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THE YHS



The YHS

The Young Hydrologic Society (YHS) is a boftom-up inifiative to stimulate the interaction and
participation of young hydrologists within the hydrological community.

Founded in October 2012, the YHS is currently run by a team of early career scientists from several
universities across the world.




The YHS

The Young Hydrologic Society is divided into several committees.

The Conference Committee is involved in organizing meetings and activities before and during the main
conferences in the field of hydrology, like the EGU, the AGU, or the conferences of the International
Association of Hydrological Sciences (IAHS).

The Blog Committee manages the website of the YHS and its blog post series. We also publish posts
related to upcoming events and we also collect and publish all the materials presented during the Short
Courses delivered by members of the YHS during EGU.

The National Branches Committee is a group of people that help in the creation of national sections of
the YHS. Each section is almost independent, but we support them with some guidelines or by
advertising the activities online.

The Outreach Committee manages the social networks of the group, mainly LinkedIn and Bluesky.



The YHS

For more info, please visit our website, hitps://younghs.com

Young
~ Hydrologre
) Society

| search |

Join us at the annual pre-EGU online networking event! )
Follow YHS on Twitter

Posted on March 17, 2025 by Young_Hydrologic Society

: : : Posts from
Are you a young hydrologist heading to the EGU25 General Assembly? Join us at the @VounaHydrolo
annual pre-GA networking event on April 11th at 2pm CET! © y grly 9

It's an amazing opportunity to connect with your peers before heading to Vienna, and to
learn more about the EGU HS Division as well as the Young Hydrologic Society and the X
ECS at IAHS (International Association of Hydrological Sciences)!

Register today at

We are on Linkedin, BlueSky and X
(the profile is active, but we are not
posting).

https://www.linkedin.com/in/young-

hydrologic-society-20353260/

“ @younghydrology.bsky.social

@YoungHydrology
@YHS_jobs


https://younghs.com/
https://www.linkedin.com/in/young-hydrologic-society-20353960/
https://www.linkedin.com/in/young-hydrologic-society-20353960/

TODAY'S MENU



The Course structure

Brief history of DataViz
DataViz: how to
Interactive block 1
Colour schemes
Interactive block 2
Climate Data Operators (CDO)
Panoply
Al tools for DataViz
Publication compliance
Interactive block 3
Addifional resourses
Q&A



What is DataViz?

“DataViz” = Data Visualization

Graphical representation of scientific data in a
clear and concise way, performed to make
data easier to understand and analyze, reveal
patterns, frends, and relationships within the
data, aiding in decision-making and
storytelling.
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“InfViz"” = Information Visualization
(also known as Information Design)

Graphical representation of scientific concepts
in a way that is easy to understand and use, by
structuring information, selecting appropriate
visuals, and considering the user's perspective.
The purpose is communicating complex
information clearly, efficiently, and effectively.

¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term
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Source: IPCC ARé6 Synthesis Report, Climate Change 2023



BRIEF HISTORY OF DATAVIZ



Brief history of DataViz

DataViz is not a new field...

Cave paintings in the Lascaux cave
(France) of the Upper Paleolithic
(50,000 — 12,000 years ago).

Source: https://en.wikipedia.org/wiki/Lascaux#/media/File:Lascaux_painting.jpg



Brief history of DataViz

DataViz is not a new field...
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Source: https://en.wikipedia.org/wiki/Lascaux#/media/File:Lascaux_painting.jpg

The Babylonian Map of the World (also
known as Imago Mundi or Mappa
mundi) is a Babylonian clay tablet with
a schematic world map (of the world
known aft that time).

Dated to no earlier than the 9th century
BC (with a late 8th or 7th century BC
date being more likely), it includes a
brief and partially lost  ftextudl
description.



Brief history of DataViz

DataViz is not a new field...

Typus Orbis Terrarum, the first world map
created by Abraham Ortelius (1570).
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Source: https://en.wikipedia.org/wiki/Abraham_Ortelius#/media/File:Theatrum_Orbis_Terrarum,_by_Abraham_Ortelius,_World,_1572.jpg



Brief history of DataViz

DataViz is not a new field...

Michael Florent van Langren (1644). First graphical representation of statistical data: longitudinal
distances from Toledo (Spain) to Rome (Italy).
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Source: https://en.wikipedia.org/wiki/Michael_van_Langren#/media/File:Grados_de_la_Longitud.jpg



Brief history of DataViz

DataViz is not a new field...
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Edmond Halley (1701). The first known isolines. e - .

Source: https://en.wikipedia.org/wiki/Edmond_Halley#/media/File:Halley_isogonic_1701.jpg



Brief history of DataViz

DataViz is not a new field...

o= William Playfair (1759 - 1823, United
Kingdom) was the founder of graphical
methods of stafistics.

He invented several types of diagrames:
he intfroduced the line, area and bar
chart of economic data, and later he
published what were likely the first pie
chart and circle graph, used to show
part-whole relations.
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Source: https://en.wikipedia.org/wiki/William_Playfair



Brief history of DataViz

DataViz is not a new field...

John Snow, 1854, England.

The map was created to betfter understand the pattern
of cholera spread in the 1854 London cholera outbreak.

Cholera cases are highlighted in black, showing the
clusters of cholera cases. Snow used it to understand how
cholera spread through water systems.

The map marks an important part of the development of
epidemiology as a field, and of disease mapping as a |/
whole. 2N

Source: https://en.wikipedia.org/wiki/John_Snow#/media/File:Snow-cholera-map-1.jpg



Brief history of DataViz

DataViz is not a new field...
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Source: https://it.m.wikipedia.org/wiki/File:Stereogram_(three-dimensional_population_pyramid)_modeled_on_actual_data_(Swedish_census,_1750-1875).jpg



Brief history of DataViz

DataViz is not a new field...

Harvard Laboratory for Computer Graphics and Spatial
Analysis (1965 to 1991) pioneered early cartographic
and architectural computer applications that led to
integrated geographic information systems (GIS).

Computer software for the analysis and graphic display
of spatial data: first (low cost) printed output.

