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Tutorial	  -	  Visualization	  of	  results	  from	  global	  climate	  models	  –	  IPCC	  DDC	  

Global climate models (GCMs) provide us a means to predict the long-term changes in climate.  The GCMs 
predict a range of climate parameters, including surface temperature, precipitation, cloud cover, etc., as a 
function of time.  Results from the combination of leading GCMs of the world have been used to understand 
changes in Earth’s climate for different greenhouse gases emission scenarios and arrive at the conclusion that 
there is “higher confidence in projected patterns of warming”. 

The modeling results used for the IPCC predictions are available publicly and can be downloaded from a variety 
of websites.  One particularly useful site to download and visualize the data is IPCC DDC Unified Visualization 
site. 

IPCC DDC Unified Visualization application:  

The IPCC DDC unified visualization application is provided by IPCC as a tool to visualize the results of the 
different GCMs that were used to derive the conclusions in the report.  This site can be accessed at: 
http://www.ipcc-data.org/maps/. 

A picture of the DDC visualization application window is shown below. 

 
There are four main components to this application window 

1. The map that will display a color contour plot of the climate indicator you are predicting 

2. Fields to select the specific model you want to review results for and the type of output desired (dataset. 
field, selection notes) 

3. Fields to select the time frame and the location you would like to show the results for 

4. Fields to select the details for how your graph will look and an option to make a graph in a separate 
window. 

The basic steps to use the database are shown below.  You start with selecting the dataset and field, and then 
indicate details for the graphical display of the model results.  Details for these choices are described in detail 
below. 
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1) Dataset details 

Results from several different GCMs were used in the IPCC report and these models were run with 
different greenhouse gas scenarios.  The different models and scenarios used in the IPCC report are 
available for selection for the user.   

a. Under “Dataset” the choices include: 

i. Historical Observations: IPCC-DDC CRU TS-2.1 observation climatologies 

Selecting this option will permit the user to visualize (and download) global observations of 
different parameters over the past century.  The data is averaged over 10 and 30 year time 
periods, to enable easy comparison with modeling predictions. 

ii. Predictions: IPCC-DDC 4th Assessment Report 
The 4th assessment report (2007) is the most recent one available.  Several different scenarios of 
greenhouse gas emissions for the next century were considered in this report, including:  
1. Doubling of CO2 (Scenario 1PTO2X) 
2. Quadrupling of CO2 (Scenario 1PTO4X) – we can use this to approximate the A1FI scenario 

(VERY HIGH emission levels) 
3. GHGs increasing as in 20th century (Scenario COMMIT) 
4. Pre-industrial (GHGs constant; 1750 levels; Scenario PICTL) 
5. SRES scenario – A1B (MEDIUM emission levels) 
6. SRES scenario – A2 (HIGH emission levels) 
7. SRES scenario – B1 (LOW emission levels) 

For more details on these scenarios, See the Special Report on Emissions Scenarios (SRES), 
which is a report prepared by the Intergovernmental Panel on Climate Change in 2000. The 
Wikipedia summary is also quite good for an overview. 

For most of the above scenarios, the data are presented as averages over 20 and 30 years.  In 
addition to the climatologies over the different time periods (i.e. future predictions of 
temperatures, precipitation, etc), the available dataset includes anomalies over these time periods.  
The anomalies are defined as the difference between the data values in selected and referenced 
time periods (typical reference time period for the 30 year dataset is 1961-1990; sometimes the 
pre-industrial control period, i.e., 1750). 
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For a selected scenario, the user has a choice of the model to use.  The list of models available 
under this section corresponds to most reliable models for global climate modeling. The GISS 
ER model was developed at NASA’s Goddard Institute of Space Studies. 

iii. IPCC-DDC 3rd Assessment Report 
The data set corresponding to the 2001 report.  This data set has fewer model choices and 
slightly different scenarios. 

2) Field 

a. Under this choice, select the data you would like to view 

i. For example, under IPCC-DDC 4th assessment report  SRES Scenario A1B  20 year 
anomalies   GISS-ER , the field choices are: 

Pressure anomalies, temperature anomalies, shortwave flux anomalies, etc. You can select one 
climate indicator at a time. 

3) Selection notes 

a. Provides brief background information about the scenario and the model is presented.  Clicking on 
“more info…” will direct the user to information about the model used (including resolution, model 
considerations, etc.) and access to the different data sets available for the chosen model (say, GISS-
ER).  

After all of the database selections are made, a new map will be created that shows the global distribution of the 
selected climate indicator (e.g., 20-y temperature anomalies).  The details for your graphical display can be 
changed to provide the time and geographic location of interest.  

 
At the right of the map, the user has options to select the 
region to view and the time period of interest.  In addition, the 
user can click on the “Make Figure” button to generate an 
image file corresponding to the plot seen on the map. Note:  
The color bar legend on the “make figure” graph has a better 
numerical scale than that viewed on the screen. The map 
below shows the final graph produced for the A1B scenario, 
July 2080-2099 for the Northeastern region of the United 
States. Note that the temperature scale of the final map is 
better than shown above for the initial view. 
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Now your turn to try: Using  IPCC DDC 

1. According to the CRU TS-2.1 observation climatologies (see (2) – “datasets” on the first graphic in this 
tutorial, plot the surface air temperature for the whole world in the early 20th century in July?  Where 
was it hottest?  Coldest?  Water freezes at 273K.  Where was there ice during this month?  Repeat for 
January. Repeat for the start of the 21st century using the GISS-ER modeling results (A1B scenario).  
Comment on changes observed. 

2. According to the NASA/Goddard GISS-ER (atmosphere monthly), how did the simulated surface air 
winter temperature in New York State change over the 20th century?    Find the surface air temperature 
for every winter at the beginning of each decade for 1900 to 2000. Tabulate or plot (excel) your results.  
How extensive have these changes been? 

  

 


