HURRICANE ACTIVITY AND DROUGHTS IN MEXICO
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Agriculture is a very risky economic activity
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The presence of El Nifio Southern Oscillation highly
modify the climate of Central America and Mexico
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CHANGES IN RAINFALL PATTERNS
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TREND OF MAIZE PRODUCTION IN MEXICO AND ENSO EVENTS
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REGIONAL CICLONIC ACTIVITY

Number of Tropical Storms
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ENSO & HURRICANES

 EI Nifio means more action in Pacific, suppression in Atlantic

 La Nifla and Neutral conditions more activity in Atlantic,
suppression Pacific

WILMA HURRICANE

Formed October 15, 2005
Dissipated October 25, 2005

Highest

winds 185 mph (295 km/h)
Lowest

pressure 882 mbar (hPa)

Lowest pressure ever recorded in
an Atlantic hurricane

Damages $16-20 billion USD

Fatalities 22 direct, 40 indirect



http://en.wikipedia.org/wiki/October_15
http://en.wikipedia.org/wiki/2005
http://en.wikipedia.org/wiki/2005
http://en.wikipedia.org/wiki/October_25

ENSO, HURRICANES AND DROUGHTS

1996 Neutro

1997 Strong El Nino
1998 La Nina

1999 La Nina



PRECIPITATION ANOMALY
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PRECIPITATION ANOMALY
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Total Annual Dissipated Energy by Tropical Cyclones in the North Atlantic
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NORTH HEMISPHERE

(Accumulated Cyclone Energy)
Klotzbach (2006)
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HURRICANE ANALYSIS

MEXICO AND CENTRAL AMERICA

EVENT CLASIFICATION

« Landfall region

o Category of the event

« Month of occurrence
 Length of records: 1960-2005
 Only landfall accounted

« Total event: 460

« Events cat. 3,4,5: 191

Sources of Info: NOAA, SMN, UNISYS



YEARS CLASSIFICACTION
BASED ON THE ENSO INDEX

Japanese Meteorological Agency, SSTA

1960 - 2005
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MODELING HURRICANE LANDFALL

Assuming that ...

The occurrence of one hurricane can be treated as an independent event
from the occurrence of another hurricane, thus ...

The occurrence of hurricanes can be modeled with a Poisson distribution:

e u*

Pr(X=x) = x=01,2,...

U = avg annual hits

Probability of at
least one hurricane

= 1 - Pr(X=0)



PROBABILITY OF HURRICANE LANDFALL

ALL EVENTS
PACIFIC ATLANTIC
I I 1l IV Vv Vi Vi VIl
ALL 0.479 0.865 0.820 0.817 0.543 | 0.757 | 0.533 | 0.590
NEUTRAL | 0.513 0.885 0.814 0.828 0.585 | 0.743 | 0.632 | 0.585
NINAS 0.503 0.850 0.817 0.865 0.667 | 0.889 | 0.593 | 0.798
NINOS 0.365 0.876 0.838 0.720 0.239 | 0.559 | 0.087 | 0.239
CATEGORY 3,4y 5
PACIFIC ATLANTIC
I 1 1] \Y, Vv VI VIi VIl
ALL 0.160 0.729 0.479 0.444 0.309 0.353 0.17/8 0.353
NEUTRAL | 0.148 0.674 0.513 0.493 0.356 0.381 0.213 0.274
LA NINA 0.095 0.632 0.451 0.330 0.393 0.330 0.259 0.727
EL NINO 0.239 0.597 0.420 0.365 0.087 0.239 0.000 0.087




PROBABILITY OF HURRICANE LANDFALL, ALL CAT.
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PROBABILITY

PROBABILITY OF HURRICANE LANDFALL CAT. 3,4,5

By ENSO Phase
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PROBABILITY OF HURRICANE LANDFALL

Category 3,4y 5

{ Neutral Years
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PROBABILITY

ATLANTIC

PROB. DENSITY FUNCTION OF HURRICANE LANDFALL
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PACIFICO

PROB. DENSITY FUNCTION OF HURRICANE LANDFALL
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HURRICANE ACTIVITY IN YEAR 2006




HURRICANE LANDFALL IN YEAR 2006




PRECIPITATION ANOMALY IN SEPTEMBER DE 2006
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ACCUMULATED PRECIPITATION ANOMALY IN YEAR 2006
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ABANDON SOYBEANS FIELD DUE TO DROUGHT
IN SOURTHERN TAMAULIPAS
OCT, 2006




CONC EL

A large conrruur ¢ reciprauen i al usecomefrom

nurriczie |rnr cl F" S

.*

J.i" T
e =
S

'-- -

Al 1I/ '*“ urrlcanes landfall can be help to identify regions that
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.M_m;lelmg of hurricane landfall by areas and intensity of the event
, Would*prowde relevant information of regions likely to occur

drought conditions.




