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DAMAGE TOLL

77 MUNICIPALITIES DECLARED IN DISASTER
1°’200,000 AFFECTED PERSONS

92 REGISTERED DEATHS

68,000 DISPLACED HUMANS

29,000 PERSONS IN 551 SHELTERS

> 45,000 STRUCTURES AFFECTED
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CONOMIC LOSSES.




91 FEDERAL HIGHWAYS INCOMMUNICATED




FEDERAL SUPPORT (DN-lII PLAN)

9,019 SOLDIERS

ON DUTY

27 TON FOR SHELTER
867 TONS OF SUPPLIES
256 VEHICLES
16 AIRPLANES
21 HELICOPTERS




{HOW FREQUENT WILL SIMULTANEOUS EVENTS

AFFECT MEXICO?




HISTORICAL BACKGROUND
14706/ 1958

Alma (TS) made landfall in Tamaulipas
24.975N, 97.577WN

Unnamed (TS) made landfall in Oaxaca
16.212N, 94.9468W

, 55 YEARS LATER...
INGRID (H1) AND MANUEL (TS)
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SIMULTANEOUS EVENTS OCURRING IN A
24 HOUR WINDOW
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Landfall Wind Speed on both basins (m/s)
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Month of landfall (April.4 - chember'ﬂ)
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Ocurrence
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Distance between landfalls on both basins in degrees (°)
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SIMULTANEOUS EVENT SELECTION BASED ON 1550
EVENTS ON EACH BASIN

M SPATIAL TOLERANCE: T
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EVENTS FOUND:
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PACIFIC OCEAN N\ e MEXICO

CENTER: 25 CENTER:
19.063N, 104.297W 22.260N, 97.780W
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ONES IN MEXICO
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Maximum surge heights in Manzanillo (m

Maximum Surface Elevation by storm surge in Panuco (meter)
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Maximum Surface Elevation in Manzanille (meter)
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Simultanecus storm surge on both basins
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simultaneous events

0.5% of total are simultaneous
values above 0.10m

97.8% of simultaneous events

show values below 0.10m
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20.6% of the total of events are

S
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CONCLUSION
Synthetic hurricanes are restricted to a time
frame from 1980 through 2010, which results in
high ocurrence of simultaneous events.
For simultaneous events, the probability of high
storm surge levels is extremely low, much
lower than for independent events.
Storm surge analysis should be focused to
iIndependent events.

...what about rain and flooding?



Vi

Historic daily hyetograph 1970 - 2011
00} Station km 21 1
-
_-S. 300} 1
£
E
~_ 200} 1
=
100} 1
0.
1970 1975 1980 1985 1990 1995 2000 2005 2010
year X 10
500 r r ' r
Historic daily hyetograph 1970 - 2011
400} Station Copala, Gro. |
=
§ 300 4
E
g
= 200 1
=
1980 1990 2000 2010
year x10°

h_(mm/day)

p

hp (mm/day)

400

300

200

100

0
01/09/13

September 2013

15/09/13

08/09/13

22/09/13
5
x10

500

450| September 2013

400
350
300
250
200
150
100

50

a
01/09/13

RERES | TSNS TR T SR R, | - S R

STORM SURGE ESTIMATION DUE TO THE INCIDENCE OF SIMULTANEOUS TROPICAL CYCLONES IN MEXICO

08/09/13 15/09/13

ST e\

22/09/13
5
x10

21

|
{



250

Yearly hp mean {mm)
manthly cf 1998-2013 (mm)

1o cf 1998-2013 (mm)
-o cf 1998-2013 (mm)

(mm)

‘monthly
Mean hp
Mean hpmonthl

Mean hp
2013 hp

monthly

monthly

STORM SURGE ESTIMATION DUE TO THE INCIDENCE OF SIMULTANEOUS TROPICAL CYCLONES IN MEXICO




ACKNOWLEDGEMENTS

TO THANK:

DR. KERRY EMANUEL

FOR SUPPLYING THE SYNTHETIC HURRICANE DATA SET.
&
SIGSA, S.ADE C.V
FOR SUPPLYING THE TOPOGRAPHIC INFORMATION.

mf/ LABORATORIO DE INGENIERIA

&——’\:J B UNAM

STORM SURGE ESTIMATION DUE TO THE INCIDENCE OF SIMULTANEOUS TROPICAL CYCLONES IN MEXICO



M.Sc. Christian M. Appendini A.

LABORATORIO DE INGENIERIA
Y PROCESOS COSTEROS

—) MUNAM cappendinia@iingen.unam.mx

Eng. Rafael Meza P.
jmezap@iingen.unam.mx

INSTITUTO Dr. Adrian Pedrozo Acufia

apedrozoa@iingen.unam.mx

Dra. Graciela B. Raga
raga.Graciela@gmail.com

Dr. Luis M. Farfan
farfan@cicese.mx

LABORATORIO DE INGENIERIA

~— Y PROCESOS COSTEROS

&—'\—_—J FBUNAM

/@ LIPC

STORM SURGE ESTIMATION DUE TO THE INCIDENCE OF SIMULTANEOUS TROPICAL CYCLONES IN MEXICO



