Appendix 2 National Climate Assessment

Climate and Weather Assessment
for the Cayman Islands

Abstract

The workshop carried out by the team from the Caribbean Community Climate Change Centre
(CCCCC), Belize provided the Cayman Islands with specific information on Climate Change in
the Islands. The changes from 2011 to 2099 include an increase of 2 to 2.7 deg C for average
temperature, 1.8 to 2.8 deg C for the average maximum temperature, 1.7 to 2.6 deg C for the
average minimum temperature, 10 to 50 mm decrease in annual rainfall totals, little to no change
in relative humidity, 2.2 to 2.8 deg C increase in the comfort index and a 12 to 80 cm increase in
sea levels and a decrease in the wind speed from 5.5 meters per second to 5.0 meters per sec.

Introduction

A team from the Caribbean Community Climate Change Centre (CCCCC), Belize visited the
Cayman Islands to assist with the production of a National Climate and Weather Assessment.
The team was composed of Mr Abel Centella and Arnoldo Bezanilla from the Institute of
Meteorology in Cuba and Mr Ottis Joslyn from the CCCCC in Belize. The team was supported
by Mr Winston Bennett and Dr Ulric Trotz from the CCCCC.

This team produced outputs for future climate of the Cayman Islands using the Hadley PRECIS
Regional Climate Model (RCM), forced by the HADCM3 and ECHAM4 Global Climate Model
at a resolution of 50 km for the Caribbean with IPCC (Special Report on Emissions Scenarios)
SRES A2 and B2 scenarios (See Annex)odel data was assessed by the Cayman Islands National
Weather Service (CINWS) staff to determine the impacts, if any, that could be faced by the

Cayman Islands in the future.

188



Historical Climate Record for the Cayman Islands

Temperature
Annual average temperatures 1971-2009
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An initial investigation of the observed annual average temperatures for the Cayman Islands
recorded by the National Weather Service at the Owen Roberts International Airport reveals an
increase in temperature from approximately 26.3 deg C in 1971 to 28.5 deg C in 2009. This is an
increase of 2.2 deg C in 39 years or 0.06 deg C per year.
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An initial investigation of the observed annual average maximum temperatures for the Cayman
Islands recorded by the National Weather Service at the Owen Roberts International Airport
reveals an increase in average maximum temperature from approximately 30.1 deg C in 1971 to
30.5 deg C in 2009. This is an increase of 0.4 deg C in 39 years or 0.01 deg C per year.
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An initial investigation of the observed annual average minimum temperatures for the Cayman
Islands recorded by the National Weather Service at the Owen Roberts International Airport
reveals an increase in average minimum temperature from approximately 22.3 deg C in 1971 to
25.2 deg C in 2009. This is an increase of 2.9 deg C in 39 years or 0.1 deg C per year.

Rainfall

Annual Rainfall Totals { 1957 - 2008}
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An initial investigation of the observed annual rainfall total for the Cayman Islands recorded by
the National Weather Service at the Owen Roberts International Airport reveals a decrease in
rainfall from approximately 60 inches in 1957 to 58 inches in 2008. This is a decrease of 2
inches in 51 years or 0.04 inches per year.

Relative Humidity

Annual Average Relative Humidity
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An initial investigation of the observed annual relative humidity for the Cayman Islands recorded
by the National Weather Service at the Owen Roberts International Airport reveals an increase in
relative humidity from approximately 76% in 1978 to 77% in 2009. This is an increase of 1% in
31 years or 0.03% per year.
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Wind Speed

Average wind speed
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An initial investigation of the observed annual wind speed for the Cayman Islands recorded by
the National Weather Service at the Owen Roberts International Airport reveals an increase in
average wind speed from approximately 3.8 meters per sec in 1988 to 5.1 meters per sec in 2009.
This is an increase of 1.3 meters per sec in 22 years or 0.06 meters per sec per year.

Methodology

The team utilized the PRECIS regional climate model (RCM) to produce predictions for a
number of climate variables for the Cayman Islands. The model variables predicted included
Temperature (maximum, average and minimum), Humidity, Rainfall, Winds Speed and Sea-
Level Rise.

Two time periods or time slices were used in the simulation experiments of future climate with
the HadCM3 forcing (PRECISHadCM3), namely 1961-1990 and 2071-2100. In the case of
ECHAM4 (PRECISECHAMA4) a single period 1961 to 2100 was used. The period of 1961-1990
is the model’s baseline data, and it correlated well with our local observed data for that time
period.

