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You Can’t Manage What You Can’t Measure: How geoAI 
Transforms Indonesia’s Human-Nature Conflict Zones

By Nadinè Galle
What comes to mind when you 
hear “conflict zone”? A place 
where factions are waging war 
against each other? An area 
marked by extreme violence? A 
region at sea in which ships are 
prone to being attacked? In 2017, 
Penn researchers launched “The 
Atlas for the End of the World,” 
which outlined a different kind of 
“conflict zone”: zones of imminent 
conflict between urban growth 
and biodiversity.

Specifically, the Atlas showed the 
difference between the United 
Nations Convention on Biological 
Diversity (CBD) targets for 
achieving 17% (global terrestrial) 
protected area by 2020 and what 
is actually protected today in the 
398 eco-regions that comprise 
the world’s 36 biodiversity 
hotspots. The world’s scientific 
and conservation communities 

have called attention to these 
so-called “hotspots” as the most 
threatened biological places on 
Earth.

Jakarta: “Hotspot city”

While several factors have led to 
the demise of global biodiversity, 
urbanization and its demand 
for intensive agriculture are 
primarily to blame (WWF Living 
Planet Report, 2018). Mapping 
of these areas of human-nature 
conflicts has led to the definition 
of “hotspot cities”: cities with 
300,000 or more citizens who 
are in direct conflict with 
biologically-rich regions. In 
the Atlas, Richard Weller and 
his colleagues outlined 422 of 
these “hotspot cities” that fall 
within the world’s 36 recognized 
biodiversity hotspots. The 
research also took a closer look 

at 33 of the world’s biggest and 
fastest-growing cities situated 
in these hotspots, including our 
latest project: Jakarta. 

Jakarta has most recently 
made headlines for being the 
fastest-sinking city in the world. 
Heri Andreas, who has studied 
Jakarta’s land subsidence for the 
past 20 years at the Bandung 
Institute of Technology, found 
95% of North Jakarta will be 
submerged by 2050 (Lin & 
Hidayat, 2018).

While Indonesia’s president is 
considering moving the nation’s 
capital, there are other issues to 
contend with. For one, the city 
is also one of the world’s fastest 
growing. Currently, some 28 
million people call the Greater 
Jakarta Metro Area home, and it’s 
set to surpass Tokyo as the 

world’s largest city with 35.6 
million people by 2030. Without 
reliable public transport, the 
city is also home to some of the 
world’s worst traffic jams, and 
coupled with smoke from the (at 
times, illegal) burning of forests 
and agricultural land, the city has 
dangerous levels of particulate 
matter.

Similar trends can be seen in 
other fast-growing Indonesian 
cities where infrastructure 
has failed to keep pace with 
population growth. Despite the 
government’s best efforts to curb 
severe air pollution by phasing 
out leaded gasoline, inspecting 
car emissions, and switching 

from diesel to compressed 
natural gas for its power plants, 
these efforts are no match for 
Indonesia’s booming economy. 
In the past decade, millions 
more people were able to afford 
cars, motorcycles, mopeds, and 
scooters, which led to increased 
particulate matter and decreased 
air quality.

How to objectively monitor the 
“quality” of urban green?

Humans, like their ancestors, 
need green space to thrive. And 
with increasing urbanization in 
places like Jakarta, already scarce 
green space are stretched even 
further. We rely on these parks, 

gardens, and urban forests to 
promote physical and mental 
health, cool the air, and filter out 
fine particulate matter—one of 
the most dangerous forms of air 
pollution. To continue harnessing 
these benefits as cities grow, 
green space must also grow 
in parallel. However, it is not 
sufficient to merely grow the 
quantity of urban green space 
without consideration of its 
quality.

It is important to consider that 
not all green space is created 
equal. Variations in ecological 
“quality” (number of species, 
integrity of ecological processes) 
may very well influence the link

between access to green space 
and benefits to human health 
and well-being (Wood et al., 
2018). Therefore, it is crucial to 
map, understand, and monitor 
these changes, whether positive 
or negative.

Green City Watch is an 
Amsterdam-based start-up 
that taps into high-resolution 
satellite imagery and the latest 

advancements in a new field 
called “geospatial artificial 
intelligence” (geoAI) to map the 
quality of urban green space. 
Previously, satellite imagery and 
GIS had mainly been used to 
map the quantity of green space, 
or perform land use/land cover 
change analyses. But Green City 
Watch takes this analysis a step 
further. 