Trend Surface SYMAP

Sources: https://en.wikipedia.org/wiki/Harvard_Laboratory_for_Computer_Graphics_and_Spatial_Analysis#/media/File:SYMAP_-_LAB-LOG_1980.png



Brief history of DataViz

If you want to know more about DataViz...
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Five charts that changed the world ((.1 /

Data visualisation helps us to understand the world. It also has the power to change it.

Narrated by Adam Rutherford. https://www.bbc.com/videos/cldypxnprpQo

Made by BBC Ideas in partnership with the Royal Society



https://www.bbc.com/videos/cl4ypxnprp0o

DATAVIZ: HOW TO



Why DataViz?

Visualizing data helps us to comprehend huge amounts of
information by compressing them into a simple and clear
visualization.

We use DataViz to communicate data to the audience.

It helps us to find hidden patterns or see underlying
problems in the data itself which might not have been
obvious without a good chart.

The human brain processes information better and quickly
when it is presented visually.

9 Alberto Cairo £
Don't trust summary statistics. Always wsuallze your

data first r tgrantstats.co.uk/draw jata ni

N = 157 ; X mean = 50.7333 ; X SD = 19.5661 ; Y mean = 46.495 ; Y SD = 27.2828
Pearson correlation = -0.1772
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How to DataViz

@Qf Good DataViz:

e x

« Correct
« Effective
 Accessible

Bad DataViz:

« Misrepresent the data

« Use inappropriate data

« Too much or too less information
* |nconsistent

« Ignore limits of human perception



How to DataViz

Before you DataViz, think:

Purpose

Audience

Medium

Tools

Message

Critical approach

Why am | making this visualizatione
Who am | making it fore

How will | use and share it¢

What can | use to make it¢

What story does it telle

Who does it affecte Who is left oute



Choosing the right plot type
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Graphical elements of a plot

Marks and their attributes are the building
blocks of all data visualizations. .

Marks: . II |I II I|

« Points

« Lines

« Areas
 Volumes

Attributes:

« Size

« Shape

« Orientation
« Colour




Graphical elements of a plot

Marks and their attributes are the building
blocks of all data visualizations.

O ~  Alone, they are not sufficient to
convey the message!



Graphical elements of a plot

Marks and their attributes are the building
blocks of all data visualizations.

O ~  Alone, they are not sufficient to
convey the message!

We should also insert:

AXIS

AXis label(s)

AXis title(s)

Grid lines and ticks
Title

Caption

Data labels

Layout (blank spaces)

Workshops on DataViz make people happier

100 ¢

50 T

LEGEND:
- Aftendees
Non-attendees

A Happiness [%)]
: o

Lifetime

FIGURE 1: predicted happiness for the two categories analysed in this study
(i.e., attendees and non-attendees of the EGU25 Short Course 3.7 «DataVizy).



Choose the right font type

Sans Senf

this is the “serif”

Sans-Serif font types are:

« more clean

* less formal

» less affected by poor resolution

« better readable?¢ Font size:

at least 9p on paper,
18p on screen




Choose the right font type

Choose the right font type

Choose the right font type

Choose the right font type

Arial

Calibri <:§E]

Verdana

Choose the right font type
Choose the right font type

Choose the right font type

Choose the right font type

Times New Roman
Georgia

Courier New

Comic Sans e




Layout (single graph)

E cC
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Category 1 Category 2 Category 3 Category 1 CategoryZ  Category 3

Individual chart elements (including the spatial

arrangement) work together to reinforce a " " hexe
unified takeaway message. N x \l//
Use layout and annotation to highlight and ° ’
guide the reader. 5 . s . outlier
; . o ; g . . .\_
f , - - f{,-—-—ﬁ.,_nsluster ” -
|3 - e o, : { “ _,.-" e o,



Layout (multiple graphs)

Improper arrangement of graph elements can confuse
and/or mislead the readers.




Layout (multiple graphs)

Improper arrangement of graph elements can confuse
and/or mislead the readers.

- - Make it intuitive to the reader!




Layout (multiple graphs)

Improper arrangement of graph elements can confuse
and/or mislead the readers.

Make it intuitive to the reader!

Use layout to set priorities!

O




Simplicity vs creativity

Keep it simple!

« Do not overload.

« Aim to one clear message vs many.
« “"Must have” vs “nice to have”.

Or help the reader navigate the graph!
« Split the content into n figures or sub-figures.

- Create a hierarchy/sequence (group, highlight,

annotate, ...).

Challenges addressed:

« Challenge 2. patieens

8 J (mayer contidotion)

cokv intensty
proportionsl 1 the
* npanan zone depreo of focus
+ stroam reach
. caxhmeont inegral
* XMORVE CRICRTONL IHNCOMPATSON



INTERACTIVE BLOCK 1

Raise your hand
if you agree with the statements/question.

¥



Example 1

What's your thoughts?

e INnformation content
IS overloaded.

e Legend needed.
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THERMOMETERS ("C » g e N e -~ " o T o
("c) ol o’ X ‘_‘gﬁ’“ LNl WPl ot ™o - e
. At L | K
PIEZOMETERS (m) | Ak b -
SCI—— 3
pu ‘,’ > — P - —
CRACK - = = v
METERS H i———— ~ — 1
|(mm) = a—‘\\ 2 e T ~ . ) ) 1
4 J - e o T i N i e i

CONVERGENCE 2} £ Rl | \ |
(mm) oF .‘l. g ’ r \ Y ‘\, i
> Ak b i S 4NN V. z (722 ‘

[ Pm— ' "TH D .
: Jl  Se—— - i o
PRESSURE | = = - = et e — e o 4 gl £

2 " /| iz%&. f | R
CELLS L e S Lk =T - —*“-'-1:5 = ._—‘——d“—’&r-"*—‘z - ‘t_'::}-‘.l: L.:,.‘—.:q
(bar) & = SR 12 ¥ | ;
- 4 ) .-r'."' A Y - -y

2h / !

100} 4 e "

[y “ /'\ . v

|LOAD CELLS Py 2\ s " Lo .|, v . o
(KN) o “3\:: qE Do i, = ’i-.@‘ & R © et 2

2

2004 2008 2006 nor 2009 2010 2012 2013 2014 2018

Ceravolo et al., 2021, YMSSP
(https://doi.org/10.1016/j.ymssp.2020.107460)

Fig. 7. Static monitoring system.

convergence, pressure cells (all and a selected time series), load cells.

