data was analyzed using an abdalcase analysis approach.
Frequencies were run on each survey itemthe reporting of survey results, percentagefs
the total number of respondentsire reportedversus absolutenumbers In addition, sme
guestions limited respondents to one answer selection, while others allofeedmultiple
selections Ths is also reflected in the reporting of results.

4. Results and Discussion

The followingsections report and discuss the research results udrrbheading as follows:

Respondent profile

Organization profilg

Organizational decisiemaking processes

Use of weather and climate informatipn

Sources of weather and climate information

Perception of CariCQF

Perception of BRCCC ProgramipneposedSectoral EWSACTs Outputand
Perception othe sustainability of climate services

©ONoOGA~WNE

4.1 Respondent profile

There were32 respondents from 8 sectors in 11 countri@he sector most prominently
represented was Water (32%) followed by Agriculture (26%) and DRM (R&e 1)
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Figurel. Respondents by sector

The majority of respondents were from Saint Lucia (23%) followed by Barbd®8s) and
Grenada (13%Figure 2)
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Figure2. Respondents by Country @rigin

Most respondents were in leadership roles (e.g., Heads of Departments, Chief Executive
Officers- 26% and 16% respectively) and technical roles (e.g., technical ex(&3%)(Figure
3).
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Figure3. Respondent positions

4.2 Organization profile

Of the totalnumber ofrespondents, mst respondentsvork at the national level (69%lrigure
4)in Government agencies or departments (7§%yure 5)
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Figure4. Geographic scope of organizations
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Figureb. Type of organization

Most respondentsise climate informatn (84%)(Figure6) butinterestingly, manyo not work
in an organization that has 4mouse climate expertise (67%jowever, just over a quartesf
respondentq27%) do (Figure 7).
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Figure6. Use of Climate Information in Organizations
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Figure7. Climate Expertise in Organizations

4.3 Organization decision -making processes

The timescales for planning NB | y A hctivilies 2ayyaddsiderably depending on tiype of
activity (Figure 8). For example, whilst operational and maintenance activjties well as
activitiesbased on thebusiness plans/strategiesf the organizatiortend to beplanned inthe
very shortto shortterm (i.e. every dayto every weekto every montl), activities based on
corporate/capital investmengenerallyhavea longer planning timescale, withtandency for
these activitieso be plannedmainly every 1 to 2 yearsThe planing of the various types of
activities investigatedtends to decrease substantially after tlieto 2 year planning mark
suggesting that many of therganizationsn this sampledo not tend to plan much beyond 2
years.

12
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Figure8. Planning horizons for various types of organizational activities

In terms ofdecisionmaking preferenceshe large majority of organizations plan for both likely
and unlikely climate and weather related risks. In additionthe majority of respondents
agreed or stronghagreed that their organizatiowould like to receive information in a form
that helps them to make the right YES/NO decision j98fny also agreed or stronghgreed
that their organization plans for climate risks that are most likelpccur (87%) and thairhe
pressures to make decisions is another factor influencing the tvay they make decisions
(84%). The majority agreed or stronglyreedthat they plan for rare but severe weather events
(73%. Lesgprominentfactors influenang the way in which these organizatiomake decisions
relates to the need to know what will happen versus what might happen (41% agree and
strongly agree), as well as, the need to have clear guidelines oletkeof confidence in the
information provideal inorder for them to make a decisid86% agree and strongly agree).

From the above, it is apparent that the largest area of value added in communicating weather
and climate information is to provide information in a form that helps decisi@kers mak

GKS NRARIKG ,9{kbh RSOA&AA2Yy®P CdzZNIKSNJ NB&SI NOK
research results also help us to recognize that situational factors that are extraneous to the
value of climate and weather information (e.g., time pressures)eamite decisiormaking.
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4.4 Use of weather and climate information

Regading the various types of information used in the organizations, meteorological data was
the most prominent type of data uselly respondentseveryday(30%)and monthly (37%)
respectively Climate, hydrological, economidemographic and environmental data tend to be
used most often on the monthly timescale, although there is also a fair amount of use of these
types of information on the daily andronth timescalesKigure9).

When compared to meteorological data (30%), climate data is used by fewer respondents on a
daily basis (18%gas well ason a monthly basis (32% versus 37%) but this latter difference is
marginal.When compared to all other information typedinsate data is used by the large%b

of respondents on a 6 month basis (21%).

Don't know
When necessary
Never

m Less than once a yea

m Every year

% of total respondents

H Every 6 months

m Every month
m Every week

m Everyday

Figure9. Frequency of use of various types of information

Only aminority of respondents have never used meteorological, climate or hydrological data.
The fairly widespread use of meteorological, climatological and hydrological data then,
representsan opportunity for climate providers like @H and the NMHSs to make impact in
certain areas of organizational decisioraking. For example,ecause timescalesoincide for

the planning of organizational activities and the use of meteorological, climatological and
hydrological informationthese types of informatiorare likely to be used in operational and
maintenance activitiesas well as,activities based on # business plans/strategies. There is
little evidence for the use of these data types to plan activities based on the corporate, capital
investment of organization However, his lack of evidencemay be an indication of the
timescale at which existing olate information is provided (subeasonal to seasonal). CIMH
may choose to investigate providing climate information on the intennual to decadal
timescales to address this gap.
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The most used weather and climate informationthe very short to shorterm (everyday to
every month) are weather forecas(sigure 10)Past weather data, past climate data, weather
forecasts and seasonal climate forecasts are consistently usedabfair percentage of
respondents(22-38%)on the monthly timescaleRespondents tend to use seasonal climate
forecasts on the 1 month and 6 month timescalefair percentage of respondents have never
usedinter-annual climate prediction1%) norclimate change projections (25%).

