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El cambio climatico y la sequia

Importancia de los recursos hidricos La sequia nos afecta a

todos

7/ UN POQUITO DE

* ¢Qué es el Cambio Climatico? ¢Por qué AGUA POR FAV°R;
estudiar el Cambio Climatico? —

* Definicién de sequia

« Manifestaciones del Cambio Climatico en
Puerto Rico

» Consideraciones adicionales que
incrementan la vulnerabilidad de la isla
antes los episodios de sequias



Importancia de los recursos hidricos

- Recurso Vital (para todas las
formas de vida)

- Recurso Movil
. Recurso Limitado

- Recurso Renovable (en calidad
y cantidad)

- Recurso Escaso (espacial y BLUE GOLD
temporalmente) T s

NOW PLAYING

OPENS FRIDAY, SEPTEMBER 19™



Importancia de los recursos hidricos

—Recurso de usos miultiples:

— Agricultura

— Turismo (hoteles, paradores,
restaurantes, etc.

— Industria (farmaceéuticas,
cervecerias, licores, Coca Cola,
construccion, etc.)

— Recreacion
— Necesidades Vitales
e higiene personal (hospitales,

escuelas, puertos, aeropuertos, etc.)

* Recurso mas preciado para el
ser humano
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¢Por qué es importante estudiar el Cambio
Climatico?

- El CAMBIO CLIMATICO afectarA a la
sociedad a través de impactos a las
necesidades y comodidades de la vida.

« Eventos extremos pueden causar
inundaciones, episodios extremos de calor con
impacto directo a:

« la salud, incidencia de enfermedades
relacionadas a recursos hidricos (heridas y
pérdidas de vidas humanas)

« danos estructurales a edificios
« viviendas y bienes

- pérdida de ingreso en Comercios e

industrias c L I M ATE
 interrupcion de sistema de transporte
« Compaiiias de Seguros SU M M IT 2 0 'I 4

 Etc.
CATALYZING ACTION

UN HEADQUARTERS
NEW YORK

23 SEPTEMBER 2014



Definicion de Cambio Climatico

IPCC

—“cambios en el estado del
clima que pueden ser
identificados (utilizando
pruebas estadisticas) por
cambio en la media o la
variabilidad de sus
propiedades y que persisten
por un periodo extenso,
décadas o mas.”

ONU

—“cambio climatico que es

atribuido directa o
indirectamente a las actividades
humanas que alteran la
composicion de la atmostera
global y que es en adicion a las
Variabl}és observadas del clima
natural sobre periodos
comparables del tiempo”



¢Como se puede estudiar el Cambio
Climatico?
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¢Por qué es importante estudiar la Sequia?

« La sequia tiene impactos directo e indirectos
en la sociedad, la biodiversidad y la salud

publica. e -——w =
Reports in the Drought Impact Reporter, July 2013

Total reports: 387
bpeciales de los CDC
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¥ Prevencion de Enfermedades
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Definicion de Sequia

 La sequia puede ser considerada como
una amenaza climatica que inicia con
una disminucion acusada de la
precipitacion promedio, ocasionando ¢De donde sale 75%7?
escasez del recurso agua en un lugar
determinado durante un periodo
especifico.

» “Generalmente si la lluvia es 75% o
menos de lo normal (lluvia promedio
de 30 anos) por un periodo de un ano
0 mas se considera una sequia
meteorologica.”




Definicion de Sequia

» la sequia agricola ocurre cuando no hay
suficiente agua para que puedan crecer los
cultivos, afectando mayormente la produccion
de cosechas y el ganado. e

« La sequia hidrologica se refiere al efecto de la
merma en el patron de lluvia por un periodo
prolongado sobre los cuerpos de agua
sugerflqlales y los recursos de agua
subterraneos'y los efectos de esta escasez en el
suministro de agua.

- la sequia social que esta relacionada con los
efectos de la escasez en e] abasto de agua a las
personas y a las actividades economicas,
potenciando desigualdades de accesoy,
aprovechamiento del agua en la poblacion del
pais




Probability of occurrence

Probability of occurrence

—

—

Manifestaciones del CC en Puerto Rico...
Lluvia, Temperatura, MSL, SST, SLP

Table 2. The Extreme Temperature and Precipitation Indices.