From the top to the bottom:
thermometers, piezometers, crack meters (all and a selected time series),


https://doi.org/10.1016/j.ymssp.2020.107460

Example 2

What's your thoughts???

The chart type is
correct.

The legend is self-
explanatory.

AXIS labels are self-
explanatory.
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Sarmiento et al., 2024, (https://doi.org/10.1016/j.egycc.2024.100144)

Fig. 5. Net Zero Difference in Sources of Emissions and Sequestration for
Participating Models (2050).



COLOUR SCHEMES



INTERACTIVE BLOCK 2

Raise your hand
if you agree with the statements/question.

¥



Example 3

What's your thoughts???

e Able fo skim the
information.

e Sirategic use of colour
and opacity.

e Legend self-explanatory.

5.5 le6

Available overlapping data

@ No

Yes

5.0

Climatic (EnZ) regions
ALN :Alpine North

ALS :Alpine South

ANA :Anatolian

4.5

4.0
ATC:Atlantic Central
ATN:Atlantic North
Eu - BOR:Boreal
'E CON:Continental
é) LUS:Lusitanian
3.0 MDM:Mediterranean Mountains
L MDN :Mediterranean North
MDS :Mediterranean South
2.5 . NEM:Nemoral
A y PAN :Pannonian
e ' S i 2 -_,‘. ig;
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L2 -;T,‘/\f L_, e 750 km
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Easting leb

Matthews et al., 2025,

(https://doi.org/10.1016/j.jnydrol.2024.132460)

Fig. 1. An overview of the 1675 REDES gauge locations. Rainfall
erosivity events were simulated at all locations (black and white
points) in EMOf over the full EMO temporal extent (1990-2023),
however only white points contain overlapping events between the
REDES and EMO records (1990-2014). A further portion of locations
(for example Austria) are not included in the REDES events database
(REDESe) due to privacy restrictions on the event-scale data.



https://doi.org/10.1016/j.jhydrol.2024.132460

Example 4

What's your thoughts???

e The colour scale is
appropriate.

e The amplitude of
colour interval is
adequate.
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August - |
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1-daymax - | |
3-daymax - | |
7-day max - |
30-day max- |
90-day max-
Base flow -

1996

Patro et al., 2024,
(https://doi.org/10.1016/j.gloplacha.2024.104442)
Fig. 3. Heat map quantifying the alteration of the flow regime metrics along
the a) Kolyma, b) Mackenzie, and c¢) Yukon rivers according to relative
annual discrepancies between pre-and post-impact/dam periods. The
legend shows the color key corresponding to variation in the magnitude of
the flow regime metrics.
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Example 5

What's your thoughts???

e Sfrategic use of colour
and chart type.

e Able to visualise the
iInformation.

e Legend symbols should
be changed.

’

Predicted vs Observed error
L4 0-25%
25-50%
50-75%

Schillaci et al. (2025)
(https://doi.org/10.1016/j.geoderma.2025.117199)

Fig. 7. Spatial distribution of the prediction error.


https://doi.org/10.1016/j.scitotenv.2014.02.010

CLIMATE DATA OPERATORS
(CDO)



Climate Data Operators (CDO)

CDO is a collection of command line Operators to essse o ¢ oo 3 0 s e

manipulate and analyse Climate and (Numerical @ @
Weather Prediction) NWP model Data.
Supported data formats are GRIB 1/2, netCDF 3/4, *
SERVICE, EXTRA and IEG. 33 Tern, gilae, oo, steries gided o

There are more than 600 operators available. 0 g g 0 L O

https://code.mpimet.mpg.de/projects/cdo

Find out aboutit\herej


https://code.mpimet.mpg.de/projects/cdo

Climate Data Operators (CDO)

What can we do with CDO?
CDO is perfect for data manipulation, analysis, and transformation.

Examples:

VAVAVAVAVAVAVAYAYA >
ﬁﬁ:ﬁﬁuvmﬂyg}
O A
Vi 7 G VAVAVAVAVA

AV
VAVAYA
X "'#;m‘nxm

S ———— VAV

| VAVAVAVAVAVAVAYAS"S
ool v CXRRR LR
R sy

* temporal averages

°* sum,min,max

* add or subtract two fields (*.nc files)
* add, subtract, multiply by a constant
* Remapping

TAVAVAVAYA

How can we install CDO?

Install CDO on your system.

Linux: use the terminal: sudo apt install cdo

Windows 10/11: download Windows Subsystem for Linux first, then use the terminal



Climate Data Operators (CDO)

How can we use CDO?
CDO is primarily a command-line tool. You must use the terminal to execute commands.

Synopsis:
cdo <operator> infile.nc outfile.nc

e spatial average cdo fldmean infile.nc outfile.nc

* temporal averages cdo timmean infile.nc outfile.nc

* Add, subtract two fields (*.nc files) cdo sub infilel.nc infile2.nc outfile.nc
* add, sub, multiply by a constant cdo mulc,86400 infile.nc outfile.nc

* Remapping cdo remapbil,r360x180 infile.nc outfile.nc



Climate Data Operators (CDO)

Can we plot something with CDO?

cdo does not have a graphical interface!

You need to accompany it with something else in order to view or plot the output.

A platform such as Panoply! . -




PANOPLY



Panoply netCDF, HDF and GRIB Data Viewer

panoply \PAN-uh-plee\, noun: 1. A splendid or impressive array. ...

Panoply plots georeferenced and
other arrays from netCDF, HDF,
GRIB, etc.

Panoply is a cross-platform
application; runs on Macintosh,
Windows, Linux and other desktop
computers.

Must have: a compatible Java 11
(or later version) JRE or JDK
installed.

