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Resumen del Clima de la Frontera

Border Climate Summary
Publicado: 21 de junio de 2010

Entrenamiento en los ciclones tropicales y su paso a

través de la frontera

Por Lias M. Fazpin, Cenmno pe INves-
Ticac1on Cientimca ¥ ne Epvcacios
Suresion pe Exsexana (CICESE),
Cracizza B. Raca, aAnp Feavaxno
Ororeza, Universipan Naciosas
Avténoma ne Mixaco (UNAM)

Los ciclones tropicales son sistemas del
tiempo importantes que se desarrollan
sobre varias regiones del globo. Mientras
que ocarren sobre océanos relativamente
cilidos, la cuenca ded Pacifico norori-
ental es una regidn notable prolibc,
donde se desarrollan mis sistemas por
unidad de drea que en caakquier otra
region en el mundo. Su desarrollo tiene
el potencial de afectar paises en Centro
y Norteamérica. Generalmente o acer-
camiento de cidones tropicales trae cam-
bios en contenido de humedad atmas-
f&rica en dreas relativamente grandes y se
convierten en una fuente sgnificitiva de
precipitacion sobre o terreno montanaso.

1 Entrenamiento en los cidones
tropicales y sa paso a través de la
frontera

3 Prondsticos de Inundaciones en
Ambos Nogales

Condiciones Recientes

6 Temperatura

7 Precipitacida

8 Monitor de la Sequia de América

ded None
9 Presas de Sonora

Prondsticos
10 Prondstico de Culda

11 Prondstico de Precipitacion
12 ENOS
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En promedio,
15 adones
tropicales de-
sarrollan cada
estacion, que se
extiende de f-
nales de mayo y
hasta mediados
de noviembee.
La costa ded
oeste de México
es especialmente
vulnerable 2
estos sistemas y,
ain mis, a los
ciclones que s muevan cerca de la linea
de costa. La entrada a tierra s define
como o paso dd centro del sistemaa
través de la costa. Los cdones tropicales
que entran a tierra pusden estar acom-
panados por vientos fuertes, marea de
tONMenta Costera, y preapitacion inten-
sa, con o potendal de danos materiales
extensos ¢ inundaciones en dreas coste-
ras. El noroeste de México tiene la fre-
cuencia mis alta de entrada a tierra en
toda la cuenca del Padfico oriental. Esta
region incluye los estados de Nayarit,
Sinaloa, Sonora, y toda la peninsula de
Baja California. La mayoria de las en-
tradas a tierra ocurren tardiamente en
la temporada, entre agosto y octubre, ¥
tienden para ocurrir sobre Baja Califoe-
nia o sobre Sinaloa en la zona continen-
tal del pais.

Cursos de entrenamiento

En comparacion a los paises desarrolla-
dos, en América Latina hay una falta de
profesonales con un conocimiento ad-

ecuado de meteorologia y dimatologia

sobee ciclones tropicales, y se requieren

de mejoras importantes para construir

Figura 1. Los participantes dal curso dal iInviemno daf 2010 en La Paz, Sr de
Baja Caltfornia, Maxico.

capaddad en estas disciplinas. Como
parte de un proyecto de investipacion
internacional, financiado por el instituto
Inter-Americano para la Investigacion
Clobal del Cambio (1Al por sus siglas
en inglés, http//wwwe.iai.int), disenia-
mos una serie de carsos cortos basados
en el conocimiento actual de ciclones
tropicales en el Pacifico oriental. Nues-
tra meta principal es entrenar a estu.-
diantes de instituciones de educacion
superior en México, el Caribe, Centro y
Sudamérica, donde la construcadn de
capacdad estd en sus primeras etapas de
desarrollo. Estos cursos son de 4-5 dias
y se han afrecido durante tres anos con-
secutivos en México (La Pax, Baja Cali-
fornia Sur, en 2008 y 2010 y Acapulco,
Cuerrero, en 2009).