Increase in Probability «
Extremes in a Warmer Cli

Temperature

Ereaiinm &
Previous
climate h

Lesép
ol MNeaw
weather - climatea

i T
Cold Average

Precipitation

s Less
precipitation
Previous
climale

New
climate

I T
Average

ID Indicator Name Indicator Dentitions Units
. Percentage of time when daily 0 ‘ « 7
TN10p Cool nights min temperature < 10th percentile o XTREME EATHER
TX10p Cool days Percentage of time when daﬂyv % EXTREME I AIMS
max temperature < 10th percentile
i i is Ambl
TNOOp Warm nights F’ercentagc of time when dall)t o by Dennis Ambler
min temperature > 90th Percentile
TX90p Warm days Percentage of time when dally‘ %
max temperature > 90th percentile
WSDI Warm spfell duration Annual count when at least six consecut{ve days of days
indicator max temperature > 90th percentile
CSDIN Cold spell duration indicator Annual c01.1nt when at least six consecut}ve days of days
min temperature < 10th percentile
CSDIX Cold spell duration indicator Annual count when at least six consecut{ve days of days
max temperature < 10th percentile
PRCPTOT Annual t.ot.al . Annual total precipitation from days > 1 mm mm
wet-day precipitation
Number of heavy S
R10 o Annual count when precipitation > 10 mm days
precipitation days
Number of very heavy o
R20 L Annual count when precipitation > 20 mm days
precipitation days
CDD Consecutive dry days Maximum numb.er. ofvconsecutive days when days
precipitation < 1 mm
CWD Consecutive wet days Maximum numb.er' ofvconsecutlve days when days
precipitation > 1 mm
R95p Very wet days Annual total precipitation from days > 95th percentile mm
R99p Extremely wet days Annual total precipitation from days > 99th percentile mm




Manifestaciones del CC en Puerto Rico...
Ascenso del Nivel Mar
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Manifestaciones del CC en Puerto Rico...
Sea Level Pressure

El namero de dias al ano en que Sea Level Pressure mantuvo valores < 10th han
aumentado significativamente.
Consistente con el desplazamiento de ITCZ al norte del Ecuador
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Manifestaciones del CC en Puerto Rico
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Rainfall on Earth is most intense in the intertropical convergence zone (ITCZ), a narrow belt of F and
clouds centred on average around six degrees north of the Equator. The mean position of the :_] ver
ITCZ north of the Equator arises primarily because the Atlantic Ocean transports energy C I"CZ,
northward across the Equator, rendering the Northern Hemisphere warmer than the Southern d and
Hemisphere. On seasonal and lenger timescales, the ITCZ migrates, typically towards a warming n nate
hemisphere but with exceptions, such as during El Nifie events. An emerging framework links the n For
I the

ITCZ to the atmospheric energy balance and may account for ITCZ variations on timescales from

years to geological epochs.
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Temperaturas Atmosfeéricas

|Sun1of17naxDays>90th

|Sun10f1?naxDays>95th
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Manifestaciones del CC en Puerto Rico...
Temperatura superficial del mar
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Manifestaciones del CC en Puerto Rico

* "Compared to the mean
pro °ected rise Ofl OC) SUCh 1982 JOURNAL OF CLIMATE VoLuuE 2
diffJerences are fairly large and

can have a pronounced impact

on tropical and subtropica Evaluating the “Rich-Get-Richer” Mechanism in Tropical Precipitation

climate by altering atmospheric hange i Slobal Hammine

heatin patterns and therefore Sy S ——

rainfa?l, "explains Xie.
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that reglOnS Ofpea sea CHAO-AN CHEN

Research Center for Environmental Changes, Academia Sinica, Taipei, Taiwan

surface temperature will get -
we tte r) a nd t Ose re la tlve ly COOl Department of Atmospheric Sciences, Chinese Culture University, Yang-Ming Shan, Taipei, Taiwan
wl ll g e t drl er. " (Manuscript received 6 February 2008, in final form 24 October 2008)

pronounced ramntall increase. 'Lhe gross moist instability tollows closely relative 551 change as equatornal
wave adjustments flatten upper-tropospheric warming. The comparison with atmospheric simulations in re-
sponse to a spatially uniform SST warming illustrates the importance of SST patterns for rainfall change. an
effect overlooked in current discussion of precipitation response to global warming. Implications for the
global and regional response of tropical cyclones are discussed.