The results validate previous resulthowing thd: 1) meteorological data was the most

prominent type of data useeverydayand monthly respectively, and 2) climate data was used
most often on a monthlyimescale (Figur®). These results add to our general understanding
by narrowing the rangef meteorological anctlimate data providers may seek to focus on
becauseof their importarce in userdecisionmaking and 2) highlighting gaps in the use of
certain types of climate datgi.e. interannual climate predictions and climate change
predictions)
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FigurelO. Frequency in using Weather and Climate data in Organizations

In terms of how climate information is used,lage percentage of respondents (58%) use
weather forecasts tdelp inform and managtheir day-to-dayoperational activitiegFigure 11)

By contrast, climate information is mainly used to inform strategic planning, and to inform and
manage dayto-day operational activitiesThis for example is the main use ssfasonalclimate

15



forecasts.The majority of espondents useénter-annual climate prediction§52%),as well as

climate change projection§64%)to inform strategic planningPast weather data (38%), past
climate data (46%) and seasonal climate forecasts (38%) are also used by a significant number
of respondents for strategic planninyery few organisations (< 10% in all cases) use weather
and climate information that ianalysed outside the organization and then integrate itmeir
organisationalmodels and/or researchHowever, some organisatior{s20% in all cases) do
analyseweather andclimate information within the organization and then integrate it into their
models and/or research.
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Figurell. Use of Climate Information

The level of awareness of the suite of current CIMH climate products and tools was fairly high
amongrespondentgFigurel?). For example, between 70% and 86% of respondents are aware
of the Caribbean Standardised Precipitation Index (SPI) Outltek Caibbean Drought
Bulletin, the CariCOF Climate Outlgokhe CariCOF Precipitation Outlgokhe CariCOF
Temperature Outlookand the CariCOF Drought Outlook. On the other hand, betwee&s8%®

of respondents are not aware of the Regional Agroclimatic Bulldte,Caribbean Dewetra
platform and the Climate Impacts Database. The reasons underpinning this fairly high lack of
awareness should be the subject of future research.

16
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Figurel2. Awareness of CIMH Climate Products and Tools

AsFigure 13 showsgespondentsrate the usability of theCariCOF Climate Outlook Newsletter

(37% as very usable and 59% as usable)Cén@COF Precipitation Outlo¢gk6% as very usable

and 50% as usable), the CariCOF Drought Outd$% as very usable a®@% as usable), the

CariCOF Temperature Outlo@k’% as very usable and 47% as usable) the highest, followed by

the Caribbean Drought Bulleti®#3% as very usable and 46% as usable) andCtmébbean
Standardised Precipitation Index (SPI) Outlddk% as ery usable and 33% as usable).
wSalLRyRSyGtaQ 101 2F gl NBySaa 2F GKS wS3Irazyl
platform and the Climate Impacts Databasasweflected in their responses to this question.

Between 22% 36% of respondents respord that they did not know about the usability of

these products and tools.
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Figurel3. Usability of CIMH Climate Products and Tools

4.5 Sources of weather and climate i nformation

Respondents were asked about the sourceswafather and climate information for their
organization(Figure 14)
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Figurel4. Sources of Weather and Climate Information

25 response categories were recorded for this questiSee AppendiB, Tablel5). Many
response categories represented a combination of sources of weather and climate information
(e.g., NMHS + CIMH + own dafB)e main sources of weather and climate information e
National Meteorological and Hydrological Servicegshe CIMH and Government
agencies/departments Severalrespondents also indicated that they source weather and
climate information from both the NMHS and CIMFhis result points to the fact thatnlike

other regions of the world (such as Europe), private companiesyardo make impact as
weather and climate information providers in the CaribbéBressai and Soares 2015)

In terms of types of weather and climate information sourced from different providers,
respondents rely on the NMH8ainly for past climate data (32%), past weather data (27%) and
weather forecasts (27%). They rely on the NMHS to a lesser exterseémonal climate
forecasts (12%)inter-annual climate predictions (11%) and climate change projections (8%).
The situation is similar for their reliance on a Government agency/department. By contrast,
respondents look to CIMH to sourseasonal climate forecast&1%), inter-annual climate
predictions 22%) and climate change projectiori2fo), more so than pastimate data (8%),
past weather data (8%) and weather forecasts (88though much less prominent, research
institutes also play a role, particularly as sources of wammual (15%) and climate change
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projections (12%). A very small minoralrespondets collect/archive their own past weather
and climate data.

Climateinformation providerssuch as the NMHS, the CIMH, @Baribbean Community Climate
Change CentréCCCC@nd the Climate Studies Group, at the Mona Campus of the University
of the West hdies enjoy varying levels of interaction with respondgfigure 15)

100 —- —

90

80 +—
2
S 70 —— —
©
S 60 -
< m Not applicable
L 50 - '
o m Don't know
2 40 1 High
o
¥ 30 - m Moderate

20 - H Low

10 -

0 1 T T
National Caribbean Institute  Caribbean Climate Studies
Meteorological and for Meteorology Community Climat&roup, UWI, Mona
Hydrological and Hydrology = Change Centre
Services

Figurel5. Interaction with Climate Information Providers

This result suggests thatganizations have least interaction with theCCCGnd the most
interaction withthe NMHS followed byhe CIMH.For examplea fair % ofespondents describe
their interactionwith the NMHS as high (32%), moderate (32%) and low (2B%)under a

third of respondents(27%) described their level of inteion with the CIMHas high 31%
describe their interactiorwith CIMHas low while35% describe this awoderate (35%)Only

