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Outline of this training

1. Introduction and motivation
 Discuss IBL and data analysis in the context of GLOBE

 Make use of the vast GLOBE database

2. Methods and materials
 Formulate a research question and a hypothesis

 Decide which data is needed

 Check if the data is available in the GLOBE database
 If so: Retrieve the data from the GLOBE database

 If not: Take the appropriate measurements

 Discuss some general data analysis procedures

 Utilize the EXCEL Workbook DataEv to analyze the data

3. Discussion and conclusion from the analysis
– Interpret the data and the data analysis in terms of understanding how the 

underlying processes work and what this means (e.g. for decision making)

4. Outlook
– What are the next steps needed to expand the merit of your finding?

5. General discussion 
– What is needed by the GLOBE community to fully utilize the potential of IBL in 

our classrooms?
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1. Introduction and Motivation



2. Methods and Materials

What is the difference 

between surface temperature 

and air temperature?

Surface temperature has a 

larger annual amplitude

Measure surface temperature 
and air temperature or search 
GLOBE database
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Why do we need to understand surface and 

air temperatures?

They both relate to the energy 

budget of the earth.

Surface temperature influences 

air temperature.
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Temperature heating

leads to wind systems

and to local circulation 

systems, e.g., sea breeze.
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Air temperature is an

important climate parameter

Surface temperature depends,

among others, on geographic

latitude and land use / land cover.
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Due to the building stock, city centers become 

warmer  
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Surface temperature maps obtained from satellite 

measurements show the urban heat island effect
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Surface temperature influences the urban 

microclimate
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To address a hypothesis, appropriate data are 

needed. Searching the GLOBE database is a good 

starting point.

1. Which data are needed to address the 

hypothesis?
• Air temperature and surface temperature measured at the 

same location and time 

2. For which time frame are data needed?
• Sufficient measurements for each month 

3. How many measurements are needed?
• As many as possible but at least 5 per month

4. From which location?
• No specific requirement can be drawn from the hypothesis
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Search the GLOBE database
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Search the GLOBE database
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Search the GLOBE database: 

Select Protocols
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Search the GLOBE database: 

Download Summary Data

Save file and import to spreadsheet
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Search the GLOBE database: 
Find the station with the most surface temperature data
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Search the GLOBE database
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Search the GLOBE database
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2. Methods and Materials: 
Step 1: Retrieve data

What is the difference 

between surface temperature 

and air temperature?

The surface temperature has a 

larger annual amplitude

Measure surface temperature 
and air temperature or search 
GLOBE database

Retrieve the data and transfer 

them into a form suitable for 

analysis
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Unzip the file and import the data 

to a new workbook

There are several ways to import data to an Excel workbook, a 

simple method is:

1. Open the data file with an editor (e.g. Editor)

2. Replace all Commas (,) with TAB (Tab is typically the cell 

delimiter in EXCEL)

3. If needed: Replace all decimal separators according to your 

country settings (e.g., in English the decimal separator is “.”, in 

German it is “,”)

4. Select all data: CRTL-a

5. Copy all: CRTL-C

6. Open new Excel workbook

7. Paste all: CRTL-P

8. Save the new workbook
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2. Methods and Materials
Step 2: Analyze the data

What is the difference 

between surface temperature 

and air temperature?

The surface temperature has a 

larger annual amplitude

Measure surface temperature 
and air temperature or search 
GLOBE database

Retrieve the data and transfer 

them into a form suitable for 

analysis

Select the suitable, graphical, 

tabular, and statistical analyses
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A short overview about statistical 

analysis methods

Statistical 
methods

Descriptive Methods

Univariate

Central (Mean, 
Median, Mode)

Variability (Variance, 
Range, Standard 

deviation, Variation 
coefficient)

Bivariate

Correlation Analysis

Regression Analysis

Inferential Methods

Test applied to means

Other Tests 
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Types of data

• Nominal - Categorical variables with no inherent order or ranking   

sequence such as names or classes (e.g., land use classes). Value may 

be a numerical, but without numerical value (e.g., I, II, III). The only 

operation that can be applied to nominal variables is enumeration.