Arrays
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Center: [v] Show data min-max — Format:/Same as

0.0 , Max.: 0.0002 Fit to Data
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Units: Scalar ~ of kg m**-2 s*¥*-1  ~ x Scaling: 10 0

Colorba...Color Tab...
I Fill Color: — ~
Location: Below Plot ~ —Length: 60i%
Outliers on: Both Ends
Border Weight:| 100

Caption: (®) Default (") Custom: |SCALE CAPTION

~ |, Shape: Triangle

Location: Above Colorbar

scale tick: ~

Ticks:  Format: %.3G ~ — Divisions, Major: 8!, Minor:| 2/ — Size: 11.0
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File Edit View Histo Bookmarks Plot Window Help
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Style: Arrow
Color: NENEEEN | \Weight: 75.%
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Scale Sample: Visible

Show: All variables ™
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https://www.unidata.ucar.edu/netcdf/
https://www.hdfgroup.org/
https://community.wmo.int/activity-areas/wis/grib-edition-1

Panoply netCDF, HDF and GRIB Data Viewer

panoply \PAN-uh-plee\, noun: 1. A splendid or impressive array. ... s D it

With Panoply 5 you can:

*Create color contour plots of geo-referenced lat-lon, lat-vertical,

lon-vertical, time-lat or time-vertical arrays from 2D or larger multi- T ———
D variables. ”

-Create line plots of data from 1D or larger multi-D variables. A
-Combine two geo-referenced arrays in one plot by subtracting, o
summing, averaging, merging, etc.

Latitude (°17)

*Plot global or regional maps using over 200 map_projections or
make a zonal average line plot.

*Use numerous color tables for the scale colorbar, or apply your
own custom RGB color table (e.g., use colorbrewer).

*Export animations as MP4 video, or collection of individual frames.




Panoply netCDF, HDF and GRIB Data Viewer

ERA5 "Moisture Divergence” Global Map
Monthly Reanalysis Averaged for 1979 to 2021
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Panoply netCDF, HDF and GRIB Data Viewer

panoply \PAN-uh-plee\, noun: 1. A splendid or impressive array. ...

Wh e I' e an d h O W ’) ’) National Aeronautics and Space Administration Goddard Space Flight Center

Sciences and Expioration Directorate
Goddard Institute for Space Studies Earth Sciences Division

Sls5Home Panoply netCDF, HDF and GRIB Data Viewer

panoply \PAN-uh-plee\, noun: 1. A splendid or impressive array.

News & Features

Google: Panoply data viewer

Publications 50 temp_mean in 1999-2019_temp_mean_monthly_ww
I Software Crotepior consi Plor | Arapd
.
S
https://www.giss.nasa.gov/tools/panoply/ = - s
. . . . Fot A 10nly © — [ Ierpote —
Events S\ ¥ Artay 1 temp_mesn
! th: 1 Sofl2e 1 @
About GISS

N\ Propction:  Grhographe e
eemeronton. 7ozl Eis 40132 W

EegeAngle 600 (29007

G clude ttefs) Fitta Daca

9 mclude scake colorbar
& e

G mciude
Borcer-weight 150 %

Eacigromd: | Bu—_ g Outhers on:  Rath Ends. B .Shape: Trargle @ .Cap: Thin @
Border weght 100
Caption: © Outauk
Fﬂ"\r-:'! wion ©

7’ Location: Nons

Panoply plots geo-referenced and other arrays from netCDF, HDF, GRIB, and other datasets
. . Panoply is a cross-platform application that runs on Macintosh, Windows, Linux and other desktop computers. Panoply
S C ro I | d OWn an d fl n d th e D O W n | O ad P an O D | v O ptl O n requires that your computer has have had a compatible Java 11 (or later version) JRE or JDK installed
.

The current version of Panoply is 5.2.4, released 2023-02-28



https://www.giss.nasa.gov/tools/panoply/
https://www.giss.nasa.gov/tools/panoply/download/

Using CDO and Panoply




More resources on CDO and dealing with netcdf data:
Shout-out to @climateunboxed YouTube channel — by Adrian Tompkins (ICTP-Italy)

Climate Unboxed

@climateunboxed - 2.85K subscribers - 18 videos

Climate Unboxed has the aim of sharing information about the weather and climate. ...more

ictp.it/~tompkins

Q Subscribed

Home Videos Playlists

For You

A Smooth Operatorl O\/ Running means, Calculating diurnal

~gs ; AV
DefeCﬁng Cluimate smoofhing und . and seasonal CydOS of Climale

Heatwaves, Unboxed : removing nonlinear . . netCDF gridded data
Droughts and
multiday events.

'\ T S ;i

A Smooth Operator! Detecting heatwaves, droughts, Running means and removing nonlinear trends Calculating diurnal and seasonal cycles - this video

i is spicy!
and multi day events. 748 views - 2 years ago is spicy!

1.5K views - 2 years ago 2.1K views - 3 years ago
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®* many options available online. This is just one example: Julius

This is jUS‘I‘ one exqmple: ®* here | uploaded a data table and asked to analyze the correlation

@ You

Download_2025-04-11173...

between two variables

. ® Julius is reading out the data and interpreting them, then it finds out
Julius the best way to fulfill the task

* within seconds, it provides a Phyton code, a short answer to my

| uploaded the file: Download_2025-04-11_173627 .x1sx

is there a correlation between the number of pages and the price? prompT Ond The ﬁn(]l plOT - COO” bUT...

J Julius

</> Loaded all sheets from an Excel file

@ Python

yrt pandas as pd

FILEPATH = 'Download_2025
dataframes read_all_sheg

df_keys = list(dataframes ]
print('Sheet names:')

print(df_keys)

J Default v P Tools & NoTh

Julius

®* never forget that you, as author, hold the responsibility for your work
(reproducible workflow!) - Julius & Al-friends can be helpful at some
- points but be careful and do not rely entirely on them

crenec cenec 0o (> have you attended the workshop on Al on Tuesday evening?)

