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1. Acronyms

Acronym Meaning
Aol Area of Interest
LLM or lim Large Language Model

Al

Avrtificial Intelligence




2. Quick Start

GEN4GEO is a dashboard that allows the exploration of geospatial data in natural language.

2.1. Step 1 - Select an area of interest

Data exploration starts with the selection of an area of interest (Aol) on the map shown on the
right side of the GEN4GEO landing page (Figure 1).
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Figure 1 — GEN4GEO landing page.

By default, the map highlights the countries for which the dashboard can provide data. If an area
of interest is not selected, questions will be answered for all available countries (highlighted in
yellow in Figure 1), providing data aggregated at country level. The map can be repositioned on
a different geographical area in different ways:

- By clicking on the map and dragging it as needed.

- By using the geo-search functionality of GEN4GEO, clicking on the search icon shown in
Figure 2 and typing the name of the location of interest (for example, “Myanmar” or
“‘Myanmar Naypyidaw”). This will automatically identify the location of interest and
reposition the map accordingly.
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Figure 2 — How to reposition the map with geo-search.

The map can be zoomed in and out with the +/- buttons shown in Figure 3 or by using the scroll
wheel of the mouse.
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Figure 3 — How to adjust the map’s zoom level.

Once the map is positioned where needed, the area of interest (Aol) can be selected by drawing
a polygon or a circle on the map. This can be done by clicking either on the “Polygon” or on the



“Circle” button on the top menu, as shown in Figure 4, and then drawing the target Aol on the
map.
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Figure 4 — How to select a drawing tool.

2.2. Step 2 — Ask a question in natural language

After selecting an area of interest, we can ask a question by typing it in the prompt box shown in
Figure 5. For example, as a first question, we could ask “What data are available?”.
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Figure 5 — How to ask a question in natural language by writing it in the prompt box.

Drawing Mode: [FreeDraw - |[ @ Polygon || @ Circle || @ Clear |

Victoria
°

Sesel

Toamasina

Mauritius
Maurice

© OpenStreetMa contributors

GEN4GEO will answer with a list of the available fragility indicators as shown in Figure 6.
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This dataset covers Myanmar and Mozambique from 2018 to 2026 at
multiple geographic levels (country, state/province, district, and grid
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Data Categories:

1. Demographics & Population
* Total population

2.Conflicts & Security
* Confiict events (UCDP)
* Protests and Riots (including wounded and killed)
* Non-State Actor Events / Insurgencies (including casualties)
* Criminal Organization Events (including casualties)
* Political Actor Events (including casualties)

3.Climate & Meteorology
* Air temperature (monthly average)
* Precipitation (monthly total) and rainfall volatility
¢ Rainfall anomaly (drought indicater - SPI-1)
* Evaporation (monthly total and from bare soil)
 Soil temperature (4 depth layers: 0-7cm, 7-28¢cm, 28-100¢m, 100-
289cm)
* Water reserves in vegetation, topsoil, and soil (4 depth layers)

4. Air Pollution
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Figure 6 — GEN4GEO answer to the question “What data are available?”
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The complete list of fragility indicators together with the data sources that have been used to
produce them is also available by clicking on the “Datasources” button on the top menu, as

shown in Figure 7.
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Figure 7 — How to obtain the complete list of fragility indicators and their sources.

Figure 8 shows the list of indicators obtained by clicking on the Datasources button. The list can

be scrolled with the mouse.

Datasources

Geospatial Fragility Database & Exploration Tool

GEN4GEO

Data dictionary

Total Built-up Area

Built-up Area with No

data i ic. Actual data can be from the following sources:
Search fields by name or descriptior Al Sources Any granularity
Field Name Source Granularity Description
Nightlight Rediance SR-NTL: VIRS-DNBINTL, geohash (1kmx Mean night-time light intensity within
Intensity LINTL Sentinel-2, 600m) built-up areas, serving as a proxy for
WSF Tracker economic and human activity:

WSF Tracker: Sentinel-
1, Sentinel-2, OSM, 600m)

SA-NTL VIRS-DNE NTL.