19% of respondents described their relationship with @@CC&s high; with 23% viewing their
interaction as moderate and 50%ewing their interaction as low42% of respondents
described their interaction with the Climate Studies Group, UWI, Mona as low; with 25%
describing their interaction as moderate and 8% as higiproximately 25% of users seem not

to knowhow to describeheir interaction withthe CSGM

As Figure 16 showshé most prominent barrier to climate information use is the lack of in
house expertise to use this information (62&red. This points to a need for capacity building
among endusersThe next promined 6 F NNASNJ (2 dzaS A& NBevéll2y RSy (
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of detalil of existing climate information is not appropriate to support organizatidealsions

(25% agree and 17% strongly agree), while a fair percentage of respondents also think that they
do not know what climate information isvailable(33% agree)Interestingly, approximately

50% of respondentare not of the opinion(33% disagree and 17% strongly agréet the
information available does not suit their needs.

100
%0 |
80
70
60
50
40
30
20
10
0 : : : :

% of total respondents

We do not The informatiorThe informatioriWe do not have The level of Other
know what available does available is not in-house  detail provided
climate not suit our  user friendly expertise to use  is not
information is needs this information appropriate to
available support
organizational
decisions

m Strongly disagree m Disagree m Neither agree/disagree m Agree m Strongly agree m5 2 y Q (i

Figurel6. Barriers to climate information use

4.6 Perceptions of CariCOF

One capacity buildingnechanism in the Caribbean conteastthe Caribbean Climate Outlook
Forum (CariCOF). Given previous results indicating the need to buildityafmause climate
information, it is not surprising to find thaespondentgyenerally value th€ariCORFigure 17)
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Figurel?7. Respondent perceptions of the value of CariCOF

92% agree and strongly agree that theged more exposure and trainirgpined through the
CariCORo build their capacity to integrate climate information considerations intweir

professional decisionghile 96% agree and strongly agree that thieutinely try to integrate
climate information considerations intaheir professional decisionslt can be plausibly

assumed that the CariCOF builds their capacity to do this.

Respondents were asked to rate the wusability of a suite of proposed climate

information/products for the Caribbean (Figure 18).
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Figurel8. Usability of Proposed CariCOF Climate Information/Products

The proposed Extreme Precipitation Outlook was rated most favorably by respondents on
usability (rated by 71%s very usable and 29% as usable), followed by the Hydrological Outlook
(61% as very usable and 36% as usable), a database of historical climate impacts (57% as very
usable and 39% as usable), a menu of sector specific response strategies associated with
climate forecasts (58% as very usable and 35% as usable), a Heatwave Outlook (28% as very
usable and 56% as usable), a Bush Fire Outlook (58% as very usable and 15% as usable), and
finally, a Coral Reef Bleaching Outlook (19% as very usable and 31% @} usabl

Using the above results as a guide to user demand for future climate products and tools, CIMH
should continue to develop its Wet Spells/Wet Days Outlooks and the CID. The regional climate
information provider should also consider starting work oHyarological Outlook and a menu

of sector specific response strategies associated with climate foreeastee survey results

point to some demand for this

4.7 Perceptions of the BRCCC Programmed Proposed Sectoral EWISACTSs Outputs

Respondentsvere askedo rate the usability of proposed outputsder the sectoral EWISACTSs
component of the BRCCC Program(see Appendix CMost proposed outputs under the
BRCCC Programme were well received. Overall, the mapbrigspondents thought that sector
specific imate service webpages on the CINREGvebsite 40% view this as useful while 60%
view it as very usefyl case stug briefsdemonstrating how existing climate information has
improved sectoral decisiomaking (386 view this as useful while 62% view itvasy usefu);
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sector specific impact model§86% view it as useful and 61% view it as very usstdjor

specific sessions at the CariC@B% view this as useful while 52% view it as very useful
research on how climate negatively/positively impacimate-sensitive sectors (34 view this

as useful while 66% view it as very usgfah interface tool in the Climate Impacts Database
enabling users to correlate forecasts to past impacts and appropriate response stratedies (38

view this as useful while®B46 view it as very usejuland sector specific Outreach Workshops

(3% view this as useful while 61% view it as very usefus SNBE W! aSFdzZ Q ' yR Wz
outputs were the most favourably viewed of the list of proposed BRCCC Programme outputs for

the 20152016 period.

Sector specific communication packages of rrukidia materialg48% view this as useful while

45% view it as very usejuiasnextinlineini SN a 2F NBALRYRSYydaQ NI GA
fewer respondents ratedaselineinformation regarding provider capacity to deliver climate

services 45% view this as useful while 45% view it as very usdbakeline information

regarding user needs for climate servicd$% view this as useful while 46% view it as very

useful; sector specific climate product prototypes (8bview this as useful while 34% view it as

very usefu); monthly sectoral EWISACTSs bulletit§% view this as useful while 45% view it as

very usefu); and the development of a 10 year sectoral EWISACTs Planaf £006 view this

as useful while 39% viewitasveryuseful & | AS¥dzZA Q yR WxSNE | &aSTdA

There was muchess support regardinghe usefulness of some outputs, namely Caribbean
Dewetra training workshops (24 view this as useful while 55% view it asyvasefu); a
Caribbean Dewetra User ToolkB8% view this as useful while 34% view it as very useful
sector specific climate products integrated into the Caribbean Dewetra platforfb (88w this

as useful while 32% view it as very usgfahd an onhe Caribbean Dewetra module @2view

