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HOW THE E-ELT GATHERS HIGH-RESOLUTION IMAGES

The E-ELT will be the first telescope able to shoot pictures of planets
outside the solar system, which will be ssefel for analyzing their pheres.
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Consulting, freelancing, art direction
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A core idea In my classes Is that anyone
can learn to design well

NAVIGATING

INDONESIA’
EARTHQUAKES

Indonesia is positioned on active fault lines within the
Ring of Fire, a semi-circle of volcanoes and shifting
plates along the Pacific Ocean's edge. There have
been numerous earthquakes, volcanic activities, and
tsunamis in the region due to ongoing geological pres-
sures. In 2022, The Meteorology, Climatology, and
Geophysics Agency (BMKG.go.id) recorded 10,792
earthquakes. The severity of these earthquakes
varies, with the most intense occurring in 2004, reach-
ing a magnitude of 9.2.

What impact do earthquakes have?
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Are earthquakes seasonal? How severe were earthquakes in 2022?
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A puzzling question;

“What are the rules of data visualization design'”?



Like writing, visualization design i1s more a craft than a science.

(Although some guidance and heuristics can be derived from
scientific research on different areas, such as human-computing
interaction, visualization, accessibility, perception, or cognitive science).



A good exercise: To reverse-engineer existing visualizations
‘It | were the designer who created this, what choices would lead me to this solution?”

How Diverse Are US Newsrooms?

The Newspaper Diversity Survey measures the percentage of women and minorities
working in US newsrooms. The results from 2018’s survey are in.
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working in US newsrooms. The results from 2018's survey are in

Gender Race 2018 Results Leadership 2001 Vs. 2018: Top Newsrooms Overall Change My Newsroom

NEWSROOM GENDER BREAKDOWN

Designing information graphics and
data visualizations doesn't consist of

applying rules, but of reasoning
about choices, and justifying them.

-very choice In design Is subjective,
and therefore debatable,
but 1t should never be arbitrary.




How Diverse Are US Newsrooms?
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The Newspaper Diversity Survey measures the percentage of women and minorities
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How Diverse Are US Newsrooms?

The Newspaper Diversity Survey measures the percentage of women and minorities
working in US newsrooms. The results from 2018's survey are in.
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FILTER

Gender Race

0% Male Staff

How Diverse Are US Newsrooms?

The Newspaper Diversity Survey measures the percentage of women and minorities
working in US newsrooms. The results from 2018's survey are in.
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How Diverse Are US Newsrooms?

The Newspaper Diversity Survey measures the percentage of women and minarities
warking in US newsrooms. The results from 2018% survey are in,
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What to show and how much to show?



The U.S. Murder Rate (per 100,000 people)

FactCheck.org chart based onFBldata




The U.S. Murder Rate (per 100,000 people)

Most places are pretty safe, and
have likely remained down here
(these aren't real data points)
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FactCheck.org chart based onFBldata




The U.S. Murder Rate (per 100,000 people)

Some places are so
far up that they skew
the national rate

Most places are pretty safe, and
have likely remained down here
(these aren't real data points)
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FactCheck.org chart based onFBldata



http://journal.frontiersin.org/article/10.3389/fpsyg.2013.00513/full

How to show it!



GREECE - Main nationalities of arriving migrants in 2016

Algeria 1%
Others 4%

Palestine 1%
lran 3%

Pakistan 5%

Irag 15%
Syria 47%

Afghanistan 24%

Source: Frontex



GREECE - Main nationalities of arriving migrants in 2016

Algeria 1%
Others 4%

Palestine 1%
lran 3%

Pakistan 5%

Irag 15%
Syria 47%
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GREECE - Main nationalities of arriving migrants in 2016
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Others

Iran 3%
Pakistan 6%
5%
Iraq 15%
24%

Afghanistan

Syria

Syria
Afghanistan
Iraq
Pakistan
Iran
Palestine
Algeria

Others

24%
15%
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3%
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= Afghanistan
None of these charts Is right or 24%
wrong, good or bad per se.
They are just better or worse
depending on our intent:
. Iran 3% Syria 47% [
What It Is that we want to -
. Pakistan o Afghanistan  24%
communicate, what we want >%
our reader to be able to see rad 15%
in the data. Iraq = 15% Pakistan 5%
Iran 3%
24%, Palestine 1%
Algeria 1%

Afghanistan Others 4%
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Who is the audience!?



11:00 PM Hurricane Lee 15.4°N, 47.7°W
Max Winds: 80 mph Moving: WINW at 14 mph Pressure:989 mb




What we design...