Energy Consumption LINTL Sentinel-2, 600m) emissions, corresponding to negligible
WSF Tracker enargy consumpticn
Unit: kn®
Built-up Area with Low SANTL VIRS-DNENTL. gaohash (1kmx Built-up areas with low radiance values,
Energy Consumption LJINTL, Sentinel-2, 600m) indicating limited or low energy

WSF Tracker

Unit: nW-cmesrod

Total built-up area in square kilometers,
derived from high-resolution settlement
extent mapping.

unit: kn?

geohash (Tkmx

geohash (kmx Built-up areas with no detectable light

consumption
Unit: kn?

Figure 8 — Complete list of fragility indicators.

You're now ready to use GEN4GEO and can ask your own questions. You don’t need to use the
exact names of indicators —GEN4GEO will interpret your query and provide information on the
indicators that can help answer it.



3. Free vs. Admin navigation mode

The area of interest (Aol) can be selected by drawing a custom area on the map, as explained
in Section 2.1, or by selecting predefined administrative areas, namely countries, regions within
countries, or provinces within regions. These three levels of predefined administrative areas are
called “Admin Level 0” (i.e. countries), “Admin Level 1” (i.e. regions), and “Admin Level 2” (i.e.
provinces). You can click on the “Drawing mode” drop-down menu to select your navigation
mode, as shown in Figure 9. By default, the drawing mode is set to “Free Draw.”
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Figure 9 — How to select a navigation mode.

As an example, if you select “Admin Level 17 (i.e. regions) navigation mode, you will be able to
draw a point, a line, a polygon, or a circle to select your regions of interest. If you click on the
“Point” button, the administrative borders of regions will show automatically (see Figure 10) and
you can click on one or more than one of them by keeping the “shift” key pressed on your
keyboard until you have selected all regions of interest. If you make the wrong selection, you
can click on the “Clear” button and choose again.
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* Internally displaced persons (by confiict and disasters)
9. Food Security

* Median and maximum food insecurity (IPC scale)

10. Education & Health

« Youth not in education/employment (NEET rate)
* Youth literacy rate
* Poliovaccinatien rates

11. Governance & Freedoms

‘‘‘‘‘

* Press freedom, political rights, civil liberties
* Freedom of assembly and association
* Respect for freedoms

12. Democracy Indexes

* Electoral, liberal, participatory, deli

13. Gender Equality
« Gender inequality indexes

Geographic & Temporal C
* Countries: Myanmar, Mozambique
+ Geographic Levels: Admin_0 (country), Admin_1 (state/province),
Admin_2 (district), Geohash (grid cells)
* Time Range: 2018-2025
* Granularity: Monthly or yearly
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Figure 10 — Admin Level 1 navigation mode — example.

The “Admin Level 2” (i.e. provinces) and “Admin Level 0” (i.e. countries) navigation modes work
in the same way. The only difference is the administrative boundaries that are shown on the



map. Figure 11 shows the “Admin Level 2” boundaries for Myanmar. Black borders indicate
countries, black dashed borders indicate regions, and pink borders indicate provinces. The
names of the provinces appear on the map when you hover the mouse over a province.
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Figure 11 — Admin Level 2 navigation mode — example.
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You can also use the key combination Ctrl+A to select:
e all regions within a country (Navigate at ADMO level, select the country, Ctrl+A)
e all the provinces within the selected region(s) of a country (Navigate at ADM1 level,
select the region(s), Ctrl+A))
e the countries to which the selected provinces belong (Navigate at ADM2 level, select the
province(s), Ctrl+A)).

The Ctrl+A shortcut can be used multiple times consecutively and the selection will
automatically change accordingly.



