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+ Mareas extraordinarias

* Huracanes

* Oleajes extraordinarios
* Tsunamis

* Nivel del mar

* Mareas rojas

* Derrames hidrocarburos
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Amenazas dur

Las principales amenazas durante un huracan son:

@ La marejada de tormenta o borrasca
marina

@ Vientos de gran intensidad

@ Alta precipitacion

Qf Oleaje

[Qf Formacion de tornados



- La marejada de tormenta

La borrasca marina

I La borrasca surge en el mar mientras la _
tormenta se precipita hacia la costa. El nivel B e
del agua se eleva por encima de las dunas
de arena que protegen el litoral. Las olas
barren las dunas y penetran en las fierras que
hay detrds. Esta poblacion puede quedar
inundada por la borrasca

Huracan

Borrasca

Proteccién de dunas

Cupula de bagjas
presiones

Torbellino
Nivel del mar
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Huracanes en Costa Rica



Huracanes desde 1851 al 2005

|

éﬁ%#ﬁ
;Z

WN

=
=

%km

1 _ 1 T

‘O >50Kt(38mph)
%X

X YEARS: 1851 to 2003 MONTHS: JAN -DEC CATS:123453

AREA:FRedBo
297

A

a4

/ %

B
;




Total

torm Hits - 2

HISTORICAL TRACKS SCAN -

34 Selected -

AREA:RedBox

264

YEARS: 1949to 2003

MONTHS: JAN - DEC

0 >34Kt(3%mph)

CATS: 12343

O 30K 38mph)

B =G4kt T4mph)

Hf—\

L

"'L\

=
A

L

0

\\
N
i o
] / "

S \ ] BN
h“\—-__,,__ @
B\ﬁ}?ﬁ“g o — \‘\F/J /7 Tre
[ // ~ _Aj

7/_——’*‘“’_ \\ 15N
/"Q:? \‘Q:::E: -
I, —
\\_\ \ N ‘
SN
CPHC | NHC
160W 155W 150W 145W 140W 135W 130W 125W 120W 115W 110W 105W 100W 95W 90W BSW



Huracan Adrian,
mayo del 2005

Vearly EAST PAC Storm Tracks for 2005 - (2)

I ~34K1(39mph)

01 =50K4(S8mph)

B =64ki(74mph)
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o [Laguma de Pexl
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o San Jose

Tormenta Tropical Agatha,

mayo del 2008
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Huracan Ott
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* Inundacion
* Corrientes marinas
+* Erosion costera



POSICIONES DE CUADRATURA
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“ Precesién

hacia el sol

4 65 afios

Plano de rotacion de la Tierra P T e o

Tidal bulge

S

FIGURE 10-9 Maximum Declination of Tidal Bulges

from Equator.
The center of the tidal bulges may lie at any latitude from the
equartor to @ maximum of 28.5° on either side of the equator
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madrugada (3.19 m)
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Escenario de inundacién con marea (3.09 m) para la ciudad de Puntarenas.
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Escenario de inundacién con marea (3.29 m por marea maxima) para la ciudad de Puntarenas.
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Escenario de inundacién con marea (3.59 m) para la ciudad de Puntarenas.
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* En el 2010, el nivel del mar comienza a inundar
Puntarenas > 3.08 m, lo cual ocurrid 23 veces.

# En 50 afos (+1 m), Puntarenas se podria
inundar 331 veces al aho.

# En 100 afos (+2 m), Puntarenas se podria
inundar 706 veces al ano.

* Definitivamente se inunda ahora con 3.2 m.
Esto ocurrira 10 veces este afo 2010.

