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Consider a city running low on 
drinking water during a drought

• If you were in 
charge of the 
city’s long- 
term water 
planning, 
what would 
you do?
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The answer depends on climatic 
conditions

• Is this is a once in 200 years drought or a 
once in 20 years drought?

• Do long-term data (and model projections) 
indicate that droughts of this magnitude 
are tending to become more frequent or 
less frequent?

• How could you possibly make the right 
decision without climate monitoring 
information?
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Climate Variability and Change 
• Impacts numerous societal, economic and 

environmental aspects
– Safety, health, food security, tourism, energy, 

etc.
• Therefore, coping and adapting to these 

changes requires understanding their 
causes, magnitudes and extent and to 
predict their impacts.
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Climate Monitoring 
• Provides information needed for effective 

planning
– As well as for operations to respond to extreme 

events

WMO Bulletin April 2008



6Observation, monitoring and prediction: Essential elements of climate knowledge, Copenhagen, 9 Dec. 2009 6

Climate 
Monitoring State 

of the Art

• Annual review
• 196 pages
• 280 authors from
• 42 countries
• Peer-reviewed
• Published in the 

Bulletin of the 
American 
Meteorological 
Society

• NOAA/NCDC led 
with WMO 



7Observation, monitoring and prediction: Essential elements of climate knowledge, Copenhagen, 9 Dec. 2009 7

GCOS 
ECVs

• Not all 
GCOS 
Essential 
Climate 
Variables 
are 
currently 
being 
monitored

BAMS State of the Climate 2008
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Climate Monitoring
• Not as simple as launching a satellite or 

exchanging some data
• Data must be rigorously quality controlled to 

account for potential errors in data entry, 
transmission or instrument malfunction.

• Data must be processed to remove time- 
dependent biases
– Such as the jump from one satellite to the next.
– Or changes in sea surface temperatures from ships 

to buoys
• Peer-reviewed article describing data set creation 

approaches taken
– But still no guarantee that it is accurate

• Helps to compare to other data sets
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Data set 
agreement

• Surface temperature 
data agree very well
– With very different 

approaches to 
address time- 
dependent biases

• Upper air data vary 
considerably
– Both satellite and 

radiosonde data
– A measure of 

structural uncertainty

Presenter
Presentation Notes
HadCRU = UK Hadley Centre and CRU/UEA, NOAA = NOAA/NCDC, NASA = NASA GISS, UAH = Univ. of Alabama at Huntsville, RSS = Remote Sensing Systems, STAR= NOAA/NESDIS/STAR, RATPAC=NOAA, HadAT=UK Hadley Centre, RAOBCORE= Austria with break point adjustments from reanalysis, RICH = Austria with break point adjustments from neighboring stations 
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Monitoring Annual Temperature: 
Accomplishments
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Monitoring Monthly 
Temperature: Accomplishments
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Monitoring Daily Temperature: 
Challenges

• Can’t globally monitoring daily temperature 
extremes
– Yet extremes are more societal relevant than 

monthly average
• Heat wave related to increased mortality
• Cold extremes related to agricultural damages

• The same is true for precipitation extremes
– Long-term droughts can be monitored
– But heavy flood producing precipitation events 

often can not be monitored globally and put into 
accurate historical perspective
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Challenge: Monitoring Temperature 
and Precipitation Extremes

• Requires daily data
• Many countries are reluctant to exchange 

historical daily data
• GCOS Surface Network exchanges some daily 

data
– WMO Expert Team on Climate Change 

Detection and Indices is coordinating the 
calculation of a series of indices derived from 
daily data

• Most countries are willing to release these derived 
indices

• But first in country scientists needed to understand
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Climate Extremes Workshops: 
Accomplishment

• Series of regional workshops held around 
the world primarily coordinated by the 
ETCCDI

• Hands-on teaching of data of data 
processing
• Quality control, homogeneity testing

• Calculation of the indices
• Analysis of how extremes are changing

Bulletin of the American Meteorological Society, September 2008
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Challenge: Updating Historical 
Indices of Extremes

• Many countries now have the tools to 
monitor changes in extremes
• Thanks to the workshops

• Sharing updated indices is still very limited
• But the reporting in the annual State of the 

Climate report is enhancing cross-border 
collaboration on climate monitoring.
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Summary

• Real-time global climate monitoring poses 
tremendous challenges.
• But international collaboration is continually 

improving our understanding of how the 
world’s climate is changing.

• Society needs this information to help 
guide adaptation to climate change
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See
www.ncdc.noaa.gov/climate-monitoring

for more information on climate monitoring, 
including pdfs of the annual Bulletin of the 

American Meteorological Society’s 
State of the Climate 
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