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Workshop 7: Use, Analysis
and Visualisation of Geodata -
Dr. Klaus Albrecht (PHT)

HOW IS IT ALL ORGANISED?

< INPUT PHASE (lean back, relax and watch as | guide you
through the first part of the session)

“ EXAMPLES: Together, we will work on the examples, which
were only presented before.

“ PRACTICE: Now it just needs a lot of practice.



https://portal.gecacademy.eu/
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on satellite data. Users can view and analyse global...
read more

CODAP

o CODAP (Common Online Data Analysis Platform) is a
p free, web-based app designed to support students in
— f— learning and doing data science. CODAP (Common
Online Data Analysis Platform) is a web-based tool
designed for exploring and analyzing data, particularly
in...
read more

CODAP =Common....

Online Data Analysis Platform

(Workshop Title: Use, Analysis and Visualization of Geodata)

Of course, meanwhile you can find everything on the internet, but if - for example - the mean value (in a data set) has no
meaning for you, a lot of things (out there) may be meaningless. You could be vulnerable to manipulation.



Data records made up out of (thin) air

For someone who has respiratory problems, the question of air quality can be important. A forest fire close to
home could have an impact on air quality. But how can we find out?

We will analyse the air quality during and after the Bighorn Wildfire (5 June to 23 July 2020) in the nearby city
of Tucson, Arizona.

To be able to do this at all, we need data.

AGAIN ...
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read more

FIRMS

https://firms.modaps.eosdis.nasa.gov/map The FIRMS
website is a tool provided by NASA's Fire Information for
Resource Management System. It provides near real-

time information on active fires around the world based
on satellite data. Users can view and analyse global...
read more

CODAP

° CODAP (Common Cnline Data Analysis Platform) is a

https://firms.modaps.eosdis.nasa.gov/map/



(vasd FIRMS

Fire Information for Resource Management System

Quick Search ! Annd

Fires / Hotspots
VIO Simple
Landsat [30m]
VIIRS (S-NPP, NOAA-20 & NOAA-21) [375m]
MODIS (Aqua & Terra) [1km]
Overlays
Dynamic Imagery

VIIRS NOAA-20 Corrected
Reflectance (true color)

VIIRS NOAA-21 Corrected
Refiectance (true color)

VIIRS S-NPP Corrected
Reflectance (true color)

MODIS/Aqua Corrected
Reflectance (true color)

MODIS/Terra Corrected
Reflectance (true color)

= (o] o

TIMELINE CAPTURE 4ELP VIEW MODE

5June to 23 July 2020, Tucson, Arizona



Aerosol Optical Depth (AOD)

Aerosol Optical Depth (AOD) is a value calculated via satellite measurements of aerosols (e.g., urban haze,
smoke particles, desert dust) distributed within a column of air from Earth’s surface to the top of the
atmosphere.

1. Column with High Aerosol Concentration: This column contains a significant number of
particles, leading to higher light scattering and absorption. As a result, less direct sunlight

reaches the ground, corresponding to a higher AOD value.

2. Column with Low Aerosol Concentration: This column has fewer particles, resulting in minimal
scattering and absorption of sunlight. Consequently, more direct sunlight reaches the ground,

corresponding to a lower AOD value.

@\

AOD: 6000 AOD: 10




The data were collected by NASA’s Terra satellite and accessed through the myNASAdata website.
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my NASA data

My NASA Data is an educational platform designed to
make NASA's Earth science data accessible to students,

educators, and lifelong learners. The website offers a
wealth of resources, including interactive tools, lesson
plans, and real-world data sets, to support the...
read more

TERRA

Terra is a key NASA mission dedicated to studying
Earth's systems from space, providing vital data for

understanding our planet's climate, environment, and
natural processes. Launched in 1999, the Terra satellite
carries a suite of advanced scientific instruments that...
read more

Fortunately for us, someone has already gone to the trouble of plucking the
data from the Internet for us.

