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- CJJma"L’, What Is 1t?

- \/\/ed,ﬁ o 9 the day-to-day state of the
cliggle sphere Includes state variables and

= éscrlptlve material such as cloud cover
and precipitation, etc.

® Ve can get this material instantaneously
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Sliieier =2 IS the'long-termror time mean state
gitnE ealthi-atmosphere system and the state
vrlrwolet with higher order statistics. Also,
We mL ‘describe extremes and recurrence
_rrere JENCIES.

-® |n ‘English’: A long-term summary of what has
happened (in the past).
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SlEeleay IS the sthdy’ of climate In a
geinlysadescriptive and a statistical sense.
Cliffliie oglsts study these Issues, as well
a5, Cf anges In climate.
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g’f_- éllmatology IS, of course, a popular
subject today because of the concern over
climate change.
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SEGIEELENNI IS defined by the World
Metaorb‘ Organization (WMO) as 30-
‘v hy ?
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,.ﬂ : Ilmate change, then, Is simply any

*-: ‘change to the 30-year statistics.
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QElINEie can, thererore, be descriptive and
LENFUS) ¢ methmg about, ‘what Is pessible’
i) el ,en region.



http://www.windandweather.com/store/Weather_Instruments___ThermometersTM2427?Args=
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http://weather.unisys.com/hurricane/atlantic/2005/track.gif
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e Dennis Rita


http://weather.unisys.com/hurricane/atlantic/2005/DENNIS/track.gif
http://weather.unisys.com/hurricane/atlantic/2005/RITA/track.gif
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SNNUIICANES: are the most destructive
BHENGMENa on the planet.
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SNINIE e'word “hurricane” is a Caribbean,
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_ﬁamsh, and French word for “evil wind”.
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“e They live about 9 days in the Atlantic,
whichiaverages 10 storms per year.
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BViGw — level cluster of thunderstorms
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‘i?Xlarm waters, >= 80° F
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® | .ow wind shear (High pressure aloft)
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SRTENWarm Waters are critical for storm
]n'tenj’ Ication. This provides the fuel for
WIESSIOIM| Vvia large amounts of water
\[216)0) 5
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| = hls water vapor condenses and all this
~ |atent heat energy is released, some of
Which becomes wind energy.
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SYREE Were the immediate causes of the
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IISYA2005 season?
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http://www.ncdc.noaa.gov/oa/climate/research/2005/sep/eaimages.html

— -
ate, Climate Cha_r_}qg,&- -

=

icanes

oo oL 02 03 04 05



c

> Ne

—

-

slimate, Climate Change &
SUFIcCanes

—

= -

ifeugh aloft in' the Atlantic (numbers)

wind 200
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A VhyAnorreugh aloft?” Blame: El'Nino: (or
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NI O—L ieans literally “the child”, in this
Chlld as El Nino typically sets in
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http://www.diopitt.org/creche_holyfamilylarge.gif
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afiers to the see-saw of warm and
urface temperature patterns in
'i alt Pacific
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Olw2 Sea Surface Temperature Anomaly (°C)
29 JAN 2006 to 04 FEB 2006
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oS UimImearize:

Cojjeliifes S in the Atlantic were very
el rable fior a busy season, due to warm
= we ers weak wind shear, no El Nino.
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“The season was forecast to be busy ahead
of time.
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gistoericall peErspective: (Courtesy of Lupo

ZeNeRnsten, 2000; Latham, Lupo, and

G1ari2006)|Cat  [1940- | 1970- | 1990- | 2000- |Al
= 69 |89 |99  |2005
g ICat (3.1 |35 |39 |40 |36
1,2
— = (2.9 {17 |25 [42- |28
3-5
Cat |1.4 |09 |[1.4 |27 |16
4-5
Al |60 |52 |64 |82 |64
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http://weather.unisys.com/hurricane/atlantic/2005/track.gif
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http://weather.unisys.com/hurricane/atlantic/1933/track.gif
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http://weather.unisys.com/hurricane/atlantic/1887/track.gif
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SN ESNIIeRal Warming Increasing the hurricane
IlImErS?

a) All Hurricanes
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HES /- Are Warmiwaters alone
(Zukitand Lupo, 2005)7?

