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HUGSI - Husqvarna Urban
Green Space Index - an index
to safeguard green spaces in

urban areas

Imagine New York without Central Park, London
without Hyde Park, or that the little pocket park
closest to your own home would be replaced with
a new office building or a parking lot. As urbaniza-
tion continues, the battle for land and resources
intensifies, putting parks and all types of green
spaces at risk.

Green spaces, trees and plants are the lungs of our
cities, improving air quality, managing rainwater,
and contributing to the physical and mental health
of the citizens. With more people sharing the same
space, it becomes vital to safeguard the green
spaces, ensuring that the green space per capita
is not jeopardized.

Peter Drucker said, “What gets measured, gets man-
aged”. That is exactly why we developed HUGSI. By
applying computer vision and deep learning tech-
niques on satellite images, HUGSI unveils insights
about the current state and historic development

of vegetation and their surrounding environment in
urban areas. This makes it possible to find out how
green cities really are and if densification is reduc-
ing the amount of urban green spaces.

Anders Johanson
CTO, Husqvarna Group

We hope and believe, that this index will empower
city representatives with the data needed to safe-
guard green spaces. We also believe that using this
technology will make parks greener, safer, and ena-
ble resources to last longer through prediction of fu-
ture growth and taking preventive actions. Knowing
the health status of a tree can not only minimize the
risk of dead branches falling but also compliment,
and in some cases replace date scheduled mainte-
nance with need-based care to improve the green
spaces and give landscapers time for other tasks.

For HUGSI, we have monitored 98 cities around the
world. As a baseline, we used the cities that are
members of C40, the network of the world's meg-
acities committed to addressing climate change,
representing 700+ million citizens and one quarter
of the global economy. Imagine the positive effects
when these cities collaborate with the insights and
opportunities from HUGSI and begin employing the
benefits of digitalization in their green spaces.

Digitalization, robotics and autonomous solutions will
play a key role in making the green spaces of cities
more sustainable, HUGSI is a milestone on the journey.

The full HUGSI data set on regional and city level is available at www.hugsi.green

HUGSI has been developed by Husqvarna Group Al Lab in collaboration with 20tree.ai



Viewing green

space from above

What is HUGSI

HUGSI stands for Husqvarna Urban Green Space Index

— a digital innovation initiative developed by Husgvarnain
collaboration with 20tree.ai. The ambition is to help safeguard
and improve maintenance of green spaces in urban areas.

By applying computer vision and deep learning techniques on
satellite images, HUGSI unveils insights about the size, propor-
tion, distribution, and health of green space in urban areas.

Why HUGSI matters

Urbanization is happening at an unprecedented pace. Cities
are increasingly focused on sustainable development. With
proven environmental and recreational value, the develop-
ment and management of urban green space is becoming a
focus area for cities across the globe. It takes political guid-
ance, citizen participation and cross-sector collaboration to
turn the vision for urban green space into reality.

That's why we created HUGSI - to raise the awareness about
the value of urban green space among citizens, support city
officials and politicians to make data informed decisions and
facilitate the collaboration across industries and organizations
to together make “smart and sustainable city” a reality.



Highlighting cities
with “green” commitment

How the cities were chosen

The index includes 98 cities in 51 countries. The city selection
is based on C40 members*, including temporarily inactive
cities. Since the C40 cities also care a lot about sustainability it
was a perfect match for us. In addition, we have added Geneva
(Switzerland), Brussles (Belgium), Gothenburg (Sweden)

and Marseille (France) to allow domestic comparisons in key
European countries.

How urban area of a city is defined

City boundaries in HUGSI are defined based on OSM
Boundaries dataset provided by Open Street Map. Population
data from Global Human Settlement Layer (GHS-POP) is used
to adjust city boundaries so we only take into consideration
urban areas where citizens actually reside.
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For detailed information about the method behind
HUGSI please visit

hugsi.green

Read more about C40: https://www.c40.0rg/

Read more about OSM Boundaries data:
https://wambachers-osm.website/boundaries/

Read more about Global Human Settlement Layer:
https://ghsl.jrc.ec.europa.eu/ghs_pop2019.php

*C40 is a network of the world's megacities committed to
addressing climate change. C40 supports cities to collaborate
effectively, share knowledge and drive meaningful, measurable
and sustainable action on climate change.

How it works

Satellite image data is acquired from
Copernicus project supported by European
Commission and European Space Agency (ESA).

