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Climate Monitoring

* NOAA/NCDC State of the Climate Reports
U.S. Historical Climatology Network (HCN)

ole for reanalyses? (Dee et al., 2011)

- Serve as a
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Purpose of Research

» Compare HCN and reanalysis trends
Two-part comparison

nare over 1979-2008
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* Account for historical changes in:

Address multiple changes from 1979-2008:

inimize bias from suboptimal siting:
Poor- anc S. series

Adjusted ser e Network

Explored furthe 2t al. (2011) -
some debate
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* Near-surface air temperature from:
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Why Use Multiple Reanalyses?

* Makes no a priori assumptions
Quantifies structural uncertainty

ps avoid pitfalls
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Computing U.S. Time Series
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Mean Temperature Recap

* All trends are positive and statistically significant
(in both HCN and the reanalyses)

* The trend in the adjusted HCN is roughly comparabl
to the ensemble mean of the reanalyses

» The HCN adjustments improve consistency with the
“reanalysis suite
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Maximum/Minimum Recap

* All trends are positive and statistically significant
(in both HCN and the reanalyses)

* The HCN adjustments improve consistency with the
reanalyses (more warming in maximum temperature)

* The HCN adjustments may not fully compensate for
- some recent changes (HCN trends too small?)
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Grid-Box Trends
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*Mean temperature only

«Compute reanalysis trend by box

«Compute HCN trend by box

* Interpolate HCN anomalies to
reanalysis grid

* Makes sense because HCN denser
than half the reanalyses



Grid-Box Trends

*Assign each box to one of five
categories based on its
reanalysis and HCN trends

7| Adjusted HCN warming faster than reanalysis
- Reanalysis warming faster than adjusted HCN
|| Adjusted HCN warming, reanalysis cooling
I Adjusted HCN cooling, reanalysis warming

Mean Absolute Trend
Difference = 0.157°C/dec ' B Both cooling




Mean Absolute Trend
Difference = 0.157°C/dec

Mean Absolute Trend
Difference = 0.101°C/dec

Mean Absolute Trend
Difference = 0.119°C/dec

ERA-INT

Mean Absolute Trend
Difference = 0.169°C/dec

Mean Absolute Trend
Difference = 0.110°C/dec

Mean Absolute Trend
Difference = 0.164°C/dec

- Adjusted HCN warming faster than reanalysis
- Reanalysis warming faster than adjusted HCN
|:| Adjusted HCN warming, reanalysis cooling
- Adjusted HCN cooling, reanalysis warming

- Both cooling




Grid-Box Trend Recap

* The adjusted HCN and the reanalyses agree in their
depiction of widespread warming

+ It is hard to verify the subtleties in the HCN patt
given the lack of consistency in the reanalyses
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Final Messages

* There is broad agreement between the adjusted HCN
and the reanalyses

* The HCN adjustments improve consistency with the
reanalyses but may not address some recent change

» It's probably unwise to use a single reanalysis to
- scrutinize small-scale trends in surface temperat