- |Total |[ENSO |SST Wind | Div. | Vorticity
- | Storm (°C) shear
-« i S m/s

- 2987 |o El Nino | 29 0.77 |2.07 |-6.58
e 007 |0 ElNino |28.8 |-057 |1.31 |-9.14
—=—=—11966" | 0 Neutral | 28.4 |-2.47 |0.86 |-7.66
1963 |0 ElNino |28.4 [0.20 |0.68 |-8.11
1986 |0 El Nino |28.3 |[-0.70 |2.48 |-8.83
Avg |0 28.6 |-0.55 |1.48 |-8.06
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HES /- Are Warmiwaters alone
(Zukitand Lupo, 2005)7?

- |Total |[ENSO |SST Wind | Div. | Vorticity
- | Storm (°C) shear
-« i S m/s

- 2987 |o EINino [27.9 [0.37 [2.03 |-12.57
e 007 |0 Neutral |27.9 [-0.33 [0.90 |-10.81
~~  fwes |o Neutral [27.9 [1.57 [0.50 |[-15.09
1963 |0 Neutral [27.5 |[1.73 |1.76 |-11.94
1986 |0 Neutral [27.3 [1.37 [1.35 |[-10.99
Avg |0 27.7 094 |131 |-12.28
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JEEUSHOok at the drought of 2005 and
JIBCEMIIt _e CAUSES
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SESPING | season (March — May) Avg = 11.6
=" fﬂ’hes
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s Actual rain = 7.3 Inches, 63% of normal
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SNEEparticulardy warm duringl the spring, the lack
gisrecipitauon still leaves the ground water
supplj_ (dryness began in Dec. 2004)

e —

e grly June, the rains stopped coming (less

= r«“f".'fr eguently — which is normal), the ground dried

~ out, the temperatures rose, etc... (“drought
pegets drought™)
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- 3 year to confeund those

e

~ * What me worry? (precip actually above
normal)


http://en.wikipedia.org/wiki/Image:Alfred.jpg
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“s A rare case of summer blocking!
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~ Blocidle) LiStENR August PUL In' the Alaska
regian, rn lices cool air into North America.

.'.i.."‘

® rrn\-? ent Wwas unusual because blocking usually
CA SES drought, e.g., Europe 2003!
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e B'Iocking IS key to understanding seasonal
weather, both observed and for prediction.
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histericaliPerspective: The El'Nino!
(Everyo.- plames El Nine!)

i

| _J Prio %‘nged periods of La Nina conditions
~ Jeadito drier summers in Missouri.

_-* E_xamples 1954 — 1956, 1999 — 2000.
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=vidence of La Nifia conditions could be
iundtas far back as April 2005, and
EVOoIVeE 1| ‘toward La Nifia (officially into La
,JL a |n Pec 2005 — Jan 20006).
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:* La Nlna typically leads to ridging over the
continent during summer.
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ACOUIA SPEIl BIg  troukle for Missouri
Stimmer 2006!

Olv2 Sea Surface Temperature Anomaly (°C)
January 2006
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U.S. Drought February 7, 2008

. A

lntensity.
[ ] DO Abnormally Dry r~ Delineates dominant impacts \
[ ] D1 Drought - Moderate A = Agricultural (crops, pastures, )

[ D2 Droaught - Severs grasslands) D
B D2 Drought - Extreme H = Hydrological {water)
B 04 Drought - Exceptional

The Drought Monitor focuses on broad-scale condifions. -
Local conditions may vary. See accampanying fext summary

Tor forecast SEements. Released Thursday, February 9, 2006
http:fidrought.unl.edu/dm Author: Rich Tinker, CPC/NCEP/NWS/NOAA
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