Download the data and save the file on your computer (for later
use):

Data.csv


https://portal.geoacademy.eu/wp-content/uploads/2024/12/Data.csv

CODAP gets the data talking

Visit the following site:

I Common Online Data Analysis Platform (CODAP)

https://codap.concord.org/



Launch CODAP ...

". CODAP GetStarted  Educators  Developers  Researchers ~ Community  Help  About [METTENEels) ()
| )

Common Online Data
Analysis Platform
(CODAP)

CODAP is a ree, web-based app designed to support students in learning
and doing data science, and as a tool for curriculum developers and
education researchers.

Learn More




CREATE NEW DOCUMENT




Drop-down menu in the top left-hand corner and then
select ‘Import ...

'=v| Untitled Document

v D = D
- B ®
Moend ler Calc Text Plugins

Close

Revert.. >

Save.
Create a copy
Share P

Rename



We select the data file previously downloaded ...

Drop file here or click here to select a file.




If everything went well, the data sets will now appear in the
programme:

Untitled Document UNSAVED

v @ 2L 8 () ®

Tables Graph Map Slider Cale  Text Plugins

cases (82 cases)

in- Month Date LAT LON ACD Color tMax ('F) | precip
dex Scale {in)

76 August 8/25/20 3213 -T0.96 038 107.06

77  August 8/26/20 3213 -T0.96 o3 100.94

78 August 8/27/20 3213 -T0.96 032 107.06

79  August 8/28/20 3213 -110.96 o 107.06

80 August 8/29/20 3213 -T0.96 (A 98.96

81  August 8/30/20 3213 -110.96 0.06 8996

T ——————————————————



Now it is time to give our document a name and save it:

=¥  Thickair UNSAVED

w4 LB O

Open... ler Calc Text Plugins

I Close

Import.. cases (82 cases)
o LON AOD Color tMax ('F)  precip
Revert. .. > Scale (in)
r 110.96 038 107.06 0
2 -110.96 03 10094 0
Create a copy 20 vsz15 -110.96 032 107.06 0
20 3213 -11096 0.21 107.06 0
Share... ? ho 3213 -11096 01 98.96 on
Conanie 20 3213 -110.96 0.06 89.96 0
2n Z721% _11N R nn 20 0O/ n



Get to know your data

We have 82 data entries. A wide range of information is entered for each data entry. If you hold the mouse
over a data field, detailed information is displayed:

=~| Thickair UNSAVED

fMk® 8L ©®

Tables Graph Map Slider Cale Text Flugins

Aerosol Optical DepthThe degree to which aerosals in the
enviranment prevent ransmission of light 0.1 is crystal clear
and a 4 means you can't see the sun at mid-day Measured
at 550 nm wavelength of light

i
cases (82 cases) OF
in- | Month Diate LAT LON ADD Colar tMax {'F) | precip avgWind (mph) H
dax Scale fin}
1 June 6/1/20 3215 096 004 100 94 felely 761 -
June 6/2/20 3213 -1096 0.03 04 0.0 738 'Iﬁl'
3 June 6/%/20 213 N0 96 004 108 08 ] 587 ]
4 Jung G420 3215 -Ne96 0.05 10796 [+] 582
5 June 6620 3213 -T0SE 0.03 5092 o 738 0
6 June 6/7/20 3213 N0 %6 003 a5a2 o 17
7 June 6/5/20 3213 -T0S6 0.03 52.96 o 217 ,
8 June 5920 3213 -T0SE 0.04 93.02 o 514
9 June 6/10/20 3213 096 0.03 10202 o 671
10 June &m/zo 3213 -No.26 0.04 105.08 o 626
N June 612/20 3213 N0 56 005 07 96 o BO5
12 June 6/13/20 3213 096 0.05 105 98 o 1029
13 June 61420 3213 056 0.05 0262 ] azn
T June 615/20 3213 N0 96 004 04 o 640
15 June &N6/20 3213 1096 0.03 10202 o 10.95
16 June &17/20 3213 T0.o6 0.04 100.54 o 0.5
17 June 6/18/20 3215 1096 0.05 10094 o 828
18 June &fof20 3213 -No.26 006 100.95 [+] 671
19 Juna 6/20/20 3213 NnoS6 006 10202 [+] 671
20 June &/21f20 3213 1096 0.08 104 o 595
N June 6/22/20 213 N0 o6 an 108 08 ] 503
22 June 623120 3213 -N0.S6 an 10598 s} GGD‘A

You will find a total of nine attributes (columns) for each of the 82 data entries (rows). An attribute can be
numerical or categorical.