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

: 5 3 -". VA l,
‘?. ' - -\4\\31‘

: o -— -;__,-: : —
’ - - \
[4BS 'N e ‘\.‘_,,'1'
g » {
< : ‘b
& , N( -
3 - - : 5
— 3 - SEE B :
F 7 :
;-l ! .

o

Bermuda
2 AM Sat
90W / 85W 8OW  —75W .~ - T70W 65W
Hurricane Dorian Current information: ®  Forecast positions:
Saturday August 31, 2019 Center location 25.6 N 72.0 W @ Tropical Cyclone Q Post/Potential TC
2 AM EDT Intermediate Advisory 27A Maximum sustained wind 140 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement WNW at 10 mph S 39-73mph H74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
O\ Day 13 Day 4-5 Hurricane Trop Storm B Hurricane [l Trop Storm




What we design...

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

...Is not what people see

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
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Hurricane Dorian
Saturday August 31, 2019

2 AM EDT Intermediate Advisory 27A
NWS National Hurricane Center

Current information: @
Center location 25.6 N 72.0 W
Maximum sustained wind 140 mph
Movement WNW at 10 mph

Forecast positions:

@ Tropical Cyclone Q Post/Potential TC
Sustained winds D < 39 mph

S 39-73mph H74-110 mph M > 110 mph

Potential track area:

& Day 1-3 Day 4-5
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B Hurricane [ Trop Storm
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Hurricane Dorian
Saturday August 31, 2019

2 AM EDT Intermediate Advisory 27A
NWS National Hurricane Center

Current information: @
Center location 25.6 N 72.0 W
Maximum sustained wind 140 mph
Movement WNW at 10 mph

Forecast positions:

@ Tropical Cyclone Q Post/Potential TC
Sustained winds D < 39 mph

S 39-73mph H74-110 mph M > 110 mph

Potential track area:

& Day 1-3 Day 4-5

Watches:

Hurricane Trop Storm

Warnings:
B Hurricane [l Trop Storm




How to read the NHC cone of uncertainty

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
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Saturday August 31, 2019 Center location 25.6 N 72.0 W @ Tropical Cyclone Q Post/Potential TC
2 AM EDT Intermediate Advisory 27A Maximum sustained wind 140 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement WNW at 10 mph S 39-73 mph H74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
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Those Hurricane Maps Don't Mean
What You Think They Mean

We use hurricane forecasts to warn people. Why do we misinterpret them so often?

By Alberto Cairo
With Tala Schlossherg

https://www.nytimes.com/interactive/2019/08/29/opinion/hurricane-dorian-forecast-map.html



https://www.nytimes.com/interactive/2019/08/29/opinion/hurricane-dorian-forecast-map.html

What do readers really need to know?

The possible path!? Or a hurricane’s threats and impacts (HTI)?

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
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Tropical Storm ldalia Current information: X Forecast positions:
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What do readers really need to know?

The possible path?

Note: The cone contains the probable path of the storm center but does not show

the suze of the storm. Hazardous condltlons can occur outside of the cone.

Or a hurricane’s threats and impacts (HTI)?
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How to make it look good!?
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1. Introduction

The public health problem posed by malaria has made it a top priority for control
efforts and the general consensus globally, is that its elimination is crucial for
continued international development. Consequently, there is ongoing research in
different regions including South America (SA) to better understand the disease
dynamics with the intent that findings may establish scientific framework that would
support the development of new intervention strategies for malaria elimination in
areas with seasonal malaria. One of such investigations is undertaken by the
International Centers of Excellence in Malaria Research (ICEMR) under a National
Institutes of Health (NIH) grant.

While only about 3% of the global malaria burden is borne by SA!, undertaking
malaria research in the region is currently important because an estimated
23million people are still at risk? and approximately about 80% of clinical cases are
found in Northern South America (NSA)3. A key factor limiting effective control is
lack of data and uneven implementation of control measures, including use of bed-
nets, sprays, early diagnosis, and treatment. As part of the ICEMR investigation, this
project seeks to model the spatial patterns of malaria risk in NSA through vector
distribution and land-use changes. Furthermore, I intend to investigate the
perceptions of malaria risk in order to identify barriers to adoption and how they
can be circumvented.