this as useful while 39% view it as very ugefthis result may be a reflection of the low level of
awareness (50% not aware), as well as, of the utility of the Dewetra platform in aielihgral
decisionmaking. From a strategic perspective, although not rated highly by ussospe of
these outputs may still be favourably considered for implementatiofor example it is
importantto establish a baseline of provider capacity and user needs to be able to monitor and
evaluate changes in the climate services agenda over tMweover, the use of Decision
Support SystemgDSS)to support evidence based decisiomaking that lead to climate
resilience is critical. The Caribbean Dewetra platform represents one such DSS and
consideration therefore should be given to investinghe development of learning toolhat
promote its use.
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Respondents are also generally willing to participate in activities implemeamtddrthe BRCCC
Programme They are particularly open to participating in future outreach and training
workshopsas (97%) of respondents indicated yes tarficipating in future outreach and
training workshopsvhile (3%) said maybe they would participate. For taking pamterviews

with the research team(89% said yes they would take part while (11%) said maybe. Eighty
three percent (83%) of the respondents indicated that they waqadicipate in the testing of
climate product prototypeswhile (17%) said maybe they would participate. Seventy nine
percent (7%6) indicated that they would provideectoral datasets(14%) said maybe while (7%)
AYRAOI GSR 1 KI { Nodekdd the rBspoyiderits irdigaged that they will not be
involved in the BRCCC programme in therel

4.8 Perceptions of the sustainabilit y of climate services

For the most part, respondents have clear views on the sustainability of climate serikces.
respondents disagre€38% disagree and 62%trongly disagregethat climate services are of
fAGOHES @It dzS Ay (K SandplagnhgRigyra 19)All feSpynOeits @1%S NI G A ;
agree and 79% strongly agrese of the opiniorthat the Caribbean should continue to invest

in building its climate services capacity. In addition, they agree (30%) and strongly agree (67%)
that a RegionaFramework for climate services is desirable and generally believe that their
organization is willing to partipiate in a process to develop @&dtonalFramework for climate
services (38% or respondents agree while 45% of respondents strongly aghdest
respondents think50% agree and 23% strongly agree) that climate services should be provided
free of charge on a regular basis through electronic madiast respondents also agre@6%

agree and 28% strongly agree) that they would like to gather clinmfdennation on their own

at a useffriendly and easily @essible websiteThese results suggest that there is strong
support for the development of sector specific climate services webpages on the CIMH website.
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Figurel9. Percepion of the sustainability of climate services
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5. Limitations

The results of this research are based on a -remmdom, convenience sample of 32
respondents. The nature and size of the sample therefore limits the interpretations and
conclusions that can benade. For example, representatives from the tourism, health and
energy sectors are undeepresented, as are endusers residing in Anguilla, Belize, the BVI, the
Cayman Islands and Montserrat. A larger, more differentiated sample would allow for
elucidationof clearer use and decisiemaking preferences for users in all the sectors under
review in a wider range of national contexts. As future similar surveys of users are conducted in
the near future, new data should be added to the dataset and the resulisalgzed. The
elucidation of user needs through-depth focus groups and or@n-one interviews should also

be pursued as such qualitative data can enhance provider understanding of the contextual
dimensions of the design, development and delivery of diémaformation.

Consideration should also be given to expanding the set of baseline questions to indlude
end-user general knowledge of the (variability of) climate of the region, 2) deeiibri S NA Q
perception of climatic risk (with a focus on past and predgeNSGvents); 3) decisioly' I { S NA Q
perception of other forms of risk; 4) impacts M&Oon enduser productivity; 5) awareness of

and attitudes towards climate outlooks; 6) use of climate outlooks to make operational
decisions (past and present); 7) perceptions of the usability of climate outlooks (including an
assessment of perceptions of perceiviatpediments of use); 8) in light of past and current El
Nifio impacts, whether operational decisions were changed considering climate outlooks; 9)
which operational decisions were changed considering climate outlooks and in what ways; and
10) perceived chages (positive, negative, no change) in productivity outcomes as a result of
the use ofclimate information.

6. Conclusion

This Report documented the preliminary results of a survey aiser needs for climate
information using a nonrrandom, convenience san®l of 2015 Wet Season CariCOF
participants Results on organizational decistoraking processesnd theuse of weather and
climate informationin user decisiormakingcan help climate information providers suchths
CIMH,the CCCCC and the CSGNbetter understand the enduser context, specifically in terms
of what types of decisions are being made, when they are being made and how climate
information currently contributes to those decisiorfResults on the sources of different types
of weather andclimate information can help providers to understand their competitive
advantage and the specific role that they play in supporting user deemsaking. Finally,
findingson enduser perceptions of existing and proposed future climate produentsbe used
as a lasis forprovider prioritization regardinginvestment into existing products, new products
and endusecapacity building.
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Worlid
Meteorological
Organization
Weather « Climate » Water

CaribbeanClimate ServiceUser Baseline Survey

1. TELL US WHAT YOU THINK

You are invited to participate ia baseline survey of user needs regarding climate services in

the CaribbeanBy taking part in this short surveyou will help advance existing knowledge of
dzZaSNEQ ySSR&a YR LRGSYOGALfte AYLNRGS (KS LINE
region. The data collected for this study may be used as a baseline against whichfstoniéar

research may be compared.

