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About these ads

Why has 2012 been the hottest year on

record in the US?

More than 40,000 daily heat records have been broken around the country so far this year,
according to the National Oceanic and Atmospheric Administration, compared with last year's

25,000 daily records set by this date.

By Douglas Main, QurdmazingPlanet Staff Whiter / July 3, 2012

Beachgoers crovwd the surf nearthe
Balboa Pierin Mewport Beach, Calif,,
on July 2.

Ana WenegazThe Orange County
RegistersP
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Heat is beating records around the country: the first five months of 2012 have been the
hottest on record in the contiguous United States. And that's not including June, when

164 all-time high temperature records were tied or broken around the country,

according to government records.

In Pictures: Besting the
P summer heat

201 2 shaping up to be hottest on record in US
E xpect more weird weather, says MO AL

Ads by Google

University of Phoenix®

Cnline and Campus Degree Programs.
Official Site - Classes Start Soon.
Phoenix.edu

Chherrihe Tondaar to the Manitor

That's unusual, since the most intense heat
usually comes in July and August for much of
the country, said Jake Crouch, a climate
scientist with MNational Climatic Data Center.
For example, only 47 all-time high records were
tied or broken in June of last year.

Also, more than 40,000 daily heat records have
been broken around the country so far this
year, according to the Mational Oceanic and
Atmospheric Administration. Compare that with
last year —the ninth warmest on record —
when only 25 000 daily records had been set



)) State of Climate? Or weather?
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Significant Events for %

July 2012 o i EOBR

o

The Long Draw Fire burned Hot and dry conditi ﬁpraug_huut

nearly 560,000 acres in eastern much of the central US le /
OR during July, the largest expansion of drought con tion:zo Tonn,
wildfire to impact the state since 63 percent of the nation. The dryness - @’_/f‘
the 1840s, and excessive heat devastated cro&é ’
and livestock from the Great A line of strong Eorms moved
@ Plains to the Midwest. tl'uroi.lgh the.* itheast, cutting
3 @ A rare, high elevation tornado PORE 1o arter million

An active monsoonal flow  Was observed along the g customers dnd killing two

hrnug-ht above average slope of Mount Evans in r pegple

precipitation to parts of CO at an elevation of 7
the Southwest, CA had its 11,900 feet. 4
fifth wettest Julﬁndél*:".l'\‘__ ; @

had its eighth wett b Drought upstream of the Lower Mississippi

X River has caused nea r-record-ow ﬂearﬁ
../ flow along thesi d MS, impacting,
. aquatjgdife and river transportation.’ :
- b ; «
AK had its gighth wettest July -~
on-regord w 2low .
average month T T ures. ) The average U.5. temperature during July was_?if.ﬁ'f, 3.3°F above
average, and the warmest July on record. Precipitation averaged
T V’J across the mation during July was 2.57 inches, 0,19 inch below average,



)) Things to think about
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vy marked th&6™ consecutiveluly and329h

consecutive montwith a global temperature above the
20N century average. The last belawverage temperature
July was July 1976 and the last belawerage temperature
month was February 1985.

The average temperature for the contiguous U.S. during
July was 77.8-, 3.3°F above the Z0century average
marking the warmest July amdl-time warmest month on
record for the natiom a period of record that dates back
1895. The previous warmest July for the nation was July
1936, when the average U.S. temperature wasH./7.4



Setting more US temperature records

——— Warmest 12-month periods for Contiguous US: 1895-2012
 Noshonal Cllmaihe Dot Coms NOAA's National Climatic Data Center
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) US climate Regions
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South Region: Temperature Seasonal Trends

South, Temperature, March-May

South, Temperature, June-August
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| HJ/ South Region:Precipitation Seasonal Trends

South, Precipitation, March-May

South, Precipitation, June-August —
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West North Central, Temperature, August-July
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NWC Region: Temperature Seasonal Trends
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West North Central, Precipitation, March-May
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Kansas, Temperature, May-July
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What about extremes?



How Is the current warmth different from the

Figure 2. Areas of the Lower 48 States with Hot Daily
High Temperatures, 1910-2008

m
% a0 Figure 3. Areas of the Lower 48 States with Hot Daily
T Low Temperatures, 1910-2008
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Source: EPA http:épa.gov/climatechange/science/indicators/weatherate/heatvaves.htmk- uses coop stations



Breaking records in the US

More Daily Record Highs in U.S.Than Record Lows

Expectation in

absence of global warming 2009 2010
1950s 60s 70s 80s  90s _ 2000s g,. A @ ) '
50% 56% Re:ord nghs

1950s 2011 2012 to date

- Ry
) 27%
Record Highs Record Lows

record 52% 48% Record Highs
highs 73% Reco;g%nghs
record

lows Source: 1950s data from Meehl, et al.all other from NOAANCDC

2011-12 Ratio of
Heatto Cold Records

1.09:1 0.77:1 0.78:1 1.14:1 1.36:1 2.04:1 ratios
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Sources: httpsWwww?2.ucar.edu/atmosnews/news/1036/redugh-temperaturesar-outpacerecordlows-acrossus
Andrew Freeman Climate Central and Capital Climate
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’ Extremes in the South region
4

