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VIEWI OF CLIMATE FLUCTUATIONS
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Figure 1. A schematic illustrating varying views of the temporal behav-
tor of climate conditions.
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Vulnerability and Consequences Remain Key Societal Issues
Implications for land use, building codes, insurance, and infrastructure

Nearly $1.8 trillion in losses from the past 31 years (current dollars)

Billion Dollar Weather/Climate Disasters

1980 - 2011
NOAA/NESDIS/NCDC
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Observed warming over the 20th century compared with climate mode! calculations
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[by quantifying disturbance of the land and the atmosphere, the
models show] “man’s influence on climate has emerged from the
background noise of natural variability.” K. Emanuel




1977-200 Annual Mean
Annual Temperature Map

Decadal average annual temperature from 16
GCM models runs showing 275 mile northern
migration of the 44 degrees F isotherm
Source: CMIP-Lawrence-Livermore and MN
State Climatology Office

The following maps are A1B decadal average from 16 GCM models (39 runs).
The color scheme is the same one used in our most recent (1971-2000) annual ‘normal’
map at http://www.climate.umn.edu/doc/historical/temp_norm_adj.htm

1981-1990 2031-2040 2061-2070

= Normal Mean Temperature

The A1 scenarios are of a more
integrated world: characterized
by:
rapid economic growth;

A global population that reaches
9 billion in 2050 and then
gradually declines;

The quick spread of new and
efficient technologies;
income and way of life converge
between regions; extensive social
and cultural interactions.
A1B - A balanced emphasis on all
energy sources.
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Climate Trends - State: MN, Season: Annual
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Historical ranking and distribution of statewide mean daily temperature over the past
14 heating seasons (Nov-Mar) in MN: 1=warmest
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July Maximum Temperature: 2001-2010 Minus 1971—1930
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Figure 1. The difference between the decade-averaged maximum temperatures in July
for the 2001-2010 period and the 1971-1980 period. Red circles (blue squares)
indicate positive (negative) anomalies, 1.e.. warmer (cooler) conditions in the most
recent decade versus the decade cycling off of the normals computation.



January Minimum Temperature: 2001-2010 Minus 1971-1980
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Figure 2. Same as Figure 1. but for January minimum temperatures.






Trends in mean monthly temperatures at Chaska, MN

1971-2000 normals vs 1981-2010 normals (F)

Month Min Change @ Max Change Mean Change
January +1.8 +2.5
February -0.2 +0.3
March +0.2 +0.4
April +0.3 +0.5
May +0.6 -1.6 -0.6
June -1.0 -0.3
July +0.4 -0.5 -0.1
August +0.6 -0.7 0.0
September -0.2 +0.4
October +0.5 -0.7 -0.1
November +0.9 +1.0
December +0.8 +1.0
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Summer (J,J,A) Trend is Warmer
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Summer Temperature History with 5-year Tendencies [ ] wamer histoical perids
Minnesota Statewide: 1895-2007 [ cooler historical periods

# Individual Summer temperature v al




Minnesota tatewide May Through’!‘.e ember Meqn Temperature
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or higher is negative for Twin Cities

Minneapolis/St. Paul Annual Number of Days
Maximum Temperature => 90 degrees F
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Trend in dewpoints of 70 F or higher in the Twin Cities

Twin Cities Annual Number of Days
Where Dewpoint Temperature => 70 degrees F
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Trends In average summer minimum
temperatures St Peter, MN
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Historical
Minnesota Heat
Waves:

1883, 1894, 1901

' MI" " ESOTA 1910, 1917, 1921,

1931, 1933, 1934,
WEATHER ALMANAC 1936, 1937, 1947,
g/ 8 | o 1948,
1959, 1964,

i 1976,
- MARK W.SEELEY j T, 1988,

FOREWORD BY
BELINDA JENSEN
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Linear Precipitation Trend, 1895-2009
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Long term trend in annual precipitation




pitation

Minnesota State-Averaged Annual Prec
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Long-term

Vo

14

12
I:I Wetter histarical periods
I:I Drier histarical periods

# Individual Annual precipitation v alu

Annual Precipitation History with 5-year Tendencies
Minnesota Statewide: 1592-2008

MN Annual Precipitation with 5-yr Tendencies
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Normals at Wullmar MN
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23 percent increase since 1921-1950 period
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......water vapor and clouds are far and away f ) 1\ J

the most important greenhouse substances in
the atmosphere [quantity, type, and distribution
are important]” K. Emanuel

BY KeviN E. TRENBERTH, Aicuo Dai, Roy M. RasMussen, aND DaviD B. ParsonNs

As climate changes, the main changes in precipitation will likely be in the intensity, frequency,
and duration of events, but these characteristics are seldom analyzed

in observations or models.

hy does it rain? If a parcel of air rises, itexpands  pushing underneath warmer air (advancing cold

Quantity i1s but one character of

precipitation



Heavy Precipitation Trend (% from very wet days)

Global Annual Anomalies
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Regions where disproportionate changes in heavy and very heavy precipitation during the
past decades were documented as either an increase (+) or decrease (=) compared to the
change in the annual and/or seasonal precipitation
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Shift in Precipitation
Recurrence Intervals

(3-1000 year events in
southern MN)

‘1000-yr (approx.) events’ in Southern Minnesota in the last decade.
September 14-15, 2004

___BEaE N

14 inches

August 18 through August 20 (8:00 AM CDT), 2007

5 B

456 T & 10
ptembear 22-23, 2010

A "by-eye’ estimate of the total are ] 2010 appears to be near 1400 s5q.
mi. or about 200 sq. mi per year. s of counties looks to be approximately
20000 sq. mi. the areal fraction of the southern three counties coverad by 107 per year appears to be approximately
1/100; i.e. at the rate of coverage for the last 7 years an area aqual to the whale southern three county area could be
covered in about 100 years.

@5tate Climatology Office, DNR-Eco/Waters, September 2010



Month exhibiting the highest annual 24-hr rainfall amount
1978-2009 (a shift in phase to later in the year)




Historic Droughts

(Associated fires)

1829, 1852, 1856
1863-1864, 1871-1872
1894, 1896, 1900,
1910, 1918, 1921-1923
WEATHER ALMANAC ittt
s — 1936-1939, 1948,
1954-1956, 1961,
1976, 1980, 1984,

P kil S ) 1987, 1988, 1997,
- R 4 2005-2007 2008
' Y 2009, 2010, 2011
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X = 24 counties included
in USDA drought
disaster declaration of
August 7, 2007

Note: adjacent 32
counties were also
eligible for assistance

&= Counties included in
federal flood disaster
declaration of August
20, 2007 and eligible
for FEMA assistance

L%ate Singularity
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“I'll accept the notion of
climate change when pigs
and rabbits fly”

For those who doubt or
wish to dismiss the
evidence that climate is
changing....the data
indicate it is happening in
Minnesota

www.cloudappreciationsociety.org


http://www.cloudappreciationsociety.org/gallery/index.php?showimage=4277
http://www.cloudappreciationsociety.org/gallery/index.php?showimage=1192