2. YOQJR PARTICIPATION

Your participation in this study is voluntary and will involve talk@igninutes to complet¢he
guestionnaire that follows. The questiomsk forgeneral information and opinions onbnd
you are free to answer only the questions youfereThere are no right or wrong answers

3. ABOUT CLIMATE INFORMATION AND SERVICES

Climate information refers to knowledge and advice about the past, present and future

OKIF N} O0SNARAGAOCE 2F GKS 9FNIKQa Of Abfdaditerm | G | f f
that, from a practical standpoinipcludes summary statistiex climatic variablese(g.,rainfall,
temperature, wind, etg, historic timeseries records, neaeaktime monitoring, predictive

information from daily weather to seasonal to @mannual timescales, and climate change
scenarioslt can include derived variables related to impacts, suctirasghtindices,or an UV

exposure indexClimate information can also provide insight potential future conditions to
organizatiors whose ativities and operations are affected by weather and climdte.this

context, dimate services are climate informatidhat is tailored, packagednd delivered to

meetthe specifimeedsof users

This survey is being conductdry the Caribbean Institet for Meteorology and Hydrology
(CIMH)under the Programme for Building Regional Climate Capacity in the Caribbean (BRCCC
Programme)with funding made possible by the generous supporttlté American People,
through the United States Agency for Internat@mbevelopment (USAID).

If you would like to receive further information on the findings of this research or would like to
join the BRCCC mailing list, please leave your email address below:

For more information on the Caribbean Regional Climate Centre (RCC) and the Programme for
Building Regional Capacity in the Caribbean (BRCCC Programme), please visit:
http://rcc.cimh.edu.bb/
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Section A: General information oypou and yourorganization

1. Name of youiorganization
2. In whichcountry is youorganizationocated?Please tick one

I Anguilla I Antigua and Barbuda

I Barbados I Belize

I British Virgin Islands I Cayman Islands

I Dominica I Grenada

I Guyana I Jamaica

I Montserrat I St Kitts and Nevis

I Saint Lucia I St Vincent and the Grenadines
I Trinidad and Tobago I Turks and Caicos Islands

I Other(pleasespecify)

3. What is yourganizatio®d Y I Ay & S CRleg@shdicecohe OG0 A @A (&K

I Agriculture I water
I Health I Disaster risk management
I Tourism I Energy

—_

Other (please specify)

4. What is the level of operation of therganizatior? Please tick one

—_(
—_

International/transnational
National
Other (please specify)

Regional
Communitybased

—_
—_

—_(

5. How would you classify yowrganizatior? Please tick one

—_(
—_

Government agency/department
Professional/trade association or group
Non-governmentalorganization

Other (please specify)

Private company
Research institution
Internationalorganization(e.g. UN agency)

—_—( —( —(
—_—C =

6. Does yourganizationcurrently employany professionals that analyse climate
information for applicatio? Please tick one

—_

! Yes I No
[ 52y Q0 1y29

30



7. Please tick the box that best describes your position in yarganization

—_
—_

Headof department/unit
Technical expert
Researcher

Other (please specify)

ChiefExecutive/Director
Scientist

Officer
Advisor/consultant

—_—( —( —(
—_—( —( —(

8. Have you attendedprevious Caribbean Climate Outlook Forum sessinsny other
regional climate workshop organised by ClkgHy, a drought workshoj¥ Please tick one

I Yes I No

If Yes, please specify how many sessions you have attended:

How has attendance aCaribbean Climate Outlook Forum sessionsny other regional
climate workshop organised by CINtHpacted your professional decisignaking? Please

tick the relevant boxes.
Strongly Agree Neither Disagree Strongly 52y ¢
agree agree/ disagree  know
disagree
| routinely try to integrate climate information considerations [ O 0O c c c
into my professional decisions
I need more exposure and training to build my capacity to - O O - - -
integrate climate information considerations into my
professionaldecisions

SectionB: Decisioamaking processes in yowrganization

9. Howoften does yourorganizationplan forthe followingactivities?Please tick the relevant

boxes.
Everyday Every Every Every6 Every Every Every Never 52V
months 1to2 2to 5to know
week  month years 5 10
years years
Operational and c o O O O O 0o O 4a

maintenance activities

Activities based on the (] OO O O O O O O 0O

business plan/strategies of
the whole organization

Activities based on the (] OO O Od O O O O 0O

corporate/capital
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investment of the
organization

Other activities and (] O O O O O 0O O O

operations (please specify)

10.How oftendoes yourorganizationuse the types of information listed below to plan its
activities?Please tick the relevant boxes.

Everyday Every Every Every 6 Every Lessthan Never 52y

week  month months year once a year know
Meteorological data (] a O (] [ a 0 0
Climate data (] a 0O [ [ 0 0 0
Hydrological data (] a 0O [ c 0 0 0
Economic data (] a 0O [ [ 0 0 0
Demographic data (] a 0O [ [ 0 0 0
Environmental data [ [ Y e [ [ 0 0 a
Other (please specify) [ o O [ [ a0 0 0

11.Please rate your level of agreement with the statements below by ticking the relevant
boxes:

Strongly Agree Neither Disagree Strongly 52y €

agree agree/ disagree  know
disagree

My organizationplans for rare but severe weather events c O O O O c
My organization plans for those climatesks that are most O [ R e | c c c
likely to occur
My organizationhas clear guidelines on how much confidence [J O O (. (. (.
in the climate information is required before we take action
Time pressure means that sometimes we have to make O O 0Oa cd cd cd
decisions before we have as much information as we would
like
What we really need is what will happen, not what might (] O O O O c
happen
We like to receive informationn a form that helps us to make 3 O 0O c c c

the right YES/NO decision

SectionC Use of weather and climate information

12.Areyourorganizatio®d | OGAGAGASE ASYyaArAidAdS O0SAGKSNI LIR:
following weather and climateelatedevents and impactsPlease tick the relevant boxes.

