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What should be our
priorities?

Puerto Rico - as the rest of the world — is experiencing very evident changes in
climate

These changes are undisputably attributed to increases in atmospheric CO,
Our Climate Office, along with many agencies and scientists within an outside
Puerto Rico continue to document and study the climate transformation

We are an Island of 9,000 km?2 , with 3.2 million people, producing 3 out of
every 10,000 tons of CO, emitted in the world every year.

Puerto Rico has not fully recovered from the effects of Hurricane Maria and is
experiencing an accelerating population loss and aging

We are still in the grips of a Fiscal Control Board appointed by the US
congress to deal with an estimated 70 US Billion dollars in debt.

Where should our resources go? Should we prioritize reducing our carbon
emissions or protecting the lives and property of our people?

This Summit has been called to address our urgent need for adaptation



Rainfall Monitoring

Rainfall deviation from Normal from December 1, 2023, to January 15, 2024 Rainfall deviation from Normal from January 15 to April 05, 2024
Puerto Rico Climate Office Puerto Rico Climate Office
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Microwave Radiometer
Observations in Mayaguez e

« Radiometrics - MP3000A
+ 35 calibrated channels (K and V bands)
+ 22 - 30 GHz - Water vapor profiles (21 channels)
+ 50 -59 GHz - Oxygen band (Temp. and liquid water) (14 channels)
+ Real-time analysis — Neural Network trained to San Juan
+ Zenith, 20 deg, 160 deg above horizon East-West scans
+ Azimuth rotation : +/- 45 deg, scans in measurement cycle
+ High temporal resolution: 5 min/cycle
+ High spatial resolution (47 heights) 100m: O — 1tkm, 250m: 1 - 10km




Emission Spectrum of
the Atmosphere
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What is the PBL?

The planetary boundary layer (PBL) is the region of the atmosphere that is directly
influenced by the Earth's surface. The PBL height is important for a variety of
atmospheric processes, including cloud formation, precipitation, and air quality.
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Virtual potential temperature
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Mayagtiez Profile Climatology (J.A. Alvarez)

December - February 2024 7 UTC

December - February 2024 7 UTC Virtual potential temperature
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Mayaguez Profile Climatology (J.A.

December - February 2024 14:30 UTC Virtual potential temperature December - February 2024 14:30 UTC
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Mayagtiez Profile Climatology (J.A. Alvarez)

December - February 2024 19 UTC

December - February 2024 19 UTC Virtual potential temperature
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Mayagtiez Profile Climatology (J.A. Alvarez)

March - May 2023 7 UTC Virtual potential temperature March - May 2023 7 UTC
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March - May 2023 19 UTC
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Mayagtiez Profile Climatology (J.A. Alvarez)

June - August 2023 7 UTC Virtual potential temperature June - August 2023 7 UTC
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Mayagtiez Profile Climatology (J.A. Alvarez)

June - August 2023 14:30 UTC Virtual potential temperature June - August 2023 14:30 UTC
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Mayagtiez Profile Climatology (J.A. Alvarez)

June - August 2023 19 UTC Virtual potential temperature June - August 2023 19 UTC
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Mayagtiez Profile Climatology (J.A. Alvarez)

September - November 2023 7 UTC Virtual potential temperature September - November 2023 7 UTC
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Mayagtiez Profile Climatology (J.A. Alvarez)

September - November 2023 14:30 UTC Virtual potential temperature
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Mayagtiez Profile Climatology (J.A. Alvarez)

September - November 2023 19 UTC Virtual potential temperature September - November 2023 19 UTC
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Atmospheric Profile Climatology
of San Juan (R. Vizquez)

TJS) December 1991 12Z Average
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Pressure (hPa)
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Climatology of San
Juan

TJS) August 1991 12Z Average
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of San Juan (Kevin
Martinez)

Hours-per-Day with Heat Index at or above 100°F in the San Juan Area (T]S))
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of San Juan (Kevin
Martinez)

Hours-per-Day with Heat Index at or above 102°F in the San Juan Area (T]S))
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of San Juan (Kevin
Martinez)

Hours-per-Day with Heat Index at or above 104°F in the San Juan Area (T]S))
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Heat Climatology
of San Juan (Kevin Martinez)

Accumulated Daily Hours with Heat Index at or above 93°F (median daily Max HI)
in the San Juan Area (ID: T)S) / Data: 1973-2024)

0 25-75th percentile (5 Highest: |5 Lowest: |[Up to june 09:
e 1980 2023: 2352 ||1976: 424 || 1: 2024: 656
5023 1980: 2065 || 1974: 551 || 2: 1983: 444
2017: 1946 1975: 616 3: 1981: 413

— 2024 2020: 1904 | 1984: 662 | 4: 1980: 392
1 == 50th percentile 1981: 1900//1977: 668/5: 2010: 381

[Years 1996-2004 were NOT included due to insufficient data.}

) .