J. DAVID NEELIN
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Temperaturas Atmosféricas

San Juan

Adjuntas (20)
Tmax 25-30, Tmin >10

TMIN | TMAX]| MAX<15 MAX15-20 MAX20.1-25 | MAX25.1-30 | MAX30.1-35 | MAX>35
MIN>25 NA NA 1 4 1 NA
MIN20-24.9 NA NA 23 408 82 NA
MIN15-19.9 1 4 375 5374 1638 NA
MIN10-14.9 3 6 497 4958 679 NA
MIN5-9.9 1 NA 05 629 8 NA




Manifestaciones del CC en Puerto Rico...
Temperaturas Atmosféricas

Segan ISB el umbral del “Thermal Comfort”
lo define el tiempo de exposicion.

>75%
COLOR COMPLEJOS COMBINACIONES VARIANZA
Temperaturas 2C
San Juan SOFOCANTE F1 Tmax>35, Tmin>25 0.08
Tmax 30-35, Tmin >15 E1 Tmanx 30.1-35, Tmin>25 14
MUY CALIDO -

F2 Tmax>35, Tmin20-24.9
D1 Tmax 25.1-30, Tmin>25
D2 Tmax 25.1-30, Tmin20-24.9 82
E2 Tmax 30.1-35, Tmin20-24.9
E3 Tmax 30.1-35, Tmin15-19.9
C2 Tmax20.1-25, Tmin20-24.9

FRESCO - 3.3
C3 Tmax20.1-25, Tmin15-19.9
D3 Tmax 25.1-30, Tmin15-19.9
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Temperaturas Atmosféricas
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Temperaturas Atmosféricas
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El complejo de temperaturas E1 ocurrio 14% en 52 afios. En el ano 2012 E1 represent6 >38%.



Manifestaciones del CC en Puerto Rico...
Temperaturas Atmosféricas

El promedio de ocurrencia del Complejo E1 en verano es del 36%
En verano 2012 alcanzo el 82%




Manifestaciones del CC en Puerto Rico

2012: HOTTEST YEAR ON RECORD

Average Annual Temperature in Contiguous U.S.

5555 2/ 9
5372
51.8°
50.0°
1895 1908 1921 1934 1947 1960 1973 1986 1999 2012
Source: NOAA's National Climatic Data Center - State of the Climate National Overview C Ll M AT E O@ C E N TRA L

The year 2014 ranks as Earth’s warmest since 1880.

®
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Temperaturas Atmosféricas

< Noticias @

17 de abril de 2015 3:05 PM

A |% above-normal temp.
N |% normal temperature

B |% below-normal temp. Sigue aumentando la
temperatura en todo el

i , mundo
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Lluvia
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1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Adjuntas

Dos Bocas

-3.40 58.50
-18.29 0.00
-24.38 -16.08
0.75 -5.29
30.45 6.43
-7.97 -5.04
-4.40 15.46
-23.71 -11.12
1.73 -14.82
0.07 1.73
-26.56 -9.14
17.87 -7.92
-16.23 -26.83
3096 4281
-6.20 13.03
14.97 -3.45
-24.41 -33.95
12.21 31.21
13.25 12.70
-7.50 -21.58
-1.14 13.56
-6.59 -8.59
12.02 2.06
27.29 4.11
17.54 16.09
-2.36 -0.32
-2.75 8.26
12.58 -1.71
-8.81 -11.14
28.82 37.12
28.97 14.69
9.28 8.73