4. How GEN4GEO answers your questions

4.1. General structure of a GEN4AGEO answer

When you ask a question through the prompt window, GEN4GEO can answer in two ways:

1. If the question is generic and cannot be answered based on the fragility indicators stored
in the database, GEN4GEO will answer based on the general knowledge of the
underlying large language model (lim). For example, Figure 12 shows the answer to the
question “Can you give me a brief summary of the current political situation in Myanmar?”.
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Here's a brief summary of the current palitical situation in Myanmar (also known
as Burma): =
« InFebruary 2021, the military staged a coup and seized power, e \‘\
overthrowing the democratically elected government led by Aung San b
SuuKyi. This ended Myanmar’s brief period of civilian rule. ) \
= The military junta, led by General Min Aung Hlaing, has cracked down N ]
violently on pro-democracy protests and civil disobedience movements J
that have erupted across the country. Thousands of people have been ( Py
killed or imprisoned. Y b
= The military has consolidated its control, but it faces widespread A
resistance and armed insurgencies from various ethnic groups and a ’3\‘) "\ ()
growing "People’s Defense Force” opposed to the coup. j
* The political and economic situation in Myanmar has become increasingly {
unstable and fragile since the coup. There are serious concerns about [
human rights abuses, a worsening humanitarian crisis, and the potential

for further violence and confiict.

* The international community has broadly condemned the coup and
imposed various sanctions on the military leadership, but has struggled
to find effective ways to pressure the junta and restore democracy in
Myanmar.

Overall, Myanmar is going through a very turbulent and uncertain political
period, with the military firmly in power but facing ongoing opposition and

[ jask something }

Figure 12 — Answer to a generic question (i.e. a question that cannot be answered based on the fragility indicators
stored in the database).
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2. If the question can be answered based on the fragility indicators stored in the database,
GEN4GEO will retrieve the indicators that can help answer the question and will provide
the answer in four different formats:

a. An Al-generated text comment.
b. A chart displaying the time series of the indicators across the entire period
covered by the data in the database.

A table showing the indicators aggregated as requested by your question.

d. A map visually representing the selected indicators.

o

For example, let us consider the following question: “Can you give me the average population in
2025 for the selected regions?” The answer is shown in Figure 13. As you can see, the answer
includes the four components listed above, that is a comment, a chart, a table, and a map.
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Figure 13 — Answer to the question: “Can you give the average population in 2025 of the selected regions?”

4.2. How to customize a GEN4AGEO answer

How to customize maps
By default, the map is shown for the last month of the last year available in the database. You
can change month and year by using the “Period” selector shown in Figure 14.
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approximately 4.88 million in 2024. This provides a high-level snapshot of the
overall population size for the areas included in the analysis.
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If the answer to your question includes multiple indicators, you can also select the indicator to
be represented on the map, using the drop-down menu shown in Figure 15. The question
answered in Figure 15 is “Can you give me the average population and average mentions of
elections in 2024 for the selected regions?”. The answer includes the “population” and
“‘mentions_elections” indicators, accordingly. Note that this is possible only if you choose your
area of interest in admin mode (“Admin Level 0” or “Admin Level 1” or “Admin Level 2", see
Section 3).
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Figure 15 — How to change the indicator represented on the map.

If you are navigating in “Free Draw” mode, all indicators are represented on the same map. In
this case, you can only change the month and the year of the map as shown in Figure 14.
Figure 16 shows how the population and conflicts indicators are both represented on the map
answering the question “Can you give me the average population and average conflicts Uppsala in
2025 for the selected area?”.
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Figure 16 — Using “Free Draw” navigation mode to see multiple indicators on the same map.

How to customize charts
Charts can be customized by:

1. Selecting the indicator that is shown in the chart using the “Select data” menu below the

chart (Figure 17).
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Figure 17 — How to change the indicator that is shown in the chart.

2. Changing the plot type using the “Plot type” selector below the chart (Figure 18).
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Figure 18 — How to change the plot type of the chart.

