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SUMMARY

Everything started with the map. Since the beginning of the full-scale Russian invasion of
Ukraine, global news agencies, intelligence agencies, independent cartographers, and
investigative journalists have pored over the map. They all seek to create the simplest, most
understandable, and visually appealing map to explain the complex realities of this brutal,
unprovoked war. Russia’s full-scale invasion of Ukraine is being monitored by the watchful
eyes of commercial satellites like no other conflict before. That is why the focus of this
project is on the satellite infrastructure. The project straddles both the deeply personal realm
and the domain of scientific observations, deductions, and results. The research focuses on
the destruction of the Kakhovska Dam, which happened on 6 June 2023 and holds significant
environmental implications. The Earth is covered by natural and human made disasters. If we
wish to develop as a real civilization and not to destroy ourselves, it is time to unite and
change the standards from consumption to creative. By weaving together art and science, this
project seeks to shed new light on complex issues and foster a deeper understanding of the
world around us.
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Introduction

Everything started with the map. Since the beginning of the full-scale Russian invasion of Ukraine,
global news agencies, intelligence agencies, independent cartographers, and investigative journalists
have pored over the map. They all seek to create the simplest, most understandable, and visually
appealing map to explain the complex realities of this brutal, unprovoked war. Yet these maps are full
of reductionist practices that tend to simplify and erase the reality of what they are supposed to
represent. This project is a continuation of a master thesis “Mapping Uncertain Landscape”, where
Isupova analyzed Ukrainian modern cartography related to the war in Ukraine and compared various
cartographic sources. Exploring the question of accuracy when mapping the uncertainties of war, the
problems and possible alternatives to modern cartographic practices are met (Isupova, 2023). As well
as focusing on satellite infrastructure.

On the road between Ivankiv and the Belarus border, on the 27th of February of 2022, a convoy of
Russian troops was sighted by the Google Maps satellite. It was one of the first instances in this war
where non-military satellites were employed to observe the conflict. Russia’s full-scale invasion of
Ukraine is being monitored by the watchful eyes of commercial satellites like no other conflict before.
That is why the focus of this project is on the satellite infrastructure.

The project straddles both the deeply personal realm and the domain of scientific observations,
deductions, and results. Ultimately, the goal is simple: to see, witness, and comprehend, in this case,
the vegetation and ecology of a specific region in Ukraine as a result of war. The research focuses on
the destruction of the Kakhovska Dam, which happened on 6 June 2023 and holds significant
environmental implications.

The Machine
For this project S. Isupova built a map-making machine, mapping the data from the satellite with a
limited amount of accuracy, and transforming satellite images into maps of the territory.

The machine is continuously drawing maps of the Ukrainian terrain on a large roll of paper. The
mechanism is built similarly to a pen-plotter. Using 3D printing parts as well as wood and metal as its
core, it has a CNC circuit. As a result, it functions like a CNC machine. Being able to adjust the X and
Y axes allowed Isupova to use a bigger size of paper. As well as the construction of a specific holder
for pens and markers she could use various tools for plotting and drawing the maps, creating more
varied diverse cartographies. The goal was to take charge of the cartographic process that has been
prevalent in the media ever since the beginning of the full-scale invasion. By combining satellite data
with pen-plotting, joining the ranks of countless amateur cartographers, all contributing to the
observation of the war through an ecological lens.

Method

This project delves into the intriguing intersection of art and science. Philosopher Wilfrid Sellars
proposed a conceptual division between everyday reality, termed the "Manifest Image,” (van
Fraassen, n.d.) and the underlying fundamental processes referred to as the "Scientific Image." These
scientific processes are not always easily translatable into comprehensible images for our
understanding, leading to a dichotomy between the visible reality and the fundamental particles of the
universe. Although some contemporary scholars challenge this dualism between art and science, it is
possible to reconcile the two.

Maps are epistemological as well as deeply ontological, at the same time offering a framework of
thinking about the world and a set of judgments about the world itself (Kitchin et al., 2009). Map-
making machine by S.Isupova turns agricultural data from the satellite into the maps of the territory
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and reveal the changes in the landscape. It can draw landscapes: reveal trees, fields, and hedges, life
growth, recovery, and renewal.