Nuestro mé&odo incluye una breve
revision de caracterfsticas dimatolagi-
cas en la formacion, intensificacion, y
disipacion de cdones tropicales. Los
aspectos clave son las etapas de la for-
macion e intensifxacion, con énfasis en
el desarrollo en la costa occidental de

continuacion pigina 4

Mission- to improve the
ability of the region to
respond sufficiently to
climatic events and climate

changes



Obijectives

e Develop an approach to flood frequency analysis that
incorporates non-stationarity/climate variability into its
framework.

e (Create new flood probability distribution functions in a flood
database

e Establish flood probability scenarios based on climate
projections

e (Collaborate with flood managers 1n strategy to operationalize
climate data framework
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IPCC projections indicate that both droughts and floods
are expected to increase with future climate change, yet
those involved 1n the management of these two types of
extreme events differ markedly in addressing this.

e (Cooperation between e (Current flood strategies do
researchers™ and drought not incorporate climate data
managers have had some
success 1n icorporating
climate data 1nto
framework

e Connection between flood-
generating weather and the
climate producing it 1s not
defined for operationalizing

e Some stakeholders have
changed strategies 1n
adaptation to climate *CLIMAS and LTRR
variability
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A Problem of Scale
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Duration

* Drought planning operates at
climatic spatial & temporal
scales

e Climatic variability 1s difficult
to translate to flood
management because of
temporal and spatial scale
mismatches

e Flood forecasters and

floodplain managers are more
attuned to weather-scale
processes and information

* Yet, flood-generating storms

emerge from larger synoptic
patterns and climate-scale
processes

* Incorporating long-term

climate information into
operational flood management
1s needed to address the
challenges of future climate
change



Flood Policy Shoritalls

e (Current flood frequency analysis (100-year flood) does not include causal
mechanisms

e The 100-year flood, used as a national standard for development and flood
insurance, “is arbitrarily chosen for regulatory reasons and does not reflect
anything fundamentally intrinsic to the floodplain” (Pielke, 1999 pp 416)

e Bulletin 17B assumes stationarity; such a constraint stifles management
adaptation to future climatic conditions

e (Current flood probability estimates:

-- are calculated assuming stationarity, “that natural systems fluctuate within
an unchanging envelope of variability” (Milly et al. 2008, pp 1)

-- lack causal information, regional heterogeneity, and climate variability

e These are known problems for which flood researchers, decision makers, policy
experts, and federal agencies are seeking practical solutions
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Santa Cruz at Tucson Annual Peak
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Watershed Upscaling

 Crodedon (=  Linking climate, weather and flood
Processes . . .
= e information across spatial and
N temporal scales 1s needed
L GCM Grid :
E — Seale o  The flood hydroclimatology
gg regoa = database will allow a process-
%% sce I S sensitive upscaling approach that
0] . .
D al 2 complements traditional
o Hydrological
— S Model Grid ; d 1 h f
Q Scale 0 ownscaling approaches from
O # a ) :
" ool U5 o General Circulation Models
Streamfiow :
Processes

in indiviudal Basins -,

Combined
Hydroclimatic Flood-type
Distributions
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Santa Cruz at Tucson
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Annual Flood Series for the Verde River Below Tangle Creek
Coded by Hydroclimatological Type
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Data Sources

* Peaks-above-base data from U.S. Geological Survey dating back to 1915

and

e Supplementary data from National Weather Bureau, National Oceanic
Atmospheric Administration, NCAR/NCEP Reanalysis, and other sources

o) B C D E F G H | J K L M

DESCRIPTION:

: This worksheet combines the annnual and

parital series peaks for all 4 Santa Cruz
gages, listed in chronological erder from the

earliest station record thru 2005

SYNOPTIC CLASSIFICATION

-

1 = Tropical Storm-related

2 = Convective storm

3 = Synoptic storm

(1.2 or 3.2 = w/ cutoff low)

g
STATION CODE
$480000 Santa Cruz nr Lochiel
$480500 Santa Curz nr Nogales
$482000 Santa Cruz at Continental
9482500 Santa Cruz at Tucson