San Juan

Ponce Magueyes
26.69 9.03 33.26
22.38 -33.90 15.96
27.75 3.31 12.09
23.91 7.98 -5.92
21.72 37.60 21.31
-4.59 7.87 25.52
6.92 16.21 52.78
4.20 -14.69 -16.69
4.64 -26.06 -29.55
11555 2.37 19.20
138.73 -19.64 -32.45
461 22.71 -20.16
-22.39 2.78 25.33
-29.29 32.86 -38.36
-3.45 -15.96 4.15
15.99 2.22 33.25
-29.55  -40.03 22.95
25.13 29.66 12.05
5.46 423 41.54
3135 7.39 1.22
3.27 -22.24 -17.34
-19.39 17.000 4357
1.77 39.86 -29.06
11.02 4.05 13.76
33.19 24.71 -26.24
13.65 9.59 -27.22
5.40 2.26 129.51
5.61 15.36 -10.90
11.89 0.58 22.72
54.39 23.34 101.35
52.00 25.82 11433
-4.79 -2.20

Roosvelt Road

39.58
2.55
5.52

-13.70

21.27
2.16

82.21

14.95

-22.11
-9.50
-24.33
13.41
15.92
-29.42
-19.63
-5.74
-3.26

12.17

8.98
-38.66
-28.73
-37.50

-6.70

47.77

50.24
6.68
0.92

-20.63
-35.31

24.00
-27.18
-25.94

Categoria de sequia

Ligera

Moderada

Rango de Valores
Porcentuales

20-30%
30.1-40%
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Lluvia

Ecological Assessment of Generalized Littoral Environments Decision-Support System (EAGLE/OS). Extreme Event Impacts on Air
Quality and Water Quality with a Changing Global Climate (2011). University of South Florida-College of Marine Sciences and San
Juan Bay Estuary Program

Wet period

Dry period 2003-2006
1982-1986

Dry period
1990-1 995
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Porcentaje de Precipitacion Normal (PPN)
en Puerto Rico 1981-2013
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Puerto Rico’s State of the Climate
‘ +2010-2013

Assessing PuertoRice’s Social-Ecological

Sea Level

-

~ Storms TS Ocean Acidification
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Assessing Climate Variability Effects on Dengue Incidence in
San Juan, Puerto Rico
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Research, part of a Special Feature on Understanding the Vulnerability and Sustainability of Urban Social-Ecological Systems in
the Tropics: Perspectives from the City of San Juan

Trends in total rainfall, heavy rain events, and number of dry days in San
Juan, Puerto Rico, 1955-2009

- . - . . 2 . . - 2
Pablo A. Méndez-Lazaro’, Alejandro Nieves-Santiango” and Julieanne Miranda-Bermiudez

ABSTRACT. Climate variability is a threat to water resources on a global scale and in tropical regions in particular. Rainfall events
and patterns are associated worldwide with natural disasters like mudslides and landslides, meteorological phenomena like hurricanes,
risks/hazards including severe storms and flooding, and health effects like vector-borne and waterborne diseases. Therefore, in the
context of global change, research on rainfall patterns and their variations presents a challenge to the scientific community. The main
objective of this research was to analyze recent trends in precipitation in the San Juan metropolitan area in Puerto Rico and their
relationship with regional and global climate variations. The statistical trend analysis of precipitation was performed with the
nonparametric Mann-Kendall test. All stations showed positive trends of increasing annual rainfall between 1955 and 2009. The winter
months of January and February had an increase in monthly rainfall, although winter is normally a dry season on the island. Regarding
dry days, we found an annual decreasing trend, also specifically in winter. In terms of numbers of severe rainfall events described as
more than 78 mm in 24 hours, 63 episodes have occurred in the San Juan area in the last decade, specifically in the 2000-2009 time
frame, with an average of 6 severe events per year. The majority of the episodes occurred in summer, more frequently in August and
September. These results can be seen as a clear example of the complexity of spatial and temporal of rainfall distribution over a tropical
city.