Scatter plot of pages vs. price:

Code Explanation
This code snippet calculates the correlation between the number of pages and the price of books, and visualizes this

relationship using a scatter plot. Correlation between Number of Pages and Price
Text Image
K 140 4
| loaded the "Titelliste” sheet, coerced Seitenzahl and Preis to numeric, computed their Pearson correlation, 1204
and plotted a scatter to visualize it.
Correlation coefficient between number of pages and price: 100 1
o
£ 80
-0.45660952317594 &
Scatter plot of pages vs. price:
60 -
40 A
Correlation between Number of Pages and Price 204
140 : . : . - " : :
T 100 150 200 P1EN 300 350 400 450
Numbe. of Pages
120
J Default v £ Tools & No Theme v [1 Saved Prompts 13 Free messages remaining

J Default v & Tools & No Theme v (1 Saved Prompts



Napkin.ai

Home Pricing Aboutus

Another example:

Get visuals Scaling and intermittency in time of urban
from your text precipitation in Warsaw, Poland

Napkin turns your text into visuals so
sharing your ideas is quick and

Multifractal analysis of Warsaw’s 1-minute precipitation data.

effective. ¢ Estimation of parameters «, Cl and H by applying 5 multifractal geometry methods.
nnnnnnn + Majority of Warsaw rain gauges have distinct similarity of multifractal properties.
p « Cascade generators could be used in generating high resolution precipitation.
v + Practical parameterization of the cascade generator with only two multifractal
Export | ol /1 2 Generate parameters.

cotorse G ‘i'z‘f:;,l Dzugaj et al. (2023)
(hitps://doi.org/10.1016/].ejrh.2023.101440)

Custornize

https://www.napkin.ai/

’? Napkin


https://doi.org/10.1016/j.scitotenv.2014.02.010
https://doi.org/10.1016/j.scitotenv.2014.02.010
https://doi.org/10.1016/j.ejrh.2023.101440

Napkin.ai

Generate Visuals:

Home Pricing Aboutus

Get visuals

from your text

Napkin turns your text into visuals so
sharing your ideas is quick and
effective.

— -

!
Export in-"(:,:, ‘-',’7 Generate

o RS
O " Al Tem

Collaborate i 1S Select
S =E \rﬁrue/
=’ T ‘=" ié:)l,:’/\
Custormize

’14 Napkgg https://www.napkin.ai/

Multifractal
Analysis

Parameter
Estimation

Similarity of
Properties

Cascade
Generators

Multifractal

Analysis

Unifying Multifractal Insights

©

©

High-Resolution
Precipitation
Generation

Unveiling Warsaw's Precipitation Dynamics

Parameter
Estimation

Similarity of
Properties

oo Cascade
0 0
Generators

© 0

Parameterization




ChatGPT

han
UJ

Journal of Hydrology: Regional Studies

Volume 48, August 2023, 101440

e
ELSEVIER

Scaling and intermittency in time of urban
precipitation in Warsaw, Poland

Dagmara Dzugaj @ ®, Epari Ritesh Patro ¢, Carlo De Michele ¢ & &, Pawel Licznar ®

Show more

+ Addto Mendeley o Share 99 Cite

https://doi.org/10.1016/j.ejrh.2023.101440 2 Get rights and content 2

Under a Creative Commons license 2 @ Open access

Highlights
+ Multifractal analysis of Warsaw’s 1-minute precipitation data.

« Estimation of parameters a, C; and H by applying 5 multifractal
geometry methods.

® ChatGPT

Q @ ChatGPT v

Scaling and intermittency in time of urban precipitation
in Warsaw, Poland

‘ Multifractal analysis

66 of Warsaw's 1-minute _,
precipitation data

Estimation of parameters Q

a,C,and H by applying 4>
5 multifractal geometry

Cascade generators

could be used in
generating high

resolution precipitation

l a

Practical parameterization

l of the cascade generator /\
with only two multifractal C C1

parameters
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O h e r o o I S ﬂ manus Usecases  Community Benchmarks Pricing @cnglsh v 4
[ J

Leave it to Manus

« There are a lot but here are few | have used |

Midjourney

©@) Explore

B3 Create

@ Edit

[y Personalize New!
B Organize

bioRender

Y Surveys

Create Professional

. . . YKV
Science Figures in ¥ ¥ Y YR
Minutes Y ¥
d
@ Help Browse thousands of pre-made icons and ” ¥ ﬂ l
d: templates from more than 30 fields of life

o e sciences. “ x Wr .

<0 Light Mode W
LTI

n SIGN UP FREE

)L il o il
@ sienvp Available online for any computer. No download required. ){ i v

.

Midjourney bioRender




Absolutely Nof.

But Makes thing easier

Are Al
Check Always and Test with your
tools Prompls
pel'feCf !! Of course, better results with paid

versions

Transforming the Way, We Create
Research Visuals



PUBLICATION COMPLIANCE



Always check the publisher guidelines

« Formats y
* Image sizes
¢« Resolution




Formats: raster vs vector graphics

Raster:
*.Jpg. *.png, or * tif

Better for photographs and
subtle color variation

*.ong recommended over
*Jpg except for photos

Vector
*.pdf, *.ps, *.eps

0 Beftter for everything else

a 7x Magnification

| Vector -
\

er ice
< ‘nts
lce Cream
|"-. | 14 )
| Bitmap * _ 1,



Resolution: 300 dpi

* dpi = dots-per-inch

* Resolution depends on size of final figure, but only for raster
Images.

563 pixel / 4.5 inch = 125 dpi 96 pixel / 4.5 inch = 21 dpi




DataViz from the publisher’s perspective

Sarah Schneemann & Natascha Topfer

(typesetting, Image processing)
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DataViz from the publisher’s perspective

What happens to the article’s figures after submission?

« Does it follow our guidelines?
« Reproduction rights have been secured?

« Copyright statements or credits are included, e.g., in the maps and aerials,
according to the regulations of the provider?

« No further editing at this stage



DataViz from the publisher’s perspective

What happens to the article’s figures after submission?

Production file validation

the figure files uploaded are
identical to the accepted PDF
versione

Again, reproduction rights
and copyright statements or
credits

Figures quality

Figure format

Image processing

Figures are processed to ensure
a decent quality: sharpening,
cropping, cleaning

Lite language editing is applied

All figures are saved in four
different formats



Isher’s
taViz from the publishe
Bgmpecﬂve

sibility
. resi acces
... about figu

Figures & tableg [Back to tgp)

Information & toojs to improve the accessibilily of coloy, figures: Wwe are striving to improye the accessibility of coloyy figures
for readerg With Coloyr vision deﬁciencies (Cvp; this affects ~5% of the &lobaj population). Besidag the Cobljs - Color Blindness

Simulator to cheg, oW your figures are Perceiyeq by those with Cvp, there are severyy tools availapla to help Authorg Create
CVD~friendly figures:

® Adobe Photoshop Accessibility: Coloyr proofing Your figures Using Adobe Photoshop asan gy ternatiye approach to the
Coblis simulator.

