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State of Climate? Or weather? 

 



Things to think about 

July marked the 36th consecutive July and 329th 

consecutive month with a global temperature above the 

20th century average. The last below-average temperature 

July was July 1976 and the last below-average temperature 

month was February 1985. 

 

The average temperature for the contiguous U.S. during 

July was 77.6°F, 3.3°F above the 20th century average, 

marking the warmest July and all-time warmest month on 

record for the nation in a period of record that dates back to 

1895. The previous warmest July for the nation was July 

1936, when the average U.S. temperature was 77.4°F.  



Setting more US temperature records 

 



What happened this summer? 

 



US climate Regions 

 



 

South Region Climate Trends 

ï August 1895-July 2012 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-

series/index.php?parameter=tmp&month=5&year=2012&filter=3&state=1

06&div=0 



South Region: Temperature Seasonal Trends 

 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-series/index.php?parameter=tmp&month=5&year=2012&filter=3&state=106&div=0 



South Region: Precipitation Seasonal Trends 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-series/index.php?parameter=tmp&month=5&year=2012&filter=3&state=106&div=0 

 



 

NWC Region Climate Trends 

ï August 1895-July 2012 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-

series/index.php?parameter=tmp&month=5&year=2012&filter=3&state=1

06&div=0 



 

NWC Region: Temperature Seasonal Trends 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-series/index.php?parameter=tmp&month=5&year=2012&filter=3&state=106&div=0 



NWC Region: Precipitation Seasonal Trends 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-series/index.php?parameter=tmp&month=5&year=2012&filter=3&state=106&div=0 



Kansas in the Spring -- 

Winter Wheat!  

 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-

series/index.php?parameter=pdsi&month=7&year=2012&filter=3&state=1

4&div=0 



What About Kansas: 

Early Summer (May-July) 

 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/temp-and-precip/time-

series/index.php?parameter=pdsi&month=7&year=2012&filter=3&state=1

4&div=0 



US Outlook for the next 3 months! 

 



What about extremes? 



How is the current warmth different from the 

past? 

Source  

Source: EPA http://epa.gov/climatechange/science/indicators/weather-climate/heat-waves.html -- uses coop stations 



Breaking records in the US 

 

Sources: https://www2.ucar.edu/atmosnews/news/1036/record-high-temperatures-far-outpace-record-lows-across-us 

Andrew Freeman Climate Central  and  Capital Climate 

 



Extremes in the South region 

Y axis = percent area affected  X axis annual from 1910 - 2011 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/extremes/cei/regional_overview/ytd 
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Extremes in the NWC region 

Y axis = percent area affected  X axis annual from 1910 - 2011 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/extremes/cei/regional_overview/ytd 
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Extremes in the Contiguous US 

Y axis = percent area affected  X axis annual from 1910 - 2011 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/extremes/cei/regional_overview/ytd 
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Changes by Season trend from 1976 to 2005 

 

Source: NOAA/NCEP http://www.cpc.ncep.noaa.gov/trendusa.gif 



What about the global picture? 



Global temperature change from 1880 to 2011 

 



Global temperature trends and ENSO 

 



ENSO trends 

Pacific SSTs 



 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/sotc/global/ 

2012 Global Monthly Temperature Anomalies 



 



2012 Global Monthly Precipitation Anomalies 

 

Source: NOAA/NCDC http://www.ncdc.noaa.gov/sotc/global/ 



Changes in Global Extreme Temperatures 

Fig. 1. JuneïJulyïAugust surface temperature anomalies in 1955, 1965, 1975, and 

the past 6 y relative to the 1951ï1980 mean. Number on Upper Right is the global 

mean (average over all area with data). 



Extremes are not just this year! 

 



Changes in Global Extreme Temperatures 

Fig. 5. Area of the world covered by temperature anomalies in the categories 

defined as hot (> 0.43ů), very hot (> 2ů), and extremely hot (> 3ů), with analogous 

divisions for cold anomalies. 

 Source: Hansen, Satoa and Ruedyb Perception of climate change PNAS August 6, 2012 



Changes in Global Extreme Temperatures 

Fig. 4. Frequency of occurrence (y axis) of local temperature anomalies (relative to 

1951ï1980 mean) divided by local standard deviation (x axis) obtained by counting 

gridboxes with anomalies in each 0.05 interval. Area under each curve is unity. 

Source: Hansen, Satoa and Ruedyb Perception of climate change PNAS August 6, 2012 



Global and US 5 warmest years and 2012  
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Fig. 7. Percent area covered by temperature anomalies in categories defined as hot 

(>0.43ů), very hot (>2ů), and extremely hot (>3ů). Anomalies are relative to 

1951ï1980 base period; ů is from 1951ï1980 data. 

Source: Hansen, Satoa and Ruedyb Perception of climate change PNAS August 6, 2012 

Changes in NH, US and SH Extreme Temperatures 



What are some causes of the patterns we see in 

the United States? 



Observed Warming hole 

 

Observed change in surface air temperature between 1930 and 1990. Observations are from 

the NASA GISS Surface Temperature Analysis. (Credit: Image courtesy of Eric 

Leibensperger) 

Source: http://www.sciencedaily.com/releases/2012/04/120426155117.htm 



Itôs the Ocean. Stupid! ï 700m Heat content  

 

Source: NOAA http://www.nodc.noaa.gov/OC5/3M_HEAT_CONTENT/ 



 

Itôs the Ocean. Stupid! ï 2000m Heat content  



Causes: Changes in Snow Climatology:  

Change between the last two climate periods 

 

Figure 1: Percent difference between the 1981-2010 and 1971-2000 average annual snowfall totals across the 

contiguous United States. Both sets of averages are computed from GHCN-Daily using the methods employed for the 

1981-2010 normals. At each location, the percent difference is calculated as the difference between the 1981-2010 and 

1971-2000 normals, divided by the 1971-2000 normal. A positive difference indicates that the 1981-2010 snowfall 

normal is greater than the 1971-2000 normal at the same location.  

Source: WHAT'S NEW FOR SNOW IN NOAA'S 1981-2010 U.S. CLIMATE NORMALS? Durre, Squires, Vose, Arguez, 

Applequist, and Yin. NOAA NESDIS National Climatic Data Center, Asheville, North Carolina  
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Source: Huber and Mechem Univ of Kansas 



Historical  

2005 - 1850 

Source: Lawrence et al, 2011 



Historical responses: Fully coupled vs Land cover only 

 

Source: Lawrence et al, 2011 