** Hurricane/ Tropical Storm
designation based on
W.K. Smith NOAA Pub.
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WYEAR CYEAR MONTH DAY  SYNOP Q(CFS) SERIES ¥ STATION Prior Days Flood Date  Afterward COMMENTS
1981 1981 2 21 3 805 P 9430000
1921 1921 3 3 2 789 e 9430000
1981 1981 9 3 2 3220 A 9430500 = ¥ . .
1931 1981 9 3 2 3350 A 9432000
1981 1981 9 s 2 2660 P 9482500 e
1981 1981 g g 2 2660 P 9482500 I~ ey
1982 1981 10 2 3.2 1620 A 9430500
1982 1382 7 30 2 670 P 9480000
1982 1982 8 11 2 2640 A 9430000
1982 1982 8 15 2 2160 A 9482000
1983 1982 12 10 3.2 4440 P 9480500
1983 1983 1 30 3 3840 P 9480500
1983 1983 2 3 3 813 P 9480000
1983 1983 2 4 3 6410 A 9430500
1983 1983 2 4 3 4800 A 9432000
1983 1983 3 4 =% 1120 A 9430000 Weather.Sca'e
1983 1983 3 4 3.2 4460 P 9430500
1983 1983 g 22 3.2? €63 P 9430000 G — (:ontegfc
2 1283 g 22 327 3950 p 9432000
1984 1983 10 2 1.2 3880 P 9480000] Tropical Storm Octave :September 27-October 2 ,1983
1934 1983 10 2 1.2 16200 A 9430500 Tropical Storm Octave :September 27-October 2 ,1983
1984 1983 10 2 1.2 45000 A 9432000 Tropical Storm Octave :September 27-October 2 ,1983
1984 1983 10 2 1.2 52700 A 9432500] Tropical Storm Octave :September 27-October 2 ,1983
1984 1984 8 20 3 2200 P 9430500 (1
1984 1984 7 17 2 1200 P 9480000 L
1984 1984 7 17 2 4200 b 9432000 ( Climatic -Scale Context \
1984 1984 7 18 2 2800 P 9480500 ——————— SOivs. PNA
1984 1984 7 21 2 3070 = 9480000 300mb Cacporentsn Melgh (m) Compone Anamaly 19£8-1936 cimo @ lowriowveurs
1984 1984 7 21 2 3500 P 9480500 SRS dyyeo $ioste WA £ s i ahiceharsis
1984 1984 7 21 2 3500 P 9480500 ,, BNl o o
1984 193¢ 7 21 2 2530 P 9482000 ' o e
1984 1984 7 23 2 203 P 9480000 + 10 ® b
1984 193¢ 7 28 2 1240 P 9480000 _® ®
1984 1984 7 29 2 813 P 9480000 3fj R TS, B
1984 1984 8 g 2 2400 = 9430000 s ® . "0
1984 1984 8 10 2 4100 P 9480500 15 b
1984 1984 8 10 2 4100 P 9480500 20 P
1984 1934 8 10 2 3410 P 9482000 R e o e s gl Nifio
1984 1984 g 13 2 4220 = 9480000 o - e 1
1984 1984 8 13 2 4380 P 9420500 | o T LT T T Ll - PNA +
1984 1984 2 13 2 4980 P 9430500
1984 1984 8 13 Z 4200 e 9482000
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Causal Relationships

Santa Cruz at Tucson Annual Peak Santa Cruz at Tucson
Flow 52700 (cfs) 52700 (cfs)
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Methods |

Data assessment will include:

e Visually assessment of weather maps and
reanalysis images

e Manually categorizing historical flood data by
storm type

e Creating probability distribution functions for

each category using log Pearson type 111
distribution
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Study Area

73
9..

Arizona 0 : ;
e

Watersheds {

Lower Colorado Al
River Basin \ ~Lniversity of Arizona, 2007 L=

Cooperative Extension . [ =

e In Arizona, three main storm types contribute to the flooding:

-- winter synoptic events,
-- summer convective events
-- tropical storm events

e Possible future climate scenarios that could dramatically alter flooding
in Arizona:

-- a poleward shift in the winter storm track, more frequent tropical
storms, or an enhanced summer monsoon
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Data Driven Scenarios

e A scenario 1s “a coherent, internally consistent and plausible description
of a possible future state of the world... not a forecast; rather, each
scenar1o 1s one alternative image of how the future can unfold"pcc, 2007)

e Scenarios can integrate large uncertainties, will be more robust and
adaptable 1n situations where the extent of variability 1s unknown.

 May provide a framework for flood management and decision-making to
move forward in addressing floods and climate change

Qutcomes
—» 25-vear
—p 50-vear

100-vear

~— 500-vear

Possible Futures

Intensified A
Shift in Winter Tropical Storms
Stronger Summer Stormtrack

Monsoon

B
c
D

Modified from Holly Hartman, SAHRA, University of Arizona
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Methods Il

Scenario Development:

e Adjust PDFs to input from multiple model forecasts

 Develop several scenarios of future flooding for each
watershed

Collaboration:

e 2 workshops will be scheduled with local and region
flood managers and stakeholders

e Discuss ability to incorporate data into current policy
restrictions

e At what scales can data best be operationalized
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