3. Selecting and deselecting countries, regions, or provinces by clicking on their names
right above the chart (Figure 19). In this case, Figure 19 shows the answer to the
question “Can you give me the average population and average mentions of elections in
2024 for the selected regions?” for the Magway, Mandalay, and Rakhine regions of
Myanmar.
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Figure 19 — How to select/deselect time series in the chart.



4. Selecting and deselecting all countries, regions, or provinces by clicking on the “Hide
all’/“Show all” button right below the chart (Figure 20Figure 19). In this case, Figure 20
shows the answer to the question “Can you give me the average population and average
mentions of elections in 2025 for the selected regions?” for the Magway, Mandalay, and
Rakhine regions of Myanmar.

e » GEN4GEO » Dashboard Sendusafeedback Datasources About... @
. — = u y ——
» -
“Can you give me the average population and average mentions of B o MapView - | DrawingMode: AdminLevel1 - || @ Point || ~Line | @ Polygon | @ Circle | @ Clear |~ Legend X
elections in 2025 for the selected regions? I-I P et 7
fagar @\“m"‘ﬂ BN { Total Population  ~
Rakhi i igh election media attention P Jashor iﬂ'\ y T 1 . Period: 112025  ~ |
A 4 e arrtu
relative to its population size, receiving nearly four times more mentions L L § v
than the much larger Mandalay region. This inverse relationship between 2 Khulna : 1 { <3733275.6
population scale and electoral coverage suggests that Rakhine's palitical 4 ale \ W < 56249612
dynamics or electoral si greater media ! o L W <7516646.8
hattogram
focus in 2025 despite its smaller demographic footprint. The pattern Ly 9 [ W <9408332.4
indicates that election coverage intensity is driven by factors beyond . >0408332.4
N size, reflecting regional political importance
or contested electoral conditions. X
Total Population
] Magway Mandalay Rakhine
2,000,000 Lo
00
T
{ h
Loikaw A g i
5
{
s
1 Chiiang Ma:
(W
\:'>\ Lan

1096595655

2025 Rakhine 1800518.91 §2.36
2025 Magway 5636589.45 36

. N\
Askme anything \
! ¢ .. Protomaps & 0penStreetMap ;

Figure 20 — How to select/deselect time series in the chart all at once.

5. Selecting a custom temporal range: The plot supports interactive navigation along the
temporal axis to allow precise selection of time intervals.

a. Select a specific time interval: Click-and-drag over the plot area to select a
custom temporal interval. The selected range is highlighted with a darker grey
background.

b. Pan in time: Hold the ALT/Option key and Click and drag the plot to move
backward or forward in time while maintaining the current zoom level.

c. Reset the view: To return to the default temporal extent, click the Reset button
located in the top-right corner of the plot. The button appears automatically when
the mouse hovers over and the default zoom has changed.

How to customize tables

Tables can be customized by sorting the data in ascending or descending order based on one
or multiple selected columns, as shown in Figure 21. In this case, Figure 21 shows the answer
to the question “Can you give me the population and mentions of elections in 2024 for the selected



regions? Specify the month and the region.” for the Magway, Mandalay, and Rakhine regions of
Myanmar. The data in the table are sorted by population in descending order.
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How to customize Al-generated text comments

Text comments can be customized only by asking the same question again by specifying the
changes that you would like to see in the comment. Figure 22 shows the answer to the question
“Can you give me the population and mentions of elections in 2024 for the selected regions? Specify
the month and the region. Give me a super short comment.” for the Magway, Mandalay, and
Rakhine regions of Myanmar.
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5. How to create a report

5.1. How to remove content

Any content generated in the chat, including text and maps, can be deleted if needed. To
remove an item, select it and then click the “Delete” button located in the top-right corner of the

item, see Figure 23. The item will be permanently removed.
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Figure 23 — How to delete an answer.

5.2. How to generate and save a report
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Click the three horizontal lines (=) in the top-left corner of the page to open the main menu, as

shown in Figure 24.
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Figure 24 — How to open the main menu.