* En 50 aRos, ocurrira 641 veces.
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+ Erosion costera
* Inundacion
+ Corrientes =2 corrientes de resaca
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Caldera 04 de julio del 2014

I ' Tenp:26C

SW:188 ~ TH08  (04-07-2014 07320558

Temp: 26 C

SE:179 ~ T:11 (5-07-2014 07 59 54 AM
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+* Inundacion
+* Erosion costera
+* Corrientes marinas



Island Gradually Sinking
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Isla del Coco
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Land Bridge Area and Sea-Level Rise after the Last Glaciation
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Figure 1. Changes in the area of the land bridge as sea level rose. About 21,000 years ago, when sea
level was about 120 m below present (blue line and right axis), the land bridge covered approximately

2,215,000 km? (green line and left axis). The land bridge decreased in area as sea level rose over the
following thousands of years.
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PROMEDIO MUNDIAL DE LA TEMPERATURA EN SUPERFICIE
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PROMEDIO MUNDIAL DEL NIVEL DEL MAR
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Serie mensual de altura de ola en el Pacifico Central de CR
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Serie de velocidad mensual del viento en el Pacifico Central de CR
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Serie de nivel del mar en Puntarenas, 1941-1966
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Serie del nivel del mar en Balboa, Panama
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Promedios mensuales del nivel del mar en Puerto Colén, Panama 1909-1980
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Playa Hermosa, 18 feb., 97 —
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Playa Hermosa, 2005 Julio, 2006
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Playa Guiones, 2009




T

Playa Pelada — Guiones, 28 de Enero del 2014
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Desembocad




Pacifico Central







Golfito, Julio del 2016




Esterillos, 23 de agosto del 2016




Esterillos, 13 setiembre del 2016
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Bahia Ballena 02-11-16







Isla del Coco, marzo del 2011
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Puerto Vargas y Sur de Cieneguita, 2005
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Cienequita, abril del 2015







Cieneguita norte

Googlc earth
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Moin, camino a Matina, agosto del 2016
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Desembocadura Rio Pacuare y Playa Tortuguero, Julio 2016
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Puerto Vargas y Candoca-Manzanillo, junio del 2016
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A SUPERSTORM IN 2100

What would happen to New York it the storm surge hurled
at it by a storm like Sandy were riding on a sea that had
risen five feet higher? That's the high end of the range in
2100 that the US. Army Corps of Engineers now
recommends planning for. Sandy’s surge flooded subway
tunnels, knocked out the power grid in lower Manhatan
for days, and damaged 218,000 cars in the region as a
whole. if the cty doesn't protect itself, a future flood will
surge farther and deeper info its cavernous streets

During Sardy, meewater
gushed into the Ground Zero
coralructon sle New

federal maps inchade the site

in & 100-yuar flood zane



Hackensack River
Hackensack River discharge

Area protected R —
- Barrier 03 6 12 18 24

Moderate enhancement protection Miles

Levees and/or nourishment 0 a [] L 16

Strategies for protection vs. reducing vulnerability, (Left) Strategy S2¢
reduces the length of the coastline of the NYC-N) area as much as possible, to
minimize flood protection costs. Two storm-surge barriers are developed: one
large barrier that connects Sandy Hook in NJ and the tip of the Rockaways in
Queens, NY, and a barrier in the East River. Some lower spots (bulkheads, levees,
or landfill) on the inside of the protection system will be elevated to accommo-

¢ Enhanced building codes
@ Protection critical infrastructure
e MiOdeTatE ENhancement protection -:-_-_:—Mils
Levees and/or nourishment 0 2 ] 12 16

O — w—
[3 4

date rising water levels caused by Hudson River peak discharges during a storm
event. (Right) Strategy 53 combines cost-effective flood- proofing measures with
local protection measures of critical infrastructure. Such a *hybrid solution” aims
at keeping options open: either (a) building codes can be enhanced in the future
with additional local protection measures or (b) storm-surge barriers can be
developed. See SM for details.
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Gaia turistica







Escenarios futuros
-‘

*En el 2015 la marea en
Puntarenas tubo valores
mayores que 2.80m, 164veces.

*En 50 anos, habra un aumento
de al menos 4o0cm.

*
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Escenario ante una marea de 3.20 m en 50 afios para Pochote|
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| Escenario ante una marea de 4 m en 100 afos para Pochote |
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https://play.google.com/store/apps/
details?1d=cr.co.ucr.miocimar