Oficina de Climatologia-de

Puerto Rico

L
o
m
(9)]
v
>
o
o
©
—
o
+J
©
x
[
©
£
4+
@©
CD
I
L
=
2
92
—_
>
o
I
=
‘©
o
©
CIJ
4
©
S
£
]
|
@]
<

Oct Nov Dec
[Latest observation: Sunday, June 9, 2024 at 4:56am}




Heat Climatology
of San Juan (Kevin Martinez)

Accumulated Daily Hours with Air Temperature at or above 86°F (median daily Max AirT)
in the San Juan Area (ID: TJS) / Data: 1973-2024)

FE 25-75th percentile (5'Highest: |5 Lowest: |[Up to June 09:
e 1080 2023: 1664 |(1977: 709|/1: 1983: 511
2023 1983: 1590 || 2011: 746 | 2: 2024 504
1980: 1538|/1975: 862 | 3: 1984: 417

— 2024 2020: 1501 || 1986: 869 || 4: 2014: 401
— = 50th percentile 1993: 1490 ||1976: 883 | 5: 2010: 399

[Years 1996-2004 were NOT included due to insufficient data.
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Heat Climatology
of San Juan (Kevin Martinez)

Accumulated Hours with DewT at or above 74°F (median daily Max DewT)
in the San Juan Area (ID: TJS) / Data: 1973-2024)

| B\ 25-75th percentile (5 Highest: |[5 Lowest: |[Up to June 09:
—— 1980 2017: 5055 ||1974: 96 || 1: 2024: 1468

2023 2016: 4993 || 1976: 103 || 2: 2017: 1085
2023: 4385 |1973: 375 3: 2010: 1041

2024 1981: 4231 || 1984: 395 || 4: 1981: 997

— = 50th percentile 1980: 4108 || 1975: 399 || 5: 2016: 932

i [Years 1996-2004 were NOT included due to insufficient data.}
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Heat Index
(the problem with)

# Vapor pressure. Ambient vapor pressure of the atmosphere. (1.6 kPa)

# Dimensions of a human. Determines the skin's surface area. (5' 7" tall, 147 pounds)

# Effective radiation area of skin. A ratio that depends upon skin surface area. (0.80)

# Significant diameter of a human. Based on the body's volume and density. (15.3 cm)

# Clothing cover. Long trousers and short-sleeved shirt is assumed. (84% coverage)

# Core temperature. Internal body temperature. (98.6°F)

# Core vapor pressure. Depends upon body's core temperature and salinity. (5.65 kPa)

# Surface temperatures and vapor pressures of skin and clothing. Affects heat transfer from the skin's
surface either by radiation or convection. These values are determined by an iterative process.

# Activity. Determines metabolic output. (180 W m=2 of skin area for the model person walking outdoors at a

speed of 3.1 mph)



Heat Index
(the problem with)

# Effective wind speed. Vector sum of the body's movement and an average wind speed. Angle between
vectors influences convection from skin surface (below). (5 kts)

# Clothing resistance to heat transfer. The magnitude of this value is based on the assumption that the
clothing is 20% fiber and 80% air.

# Clothing resistance to moisture transfer. Since clothing is mostly air, pure vapor diffusion is used here.
# Radiation from the surface of the skin. Actually, a radiative heat-transfer coefficient determined from
previous studies.

# Convection from the surface of the skin. A convection coefficient also determined from previous
studies. Influenced by kinematic viscosity of air and angle of wind.

# Sweating rate. Assumes that sweat is uniform and not dripping from the body.



Heat Index
(the problem with)

HI =-42.379 + 2.04901523 T + 10.14333127 *R - 0.22475541 TR - 6.83783x10-3 T2 - 5.481717x10-2 *R° +
1.22874x10-3 « T2 R + 8.5282x10-4 T *R? - 1.99x10-6 T2 "R?
where T = ambient dry bulb temperature (°F)

R = relative humidity (integer percentage).




WBGT
Wet-bulb-globe-
temperature

WBGT = 0.7 *T,, + 0.2 +T, + 0.1°T,,
where

T, = wet bulb temperature (°F),
T, = globe temperature (°F),

T4 = dry bulb temperature (°F)

globe wet-bulb dry-bulb
thermometer thermometer thermometer

WELT =
e O

Example of WBGT Equipment




WGBT Climatology and
Forecast Tool
SERCC
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Some Extreme Heat
Adaptation Measures

« Improve monitoring of high "heat" conditions
o More frequent observations across the island
o Higher quality observations
o Move towards a consensus measure of "heat"

» Integrate passive cooling measures into building codes
o Higher insulation, better utilization of wind currents, increase
shading elements

« Urban reforestation (trees are not just for shade!)
o A large mango tree can evaporate 400 liters of water in a day
o Providing the equivalent cooling power of a 70,000 Btu/h air
conditioning unit
o Create a guide to urban tree planting along with their cooling
power potential