Computer vision and machine learning
techniques are applied to turn satellite image
data into a range of urban green space metrics.

The overall greenness scores are calculated
and are used to rank select cities.



Global ranking

The HUGSI-index compares the level of greenness in 98 cities ~ Hence, all cities are assessed when they are at their greenest.
from 51 countries, divided into 7 regions. By identifying and
recognizing these green heroes, we hope that the top ranking
cities in this index can serve as inspiration for others on how to
increase and distribute green spaces in urban areas.

The index calculation is based on the percentage of vegeta-
tion (trees and grass) and weighing in the average health and
distribution of the urban vegetation.

To learn more about the index, visit hugsi.green.

As the cities are located in different climate zones, we have used

data for the index from the greenest day of each individual city.

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Durban Brussels Jaipur
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees
Dhaka Austin Durban

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 0 Water Other
1st Durban 840 175% 42% 1.6%
2nd Rio de Janeiro 782 133% | 38.6% 2.8%

3rd Austin 774 134%  41.7% 0.8%

4th Beijing 773 119% 375% 2.2%

5th Geneva 765 30.2% 25.8% 5.5%
6th Dalian 761 142%  35.8% 4.8%

7th Gothenburg 755 61%

8th Heidelberg 750 139% | 374% 31%

9th Qingdao 744 10.7% | 34.4% 4.2%

10th Caracas 743 101% 391% 0%



Durban

1,030 km2 3,30,1769

City area and population

Congratulations Durban, and foremost, congratulations to
everyone living in the city of Durban (eThekwini), South Africa.
Not only is Durban the global winner of the first HUGSI index,
the African megacity with more than 3 million inhabitants also
scored the highest percentage of green space in urban areas
and highest percentage of urban area covered by trees.

The vision for this coastal city is to be Africa’s most caring
and livable city by 2030. As part of a five-year strategic plan
to develop and sustain spatial, natural and built environment,
the city is implementing several projects to make eThekwini
a green-leading city. The city has specifically focused on
urban forestry, and to engage the community in greening
their environment.

To learn more about Durban’'s commitment to green
spaces, visit: http://parks.durban.gov.za

Statistics
60% 66% 073

185.8 m2

* Trees 6 Water
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Results from
Africa

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Durban Durban Dakar
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees
Durban Durban Durban

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 6 Water A Other
st Durban 840 175% 42.0% 38.9%
2nd Dar es Salaam 720 212% 28.3% 48%
3rd Tshwane 71 10.2% 32.5% YAV
4th Johannesburg 706 15.1% 274% 572%
5th Cape Town 611 14.5% 21.0% 62.3%
9th Accrea 264 13.2% 6.1% 76.8%
10th Lagos 188 12.2% 2.4% 65.5%
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Results from
Central East Asia

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Dalian Nanjing Zhenjiang
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees
Dalian Zhenjiang Beijing
Top 10
Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 6 Water A Other
1st Beijing 773 11.9% | 375% 48.4%
2nd Dalian 761 14.2% | 35.8% 452%
3rd Qingdao 744 10.7% 34.4% 50.7%
4th Nanjing 735 14.9% 30.4% 46.0%
5th Fuzhou 732 19.8% 28.2% 43.0%
9th Wuhan 66.3 236% 179% 477%
10th Chengdu 661 111%  274% 58.6%
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Results from
Europe

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Geneva Brussels Rome
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees
Geneva Gothenburg Berlin

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 6 Water A Other
st Geneva 765 30.2% 25.8% 385%
2nd Gothenburg 755 11.3% 38.3% 44.3%
3rd Heidelberg 750 139% | 374% 45.6%
4th Warsaw 731 131%  379% 472%
5th Oslo 723 9.5%  38% 48.7%
6th Barcelona 704 22.3% 207% 54.9%
Tth Berlin 689 9.2%| 40.6% 46.3%
8th Stockholm 676 84% 35.9% 45.8%
9th Marseille 66.3 128% 28.2% 54.3%
10th Moscow 659 18% 312% 51.9%



Results from
East, Southeast Asia & Oceania

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Hanoi Auckland Hanoi
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees

Hanoi Auckland Ho Chi Minh City

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 6 Water A Other
st Auckland 66.0 8.3% 28.7% 51.7%
2nd Ho Chi Minh City 653 11.7% | 28.8% 50.9%
3rd Hanoi 651 31.4% 19.0% 38.4%
4th Bangkok 619 115% |19.5% 64%
5th Singapore 59.3 96% 271% 58.6%
6th Kuala Lumpur 548 6.2% 25.9% 65.9%
Tth Seoul 526 4.6% 26.6% 63.3%
8th Quezon City 421 4% 19.0% 74.7%
9th Sydney 376 71% 13.0% 5%

10th Yokohama 3562 3.7% CUREEY 75.4%
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Results from
Latin America

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Rio de Janeiro Salvador Bogota
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees
Rio de Janeiro Rio de Janeiro Caracas

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 6 Water A Other
st Rio de Janeiro 782 133% | 38.6% 453%
2nd Caracas 743 101% | 391% 50.8%
3rd Sao Paulo 66.3 108% 26.6% 61.2%
4th Quito 65.2 128% 22% 65.1%
5th Curitiba 639 1M17%  22.4% 65.4%
6th Medellin 56.9 134% 16.9% 69.4%
Tth Salvador 565 56% 271% 60%
8th Bogota 477 171% 15.8% 66.5%
9th Mexico City 440 3.6% QAL 1%
10th Buenos Aires 239 4.2% QEENS 81.5%



Results from
North America

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Austin Vancouver New Orleans
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees
Austin Austin Austin

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 0 Water Other
st Austin 774 134% 41.7% 0.8%
2nd Houston 718 14.8% 32.3% 0.8%

3rd Washington, DC 681 712% 38.2% 1.9%

4th Toronto 66.0 126% 22.3% 1.9%

5th Portland 624 6.6% 30.6% 2%

6th Vancouver 620 134% 24.4% 46%

Tth Philadelphia 556 6.8% 25.9% 1.6%

8th New Orleans 535 23.4% 12% 7%

9th Seattle 532 4.7% 279% 12.5%

10th Boston 517 5.1% 271% 79%



Results from
South and West Asia

Category winners
Highest % of urban green space Best health of urban vegetation Highest percentage of urban area covered by grass
Dhaka Bengaluru Jaipur
Best distribution of urban green space Most urban green space per capit Highest percentage of urban area covered by trees

Dhaka Amman Dhaka

Top 10

Rank City Relative Score (0-100) Distribution of land usage " Grasses ‘ Trees 6 Water A Other
st Dhaka 731 26.4% 28% 38.8%
2nd Delhi NCT 601 18.8% 19.8% 59%
3rd Bengaluru 595 137%  19.2% 65.6%
4th Chennai 46.8 139% (121% 68%
5th Amman 36.8 19.3% 72% 73.5%
6th Jaipur 324 43.4% 5.7% 50.5%
Tth Kolkata 202 1.9% QRLEYA 781%

9th Dubai 10 3.9% QLR 90.3%



About Husqvarna

Husqgvarna is a brand within Husgvarna Group. Since 1689,
Husqvarna has manufactured high performing products and
delivered industry-changing innovations such as anti-vibration
and automatic chain-break on chainsaws, as well as robotic
mowers. Today, Husqvarna offers a broad range of high per-
forming outdoor power products for parks, forest and garden,
and represents technological leadership in the key areas;
chainsaws, trimmers, ride-on mowers and robotic mowers.
Husqvarna products are sold in more than 100 countries, main-
ly through servicing dealers.

About Husqvarna Group

Husqgvarna Group is a global leading producer of outdoor pow-
er products and innovative solutions for forest, park and gar-
den care. Products include chainsaws, trimmers, robotic lawn
mowers and ride-on lawn mowers. The Group is also the Euro-
pean leader in garden watering products and a global leader
in cutting equipment and diamond tools for the construction
and stone industries. The Group’s products and solutions are
sold under brands including Husqvarna, Gardena, McCulloch,
Poulan Pro, Weed Eater, Flymo, Zenoah and Diamant Boart via
dealers and retailers to consumers and professionals in more
than 100 countries. Net sales in 2018 amounted to SEK 41bn
and the Group has around 13,000 employees in 40 countries.



What is HUGSI?

HUGSI stands for Husqvarna Urban Green Space Index — a digital innovation
initiative developed by Husqgvarna in collaboration with 20tree.ai. The ambition
is to help safeguard and improve maintenance of green spaces in urban areas.
By applying computer vision and deep learning techniques on satellite images,
HUGSI unveils insights about the size, proportion, distribution, and health of green
space in urban areas.

Husqvarna
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