Very Positively Neither Negatively Very 52y Not
positively  sensitive  positively sensitive  negatively know applicable
sersitive nor sensitive

negatively
sensitive

Above averaggemperatures [ (] (] [ [ o Y e
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Very Positively Neither Negatively Very 52y Not
positively  sensitive  positively sensitive  negatively know applicable

sersitive nor sensitive

negatively

sensitive
Below averaggemperatures [ [ [ O O o O
Above averageainfall (] (] (] [ ca a O
Below averageainfall (] a a a ca a O
Above averagavind 0 0 a0 a0 ca a O
Below averagewind [ [ ] [ ] c O o O
Severeweather systems ] ] O O O o O
Storm surge 0 a0 a0 [ ca a O
Lightning c c 0 0 a o Y
Drought O O c c ca a O
Floods 0 a0 a [ ca a O
Landslides a a a a a a 0O
Bush fres [ [ [ [ [ o 0O
Coastal erosion (] (] (] [ [ a O

13.Please specifgther weatherand climaterelated events and impacts yowrganizations
sensitive to:

14.Does your organizain useclimate information? Please tick one.

I Yes I No
| s52yQi 1y26

If Yes, go to question 15. If No, go to questio8. 2

15.1f Yeshow often does your organization use the following weather/climate information?
Please tickhe relevant boxes.

Everyday Every Every Every6 Every Less Never 52y

week month months year than know
once a
year

Past weather data (such as historical weather (| O O .4 O O O O
observations)
Past climate data (such as historical climate averages [J [ o | c O .d ] (|
Weather forecast (forecasts from hours up to 2 weeks [] [ O | | [ T e | cd (|
into the future)
Seasonal climate forecasts (forecasts for next month | [ T e | ] O O O c
up to a year into the future)
Inter-annual climate predictions (predictions for next (] [ | | [ R | O O

year up to 10 years into the future)
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Climate change projections3Q yearsand beyond c [ O | | [ O | [ O |

16.Where doesyour organization obtain this weather/climate information? Please tick the
relevant boxes.

NMHS CIMH  Gov. Research Private Own Other 52y Not
agency/ institute company data sources of know applicable
Dept. (e.0. info.
weather
stations)

Past weatherata (such O O 0O ] c c c O Oa

as historical weather

observations)

Past climate data (suchas [] [ O | | - | | | [ |
historical climate

averages)

Weather forecast | [ R | | | | | o [ |
(forecasts from hours up

to 2 weeks into the

future)

Seasonal climate forecast:  [] [ R | | | | | o [ |
(forecasts for next month

up to a year into the

future)

Inter-annual climate | [ R | | | | | O 0O
predictions (predictions

for next year up to 10

years into the future)

Climate change (| [ O | (| c c c O 0O
projections(30 yearsand

beyond)

Note: NMHS = National Meteorological and Hydrological Service

17.Please describe what other sources of weather/climate information poganization
USES:

18t £ S &aS NI GS @2dzNJ 2NHIFYAT FGA2yQa fS@St 27
information providers by ticking the relevant boxes:

Moderate Low 52y Q0 Notapplicable

National Meteorologicaland HydrologicaBervices

Caribbean Institute for Meteorology and Hydrology

Caribbean Community Climate Change Centre

0000s
0ooo
0ooo
0ooo
0ooo

Climate Studies Groug)JWI, Mona
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19.How is the weather/climate information used in the organization? Please tick the relevant

boxes.

This The The The 52y Not
information information  information  information know applicable
is analysed s analysed is used to is used to
within the outside the  help inform inform
organization organization and manage  strategic

and then and then our dayto- planning
integrated integrated day
in our in our operational
models models activities
and/or and/or
research research
Past weather data (such as historical | | c c o O |
weather observations)
Past climate data (such as historical c c c c O .3
climate averages)
Weather forecast (forecasts from hours | c c 3 [ O |
up to 2 weeks into thefuture)
Seasonal climate forecasts (forecasts for  [J - | c 3 o O |
next month up to a year into the future)
Inter-annual climate predictions | | | | [ O e |
(predictions for next year up to 10 years
into the future)
Climate change projectiong30 yearsand | - | c c o O |

beyond)

20.Please describe in what other ways is this weather/climate information used in your
organization

21.How usable would thé&llowing new climate information and productise for planning
management actions in your organization? Please tick the relevant boxes.

Very usable Usable Neither Not Not 52y Not
usable usable usable know applicable

nor not at all

usable
Bush fireoutlook a O [ o 0O O 0O
Extreme precipitationoutlook a (] [ o 0o O 0O
Coral reef bleachingutlook [ (] a0 O 0O O 0O
Heatwave outlook a [ [ O O 0O O
Hydrological outlook a [ [ O 0O 0O O
A database of historical climate impacts [ [ [ O 0O O 0O
A menu of sector specific response strategies [ O c o 0O O 0O

associated with climate forecasts
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22.What other climate informatiorwould be useful for your organization to have in order to

manage its operations and activities?

23.1f No, why does your organization not use climate information? Please rate your level of
agreement with the statements below by ticking the relevant boxes:

Strongly  Agree Neither Disagree  Strongly 52y C
agree agree/ disagree know
disagree

We donot know what climate information is available c - - - - O
The information available does not suit our needs (- [ [ e | O O O
The information available isiot user friendly (] [ N | - c c
We do not have irhouse expertise to use this [ O 0O O cd cd
information
The level of detail provided is not appropriate to suppor [ O 0O - - O
organizatioral decisions
Other (please specify) [ a 0O [ 0 0

24.Are you aware of the following available climate information, tools and products? Please

tick one.