Key Words: climate variability; Puerto Rico; rainfall patterns; San Juan; trend analysis

14
Reproduced with the permission of the Minister of Environment.
12
ABSTRACT: A workshop was held at the University of the West Indies, Jamaica, in May 2012 to build capacity in 12
climate data rescue and to enhance knowledge about climate change in the Caribbean region. Scientists brought their daily
observational surface temperature and precipitation data from weather stations for an assessment of quality and homogeneity 10
and for the calculation of climate indices helpful for studying climate change in their region. This study presents the trends
in daily and extreme temperature and precipitation indices in the Caribbean region for records spanning the 1961-2010 and
1986-2010 intervals. Overall, the results show a warming of the surface air temperature at land stations. In general, the 8
indices based on minimum temperature show stronger warming trends than indices calculated from maximum temperature.
The frequency of warm days, warm nights and extreme high temperatures has increased while fewer cool days, cool 6
nights and extreme low temperatures were found for both periods. Changes in precipitation indices are less consistent and
the trends are generally weak. Small positive trends were found in annual total precipitation, daily intensity, maximum
number of consecutive dry days and heavy rainfall events particularly during the period 1986—2010] Correlations between 4
indices and the Atlantic multidecadal oscillation (AMO) index suggest that temperature variability and, to a lesser extent,
precipitation extremes are related to the AMO signal of the North Atlantic surface sea temperatures: stronger associations 2
are found in August and September for the temperature indices and in June and October for some of the precipitation indices.
kKEy worDs ~ Caribbean; climate change; climate extreme; daily temperature; daily precipitation; trends; Atlantic multidecadal 0
oscillation 1981-1990 1991-2000 2001-2010
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Future climate of the Caribbean from a super-high-resolution
atmospheric general circulation model

Trevor C. Hall - Andrea M. Sealy « Tannecia S. Stephenson -

Shoji Kusunoki - Michael A. Taylor « A. Anthony Chen -

Akio Kitoh

Abstract Present-day (1979-2003) and future (2075-2099)
simulations of mean and extreme rainfall and temperature
are examined using data from the Meteorological Research
Institute super-high-resolution atmospheric general circula-
tion model. Analyses are performed over the 20-km model
grid for (1) a main Caribbean basin, (2) sub-regional zones,
and (3) specific Caribbean islands. Though the model’s
topography underestimates heights over the castern Carib-
bean, it captures well the present-day spatial and temporal
variations of seasonal and annual climates. Temperature
underestimations range from 0.1 °C to 2 °C with respect to
the Japanese Reanalysis and the Climatic Research Unit
datasets. The model also captures fairly well sub-regional
scale variations in the rainfall climatology. End-of-century

no significant change in the number of consecutive dry days
for Cuba, Jamaica, southern Bahamas, and Haiti. There is
also indication that the number of hot days and nights will
significantly increase over the main Caribbean basin.

projections under the Intergovernmental Panel on Climate
Change SRES A1B scenario indicate declines in rainfall
amounts by 10-20 % tfor most of the Caribbean during the
carly (May—July) and late (August—October) rainy seasons
relative to the 1979-2003 baselines. The early dry season
(November—January) is also projected to get wetter in the far
north and south Caribbean by approximately 10 %. The
model also projects a warming of 2-3 °C over the Caribbean
region. Analysis of future climate extremes indicate a 5—
10 % decrease in the simple daily precipitation intensity but

1 Introduction

The innate vulnerability of island states to climate variabil-
ity and change has resulted in an increased demand for high-
resolution regional climate information for planning, and
risk and resources management. Caribbean islands are espe-
cially susceptible to variations in climate because of their
relatively small sizes; limited natural and human resources;
densely populated coastal, urban, and low-lying areas; re-
moteness; dependence on high-risk industries such as tour-
ism and offshore banking; and high external transport costs,
high public debt, and limited hazard forecasting capabilities
(see, for example, Pulwarty et al. 2010; Simpson et al. 2010;
Sahay 2005; Lewsey 2004).

In an effort to provide short-term (climate variability) and
long-term (climate change) information for the region, a

number of institutions within the Caribbean Community
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Manifestaciones del CC en Puerto Rico...