Aerosol optical depth (AOD) is calculated from satellite measurements of changes in the reflections and
absorption of visible and infrared light due to particles in the atmosphere.

The data for AOD, temperature and other attributes were selected for a three-month period during which a
large forest fire, known as the Bighorn Fire, occurred near Tucson, Arizona.



Juggling with data

The ‘Graph’ menu item initially shows us the entire, unorganised "data cloud’.

Untitled Document UNSAVED

e @ B L) ®

Tables Graph Map Slider Cale  Text Flugins

cases (82 cases]

“te LAT LON AOD Eolor tMax(F) precip avg- o

scale fin) mphl

6/1/20 3213 -N0%6 0.04 10094 004 761 %

6/2/20 3213 -N096 003 104 oo 738 2

6/3/20 3213 -N096 0.04 105.08 1] 582 E

6/4{20 3213 o096 0.05 10796 o 582 5

5 June 6/6/20 3213 096 003 9392 o 738 §

&  June 6/7/20 3213 096 0.03 9392 o o7 "-‘

7 June 6/8(20 3213 -N0 96 003 8996 1] 917 ©

8 | June 6/9/20 3213 -N096 004 93.02 o 514 E

9 June &M10/20 3213 -N0%6 0.0 102.02 o en =

0 June &mf20 3213 M09 004 105.08 0 626 5
n  June 61220 3203 -Nogs 0.05 107.96 o 8085

12 June 6M3/20 3213 -N096 0.05 10598 o 1029 Click here, or drag an atsribute here. A
13 June 6/14/20 3213 -N096 0.05 10292 o 828
14 June 6/15/20 3213 -N096 0.04 104 o 649
15 June 616/20 3213 no96 0.03 10292 o 1096
e ——— O 1 ¥



If we drag the *‘Month’ attribute onto the horizontal axis with the mouse, our pile of data already looks tidier.

=~ Untitled Document  UNSAVED

e @ LB L) ®

Tables Graph Map Slider Calc Text  Plugins

B Data

cases (82 cases]
in- |Month | Date LAT LON AOD Color tMax ['F) | precip  avgWind (mph]
dex : Scale fin)
40 July Th3f20 3213 1096 005 105.08 o 671 %
41 July Th420 3213 -Nogs o005 107 96 a 761
&2 July TNE/20 3213 -N09s 003 104 o 262
43 July TNe/20 3213 -N096 003 10598 o 1007
& July TAT20 3213 LTS 007 10282 [s] 671
45 July 7820 3213 N0 96 003 100 4 o 626
46 July 7/20/20 3213 -096 004 104 a 8.05
57 July 7220 3213 -N096 005 10292 o 761
48 July TET20 3213 -N096 004 0292 o 262
49 July Ti2820 3213 096 004 107 96 o 64D
50 July Ti220 3213 N0 96 002 107 96 [+ 783
51 July 7/30/20 3213 N0 96 003 108 94 o 716
52  July 7/31/20 3213 -N096 002 10094 o 761
53 August  8/20 3213 -N096 003 107.06 o .04
[ Aot ETETE T zaaz nnne nnc e ne n o T



Let’s drag another attribute onto the horizontal axis:

=+~ | Untitled Document  UNSAVED

e @ LB ) ®

Tables Graph Map Shder Cale Text  Plugins

s om |
i
cases (82 cases)
in- Month Date LAT LON ADD Color tMax (F) | precip avg- g
dex Scale fin) mph)| | £ o
1 June 61120 3213 -N09%6 004 10094 004 761 - £
2 June 6/2/20 3213 1096 003 104 om 733 [l 8 ,
5 June 6/5/20 5215 1096 D04 105.08 0 582 = .
4  June 6/4/20 3213 1096 005 107.96 ] 582 S m
5  June 6/6/20 213 N096 003 9392 o 738 g .
6 June 6/7/20 3213 1096 003 03.02 o o7 YT
7 June 6/8/20 5215 11096 0.03 39.96 o 917 z /
8 June 6/9/20 3213 -110.96 0.04 93.02 o 514 E .
9  June &M0f20 3203 -10.96 003 10202 o &7 i n
10 June 6M/20 5215 -10.96 004 105.08 o 62 |5 .
L 1 ] [ ] .8 L]
N June 61z/20 3213 1096 005 107.96 o 805 © 005 01 O O2 025 O3 03 04
12 June 613/20 5213 -N096 008 10598 0 1029 AOD
13 June 6/14/20 52135 1096 005 10292 0 828
14 June 6/15/20 3213 -N096 004 104 0 649
0

15 June 6/16/20 3213 -N0.96 0.03 10292




Why shouldn’t we also assign an attribute to the vertical axis? We have enough attributes!

@ LEllw®

Tablse Gragh Map  Sldee  Cale  Teel  Flges

ases (82 casost
Date AT Lon ADD Color WM () precip

scale
&na20 21 M0a6 006 0706 o Ll
snajzo sz moss oos moz 0 [
&fa0/20 uE M0 005 w0706 o078 s
a0 nE o6 on w608 0 222
a0 uE e on e06 a arr
B0 23 maes o 10508 0 761
Bizafzn sz nosn 00 wroe o L)
waniza Al noes o wrae ) Bos
&/z0/z0 sz mose om 10054 0 553
sizifz0 [T ose wrs 0 L7
&fzarz0 2B Toge on w0706 0 [
&fziz0 sz Togs o 806 an 528
 Augus  ERaED uBE 0w ope Bnae 0 s

August  BELI0 nE 09 004 BHO6 a a0 Am A - Se
= 020




Maybe we'll also try something from the menu bar. How about ‘Map’?

©ER 0

Hvd2idgllo ®
Iables Graph Msp  Suder Caic et Plugns Undo Hede  Tiles
| | cases (82 cases) 04
e Mo Oxtw AT on AOD Col IMax(1) prec svgWind Gngh) =
dex scale (m) o35
& August 81320 21 Nos6 006 10796 o 76, &
70 Augut €190 3213 moss 005 moz ° 503 as -
N August 820020 21 006 008 10706 0 98
7 Nt W 20 il on - o
75 August  /22i0 5213 nose oz 9896 o e
74 August 82320 3218 n0%6 oM 105.98
TS August 82420 213 N0 %6 006 10706 .
76 Agust  E2500 213 1096 038 10706 .
T e WO @ s osi T .
T Agust  W220 2 N0 96 032 10706
7 Avqust  e2s0 213 noss oz 10706 & s e e O
B0 Avgust 829720 215 0% o1 9896 E Super Sabrs 0/ o > o
B mumgust  REODO 01 0% 008 no0e
82  August 83120 n3 N0 96 004 8006 e £ Modiew R o “'ﬂ S.-
#
£Rimgon e
B ¥
YR - temerd 8| 13
2 g\ L3
i 1
3 a R %
L oq : E Tewn R !,

Looks like a lonely data point at the airport. Let’s check this with Google maps!

i | l_-‘d‘.m.
EiValencia Rd




With a little perseverance, we can now start analysing the
data. We can mark individual data areas and use such
wonderful things as Mean, Median or BoxPlot to find out
what the forest fire has done to the data.
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I wanted to find out about the optical depth categories of aerosols at 550 nm. For example, what o
does it mean if the value is below, say, 0.05. Can you provide me with a general categorization
table for this?

08 ® ()

©®  Aerosol Optical Depth (AOD) at 550 nm quantifies the degree to which aerosols in the atmosphere
prevent the transmission of sunlight by absorption or scattering. AOD values range from 0

(completely clear sky) to 1 or more (very hazy conditions).