Each of the above-mentioned variables, with the exception of Sea-level Rise was compared
against the similar scenarios (SRES A2 & B2) from the different models highlighted above. In
the case of the ECHAM4 we were able to do a comparison between the model’s output with
observed data from the Cayman Islands between 1991-2009.
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Future trends

Temperature

Deg C
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Preliminary investigation from the ECHAM and Hadley models using scenario A2 show an
increasing average temperature. The average temperature increases from approximately 27.8 deg
C to 30.5 deg C from 2011 to 2099, an increase of 2.7 deg C or 0.03 deg C per year.

The output from the ECHAM as compared with observed temperatures from 1991 to 2009 shows
that this Model tends to underestimate average annual temperature, using the monthly data, by
about 4 deg C. Both the observed and the model data point to an increase in temperature as noted
by the trend line. When the same comparison was carried out for the Hadley the underestimate
was 3 deg C.

192



ECHAM B2 vs HADLEY B2 Average Temperatures
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Preliminary investigation from the ECHAM and Hadley models using scenario B2 show an
increasing average temperature. The average temperature increases from approximately 27.8 deg
C to 29.8 deg C from 2011 to 2099, an increase of 2.0 deg C or 0.02 deg C per year. The
ECHAM B2 is observed to be slightly warmer than the Hadley B2.

Maximum Temperature
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Preliminary investigation from the ECHAM and Hadley models using scenario A2 shows an
increasing average maximum temperature. The average maximum temperature increases from
approximately 28.2 deg C to 31.0 deg C from 2011 to 2099, an increase of 2.8 deg C or 0.03 deg
C per year. There is little to no difference between the models.
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ECHAM B2 vs HADLEY B2 Maximum Temperature
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Preliminary investigation from the ECHAM and Hadley models using scenario B2 shows an
increasing average maximum temperature. The average maximum temperature increases from
approximately 28.3 deg C to 30.1 deg C from 2011 to 2099, an increase of 1.8 deg C or 0.02 deg
C per year. There is little to no difference between the models.

Minimum Temperature

ECHAM A2 vs HADLEY A2 Minimum Temperature
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Preliminary investigation from the ECHAM and Hadley models using scenario A2 shows an
increasing average minimum temperature. The average minimum temperature increases from
approximately 27.6 deg C to 30.2 deg C from 2011 to 2099, an increase of 2.6 deg C or 0.03 deg
C per year. There is little to no difference between the models.
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ECHAM B2 vs HADLEY B2 Minimum Temperature
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Preliminary investigation from the ECHAM and Hadley models using scenario B2 highlights
that there is an increasing average minimum temperature. The average minimum temperature
increases from approximately 27.8 deg C to 29.5 deg C from 2011 to 2099, an increase of 1.7
deg C or 0.02 deg C per year. There is little to no difference between the models.

Rainfall

ECHAM A2 vs HADLEY A2 Rainfall
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Preliminary investigation using the ECHAM and Hadley models using scenario A2 shows
decreasing average Annual Rainfall from 2011 to 2099. It is noted that the Hadley model shows
a wetter climate than the ECHAM. The average Annual Rainfall decrease on the ECHAM model
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is from approximately 40 mm to 30 mm a reduction of 10 mm or 0.11 mm per year, while the
Hadley decreases from 140 mm to 90 mm a decrease of 50 mm or 0.57 mm per year.

ECHAM B2 vs HADLEY B2 Rainfall
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Preliminary investigation using the ECHAM and Hadley models using scenario B2 shows
decreasing average Rainfall from 2011 to 2099. It is noted that the Hadley model shows a wetter
climate than the ECHAM. The average Rainfall decrease on the ECHAM model is 10 mm a drop
from 50 mm to 40 mm or 0.11 mm per year, while the Hadley shows a fall from 150 mm to 130
mm a decrease of 20 mm or 0.23 mm per year.

Humidity
ECHAM A2 vs HADLEY A2 Humidity
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Preliminary investigation both the ECHAM and Hadley models using scenario A2 shows a near
constant average Humidity from 2011 to 2099. It is noted that for the most part the models are
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near mirror images until the last 20 years or so when the ECHAM model shows a higher
humidity. Humidity starts approximately 79% and remains near constant until the last 20 years

where the two models diverge in that the ECHAM shows a slight increase while the Hadley
shows a slight decrease.

