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United States Historical Climatology 
Network - Version 1 Monthly Data

• Records from 1221 Cooperative Observer Program 
(COOP) stations selected to comprise the USHCN 
dataset in mid-1980s

• Monthly dataset originally released in 1987, with 
subsequent revisions

• Addressed the following:
– Time of observation bias (TOB; Karl et al. 1986; Vose et al. 

2003)
– Changes documented in the history archives (Karl and 

Williams 1987) 
– Urbanization (Karl et al. 1988) 
– LiG to MMTS instrument change (Quayle et al. 1991)
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United States Historical Climatology 
Network - Version 2 Monthly Data

• Described in Menne et al. 2009
• Contains records from 1218 stations in a re-defined 

network 
• Addresses: 

– Time of observation bias (Karl et al. 1986; Vose et al. 2003)
– Documented and undocumented station changes (Menne 

and Williams 2009)
• Automated pairwise comparison of series
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Station Siting
Example of ratings assigned by Watts based upon NOA A/NCDC criteria

Class 1 - Flat & horizontal 
ground. Sensors located at least 100 
meters from artificial heating

Class 2 - Same as Class 1, 
except no artificial heating sources 
within 30 meters. 

Class 3 - Same as Class 2, 
except no artificial heating sources 
within 10 meters.

Class 4 - Artificial heating sources 
<10 meters. 

Class 5 - Temperature sensor 
located next to/above an artificial 
heating source

Siting Classification 
based upon standards 
for NOAA’s U.S. 
Climate Reference 
Network
ftp://ftp.ncdc.noaa.gov/pub/data/uscrn/docume
ntation/program/X030FullDocumentD0.pdf

www.surfacestations.org
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Source: “V1.05 USHCN Master Station List” 
(downloaded from www.surfacestations.org June 2009 )�
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Conclusions from Watts (2009) �

• “A trend illustrated by the photos above is for the newer style 
MMTS/Nimbus thermometers to be installed much close r to 
buildings and radiative surfaces than the older Stevenson Screens.”

• “Since these MMTS/Nimbus electronic thermometers have been 
gradually phased in since their inception in the mid-1980s, the bias 
trend that likely results from the thermometers being closer to buildings, 
asphalt, etc. would be gradual, and likely not noticed in the dat a.”

• “Changing the technology and locations of temperatur e stations and 
a blatant disregard for NOAA’s own rules about keeping sensors at 
least 100 feet away from heat sources and radiative surfaces have 
undoubtedly contaminated the U.S. temperature recor d.” 

Watts, A. 2009: Is the U.S. Surface Temperature Record Reliable? Chicago, IL: 
The Heartland Institute 29p.
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Conclusions from Watts (2009) �

“But it gets worse.”
• “Adjustments applied to “homogenize” the data (comparing to 

surrounding stations and adjusting) impart an even larger false 
warming trend to the data. ”

• “The gradual introduction of the MMTS/Nimbus electronic 
thermometers since their inception in the mid-1980s has likely 
introduced a slow and likely undetectable warming b ias due to 
thermometers being moved closer to buildings, asphalt, concrete, and 
other man-made influences as they were upgraded.”

• “The data currently used to claim that the twentieth  century 
witnessed a statistically significant warming trend  are unreliable. 
The truth of that claim can be established only wit h new and more-
reliable data. ” 

Watts, A. 2009: Is the U.S. Surface Temperature Record Reliable? Chicago, IL: 
The Heartland Institute 29p.
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The Time of Observation Bias
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Hour of observation histograms for U.S. HCN station s at bottom of each U.S. decadal map
(Figure courtesy of Xioamoa Lin, University of Nebr aska-Lincoln)
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Homogenization of monthly temperature 
data in the U.S. HCN
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�
(°C) �

Simulated temperature series with random shifts caused by station moves/site changes

•Series in red treated as the “target” in subsequent figures

•All shifts are considered to be undocumented  

•True “climate” trend in all simulated series is zero

(Source: Menne and Williams 2009)�

(Annual Averages)�
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Target series and differences with neighbors before adjustment for undocumented shifts
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Target series and differences with neighbors after adjustment for undocumented shifts
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�
(°C) �

Simulated temperature series following adjustment by pairwise algorithm

•Original Target Series in Red

•Adjusted Target Series in Green

•Adjusted Neighbor Series in Black

(Annual Averages)�
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Detected shifts in U.S. HCN mean monthly maximum and minimum temperature 
series.  A negative value indicates that the inhomo geneity led to a decrease in the 

mean level of the series relative to preceding valu es.  
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Summary shifts in U.S. 
HCN mean monthly 

maximum and minimum
temperature series.  A 

negative value indicates 
that the inhomogeneity 
led to a decrease in the 
mean level of the series 

relative to preceding 
values . 

From Menne et al. 2009
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U.S. HCN Version 2 Temperature Trends (1895 to 2007 )�
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