L] Scientific Colour Maps 7.9 freely AVailable, Citablg, and Validateg Coloyr Sthemes for your Scientific figures, which addresg
known issues, Compatible Wwith Many Software tools frequently Used tg Create 8raphics. Detajjs are given i, the use, Buide
and the background of this toof js described in Cramer; etal, (2020, Please Cite this SOurce When Using the Package,

For more information on the background and imporrance of addressing this issue, we refer g Stoelzla & Stain (2027),

Figure comp, ition: it js ; p tforg, pro N process tseparate figures '€ submite, OMposite figure
contaming ultiplepan Is sh, € Collect, d into op, file befq Submissjg, The 18ures gp, Id be [5 Iedcorrectlywrth
Arabicnume Is (e Y can pe s, bmitted in#* df, *ps, * g, if fo, tan shouldhave
"esolution f i T] idth s, ould n e sthan&cm £end shoyy clanfyall Ymboj, d ang I appear jn the
'8ure jtsplf father ¢ N verha) Xplanat, n aptions e.g. g, shed fingv o nctrcles") Y indly asked to
fing the best p, it ng ity of f ures (ang Submitte, marerial) and Overaj] lndiv:dual figures hould ot
exceed 5 d th, rall size of all tted fijas exclug Upple €nts sh, NOt exceqy 3 Produceg Pape,
file wiyy Ontain 4y I8ures jn png Wever, jf 5 horg Vector gr, hic. readers OWnloag such filg
labelleq "h "esolution g the full-teerTM Version opj €. Tips for roducmghigh-qualitylineg hi

Please Use onjy one fong mily j ﬁgures[ 8. Arial o elvetica) and consjy, " Using sans-serjf fonts €ep in ming
that the Usage g regular ftalic, poj dbold-italic of g nt f; Mily alreaqy leads Ur different font hatmusrb

e€Mbeddeq Or adjusteq by age Processors N case ftext COrrectiong Within figur

fthe processmg of yo Vector figures "equires 45, EXceptiongy aMount of ti t Itiple fonts o hidden Objects

Ifthe Usage pf Vector Eraphics js not POssibla, 5 bitmap image shoulg be Saved jn 5 ”non-lossy" format (e.g * Png). A high
Quality j rec Mended, 1 is always Possibje to redyce the size of the figure later,



DataViz from the publisher’s perspective

.. about figures’ accessibility

- Initial check (review file validation stage), authors are notified
about potential issues (but the review process can start)

- Authors often do not follow (or deliberately ignore) the guidelines
about figures’ accessibility

- Allissues have to be solved before the preprint goes online

- The publisher does not force the authors o change their figures
but the editor is informed informed about open issues



DataViz from the publisher’s perspective

... most common mistakes, tips for authors



DataViz from the publisher’s perspective

... most common mistakes, tips for authors

- Quality:
- is often less than 300 dpi: makes it difficult to process the figure in an
appropriate quality

- sometimes the figures are much too large: it is difficult for the image
processors to handle them appropriately

- Panel labelling:
- Is often missing, or too small in relation to the rest of the figure



DataViz from the publisher’s perspective

... most common mistakes, tips for authors

“If one reads the guidelines first before
preparing the figures, most of the mistakes can
be avoided”



INTERACTIVE BLOCK 3

Raise your hand
if you agree with the statements/question.

¥



Example 6

What's your thoughts???

e Easy to compare values
looking at Geospatial
data.

e Color scale and
amplitude are optimal.
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Fig. Differences in the (a and b) surface soil moisture content (m3 m-3), and
(c and d) SATS0 (°C) (shading) with 500 GPH50 (gpm) (contour) between
the LIS50 and Land Information System experiments during the simulation

period of 2016 (left column) and 2018 (right column).
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Example 7

What's your thoughts???

e Sfrategic use of colour
and opacity.

e AXIS labels are self-
explanatory.

Matthews et al., 2025,
(https://doi.org/10.1016/j.jhydrol.2024.132460)

Fig. 11. Monthly comparisons of the distributions of the EI30
magnitudes for REDES gauge measurements (blue) and EMO prior to
(red) and (green) bias correction (implementation 3), for each climatic
(EnZ) region. For each dataset, the grid colour intensity represents the
relative observation count within each rainfall El class on a monthly
basis.

EI30 (MJ*mm*ha
=

—
o
1

10°

REDES observations monthly distribution (count per bin) and median (--)

EMO simulations monthly distribution (count per bin) and median (--)
Bias correction monthly distribution (count per bin) and median (--)
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https://doi.org/10.1016/j.jhydrol.2024.132460

Example 8

a Heatwaves b SPEI —

What's your thoughts???

e Easy fo understand § D
aggregated overlapping % Y |3

- ) -
d O -I-O . X 4 \ - o
] I — | I [
e Correctscale and e — R T ——
Heatwave frequency (days month™) SPEIl index

resolution.
Lin et al., 2024, (https://doi.org/10.1038/s41467-024-46543-x)

Fig. a Regression map of heatwave frequency anomalies (days month-1)
against the normalized EAJ index during the post-1999 period. b Same as
(a), except for the standardized precipitation evapotranspiration index
(SPEI). Red dash line represents the jet axis in 200 hPa in high summer.
Dotted areas are statistically significant at the 0.05 level.



ADDITIONAL RESOURCES



DataViz with R

€« X 25 rpubs.com/Vinit_Sehgal/lgar23

RPubs sy rsudo

Data Visualization and
Geospatial Analysis With R

1.3. Plotting raster data using

tidyterra

1.4. Plotting vector data

spatial operations on

npling

nimmans ctatictire

L Vinit Sehgal (Louisiana State
University) & Debasish Mishra (Texas A&M
University)

& October/2023

Data Visualization and Geospatial Analysis
With R

L]

..