While there isn't a universally standardized categorization for AOD values, a general classification is

as follows:
e AOD < 0.1: Clear conditions with minimal aerosol presence.
e 0.1 < AOD < 0.25: Light aerosol loading, typical of background conditions.
e 0.25 < AOD < 0.4: Moderate aerosol presence, indicating noticeable haze.

e AOD 2 0.4: High aerosol loading, leading to significant haze and reduced visibility.

Making sense of data

Note: This dataset is intended for students to find no effect of the wildfire on the AOD for Tucson, Arizona.

The AOD data here are not elevated due to the wildfire. This dataset can be used to help students
understand that approaching a dataset with bias or expectation can influence what one finds in the data. There
are some higher AOD values toward the end of the data, which students may assume represent the fire.



Deliberate Practice and ...

A Second example ...

Earthquakes

Data Setis here:

earthquakes.csv

Firstly: Import data

ntitied Document UNSAVE

® LEL @

Tables Graph Map Shder Calc Text Plugins
by e "
cases (100 cases)
in Year Manth Day Time Lat
dex
92 2024 8 18 181519 5927
93 2024 8 17 183246 3760
94 2024 8 16101536 3507
a5 2024 8 15 033335 4282
o6 2024 8 15 225157 55406
97 2024 8 13 064305 4619
o8 2024 8 15 018540 5479
@9 2024 8 13002838 3514
100 2024 8 122055459 5512
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https://portal.geoacademy.eu/wp-content/uploads/2024/12/earthquakes.csv

Then: Organise the pile of data

Untitled Document  UNSAVEL

Hkr® L8 ®

Tabies Ceaph Map  Slhder  Calc  Tomt  Muging

cases (100 cases) P T vkEAINE
il Morth  Dwy Time. L.t Lon Oepth  Mag Region  Tumest Wera, y
amp i 19y AusTRIA
2026 » W 00820 M7 2824 6 48 S1kmS . 1720320 - o
200 0 W 003707 A 2081 w2 o dkmNn ez .
2004 w 7 onwon | mes i 0 a5 2kms s o
2024 5 7 oe2957 e 5730 e 45 2ikms_ 29SS et :
202 £ 1 074032 s sass 10 6 Thm. 72900
2026 ) 15 165621 :s3 2en 232 46 83kms. 172900
2024 w0 B N 835 ws 0 A2 Bhmw. 172899 o o o
2008 o W aenien W e 0 At 2kms  pne - N
202 » 1 noss By e 58 43 BamE. 1728050 by yREAIN
2024 © 15 001455 79 3045 0 41 SkmW. 72877 (e JE
— » s3333338 Y e L+
r —— € 42444648 5 5284 S6SB 6 62 b =
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What happens when you drag the ‘Mag’ attribute to the Map with the mouse?
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2024 0 W 001707 s 208 o sy
2024 10 17 063008 3066 3736 - gtz
2024 10 . ) us 45 z1kms_ z9ss rany wiean @
2024 0 W oorsesz  sas sess 0 o hm I O .. R Suoidik
2024 10 15 165421 ss  zan ;2 46 8kms_ 172001 ok
2024 0 B NN 3885 5 0 42 BRmW. 172800 > i
2024 0 W 030140 T w0 a6 22kms e
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2024 0 ™ oomas  em 304 0  skmw. m2eTE L. 5,

= g’ o

)
4 AZ 44 A6 4B 5 b2 54 56 58 6 62

Mag



Background

Before we start practising, we can look at why this is important in the first place.
An introduction to the topic can be found here for interested teachers:

https://www.teachfirst.org.uk/blog/lead-deliberate-practice-10-things-every-teacher-educator-should-know

Lead deliberate practice - ‘10
things every teacher
educator should know’

LINK:

https://www.teachfirst.org.uk/blog/lead-deliberate-
practice-10-things-every-teacher-educator-should-know



https://www.teachfirst.org.uk/blog/lead-deliberate-practice-10-things-every-teacher-educator-should-know
https://www.teachfirst.org.uk/blog/lead-deliberate-practice-10-things-every-teacher-educator-should-know