Before creating a report, you can include the map from the latest chat answer. To do this, click
the “Add a map screenshot” button, as shown in Figure 25.
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Figure 25 — How to create a report including a map.

Click the “Create a pdf report” button to generate a report containing all the questions and
answers from your GEN4GEO chat, along with any attached maps, as shown in Figure 25.

5.3. How to export data

Users can export all charts, tables, and maps produced by GEN4GEO.

To download charts, go to the answer section below the chart and click “Export plot as...”, as
shown in Figure 26. You will be able to choose among different export formats, including .csv,

XIsx, .png.
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Figure 26 — How to export charts.

To download tables, go to the answer section below the table and click “Export table as...”, as
shown in Figure 27. You will be able to choose among different export formats, including .csv,
Xxlsx, .pdf.
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To download maps, click “Add a map screenshot”, as shown in Figure 25. Then, in the answer
section below the newly generated image, click “Export as image”, as shown in Figure 28.
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5.4. How to save and restore a session

To manage sessions in GEN4GEO, click on the main menu (the three horizontal lines (=) in the
top-left corner of the page) and then use the buttons shown in Figure 29.

e > GEN4GEO » Dashboard > (- Sendus afeedback Datasources About... @
e —— -

1

Start a new session

+ " 3 ; " - " - "
wonMap *Rate .Delete ! Q ||Map View v Drawing Mode.lAdmlnLevel'l H 9 Point H ~ Line ” @ Polygon H @ Circle H ocm
Save the current session w 1.5 \5 T
. . e selected regions? §
Loadaprevioussession / Y| | | U RS, \ R O f
{
Th Nacross the selected regions. AR
Tt G Add a map screenshot rather than the population in
ar ut the time period or
ge @ Create a pdf report Ie the average population in
20
B Logout
[ Bago [ Kayin Mon Yangon
9,000,000 .
8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000
P P3P 2 2R P PP PP PP PP PP PSSP
RN R AR AN AR
ol 0f N 6F 0f nF oF of nF 6F 0F N 6F 0f N 6F 0 N oF o
Plottype  ExportasPNG ExportasCSV

{

.
Lassuiss: © OpenStreetMap contributors.

Ask something ,-\

Figure 29 — How to start, save and load sessions.

The “Start a new session” button deletes the current session and starts a new session. All
interactions with GEN4GEO from the current session will be permanently deleted, unless they
are explicitly saved before starting a new session. The “Save current session” button allows you



to save the current session by storing the chat history as a . json file on your PC. The “Load
previous session” button allows you to select a previously saved. json file to restore a past

session.

After restoring a previous session, you can re-draw the map corresponding to anyone of your
past questions by clicking on the question and then on the “View on Map” button that appears in
the menu right above the question, as shown in Figure 30.
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Figure 30 — How to re-draw a map from a previous session.

6. How to optimize your prompt

GEN4GEO uses a large language model (llm) to interpret your questions. You do not need to be
precise in the way you ask your questions, as the llm can understand your questions and select
the indicators that best answer them. For example, you do not need to use the exact name of
fragility indicators to extract information on those indicators. You can also make typing errors
and the llm will correct them automatically. For example, you can ask “What is forest extent in
the selected area?” or “What is frest extent in the selected area?” and obtain the same answer,
as shown in Figure 31. In this case, you are not using the exact name of the indicator (which
would be “forest_extent”) and you are misspelling the word forest at the same time, but the IIm

answers your question correctly.
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Similarly, you can use generic or collective names to extract multiple indicators at a time. For
example, you can ask “Can you give me total mentions by topic?” and the dashboard will return
multiple indicators of mentions, as shown in Figure 32.
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Figure 32 — Answer to the question “Can you give me total mentions by topic?”