[]

4.0- [
3.5 ‘

L]
20, S
5 7 \\456
6 7 N3

Large-scale Geospatial Analysis (2023)

Taking examples from global satellite datain gridded/raster format , we will demonstrate several common

geospatial operations like projections , resampling , cropping , masking , spatial extraction etc.usingrasters,

Website:
https://rpubs.com/Vinit
Sehgal/lgar23

Video:

https://drive.google.co
m/file/d/10ZQ5I8f JzzUk
6hUCU60LatyZMCbAQ1B

/view

Contact Details:
debmishra@tamu.edu



https://rpubs.com/Vinit_Sehgal/lgar23
https://rpubs.com/Vinit_Sehgal/lgar23
https://drive.google.com/file/d/10ZQ5l8f_JzzUk6hUCU60LgtyZMCbAq1B/view
https://drive.google.com/file/d/10ZQ5l8f_JzzUk6hUCU60LgtyZMCbAq1B/view
https://drive.google.com/file/d/10ZQ5l8f_JzzUk6hUCU60LgtyZMCbAq1B/view
https://drive.google.com/file/d/10ZQ5l8f_JzzUk6hUCU60LgtyZMCbAq1B/view
mailto:debmishr@tamu.edu

Panoply

With Panoply 4 you can:

Create color contour plots of geo-referenced lat-lon, lat-vertical,
lon-vertical, fime-lat or time-vertical arrays from 2D or larger multi-D

variables.
Create line plots of data from 1D or larger multi-D variables.

Combine two geo-referenced arrays in one plot by subtracting,
summing, averaging, merging, efc.

Plot lon-lat data on a global or regional map using over 200 map
projections or make a zonal average line plof.

Use numerous color tables for the scale colorbar, or apply your own
custom RGB color table.

Export animations as MP4 video, or collection of individual frames.

NOAA Climate Data Record (CDR) of Daily GPCP Precipitation (mm/day)
Averaged in Time for 199710 2021




Panoply

Homa Share View

\&J Panoply: Panoply — Sout
4 File Edit View History Bookmarks Plot Window Help
Pint|
159 9)
i)

Remove Remove All

Viz

Video:
hitps://drive.gooqgle.co

m/file/d/1EMbxLGiJssaKl

rigJCjiSs6fXGjRPKt7/view



https://drive.google.com/file/d/1FMbxLGiJssgKlrigJCjiSs6fXGjRPKt7/view
https://drive.google.com/file/d/1FMbxLGiJssgKlrigJCjiSs6fXGjRPKt7/view
https://drive.google.com/file/d/1FMbxLGiJssgKlrigJCjiSs6fXGjRPKt7/view

NCAR Command Language (NCL)

NCL is an interpreted language designed for data analysis and
visualization.

0.25

050 075 REF 125 150
Bioo  Bor 5102 goss
074

a3 A0 AD6S

NCL is open sourcel! It is available for MacOS, Linux, and Windows
systems running the Windows 10 Linux subsystem.

It supports NetCDF, GRIB, Shapefile, etc.

There are a lot of useful built-in functions.
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NCAR Command Language (NCL)

@ Figure1 P_ANN.png
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du/Applications/

Video:
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m/file/d/1kiixWxg4TulL9
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/view

- & @ 11:29 /15:22



https://www.ncl.ucar.edu/Applications/
https://www.ncl.ucar.edu/Applications/
https://drive.google.com/file/d/1ktjxWxq4TuL9mTpcjPkm6hHuTezvMxI9/view
https://drive.google.com/file/d/1ktjxWxq4TuL9mTpcjPkm6hHuTezvMxI9/view
https://drive.google.com/file/d/1ktjxWxq4TuL9mTpcjPkm6hHuTezvMxI9/view
https://drive.google.com/file/d/1ktjxWxq4TuL9mTpcjPkm6hHuTezvMxI9/view

Graphic detail

Interesting DataViz

‘The Economist January 5th 2019 69

The bias favouring Republicans in the House

of Representatives vanished in 2018

‘Share of seats minus share of popular vote
Democratic Party, percentage points

Republican-dominated
redistricting in 2011

+ Republicans
over-represented

America’s House of Representatives

The failure of
gerrymandering

How educated, suburban whites ended
the over-representation of Republicans

VER SINCE district borders in America’s

House of Representatives were redrawn
in 20, Republicans’ share of seats has ex-
ceeded their proportion of the vote, In 2012
Democrats won 51% of the two-party vote
but just 46% of seats.

The Congress that began on January 3rd,
however, has no such imbalance. Demo-
crats won 54% of the total two-party vote—

Democratic gains among educated, suburban whites
distributed the party’s votes more efficiently

Democratic seat gains in 2018

. e
Population per square mile

v 2
College minus non-college,
% of whites aged 25+

15 seats 15

10 10

o

4 Rual  Sububan  Urban “less more
® educated educated
igan's 11th district was g 2018
to protect Republicans. In 2018, .
Democrats won anyway =5

Vote margin, by precinct, %
REEEE | EENO

B 00 50 0 % W
\

Republicans still won
middle-class exurbs fike
Milford and Highland, but
with reduced margins

Republican mapmakers
gemymandered around
plurality-black Pontiac to
inchude Troy, arich suburb

by education. In presidential contests the
most influential voters are whites without
college degrees, who cluster in “swing”
states. By contrast, in House elections,
white college graduates are unusually
valuable, congregating in suburban dis-
trict: rti i
Donald Trump has rearranged Ameri-
can politics, by courting working-class
whites and alienating educated ones. That
helped Republicans win the presidency. It
should have hurt them in the House. But in
2016 the party got the best of both worlds,
because many conservative whites with
degrees split their tickets. In states whose
presidential winner was never in doubt,
they chose Hillary Clinton. But perhaps be-
cause they expected her to win and wanted
a check on her power, they backed House

and also 54% of ats. Whatever be-
came of the vaunted pro-Republican bias?
America’s political geography is shaped

in narrowly decided districts.
That changed in 2018, when educated
whites abandoned Republican House can-

In 2018, Troy
fiippedtothe
Democrats

didates. Because Democrats were already
compet e in suburbs, they needed only
small swings. They won 13 of the 15 Repub-
lican-held districts where a majority of
white voters have college degrees. That
made the Democratic vote more efficient.
12016 the party won 17 seats by single-dig-
it margins; this time they took 40.