Aware

No

=3

Caribbean g&andardised Precipitation Index (&) Outlook

Caribbean Drought Bulletin

CariCOF Caribbearti@ate Outlook Newsletter

CariCOIPrecipitation Outlook

CarCOFTemperatureOutlook

CarlCOMrought Outlook

Regional Agroclimatic Bulletin

Caribbean Dewetra platform

Climate Impacts Database

000000000

00000000DE

25.Please rate the usability of the following available climate information, tools and products

G2 @&2dzNJ 2 NHI yrhakihgiprocess ByiickiRgXi@ kefeviat oxes:

Very Usable Neither Not Not usable 52y Qi Not
usable usable nor usable at all know applicable
not usable
Caribbean gndardised (] O [ O O (- (-
Precipitation Index (8l) Outlook
Caribbean Drought Bulletin [ [ [ [ O O c
CariCOF Caribbean Climate Outlor (3 O O [ [ c (-
Newsletter
CariCOPrecipitation Outlook [ [ [ [ c c ca

CarCOFTemperatureOutlook




Very Usable Neither Not Not usable 52y Qi Not
usable usable nor usable at all know applicable
not usable
CarlCOrought Outlook 0 0 (] 0 [ c c
RegionalAgroclimatic Bulletin [ [ [ c O | |
Caribbean Dewetra platform (] [ [ [ (] O c
Climate Impacts Database (] a a [ [ ca c

SectionD: Sustainability

26.Please rate the usefulness of the followimgpposed outputs of the BRCCC Progranime
the longterm advancement of climate early warning informationymur sectorby ticking

the relevant boxes:

Neither
usable nor
not useful

Not
useful

Not useful
at all

52y
know

Not
applicable

Sector specific climate service webpage
on the CIMH website

Sector specific communication package
of multi-media materials

Sector specific sessions at the CariCOF
20152016

Sector specific impact models

Caribbean Dewetra User Toolkit

Online Caribbean Dewetra module

CaribbeanDewetra training workshops

Sector specifi©utreach Workshops

Baseline information regarding user
needs for climate services

Baseline informationregarding provider
capacity to deliver climate services

Development of a 10 year sectoral
EWISACTSs Plan of Action

Researclon how climate
negatively/positively impactsclimate-
sensitive sectors

Interface tool in the Climate Impacts
Database enabling users to correlate
forecasts to past impacts and
appropriate response strategies

0 000 000000 OO O
0 000 00O000D O O O

0 OO0 0 000000 O O O

0 OO0 0 000000 O O D

0 OO0 0 000000 O O DO

0 OO0 0 000000 O O O
0 OO0 0 000000 O O O

Sector specificlimate product
prototypes

Sector specific climate products
integrated into the Caribbean Dewetra
platform

Case studies demonstrating how existin
climate information has improved
sectoral decisiormaking

Monthly sectoral EWISACTS bulletins

O 0O 0020

O 0O 0020

O 0O 0020

O 0O 0020

O 0O 0020

O 0O 0020

O 0O 0020

w
by



27.Please rate your level of agreement with the statements below by ticking the relevant
boxes:

Strongly Agree  Neither Disagree Strongly 52 y Qi

agree agree/ disagree
disagree

Climate services are of little value in my (- O O c O O
organizatorQd 2 LIJSNI GA2ya |
Climate services should be provided free of (- [ I e | O cd O
charge on a regular basis throughectronic
media
I would like to gatherclimate information on (] O O O O c
my own at a useifriendly and easily accessible
website
The Caribbean should continue to invest in (] O O O O O
building its climateservicescapacity
A regional framework for climate services is O O O c c O
desirable
My organizationis willing to participate in a [ O O - cd c

process to develop a regional framework for
climate services

28.What level of involvement would you/your organization like to have with the BRCCC
Programme (which will run to January 202 Please tick the relevant boxes.

Yes No Maybe 52y ¢

know
Participate in future outreachand trainingworkshops d O O 0
Take part in interviews withthe research team c 0 ca ca
Participate in the esting ofclimate product prototypes O O c 0
Provision of sectoral datasets [ a0 c 0
Other (please specify) [ a0 0 0

29.1f there is anything about the development of sectoral EWISACTSs that you would like us to
considerplease feel free to let us know below:

Thank you fotaking the time to complete our questionnaire!
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APPENDIX Bata Tables

N
NS
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Tablel. Sectors represented at the 2015 Wet Season CariCOF

Sector % of total
representation n respondents
Agriculture 8 26
Water 10 32
DRM 7 23
Tourism 1 3
Other 5 16
Health 0 0
Energy 0 0
Total 31 100

Table2. Countries represented at the 2015 Wet Season CariCOF

% of total

Countries n respondents

Anguilla 0 0
Antigua and Barbuda 3 10
Barbados 4 13
Belize 0 0
British Virgin Islands 0 0
Cayman Islands 0 0
Dominica 1 3
Grenada 4 13
Guyana 1 3
Jamaica 3 10
Montserrat 0 0
St. Kitts and Nevis 1 3
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% of total
Countries respondents
Saint Lucia 7 23
St. Vincent and the Grenadine 3 10
Trinidad and Tobago 2 6
Turks and Caicos Islands 1 3
Other 1 3
Total 31 100
Table3. Respondent positions
% of total