Our technology combines 
ecological knowledge, new 
data sources (high-resolution 
satellite data) and innovative 
technologies (machine learning 
& AI) to measure the quality of 
urban nature. We also measure 
where the most impact can be 
achieved when constructing 
new—and improving old—green 
space. Our technology is able to 
recognize and measure the 
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Jakarta Data Visualization

http://atlas-for-the-end-of-the-world.com/index_0.html
https://wwf.panda.org/knowledge_hub/all_publications/living_planet_report_2018/
https://wwf.panda.org/knowledge_hub/all_publications/living_planet_report_2018/
https://www.bbc.com/news/world-asia-44636934
https://www.bbc.com/news/world-asia-44636934
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02320/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.02320/full


biodiversity and quality of urban 
nature.  Frequent analyses 
make it possible for us to 
increasingly recognize and 
interpret nature and biodiversity 
through our models. We are 
also able to measure the health 
and composition of trees and 
plants from the satellite data. 
We work closely with urban 
ecologists, biodiversity experts, 
and universities to improve our 
analyses and ground-truth them 
in the real world. 

Our model has endless 
applications for municipalities, 
green managers, and ecologists 
to conduct their park-inspections 
in a faster and more targeted 
way. This not only increases 
the efficiency and quality of 
inspections, but also enables the 
manager to take more flexible 
and focused action. This leads to 
higher quality green space and 
optimal protection of biodiversity. 
The technology runs on big 
(geo)data, which we believe is 

the next frontier in ecosystem 
management.

The in-house developed Green 
City Watch Index, scores green 
spaces on select ecological, 
social, and economic parameters, 
to holistically measure the 
quality of these spaces. The 
Index considers water bodies, 
riparian vegetation zones, a 
park’s composition, amenities 
and facilities, and many other 
variables. 
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Proof of concept across 
Indonesia’s 26 most-populated 
cities

After winning Maxar’s GBDX for 
Sustainability Challenge, Green 
City Watch began collaborating 
with the World Bank’s City 
Planning Labs (CPL) team, who 
has a mandate to accelerate 
evidence-driven urban planning 
in Indonesia.

To establish a proof of concept, 

Green City Watch analyzed 26 
of Indonesia’s most populated 
cities, including Jakarta, to 
measure both the quantity and 
quality of green space. Within 
three months, the initial proof of 
concept managed to successfully 
identify 531 parks within the 
26 cities. Taken all together, this 
represents 1,817 hectares of 
green space in Indonesia. To put 
that into perspective, the City of 
Amsterdam (The Netherlands) 
has about 1,476 hectares of 
green space in total – almost as 

much as Indonesia’s major cities 
combined.

In addition to mapping the 
quantity of green space, in terms 
of the geographical extent and 
locations of the green space, our 
proof of concept also measured 
the quality of green space by 
measuring parks’ infiltration 
capacity (the maximum rate at 
which soils can absorb rainfall), 
ratio of permeable versus 
impermeable land (where water 
can percolate into the soil to
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filter out pollutants and recharge 
the water table versus where it 
is blocked by concrete, buildings 
or other materials), the number 
of trees within the parks, and 
the availability of amenities and 
recreational facilities. The latter 
leveraged crowdsourced data 
from the OpenStreetMap (OSM) 
initiative.

For example, in Jakarta, Green 
City Watch calculated these 
statistics using our algorithms: 

• Parks cover 825 hectares
• 43 parks over 2 hectares in 

size
• Over 300 hectares of trees, 

90 hectares of grass and 20 
hectares of water within parks

• 225 hectares of high-quality 
green space, according to the 
Green City Watch index

• Monas Park, one of the 
biggest city parks in Asia, 
has 8 public toilets, 6 sport 
pitches and 5 historic 
monuments

Now, with the added support 
of winning the World Bank’s 
Disruptive Technologies for 
Development (DT4D) Challenge 
Award, Green City Watch will 
collaborate with CPL again 
to develop a “Green and Blue 
Footprint Tool” that builds upon 
the project to include water 
bodies and scaling it to realize 
real-world impact.

If we’re serious about imagining, 
designing, and building biophilic 
cities, we must begin to measure 
the nature within them in 
terms of both quantity and 
quality. Monitoring the urban 
environment with geoAI can 
reduce the observer bias that can 

typically plague ground-based 
measurements. But, perhaps most 
importantly, open-source geoAI, 
like Green City Watch aims to 
develop, can make monitoring 
cheaper and more accessible, 
by supplementing—or even 
replacing—in-situ measurements. 
Ultimately, enhanced assessments 
of existing conditions will help 
optimize the scarce resources 
within planning departments, 
to ensure better green space for 
today’s—and tomorrow’s—rapidly 
urbanizing populations.

 
Nadinè Galle is Co-Founder and 
CEO of Green City Watch, PhD 
Candidate, Ecological Engineering, 
University College Dublin and 
Fulbright Scholar, MIT, Senseable 
City Lab
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