ECHAM B2 vs HADLEY B2 Humidity
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Preliminary investigation of both the ECHAM and Hadley models using scenario B2, shows a
near constant average Humidity from 2011 to 2099. It is noted that for the most part the models
are near mirror images. Humidity remains around 79% for the period.

Comfort Index

The climate change team took the outputs of temperature and humidity and combined them to
produce a comfort index. This index gives a rough idea of how “comfortable” one feels due to

excess temperature and humidity (25 degrees Celsius is the threshold at which it is considered
comfortable or ideal to live).
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Comfort Index - Grand Cayman with only humidity considered
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Preliminary investigation of the comfort index outputs only taking into consideration relative
humidity by the ECHAM and Hadley models and using both scenario A2 and B2 reveals an
increase from 2011 to 2099. The increase was from approximately 26.3 deg C to 28.5 deg C or
2.2 deg C increase. This output would give an increase of 0.03 deg C per year.

Comfort Index - Grand Cayman both Humidity and Temperature
considered
28.0
27.0 N o ton, o
26.0 1 %‘VL‘::“J n; Sc
25.0 1 e "y L AA&’. —e— Echam A2
o = A —=— Echam B2
g 24.0 M : Hadley A2
8 230 y
Hadley B2
22.0
21.0 A
200 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
i [{e} i © I O (o] — [(e} i © [{e} b= (o] P [(e}
— — M o™ < < Lo To] (e} (o B N~ e} [e0] (o] (2}
o O O O O O O O O O O O O O O O O O
N N N N N N N N N N N N N N N N N

Preliminary investigation of the comfort index outputs taking into consideration both relative
humidity and temperature by the ECHAM and Hadley models and using both scenario A2 and
B2 reveals an increase from 2011 to 2099. The increase was from approximately 23.5 deg C to
26.3 deg C or 2.8 deg C increase. This output would give an increase of 0.03 deg C per year.
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Wind Speeds

Wind speeds
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Preliminary investigation of the average wind speed outputs by the ECHAM and Hadley models
and using both scenario A2 and B2 reveals a decrease from 2011 to 2099. The decrease was from
approximately 5.5 meters per sec in 2011 to 5.0 meters per sec in 2099. This is a decrease of 0.5
meters per sec or rate of 0.01 meters per sec per year.

Sea-level rise

One of the most critical potential future impacts is that of sea level rise. The team arrived at
estimates of future sea level rise utilizing the Model for the Assessment of Greenhouse-gas
Induced Climate Change (MAGICC). The model uses two greenhouse gas emission scenarios
(SRES A2 and SRES B2) and by each of these scenarios we use 3 different climate sensitivity
levels to capture the uncertainties associated with this parameter.
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It is noted that for all scenarios and all sensitivity levels the model shows increasing sea levels.
The graph shows a 12 to 80 cm increase in sea levels or approximately 0.14 to 0.91 cm per year.
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Conclusions

The workshop carried out by the team from the Caribbean Community Climate Change Centre
(CCCCC), Belize provided the Cayman Islands with specific information on Climate Change for
the Cayman Islands. Overall, the tendency is for a warmer future climate with decreased annual
precipitation, but increasing sea levels.

The changes from 2011 to 2099 include an increase of 2 to 2.7 deg C for average temperature,
1.8 to 2.8 deg C for the average maximum temperature, 1.7 to 2.6 deg C for the average
minimum temperature, 10 to 50 mm decrease in annual rainfall totals, little to no change in
relative humidity, 2.2 to 2.8 C increase in the comfort index and a 12 to 80 cm increase in sea
levels and a decrease in wind speed from 5.5 meters per sec to 5.0 meters per sec.

In comparing the observed changes in temperature with the forecast change we find that the
temperature forecast calls for a slower rate of temperature increase than what has been observed
over the past 39 years. A similar conclusion applies to the forecast maximum temperature,
minimum temperature and relative humidity. When comparisons are carried out on wind speeds
it is noted that the observed wind speeds have increased slightly while the forecast is for a
decrease in wind speed.
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Annex: IPCC SRES Scenarios
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Source:
Intergovernmental Panel on Climate Change (2000). Summary for Policymakers:
Emissions Scenarios, A Special Report of IPCC Working Group IlI.
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Appendix 3 Hurricanes and Tropical Storms with Direct