And what about gerrymandering, wide-
ly thought to protect incumbents? Republi-
cans did draw the borders of more districts
than Democrats did. But they only ran the
process in 37% of seats. Of the 42 seats the
party lost, it had gerrymandered just nine.

Those nine seats, however, show that
extreme gerrymandering is risky. Many Re-
publican mapmakers tried to neutralise
Democratic voters by burying them in sub-
urban districts full of educated whites.
They never imagined that this ruse would
backfire, but Mr Trump drove these once-
loyal Republicans into Democrats’ arms, ®

Graphic detail Opinion on Brexit
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- Views on Brexit have barely shifted since 2016, but leavers are split over Theresa May's deal

Remain in the EU
49%

Most likely remain supporter
A od

Leave with May's deal
24%

Vote in 2017 election Current
byleave remain % choce

Most likely deal supporter
A

Leave with no deal

2%
Vote i 2017 election. Cument
by leavelremain, % choice

remain
Other lames

fomain!

Didnot vote
6T

remain2)

Most likely no-deal supporter

Sheis very
interested in poitics,and voted Labour i 2015 and 2017

94% ikelihood of supporting remain

" She has ftle:
interest in politics, and voted Conservative in 2015 and 2017

hold income below £20,000 3 year. He s very interested in
politics and veted UKIP in 2015 and Conservative in 2017

kel

- Age and education strongly predict current views on > More politically engaged voters, particularly men,
remaining in the EU, but not on May’s deal versus no deal prefer remain or no deal to May’s compromise
Age, years % Education fon Poiitical engagement ©% Sex o
Remain
= © Remain @ 0
Remin
—
s Nodesl
) = » ) &% »
) 0 0 0
n o @ 0 N Post graduste > 0 H 10 Femle Male
“Yourg o cuificatons Cepee “low hgh>
Sous Briedon 900008 veyea i to Decermber Sth 2018
The centre Late last year YouGov, a polister, asked In contrast, fans of Mrs May’s deal have
90,000 Britons if they preferred Mrs May’s  less in common with each other. The high-
cannot ho]d accord, leaving without a deal or stayingin  est chance the model gives to a respondent

A polarised electorate has little desire
for the government’s compromise

FTER 52% OF Britons voted to leave the
EU in 2016, stunned observers won-
dered when and how Brexit would occur.
The pictureis scarcely clearer today. In Jan-
uary Parliament rejected the withdrawal
pact agreed on with the Eu by Theresa May,
the prime minister. Yet a majority of Mps
oppose leaving without a deal. And neither
Mrs May nor Jeremy Corbyn, the opposi-
tion leader, backs a second referendum,
which could undo Brexit altogether.
Eventually the public will have its say
on the handling of Brexit, be it in a referen-
dum or a general election. Voters are out-
raged. In a recent poll, 75% of respondents
said that “politicians are not up to the job".
Yet voters are as split as Parliament is.

the Eu. Just as in 2016, a narrow majority of
those expressing an opinion wanted to de-
part. Few have changed their minds: 90%

backing it is just 58%. That will make them
harder to target in get-out-the-vote efforts.
Moreover, rather than sitting between

of leave d 8. d
vote the same way today. However, leavers
have split over Mrs May's plan, with 24% of
respondents supporting it and 27% choos-
ing no deal, Among leavers from her own
party, 55% prefer nodeal to her plan.

Using YouGov's data, The Economist has
built a model of the odds of each respon-
dent backing each Brexit option. The refer-
endum divided Britons by age, income,
schooling and party: old, poor Tories with
little education chose to leave, while rich
young Labourites with degrees wanted to
remain. Based on these variables, the mod-
el reliably identifies both no-dealers and
remainers. People with the most remain-
friendly profiles were 94% likely to pick re-
main, and those with the most anti-eu
traits were 90% likely to want no deal.

dealers and remainers on age, income,
schooling and party, deal supporters look
like no-dealers, with two exceptions: inter-
est in politics and Y chromosomes. Men
who follow politics closely prefer the ideo-
logical end-points of leaving with no deal
or remaining. Women, especially those
who mostly ignore politics, are more open
tothedeal. Sadly for Mrs May, people bored
by politics are also unlikely to vote.

Mrs May hoped her deal would be seen
asa fair compromise between EU member-
ship and a hard Brexit. In fact, the issue is
sodivisive that her plan is the least popular
choice. The prime minister says she op-
poses a new referendum out of respect for
the voters’ verdict in 2016. Another pos-
sibility is that she fears what would happen
ifthe people did vote on her plan. @
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Graphic detail Happiness economics

Self-reported happiness tends to be higher in richer countries, but d Iways rise wh
Happiness
GDP per person v self-reported happiness G-105cale
85 countries with acult population over Sm 8
Happiness and GOP per person:  Lite satisfaction is high
—® mavingin the same direction Sutdecressinginmany e
200508 ~@ 201518 European countries, 3 e
aveage erage — . 3 Happir
@
¢ 7
Population, m

 Adecade ago Venezuels was smong

%0+ the happiest countries in the worid, but
Its economic collapse has caused
widespread misery

3 230 10050

+ india's GOP per person has
increased by 80% i ten yesrs Less happy &
but average happiness has

fallen considerably

1 5 10 50
« Poorer GOP per person, $000
At purchasing powss parity,log scale

SOURCE:
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earinGraphicDetail.pdf
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Interesting DataViz
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Thank you for your attention!

Conveners:

Paola Mazzoglio (Politecnico di Torino, Italy) — paola.mazzoglio@polito.it

Edoardo Martini (University of Leipzig, Germany) - edoardo.martini@uni-leipzig.de
Roshanak Tootoonchi (University of Trento, Italy) - roshanak.tootoonchi@unitn.it
Epari Ritesh Patro (University of Oulu, Finland) - ritesh.patro@oulu. fi

Xinyang Fan (University of Erlangen-Nuremberg, Germany) - xinyang.fan@unibe.ch

Invited speaker:
Fabio Crameri (Undertone.design & ISSI Bern, Switzerland) - fabiocrameriQundertone.design
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