• Ordinal - Variables with an inherent rank or order, e.g., mild, moderate, 

severe (e.g., dry, normal, wet). Can be compared for equality, or greater or 

less, but not how much greater or less.

• Interval - Values of the variable are ordered as in ordinal, and additionally, 

differences between values are meaningful. However, the scale is not 

absolutely anchored. (e.g., calendar dates or temperatures in Fahrenheit 

or Celsius). Addition and subtraction, but not multiplication and division are 

meaningful operations.

• Ratio - Variables with all properties of the interval type plus an absolute, 

non-arbitrary zero point, e.g., age, weight, temperature (Kelvin). Addition, 

subtraction, multiplication, and division are all meaningful operations.
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Basic Data Analyses: 
Univariate Descriptive Statistics

Air Temp [°C] -

Set 1

# of Occurances 

DS1

-10 1

-8 2

-6 0

-4 0

-2 0

0 1

2 2

4 8

6 26

8 43

10 43

12 87

14 90

16 68

18 77

20 69

22 69

24 67

26 28

28 28

30 15

32 4

34 1

36 0

38 0

40 0
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Basic Data Analyses: 
Bivariate Descriptive Statistics

Regression analysis basic idea:

• Identify relationships among variables and use these relationships to 

make predictions.

Linear regression: 

• Linear dependence: constant rate of increase of one variable with 

respect to another (as opposed to, e.g., diminishing returns).

• Regression analysis describes the relationship between two (or more) 

variables.

2 main purposes: 

• Prediction and Forecasting

• Quantifying causality
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Example of a regression analysis: 

here linear regression
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Helpful materials for GLOBE data analysis

https://scied.ucar.edu/globe-

data-explorations
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Helpful materials for GLOBE data analysis
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Prepare your data evaluation workbook DataEv.xlsx

Step 1: Import the data

1. Open the workbook “DataEv”

2. Activate worksheet “DS1” by clicking on the tab in the 

lower left

3. Delete all data in this worksheet by clicking on Cell A1 

and select all cells with CRTL-A, and DEL

4. Open the new workbook containing your data

5. Select all data in your new workbook: CRTL-a

6. Copy the data: CRTL-c

7. Activate cell A1 in worksheet “DS1”

8. Copy the your data into worksheet “DS1”: CRTL-v

9. If you need data from another station repeat the same for 

worksheet “DS2”
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Prepare your data evaluation workbook DataEv.xlsx

Step 2: Select your data and adjust the settings

1. Activate worksheet “Main”

2. Enter in cell B1 the worksheet name containing your first dataset (this is 
“DS1” or “DS2”)

3. Enter in cell C1 the worksheet name containing your second dataset (this is 
“DS1” or “DS2”). If both data sets are in one sheet, enter the same name 
twice

4. Enter the column indicator (cell B6 and C6) containing the date in “DS1” 
and/or “DS2”. Typically this is column F

5. Enter the column indicator (cell B7 and C7) containing the data in “DS1” 
and/or “DS2”. 

6. Enter the start date for data set 1 and data set 2 (Cells B8 / C8) 

7. Enter the end date for data set 1 and data set 2 (Cells B9 / C9) and check if 
the number of day in cells E10 and E11 is correct

8. Enter the y-axis titles describing your data set 1 and your data set 2 (Cells 
B10 / C10)

Note: The worksheets “Main”, “Stat” and “Hist” are protected to avoid accidental changes to the 
equations. You can remove the protection of the workbook by using the password “GLOBE”
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Prepare your data evaluation workbook DataEv.xlsx

Step 3: Select setting for the histograms

1. Select the start value, step width and end value for the histograms

2. Enter the appropriate data in cells F3 to G5 resp. 

3. To enter suitable data, take note of the minimum and maximum 

values for data set 1 and data set 2 as shown in cells F7 to G8 resp. 