Lluvia
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Precipitation outiook for the Caribbean
April - May - June 2015 |

Prepared by
The Caribbean Regional Cimate Outiook Forum (CARICOF)
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Caribbean climate outlook April to September 2015

CariCOF - The Caribbean Climate Outlook Forum

WHAT HAPPENED? December - January - February (DJF) 2014-5

Notable climate events - December 2014 to February 2015 a ey 4o

Ve[y wet in Dom. - Observed rainfall records: Wet - DJF: 3 stations in Dom. Republic (between DJF 2014-5 PreC|p|tat|on

Republic & US Virgin 180% & 340% of average), DEC: 2 stations in Trinidad, 2 stations in W
Islands, comfortable Jamaica, JAN: 1 station in Dom. Republic, FEB: 4 stations in Dom.

? Republic. Dry - DJF: 2 stations in Guadeloupe (45-50% of avg.), DEC ‘

temperatures St. Lucia, St. Vincent, 1 station in Belize and 1 in Guadeloupe. ‘

+ impacts - Note: yr 2014 record dry: Kingston, Jamaica’s airport (38% of avg.), Navet, |

litl (i Trinidad & Enmore, Guyana (64% of avg.), 1 station in Dom. Republic. |

Ittie water-bourne

diseases outbreaks ~ SU™ma

N - December very dry in Barbados, St. Vincent, St. Lucia and St. Martin; very
in dry areas

ry wet in NW Guyana; N Belize and W Jamaica. January very wet in Dom. | Qscrematc
- impacts Republic, Grenada; very dry in Anguilla and Antigua and Barbuda. February| e il

a very dry in N Belize.
water shortage in o

Antigua & Barbuda,
S Haiti and E Jamaica; Headiine impacts

- Cool and comfortable temperatures (above-normal across the Caribbean)

Observed conditions

flood-related - Heavy rains during DJF affected N Dom. Republic resulting in floods, with 1 ®
. casualty. 15 475 people displaced, 3 979 houses damaged, and 30 Exceptionally Wet Normal Dry Exceptionally
casualty, evacuations & communities isolated as of Feb 23rd; heavy rains in Dec. led to flooding in wet dry

infrastructural damage 11 communities and 8 residential landslides in Tobago.

- Low rainfall in Jan. in Antigua led to Potswork Dam water levels below 33%.
WHAT NEXT? April - May - June (AMJ) 2015

Our typical AMJ rainfall patterns AMJ 2015 Precipitation Outlook
i

Consensus Outlook

A |% above-normal rainfall
N |% normal rainfall
% below-normal rainfall

Precipitation outlook for the Caribbean

CARICOF CLIMATE OUTLOOKS

July - August - September 2015 a[a0],
Prepared by
The Caribbean Regiondl Cimate Outiook Forum (CARICOF) o ‘ '
" W
Probability (%) of Most Likely Category
Below-normal rainfall Normal rainfall Above-normal rainfall
||
70 60 50 45 40 40 40 45 50 60 70

Drought situation: Cayman, eastern Jamaica, Haiti and part of the Windward Islands are in drought and have suffered
water shortages. Drought alert levels: Drought warning: drought evolving in S French Guiana. Drought watch: many

islands east & south of Puerto Rico. Long-term concern: Water shortages may persist in the islands in the dry season,
especially in Cayman, Haiti, Jamaica and Windwards.




¢A qué se debe la Sequia?

e [atural and Social Dimensions
“i‘ " | N Global Water
wxed  Of Drougnt

Decreasing emphasis on the natural event (precipitation deficiencies)
Increasing emphasis on water/natural resource management
Increasing complexity of impacts and conflicts

Time/Duration of the event

Source: Wilhite 2006



st los patrones de lluvia no explican del todo lo ocurrido
en 2014...
¢Como llegamos a esto?

Embalse Cerrillos 8 de julio del 2014. Fotos
tomadas por Gaspar Pons Cintréon, Oficial de
Manejo del Embalse Cerrillos. Suministradas por:
Division de Monitoreo del Plan de Aguas y del
Negociado de Costas, Reservas y Refugios del
Departamento de Recursos Naturales.