Satellite images are used nowadays to monitor different processes on the Earth with high enough
resolution to trace events as floods, landslides (Tajudin et al., 2021), consequences of natural and
human made disasters (REACH, 2023).

The normalized vegetation index (NDVI) and moisture index (NDMI) indices were used for
represented investigation, as approved methods with good correlation of the results (Strashok et al.,
2022). The aim is to show the contrast of the situation on the Dnipro River and nearby territories
before the destruction of the dam and after. Data was chosen from Sentinel-2 L1C (NDMI) and L2A
(NDMI) for the periods with the least amount of clouds along the chosen territory above the Dnipro
River.

The plotting machine was developed as a part of the Diploma Project at the department of Space &
Communication (MA) at HEAD Geneva by S. Isupova (fig.1). Isupova had the opportunity to use Al-
powered geospatial data analytics tools specifically for agricultural data that is typically used by
farmers to monitor their fields. The aim was to visualize NDRE (Normalized Difference RedEdge) to
indicate the photosynthetic activity of a vegetation cover used to estimate nitrogen concentrations in
plant leaves. For the represented investigation, the same plotting machine is used to visualize NDVI
and NDMI indices.

P

Figure 1 Principal view of the plotting machine and the results of previous investigations.

Results

Graphs in figure 2 illustrate the decrease of the moisture index and increase of the vegetation index in
one of the points on the Kakhovska water reservoir. The trend of the function changes dramatically, as
after the damn construction such levels of this factors never observed.

The NDVI maps also show the scale of the consequences (fig. 3). The moisture level along the Dnipro
River evidently changes, because the water level dramatically decreases in Kakhovska water
Ireservoir.

The areas of Kherson and Odesa region along the Dnipro river are flooded and dirty waters from sink
and cemetery regions got into water supply horizons. At the same time, the citizens of Nikopol city
suffer from water shortage.
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Conclusions

Ultimately, the purpose of the project is two-fold. This project is a way to keep bearing witness. This
strenuous labor of witnessing is performed by people in Ukraine every day.The idea that something
traumatic needs to be witnessed, seen, and heard is a cornerstone of journalism. This work is now
additionally carried out by artists, scholars, and scientists in Ukraine. The epistemological need to
witness this is an ancient idea of science, stemming from Galileo.
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Figure 2 The graphs of NDVI and NDMI variations for the point on Kakhovska water reservoir
nearby Nikopol. Landsat 2 NDVI and NDMI courtesy of the U.S. Geological Survey processed by
Sentinel Hub

Figure 3 Images of the NDMI maps for different periods: A —2022.06.03, B— 2023.06.18, C —
2022.07.03, D—2023.07.03. Landsat 2 NDMI courtesy of the U.S. Geological Survey processed by
Sentinel Hub

Secondly to challenges the general need for homogeneity and simplicity in cartography when it comes

to the spatial representation of the war. To shift the focus from what you can typically see on the
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modern maps about Ukraine: territorial gains and losses, red and blue, flooded and drained areas, the
levels of vegetation. From the grass and trees to growth and decay, natural processes are influenced
by the acts of war. The research follows the work of various Ukrainian scholars including Darya
Tsymbalyuk (Tsymbalyuk, n.d.) who see the current war as yet another actualization of imperialism.
Operating through erasures, ecology is another level of erasure that we do not always focus on. But
looking closer at it can make us understand a lot about the war itself. As well as possible future
reconstruction or healing.

Satellite data shows the results of dam destruction. Humanity is able to create safe and peaceful
world. But nowadays people observe destruction, death and suffer from humans’ anger. Lack of
wisdom lead to one more ecological catastrophe by humans.

This example shows one more time that human activity often is not wise. This is the reality of
imperialism, the totalitarian government that is Russia and Putin's regime. The Earth is covered by
natural and human-made disasters. There is competition everywhere and almost no place to real
peaceful, creative standards of society. If we wish to develop as a real civilisation and not to destroy
ourselves, we need to fight the colonial narratives and totalitarian practices of brute force that was
prevalent during the last century. The global community together with climate activists around the
world should rally to stop the aggression.

It's time to come together and shift our focus from colonial practices of sheer strength to global
humanitarian rights and adherence to international law. By weaving together art and science, this
project seeks to shed new light on complex issues and foster a deeper understanding of the world
around us.
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