2. Significance

Spatial distribution of malaria risk is still perceived as broadly categorized by the
WHO'’s traditional risk maps which are highly generalized, of low resolution and
have broad categories with uncertain boundaries (see da Nunes-Silva et al. 2012).
There is need for up- to-date high resolution risk maps which can aid malaria control
efforts. Secondly, modeling distribution of principal malaria vectors and land use
changes which may explain the observed distribution and risk are useful tools which
would guide future management strategies. Finally, understanding the perceptions
of at risk populations may help address barriers to adoption of interventions and
influence policies. Overall, findings will empower NMCPs to achieve effective control
and move them closer to elimination.

3. Specific Aims

» Specific Aim 1: Model the spatial patterns of malaria risk through vector
distribution and land use changes
= Hypothesis 1.1: GIS-based Multi-Criteria Evaluation (MCE) model
can accurately predict spatial extent of malaria risk areas. Objective:
Generate risk maps that represent risk of malaria transmission.
= Hypothesis 1.2: The Maximum Entropy (Maxent) model can
accurately depict actual and predict potential distribution of three
Anopheles species. Objective: Model observed and potential spread of
An. albimanus, An. darlingi, and An. nuneztovari.
= Hypothesis 1.3: Land- use changes can explain the variations in
predicted malaria risk. Objective: Characterize land use land cover
(LULC) and investigate changes in areas of risk.
» Specific Aim 2: Investigate the perceptions of malaria risk in order to identify
barriers to adoption and how they can be circumvented.
= Hypothesis 2.1: Knowledge of perception of malaria risk can aid
design of malaria control strategies. Objective: Obtain and analyze
data on subjective perceptions of risk.
= Hypothesis 2.2: Identification of barriers to adoption of malaria
control interventions provide means of tackling them. Objective:
Analyze data addressing perceived barriers and policy implications
*Only ongoing work on Hypothesis 1.1 in presented here

4. Materials and Methods

» Study Area: is NSA comprising of ten countries- Bolivia, Brazil, Colombia, Ecuador,

French Guiana, Guyana, Panama, Peru, Suriname and Venezuela. These countries
account for approximately 90% of clinical cases in the region hence, the choice as
study area (Fig. 1).
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Figurel: Map of study area

» Research Approach: Due to the complexity of malaria problem, I'm employing an

interdisciplinary approach to address the problem (Fig. 2).

» Materials: Raster data layers of environmental, climatic and anthropogenic

parameters from satellite imageries, weather monitoring stations, global land cover
and population data were collected from Worldclim, Digital Charts of the World,
Globcover and Landscan. Vector data was collected from field sampling by our
collaborators and the Walter Reed Biosystematics Unit. Sociological data would be
collected through questionnaires to be administered in one of the study area. Other
data will be collected as needed.

» Procedure: To test hypothesis 1.1, raster data of parameters that influence mosquito

distribution (rivers, wetlands, urban areas, roads, population and elevation) were
combined using a Multi-Criteria Evaluation in Idrisi GIS package. This produced a

map of potential exposure to malaria vectors which is used as a proxy for risk of

malaria transmission. All the data layers were gridded at 1km spatial resolution. A
set of distance layers had been created for discrete factors using standard GIS
operations. All factors were subsequently standardized into a continuous common
numeric range on a byte 0-255 probability scale using a fuzzy function based on
knowledge of mosquito interaction with the factor. Weights were generated for each

factor based on the importance of the factor to malaria transmission by expert

opinions and then assigned using Analytical Hierarchy Process. The risk maps
produced were validated statistically using data on An. darlingi distribution and
malaria case data from some parts of the study area. See preliminary results (Fig.
3.4.5)
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5. Preliminary Results

» Areas of high to moderate risk corresponded with locations of some of the
anophelines collected.
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Figure 3: Potential risk of exposure to malaria vectors across NSA (0 indicate little or no risk while 233 indicate high risk)

» Risk scores for mosquito occurrence points were significantly higher than those
generated randomly (Fig. 4).
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Figure 4: Plot showing the MCE risk values for randomly sampled points and for occurrence points of a DV, An. darfingi

6. Conclusion

Findings from preliminary results suggest that the MCE approach is a viable
method to modeling spatial risk. The high resolution risk map produced aligned
well with sampled vector points and may therefore be used to plan control of
malaria vectors. Further analysis is planned to generate and validate risk maps
with actual measures of malaria transmission, results of which could be used to
plan containment of future outbreaks.
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Designing Information graphics and data
visualizations doesn't consist of applying rules, but
of reasoning about choices, and justifying them.

-very choice in design is subjective, and therefore
debatable, but It should never be arbitrary.
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