Embalse la Plata 2 de julio del 2014 y Embalse
Carraizo 1 de agosto del 2014.

Fotos tomadas y suministradas por: Division de
Monitoreo del Plan de Aguas y del Negociado de
Costas, Reservas y Refugios del Departamento de
Recursos Naturales.
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si los patrones de lluvia no explican lo
ocurrido en 2014....La Sequia y la prensa....

Diario de Puerto Rico not

iOrgullosamente lo nuestro! Puert
PORTADA NOTICIAS v POLITICA  ACTIVIDADES w EDUCACION+ TURISMO NEGOCIOS PUBLICIDAD VISITENOS
- NUESTRO PUERTO RICO

Piden investigar plan de racionamiento de
agua

EM GOBIERNO Y POLITICA / EN 20 DE JULIO, 2014 A LAS 3:27 PM

EL CAPITOLIO - El portavoz del Partido Nuevo Progresista (PNP) en la Comision came
de Asuntos del Consumidor, el representante Jorge Navarro Suarez, anuncio el martes,
presentacion de una resolucion legislativa dirigida a investigar la adecuacidad del plan ¢

interrupciones programadas de la Autoridad de Acueductos y Alcantarillados (AAA), mej
Autoridad de Acueductos

y Alcantarillados conocido como racionamiento del agua potable.

Segun el representante, ante Ia crisis fiscal que atraviesa la AAA es imprescindible que |
Asamblea Legislativa confirme si la corporacion plblica cuenta con los recursos para implementar un plan de

racionamiento efectivo

“Las experiencias del pasado han demostrado que los planes de racionamiento efectivos conllevan una gran
colaboracion entre maltiples agencias del gobierno y los municipios, asi como el posible gasto de millones de
dolares en diversos gastos, incluyendo el alquiler de camiones cisterna para suministrar agua a las comunidades
que no cuentan con el servicio”, indicé Navarro en un comunicado de prensa.

“En estos momentos tenemos sendas reservas sobre |a capacidad economica de la AAA para implementar un pla
de racionamiento efectivo, por lo que entendemos que esta situacion debe ser investigada a la saciedad”, afiadio

legislador.

i ETIQUETAS: PIDEN INVESTIGAR FLAN DE RACIONAMIENTO DE AGUA

PUERTO RICO RN e
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Jorge Navarro asegura que es necesario confirmar si la AAA cuenta con los recursos para
L implementar un plan de racionamiento efectivo

Campbill
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Hace Noticia

jPODRIAS GANAR
HasTA $5,000!

uega Cientos
uegos

' TIS!

LT [

. I A AUn en momentos dificiles, ‘\!}Ialma ¢
RI B U N Walmart R 1oy cosas que cambion.. ‘ W’I‘
g ) A

Zi<

Bl FEd

El representante del Partido Nuevo Progresista (PNP) Jorge Navarro Suarez, anuncio la
presentacion de una resolucion legislativa dirigida a investigar la adecuacidad del plan de Find us on Facebook




Otras consideraciones.....
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Otras consideraciones.....

Pagina web de Recursos de Agua de Puerto Rico
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Otras consideraciones.....

¢

Taubman expres0 que, aunque la
economia local enfrenta retos, confia en
que el Pais saldra adelante.

“Hemos estado envueltos en este proyecto
durante 10 anos y sabemos que Puerto
Rico  tiene sus retos, mas_de los que
anticipamos; pero hay también muchas
cosas positivas pasando. Hay nuevos
hoteles” de lujo "abriendo y "otros en
construccion.....

......poOCa gente consume tanto como

los puertorriquenos.....",

EEEEEEEEEEEEEE

Negocios

Entretenimlento Deportes Negoclos Estllos de Vida Clencla ‘ecnologia

ccccccc

CJas

Comienza una nueva era comercial

Tras una inversion de $475 millones, abre esta semana el tan esperado The Mall of San Juan, con una atractiva
propuesta para el mercado de lujo en Puerto Rico

A mediados de la década d

decarralla ane le daria ima

e 199
nr

Por Marian Diaz O 1

The Mall of San Juan abre sus puertas este jueves. (Ana Maria Abrufia)

0, un grupo de inversionistas locales propuso un

1eva nnerta de entrada a la Cindad Canital Teins

O 99 -:‘9 N @ ¢ Guardar

Ty et

87-945-7493 %5



Otras consideraciones.....