However, even if the answer is correct, it may not be complete. In the previous example, you
cannot be sure that the answer includes all indicators of mentions in the database. You can
verify this by clicking on the “Datasources” button in the top menu providing the complete list of



indicators. If you want to make sure that the answer includes all the indicators that you need,
you should list them one by one in your question, as shown in Figure 33. The question is “Sum
by year for each of the following indicators: Protests and Riots, Non-State Actor Events, Criminal
Org Events, Political Actor Events.” The question lists 4 indicators, by their name, and GEN4GEO
shows the 4 requested indicators. The question also specifies “sum by year”. This results in a table
providing totals for all available years (2018-2025).
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Figure 33 — How to ask a precise question.

By asking specific questions, you can aggregate data in different ways, along the geographical
and time dimensions. For example, you can ask “Can you give me the total number of
Non-State Actor Events in the entire period?” and, in this way, obtain the total number across
the entire 2018-2025 period, as shown in Figure 34.
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You can also ask GEN4GEO to compute correlations. For example, by asking “For each region
compute the R parameter of correlation between crop extent and conflicts UCDP”, GEN4GEO
tests the correlation between crop extent and conflicts on data aggregated at regional level.
Results are shown in Figure 35.
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Figure 35 — How to test the correlation between variables.






7. How to provide feedback

Feedback can be provided either by rating individual answers or by completing the
feedback questionnaire.

To give feedback on the overall functionality of GEN4GEOQ, click the red “Send us a
feedback” button, as shown in Figure 36.

e > GEN4GEO > Dashboard »_ C ?end usafeedback )Datasources About... @

] View on Map *Rate W Delete E] Drawing Mode: |Admin Level 1 ~ “ 9 Point ” ~ Line ” @ Polygon ” @ Circle ” ocm
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Can you give the average population in 2024 of the selected regions?

The data shows an average population of 4,211,791 across the selected regions.
This figure represents the overall population size rather than the population in
any specific year. Without additional context about the time period or \
geographical scope, it is not possible to determine the average populationin N\,
2024 from this data alone. AN
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Figure 36 — How to rate GEN4GEO.
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A new page will open with an anonymous questionnaire, as shown in Figure 37. Answer
the questions by selecting a rating from 0 to 5, reflecting your experience with
GEN4GEOQO’s main features.

GEN4GEO Feedback Questionnaire

We'd love to hear your thoughts on GEN4AGEO—your feedback is important to us!
» Anonymous * 5 questions

1. Natural Language Interaction - How simple and intuitive was it with GEN4GEO to explore geospatial
data using natural language queries?

0: Not intuitive at all, 5: Extremely intuitive

0 1 2 3 4 5

2. Data Exploration Speed - Did GEN4GEO improve your ability to quickly explore and understand
fragility-related data?

0: Not at all, 5: Very much

0 1 2 3 4 5

3. Technical Barrier Reduction - How well did the system enable you to perform data analysis without

technical support or coding knowledge?

0: Not well, 5: Very well

o i 2 3 4 5

4. lization Quality - How iate and insightful were the automatically selected visualizations

for your queries?

0: Not appropriate, 5: Extremely appropriate

Figure 37 — How to submit your answers to the questionnaire.



To rate an answer from GEN4GEO, you can click on the answer and select the star icon
in the top-right corner of the item, as shown in Figure 38.

a > GEN4GEO > Dashboard >_

.~ Sendus afeedback Datasources About... @

[J View on Map (JkRate)

Can you give the average population in 2024 of the selected regions?

The data shows an average population of 4,211,791 across the selected regions.
This figure represents the overall population size rather than the population in
any specific year. Without additional context about the time period or
geographical scope, it is not possible to determine the average population in
2024 from this data alone.
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Figure 38 — How to rate an answer.
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A pop-up window will then appear, allowing you to submit your rating on a scale of 1 to 5,

as shown in Figure 39.

Please, rate the selected response

Your feedback help us to improve GEN4GEO!

Ratingis: 4/5

Figure 39 — How to submit your rating of an answer.
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