Position n respondents

Chief Executive/Director 5 16

Head of department/unit 8 26

Scientist 1 3

Technical expert 7 23

Officer 3 10

Researcher 2 6
Advisor/consultant 2 6

Other 3 10

Total Answered 31 100

41



Table4. Geographic scope of organizations

OrganizationalScope

% of total
respondents

International/transnational

0

Regional

16

National

22

69

Communitybased

Community Based+National

National+Regional

Regional+International

National+Regional+international

Other

A =

WIWwWw w|w|o

Total

32

100

Table5. Type of organization

Classification

% of total
n respondents

Government agency/department

25 78

Private company

Professional/trade association or group

Research institution

Non-governmental organization

International organization (e.g. UN agency

Other

NIOIN|FP (k|-
OO W W|lw

Total

32 100
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Table6. Useof Climate Information in Organizations

% of total
n respondents

No 2 6
Yes 27 84
52y Qi 1 3 9
Total 32 100

Table7. Climate Expertise in Organizations

% of total
Climate Expertise n respondents
No 20 67
Yes 8 27
52y Qi 1Y 2 7
Total 30 100
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Table8. Planning horizons for various types of organizatiosa&ktivities

Operational and

Activities based on
the business
plan/strategies of

Activities based on
the
corporate/capital

maintenance the whole investment of the Other activities and
activities organization organization operations
% of total % of total % of total % of total
n | respondents| n | respondents| n respondents| n respondents
Everyday 7 23 2 6 0 0 1 8
Every week 7 23 3 10 2 7 3 23
Every month 8 27 9 29 3 11 3 23
Every 6 months 1 3 2 6 3 11 1 8
Every 1to 2 years 5 17 8 26 12 44 3 23
Every 3 to 6 years 1 3 2 6 2 7 0 0
Every 7to 10years| O 0 2 6 1 4 0 0
Never 0 0 0 0 2 7 1 8
Quarterly 0 0 1 3 0 0 0 0
Biennal 0 0 1 3 0 0 0 0
52y Q0 1yz2| 1 3 1 3 2 7 1 8
Total 30 100 31 100 27 100 13 100
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Table9d hNHEFYAT FiA2yQa RSOA&A2Y YI1Ay3d LINBTFSNByOSa

My organization
has clear Time pressure means
guidelines on how | that sometimes we
much confidence | have to make What we really We like to receive
My organization My organization plans| in the climate decisions before we | need is what will | information ina
plans for rare but for those climate risks| information is have as much happen, not form that helps us
severe weather that are most likely to | required before information as we what might to make the right
events occur we take action would like happen YES/NO decision
% of total % of total % of total % of total % of total % of total
n respondents | n respondents | n | respondents n respondents| n | respondents| n | respondents
Strongly disagree 0 0 0 0 1 3 1 3| 2 71 00
Disagree 6 20 2 6 8 27 1 3| 8 28| 0|0
Neither agree/disagree 2 7 2 6 6 20 3 10| 6 21| 2|6
Agree 12 40 17 55 7 23 20 67| 5 17| 8|26
Strongly Agree 10 33 10 32 4 13 5 17| 7 24| 21| 68
52y Qi 1y29 0 0 0 0 4 13 0 0| 1 3] 0]0
Total 30 100 31 100| 30 100 30 100 | 29 100| 31| 100
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Tablel0. Frequency of use of various types of information

Meteorological

Demographic

Environmental

data Climate data Hydrological data| Economic data data data Other
% of total % of total % of total % of total % of total % of total % of total
n | respondents| n | respondents| n | respondents| n | respondents| n | respondents| n respondents respondents

Everyday 8 30 5 18| 5 18| 3 10| 2 7 6 21 1 25
Every week 0 0 1 4| 2 7 3 10| O 0 2 7 0 0
Every month 10 37 9 32| 8 29| 6 20| 9 30 9 31 0 0
Every 6 months 3 11 6 21| 3 11| 3 10| 4 13 2 I 0 0
Every year 7 0 0| 1 4| 5 17| 5 17 1 3 0 0
Less than once a
year 0 0 3 11| 2 7| 4 13| 4 13 1 3 0 0
Never 2 7 1 4 3 11 1 3 1 3 1 3 1 25
When necessary| 0 0 0 0 1 4 2 7 3 10 3 10 2 50
Don't know 2 7 3 11| 3 11| 3 10| 2 7 4 14 0 0
Total 27 100 | 28 100 | 28 100 | 30 100 | 30 100 29 100 4 100
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Tablell. Frequency in using Weather and Climate data in Organizations

Inter-annual

Past weather Seasonal climate | climate predictions

data (such as Weather forecast | forecasts (predictions for

historical Pastclimate data | (forecasts from (forecasts for next | next year up to 10 | Climate change

weather (such as historical hours up to 2 weeks| month up to a year| years into the projections (30

observations) climate averages)| into the future) into the future) future) years and beyond)

% of total % of total % of total % of total % of total % of total
n | respondents| n respondents | n respondents n respondents | n respondents n respondents

Everyday 3 13 1 4 3 13 1 4 1 4 1 4
Every week 1 4 2 8 5 22 2 8 0 0 0 0
Every month 7 30| 9 38 5 22 9 36 2 8 3 13
Every 6 months | 3 13 1 4 0 0 6 24 4 17 3 13
Every year 4 17 4 17 1 4 0 0 4 17 3 13
Less than once ¢
year 2 9 3 13 2 9 2 8 3 13 3 13
Never 1 4 1 4 2 9 1 4 5 21 6 25
Don't know 0 0 1 4 4 17 2 8 3 13 3 13
Whennecessary| 2 9| 2 8 1 4 2 8 2 8 2 8
Total 23 100| 24 100| 23 100 25 100| 24 100| 24 100

a7




















































