POTENTIAL IMPACTS
OF GLOBAL CLIMATE CHANGE
ON THE WATER RESOURCES OF
PUERTO RICO

Ferdinand Quiaeones, PE




Briefly review current issues on Global
Climate Change

Describe the simplified Thornthwaite
climatic index used to evaluate potential

climate changes in Puerto Rico

Present perspective of the water resources
of Puerto Rico in the climate change
environment

Results of the evaluations and conclusions
Questions and Answers
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Instrumental data (AD 1902 to 1999}
Reconstruction (AD 1000 to 1980)

—— Heaconstruction (40 year smoothead)

= = Linear trend (AD 1000 to 1500)




CO2 concentrations 647,000 BC 1o 2006 AD
Antarctic temperature 421,000 BC to 2000 AD"
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TYPICAL GRIDS OF CLIMATE MODELS




SIMPLIFIED EMPIRICAL MODEL
TO ESTIMATE THE POTENTIAL EFFECTS

OF CLIMATE CHANGE ON THE LIFE ZONES
OF PUERTO RICO




THORNTHWAITE PRECIPITATION-
EVAPORATION INDEX (IPET)

IPET=10 PJ/E, from n=1,12

where P Average monthly Precipitation, in inches
E Average monthly Evaporation, in inches

Since values of Evaporation are not readily available,
Thornthwalite developed an eguation to estimate

the IPET index using Precipitation (P) and
Temperature values (T), readily available from NWS:

IPET = 115 [(P)/(T-10)], from n=1,12




Natural life zones for Puerto Rico based on Holdridge
Classification System, which is correlated to
Thornthwaite IPET values:

VEGETATION
LIFE ZONE CHARACTERISTICS IPET VALUE

AGET
C (HUMID) SUB-TROPICAL 64-127
RAINFOREST
D (SUB-HUMID) HUMID FOREST 32-63

E (SEMI-ARID) SUBTROPICAL FOREST 16-31
F (ARID) DRY SUBTROPICAL FOREST <16




Life zones

B Lower montane rain forest

Lower montane wet forest

Subtropical dry forest

Subtropical moist forest

- Subtropical rain forest
- Subtropical wet forest
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COMPOSITE OF PRECIPITATION AND
LIFE ZONES IN PUERTO RICO




LEYENDA
—_— ) —
Linea de igual temperatura promedic anual, en grados (") Farenheit
Intervalo es vaniable
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120 ©
ET potencial = 0.0025P - 0.9295P + 114.96 ® Actual
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ET actual = -0.0064P? + 1.1212P ‘
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Modificado de Giusti, 1978.



LEYENDA

_ > Cuencas hidrograficas o areas costaneras

Evapotranspiracién anual promedio
en pulgadas

B ic-2s [ 351-40
Bl 261-30 [ 40.1-45
B 301-35 [ ] 451-50
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LEYENDA
Longs do wids ratural de Holddrige on Puerio Rico

- Bregue Poval Montang Baio Boogues Hgimsads Sulie opets

Boasue Muy Homeds Mo i Bt B Moy Hidmeds Bublropaal

Boague Pluved Sublropeca Bosque Seco Subdapical

Fuenta: Zarnsn Forewal Federsl, 1073
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WATER USE IN PUERTO RICO 1960-2005

_TOTALUSE
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FOFULATION SERVED BY PRASA / /

PUBLIC SUPPLY
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POPULATION SERVED BY PRASA, MILLIONS




Surface Water,
Ground Water, 576 mgd, 80 %

147 mgd, 20 %

Total Water Use in 2005
723 million gallons per day (mgd)




LEYENDA
Rios principales
Canales
Taneles

Superficie y nombre
de los embalses
. Superficie y nombre
=— de la laguna

Cuenca o drea costanera. Nimero indica
nimero de identificacion; refenr a Tabla 6 2
para obiener datps adicionales

Regian carstica - El area de la cuenca

fica, es aproximada debido
a las fracturas y porosidad secundarnias
oe las rocas calizas
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Océano Atlantico

e

© Q\bk Laguna Torrecilla
@ Lagunas San José

1 yLlos Corozos

’ Laguna de
Pinones
"‘\‘,_._ P
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2§ _Rio Demajagua
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Rio Hondo

Rio Grande de Aﬁas:m\
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Rio Yaglez j‘

Rio Guanajibo
Aceituna
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,Lagdna
Rincén Laguna

i 0 Cartagena-~. -
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