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High impact weather in Mexico

A During the summer (May-Oct), nearly 80% of the
total annual precipitation is observed in the
region. Tropical cyclones are the most frequent
high-impact weather phenomena. Other high
impact weather types are related to the

dynamics of easterly waves, the North American
monsoon system, the inter-tropical convergence
orographic

zone meridional displacement,
precipitation and local convection.
Hurricane Henriette, September 1995 (Image from NOAA)
During the winter (Nov-Apr), severe weather
conditions occur as sudden decreases in surface
temperature, strong winds at low tropospheric levels
and heavy rainfall. These meteorological features are
mainly related to cold air mass passages from mid-
latitudes to the tropics. Even though these are
commonly observed systems, their occurrence
might result in extreme impacts to economy and
society, especially when it is combined with human-
induced vulnerability. Therefore, SERA activities
require a multidisciplinary approach to gather natural
and social scientists under a holistic approach.

Some real examples of
extreme weather impacts
in the region are shown in
the following photos:

Impacts of Hurricane lke 2008,

‘Cancn after Wilma 2005. Photo:
itico. =

v lluvias:
rainfall 4 deaths. 1998
‘Source: Diaro de Xalapa.

‘Composites of a winter weather-type related (0 high
socioeconomicimpacts. Three-day sequence of SFC pressure
and 925 hPa winds (From Vazquez-Aguirte, 2000)

13" tropical wave 2008

Photo: FAO.

Availability of weather forecasts

Several forecast systems are available in Mexico, though none of them uses
ensemble predictions yet. Community mesoscale models such as MM5 and
WRF have been implemented in various institutions and are run operationally as
single-model runs. However, NWP in the country is still on its way to make the
most of it. At present, operational weather prediction in Mexico mainly relies on
forecasters’ empirical expertise, the use of satellite images and traditional
meteorological charts. An Early Warning System to cope with tropical cyclone
impacts is in place at the Civil Defense headquarters.
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Mexican Navy- MM5 prediction. Accumulated Rainfall.
Hurricane Jimena, Sep 2", 2009,

Different WARNING stages of the EWS
for Tropical Cyclones.

Red: Maximum  danger, impacts-
mitigation; High danger-alarm;
Yellow: Moderate danger-preparation;
sreen Low danger-prevention;  Blue
Minimum danger-awareness.

CCCAJUNAM-WRF prediction. Surface wind.

Hurricane Jimena, Sep 2, 2009. First page of a Civil Defense hidromet. Bulletin. Hurricane Jimena, Sep. 2009.

User involvement from weather and climate communities

Most of societal and economic research in relation to atmospheric sciences has
been developed for seasonal and monthly time-scales. This resulted in a well
conformed group of climate information users: the Climate Prediction Forum
community that meets twice a year to discuss possible applications of seasonal
forecasts. A new group has been conformed in 2009, aimed to use information on
extremes into decision-making processes. Recent studies on the economics of
climate change could provide a base platform for SERA in shorter time-scales.
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Participants from various socioeconomicsectors. ETCCDI
Climate Prediction Forum, 2007.

Report on the Economics of Climate
Change in Mexico. Galindo, 2009
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Use and perception of weather forecasts

At the end of winter 2008-2009, an electronic survey was conducted on how
weather-forecast information is perceived and used in Mexico. Twenty
questions were published in the National Meteorological Service (SMN)
webpage which were answered by people across all the Federal States in
Mexico with the exception of two (Zacatecas and Tlaxcala). Respondents were
32% female and 68% male;.57% hold a bachelor's degree. One of the
questions revealed that 48% of the sample hardly makes a difference between
the terms ‘weather’ and ‘climate’. More survey results are shown in the graphics

RESPONDENTS BY SECTOR

0 2 a0 0 50 100

RESPONDENTS BY AGE GROUP

250

Aoademic
Educaton |
Agricultre,ivestock, ishing

200

150

100 ot fty
Financial services
Electricty
ransport

Real estate and buldin

Another in public servi
ther and climat

For
Tourism

<18 18-24 25-35 36-49 50-65 >66

Househoders ||

FREQUENCY OF FORECAST CHECKS
WHERE ARE FORECASTS CHECKED?

40%
35% v
30% A
H Internet 25%
TV 20%
15% N A\
« Newspapers 10% )
H Other 5% ) —

0% -+
Twicea Oncea Oncea Twicea Oncea Oncea Oncea
day  day  week week fortnight month  year

FORECAST AGENCIES CONSULTED

0% 10% 20% 30% 40% 50%

FORMAT OF WEATHER FORECASTS

“10ther format not listed

\Weather Channel |
Local Met.Offices (Water Comission) || = Spoken summary
Federal Comission of Electricity ||
Local Met.Offices (Civil Defense) |
Other |
Mexican Navy
NOAA |
1

SWitten summary

Textand icons or figures
Civil Defense

Private company
Universities and Institutes
Maritime authoritiy
Unknown |

STextand weather maps

oTextand satellite images

INTEREST IN VARIABLES / PHENOMENA INTEREST IN FORECAST TERMS

0% 90%
80% 80%
To% 70%
60%
e =High 60%
40% | | I Moderate 50% High
20% alow 40% e
5 -Low
20% 3 None 30% - —None
10% 20%
0% . M |
0%
N >
& 57 TS F S S S S o% E=
& EF CTHEF &S E)
PO & A 12hs  1d  23d 57d  10d  14d
& &

PERCEPTION ON FORECAST SKILL IMPORTANCE OF SOME FEATURES

90% ’ 1
80% Inclusion good/bad forecasts rate
70%

Inclusion of impacts during
60% similar conditions
50% Specification of forecast
40% ~Mostly correct confiability
0%, \ :ﬂo “";C:"‘ec‘ Inclusion of non-meteorological

~Mostly fails
20% Awareness about imperfectness
10%
0% 0%  25% 50% 75% 100%

24h 48h 72h >72h
=Unimportant = Slightly important = Important = Veery important

BENEFITS AS PERCEIVED BY USERS
2%

WHAT RESPONDENTS DO WITH FCST

@ Trascendental decision
(preservation of lfe, health, assets)

S 1% = Use weather forecastto make decisions
Day to day decision
31% ek orumoreta, ot
WL Lh 10% Just check weather forecast
Economic (savings, income, loss
] duc
. eucton) Make weather forecastas a hobby
I N G Entertainment
(outdoor actvies, leisure)
Other
2% 39%

mOther

= Make weather forecast professionally
©None

Next THORPEX-SERA steps in Mexico

«Capacity building activities in cooperation with U.S. and Canadian institutions.
*Design and execution of the Implementation Plan for Mexico.

*Prediction enhancements by using TIGGE/NAEFS products operationally.
«Demonstration projects, research and operational developments.
*Exploration of linkages between weather and climate communities.
eIncorporation of the SERA framework (Morss et al, 2007) in various initiatives.
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