Infraestructura obsoleta, vieja y en mal estado....




Otras consideraciones.....

Sydney Building a
Airport GREENER Airport




Otras consideraciones.....

HE @ ... S
SEPA

United States

<EPA

United States 2
Environmental Protection
Agency

20172

Guidelines for Water Reuse

Environmental Protection

2012 Update - Guidelines For Water Reuse

4% 2%

® Agriculture |rrigation: 29%
u Cther: 20%
® Landscape Irrigation/Golf Course Irrigation: 18%
m SeawaterBarrier: 8%
® Commercial & Industrial: 7%
® Recreational Impoundment: 7%
» Groundwater Recharge: 5%
m Natural System Restoration, Wetlands, Wildlife Habitat: 4%
Geothermal/Energy Production: 2%
Indirect Potahle Reuse: 0% (notvisible)
Surface Water Augmentation: 0% (not visible)

Nationwide Reclaimed Water Reuse (2011)

- gua.qao '0'
visita nuestro sitio web siguenos en:




En resumen...y para discusion

Puerto Rico tiene una alta dependencia al Sistema Central de
Distribucién de Agua (AAA).

Algunas sugerencias para disminuir la dependencia y reducir la
vulnerabilidad son expandir las areas de captacion en el territorio. El
sistema de captacion central de Puerto Rico estd enfocado Unica y
exclusivamente a la lluvia que cae en la montaia, las areas de
cabecera en las cuencas y un poco a las aguas subterraneas. Se le
otorga muy poco crédito a la cantidad de lluvia que precipita en los §
llanos costeros. Invito a que se observen los llanos como posibles
fuentes de abastecimiento, siempre que existan los equipos
adecuados. La lluvia en la costa alcanza hasta 1500mm/afio (sobre
todo en la costa norte). Agua que no se utliza. Tomando en
consideracion que la mayor expansion urbana en Puerto Rico se
encuentra en los llanos costeros, debemos rentabilizar el espacio
ocupado y analizar de manera integrada. Esta expansion de captacion
de agua sera posible si equipamos y dotamos nuestros techos con
sistemas de recoleccién de aguas de lluvia.




En resumen...y para discusion

{y} MEAN ANNUAL PRECIPITATION 1981 - 2010 i@i}

PUERTO RICO
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(30 Green Construction Details by F. Abruna, 2008)



En resumen...y para discusion

« Esto tendria beneficios inmediatos (minimiza el gasto de agua, lo que representaria un
beneficio econémico }%ara el Departamento de Educacion; minimiza la cantidad de agua
que genera escorrentia, por lo tanto, disminuyes la probabilidad de ocurrencia de

inundaciones_ urbanas; representa_ menos dependencia del Sistema Central de

Distribucion de Agua, por lo tanto, reduces tu vulnerabilidad con sistemas alternos).

 Esto significa, que no se debe incentivar el modelo de cisterna que se llena con_agua de
AAA. Las cisternas que son llenadas con agua del Sistema Central ejercen mayor demanda
Y presion sobre el sistema de abastecimiento. Se debe incentivar aquel sistema que se
lena con métodos alternos y que ayuden a minimizar la dependencia con AAA. Esto
disminuye también la presion que ejerce la sociedad sobre el Sistema Central de
Almacenaje y Distribucion. Estas no son ideas nuevas (se utilizan en un gran numero de
islas en el Mar Caribe) sin embargo, son métodos alternos que son muy pocos fomentados
en Puerto Rico.

« Estos sistemas pueden ser instalados en hospitales, escuelas, centros comerciales,
residencias, etc.



“Quien fuese capaz de resolver los problemas
del AGUA, sera merecedor de dos Premios

Nobel, uno por la PAZ y otro por la CIENCIA”.