Impacts on The Cayman Islands, 1852-2008

Storm CPA CPA CPA Max
category Grand Little Cayman winds at
Date Storm at CPA Cayman Cayman Brac CPA
7/10/1852 Storm 5 Il 74 104
27/9/1857 Storm 4 Il 67 96
09/10/1865 | Storm 4 Il 14 7 104
10/06/1870 | Storm 6 I 51 41 77
30/9/1873 Storm 5 TS 51 29 27 46
17/10/1876 | Storm 5 Il 32 96
13/08/1878 | Storm 2 TS 58
19/10/1878 | Storm 11 | 8 69
04/10/1879 | Storm 6 TS 40 35 48 58
13/10/1879 | Storm 5 TS 46 46
07/08/1880 [ Storm 2 | 69 104
06/27/1886 | Storm 3 TS 11 20 58
08/07/1887 | Storm 5 TS 65 53 40
10/12/1887 | Storm 13 | 46 39 86
5/10/1891 Storm 7 TS 28 52
26/8/1895 Storm 2 ] 30 98
20/10/1895 [ Storm 5 | 41 104
26/9/1896 Storm 4 | 25 102
16/10/1897 | Storm 5 TS 44 62
8/10/1898 Storm 9 TS 21 58
10/28/1899 | Storm 8 TS 21 4 73
7/6/1901 Storm 2 TS 5 12 69
9/14/1901 Storm 7 | 16 9 75
12/8/1903 | Storm 2 Il 2 42 53 121
10/14/1904 | Storm 3 TS 19 2 58
17/7/1909 Storm 4 TS 43 62
7/8/1909 Storm 5 TS 15 37
16/9/1909 Storm 8 ] 33 24 33 65
9/10/1909 Storm 6 Il 60 52 100
9/9/1910 Storm 3 I 34 26 34 81
11/21/1912 | Storm 6 TS 28 41
8/14/1915 Storm 2 1] 55 l 16 117
9/2/1915 Storm 4 | 8 86
8/16/1916 Storm 4 I 22 36 45 111
9/27/1917 Storm 3 1] 31 . 115
8/4/1918 Storm 1 TS 55 63
10/18/1927 | Storm 7 TS 40 41
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10/31/1927 | Storm 6 TS 12 24 21 46
9/3/1928 Storm 3 TS 48 47
9/13/1931 Storm 8 TS 64 46

_1wsne32 [stormao | v [ se | B [ 20 | 132
7/2/1933 Storm 18 I 55 36 53 83

7/17/1933 | Storm 15 TS 71 83
8/17/1933 Storm 6 TS 10 46
9/21/1933 Storm 3 I 33 28 35 52
10/3/1933 Storm 2 | 38 85
9/27/1935 Storm 4 11 22 . 121
8/12/1938 Storm 2 [ 55 92

10/31/1939 [ Storm 5 I 8 34 36 90
8/21/1944 | Storm 11 I 7 44 58 92

10/15/1944 | Storm 4 | 32 86

10/12/1945 | Storm 11 I 75 7 22 76
9/20/1947 Storm 6 TS 3 15 40
9/19/1948 Storm 7 [ 7 89

10/16/1950 King I 68 92
8/18/1951 | CHARLIE Il 58 104

10/14/1951 ITEM I 20 81
10/3/1953 | Storm 10 TS 66 40
8/23/1955 Storm 5 TS 4 40
9/5/1955 HILDA Il 16 5 7 92
5/23/1970 ALMA TS 16 7 21 40
9/20/1973 GILDA TS 56 15 3 48
9/20/1975 ELOISE TS 36 15 13 40

_oeimoso [ aen | v [ T 2 [ @ | 12
5/7/1981 ARLENE TS 38 20 11 46
11/5/1981 | KATRINA TS 21 36 46 83

_onsnoss [eueert | v [ @@ | [T 10

9/19/2002 ISIDORE I 52 18 9 69
9/30/2002 LILI TS 9 4 73
8/12/2004 | CHARLEY I 32 44 58 92

_onopooa | wan | v [ g | a5

8/17/2008 FAY TS 73 52

8/30/2008 | GUSTAV I 52 22 33 94

Cat IV Distances in statute miles

Cat Ill Max winds at CPA in miles per hour
CPA (Closest Point of Approach ) has to be below 75 statute miles to
be a direct hit

Source: Cayman Islands National Weather Service, 2010
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Appendix 4 Licensed Tourism Properties, 2009/10
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Little Cayman Beach Resort  |Hotel Little Cayman 40 40 20

Paradise Villas Hotel Little Cayman 12 12 14

Pirates Point Resort Hotel Little Cayman 11 11 30

Southern Cross Club Hotel Little Cayman 12 13 13 LYC Hotel Total 76
LYC Total 136
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