4. Enter in cell C1 the worksheet name containing your second dataset 

(this is “DS1” or “DS2”). If both data sets are in one sheet, enter the 

same name twice

5. Enter the column indicator (cell B6 and C6) containing the date in 

“DS1” and/or “DS2”. Typically this is column F

6. Enter the column indicator (cell B7 and C7) containing the data in 

“DS1” and/or “DS2”. 

7. Enter the start date for data set 1 and data set 2 (Cells B8 / C8) 

8. Enter the end date for data set 1 and data set 2 (Cells B9 / C9) 

9. Enter the y-axis titles describing your data set 1 and your data set 2 

(Cells B10 / C10)
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Look at the data analysis and diagrams

Step 4a: Statistics, histograms and diagrams

1. Check the mean monthly statistics provided in worksheet “Stat”

2. Cells A5 to E16 contain monthly mean values for the whole period 
and each month and for all data

3. Cells A20 and down contain mean monthly statistics for each month 
of each year (The time range can be extended by selecting the last 
few rows and dragging them downward using the lower right corner of 
your selection as a handle)

4. Interpret the statistics

5. The Histogram values for the two data sets are give in worksheet 
“Hist”. These data are used to produce the graphs in Histogram1, 
Histogram2 and  Histo-Comp (for histogram comparison)

6. Diagram CompareDay shows data set 1 and data set 2 as a time 
series plotted to two Y-Axes. Here the daily values from the sheet 
“Main” are plotted
Note: The scale of all axes is set automatically. Thus both Y-Axes 
might be scaled differently although they may contain the same type 
of data.
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Look at the data analysis and diagrams

Step 4b: Statistics, histograms and diagrams

7. Diagram CompareMon is the same as CompareDay only that the 

monthly means taken from “Stat“ range D4:E15 are used.

8. Diagram RelateDay shows a relationship between data set 1 and data 

set 2 by plotting data set 1 on the x-axis and data set 2 on the y-axis. 

A linear regression is added to this plot. You might want to change the 

type of the regression line by double clicking on the regression line 

and selecting a different type.

9. Diagram RelateMon is the same as RelateDay only that the monthly 

means taken from “Stat“ range D4:E15 are used.

10. The diagrams “Histogram1”, “Histogram2” “Histo-Comp” show the 

histogram
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3. Discussion and Conclusion

What is the difference 

between surface 

temperature and air 

temperature?

The surface temperature 

has a larger annual 

amplitude

Measure surface temperature 

and air temperature or search 

GLOBE database

Retrieve the data and 

transfer them into a form 

suitable for analysis

Select the suitable, 
graphical, tabular, and 
statistical analyses

What can we learn from the 

data?
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3. Discussion and Conclusion

• What can we learn from the analysis of the data?

• Can the conclusions drawn from this analysis be

transferred elsewhere?

• What may be the use of the results in class? In which

disciplines in particular?

• How can we further exploit surface and air temperatures?

• What errors have to be taken into account?

• Which analysis tool should be used in which context?

• Are there any other tools (e.g., on the web) to compare 

and analyze the measured data?

• ….

• ….
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4. Outlook

What is next? How 

can we expand the 

merit of our findings?

What can we learn from the data?
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5. General Discussion

What else do we need to make better use of

a) The IBL method

b) GLOBE data

c) Other data (e.g. NASA or ESA/Sentinel satellite data)

d) The competence of our community (e.g., through 

training)

e) ….

Other issues for discussion and further development of

GLOBE

a) ….

b) …..
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Where can this Excel workbook and 

presentation be downloaded?

On the Globe-Website

– Select “Community” 

– Go to “GLOBE Countries and Member's Map”

– Select “Europe and Eurasia“ located below the map

- Select “Documents”

- Search for “2016 Regional Meeting in Germany”

- Select this folder and go to “Atmosphere and Climate 

Workshop”