South Extremes in Maximum Temperature (Step 1)
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Northern Rockies and Plains Extremes in Maximum Temperature (Step 1)

Northern Rockics and Plains Extremes in Minimum Temperature {Step 2) Northern Rockies and Plains Extremes in 1-Day Precipitation (Step 4%)
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Extremes in the Contiguous US

Contiguous U.S. Extremes in Maximum Temperature (Step 1) Contiguous U.S. Extremes in Minimum Temperature (Step 2) Contiguous U.S. Extremes in 1-Day Precipitation (Step 4%)
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Changes by Season trend from 1976 to 2005

U.S. Average Rate of Long-Term Trend
Temperature Change (per decade)
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What about the global picture?
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| ) Global temperature trends and ENSO

Annual Global Land and Ocean Temperature Anomalies
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Eastern Pacific SST Anomaly 178W-70W
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2012 Global Monthly Temperature Anomalies

Temperature Anomalies January 2012 Temperature Anomalies February 2012 Temperature Anomalies March 2012
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Land & Ocean Temperature Anomalies Jan-Jul 2012

(with respect to a 1981-2010 base period)
Data Source: GHCN-M version 3.1.0 & ERSST version 3b
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2012 Global Monthly Precipitation Anomalies
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Changes in Global Extreme Temperatures

Jun-Jul-Aug Temperature Anomaly (°C): Base Period = 1951-1980
-0.09 1965 -0.11 1975

Fig. 1. JunéJulyi August surface temperature anomalies in 1955, 1965, 1975, ar
the past 6 y relative to the 19391B80 mean. Number on Upper Righthge global
mean (average over all area with data).



Extremes are not just this year!

COUNTRIES THAT SET NEW RECORD HIGHS IN 2010

- 94.8°  Ascension lslands
] w92t Solomon lslands
R 29°  Finland
. 102° Belarus
i[ 3 . 1076  Ukraine
;. S 105°  Colombia
: W 108.3° Zambia
e 13.7° Russia
D 1S &° Nigeria
e —————— 115.9°  Cyprus
e 16.1°  Bolivia
Ve 117°  Myanmar
e 17.7°  Chad
L T |\ 8.8 Niger
) 12.5°  Sudan
S, (17 1° Qatar
L R (24° Jord an

e $25.6°  S3udi Arabia
h D (256|130
L e 176.7¢  Kuwail
m e |25.3°  Pakistan

cLIMATE ({(60) CENTRAL s Tespcanroses I Decases




Changes in Global Extreme Temperatures

Jun—Jul-Ang Temperature Anomahes: Global
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Fig. 5. Area of the world covered by temperature anomalies in the categories
defined as hot (> 0.430), very hot
divisions for cold anomalies
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Changes in Global Extreme Temperatures

Jun—Jul-Aug Temperature Anomaly Distribution: Global
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Fig. 4. Frequency of occurrence (y axis) of local temperature anomalies (relative
1951 1980 mean) divided by local standard deviation (x axis) obtdap@bunting
gridboxeswith anomalies in each 0.05 interval. Area under each curve is unity.
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Global and US 5 warmest years and 2012
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Year-to-Date Global Temperature Anomalies
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What are some causes of the patterns we see In
the United States?



Observed Warming hole

ANQTB0NAWN0C00NO05006 0 02003 055 078 100

Observed change in surface air temperature beth@@dand1990 Observations are from
the NASA GISS Surface Temperature Analysis. (Credit: Image courtesy of Eric
Leibensperggr

Source: http://www.sciencedaily.com/releases/2012/04/120426155117.htm
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Causes: Changes in Snow Climatology:

3

d | )), Change between the last two climate periods
[New—0Id]/[0Id]x100% Annual Snow
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Figure 1: Percent difference between the 1982010 and 19742000 average annual snowfall totals across the
contiguous United States. Both sets of averages are computed from GHINily using the methods employed for the
1981-2010normals. At each location, the percent difference is calculated as the difference between the 12810 and
1971-2000normals, divided by the 19712000 normal. A positive difference indicates that the 1982010 snowfall
normal is greater than the 19712000 normal at the same location.

Source WHAT'S NEW FOR SNOW IN NOAA'S 1982010 U.S. CLIMATE NORMALSDurre, SquiresVose Arguez,
Applequist and Yin. NOAA NESDIS National Climatic Data Center, Asheville, North Carolina
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(a) Historical (2005-1850) Crop PFTs Yo (b) Historical (2005-1850) Tree PFT Harvest %
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(a) Full Transient - Change in Albedo
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(b) Land Cover Change Only - Change in Albedo

BON — GON —
JON ~ JON +
0~ 0 -
308 ~ 308
60S R 60S
N'M I . i
—-:5-.— - ot Sna I o “AP_«";. '_‘R_:l._ -
908 17 | AT T RN | AR AT A PSR 908

90N

180 150W 120W 90W 60W 30W O

L B .

0.1 ~005-0025-0.01-00050005 001 0025 005 0.

J0E ©0E 90E [20E IS0E 180

180 150W 120W 90W GOW 30W

0

30E 60E 90E I120E I50E 180

- BT | [T

-0.1 ~0.05-0.025 -0.01 ~0.005 0.005 OOSI 0025 005

0.t
ource: Lawrence et al. 2011



