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The world faces a critical question:

How do we organize ourselves globally to address climate
and population challenges that threaten us all?

A major impediment is our inability to share advances in the
fleld quickly and effectively. The International Geodesign

Colla

poration (www.geodesigncollab.org) was concelved as

a means to address this challenge.


http://www.geodesigncollab.org/
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The International Geodesign

|IGC 2019 teams tackled the

do, but using a common framework of guiding assumptions,

project sizes, scenarios, ana
presentation formats.

Collaboration compares the
approaches and experiences of globally dispersed teams.

orojects they would normally

ytical systems and

By doing so, they enabled direct comparisons among
projects and revealed insights into the different priorities
and constraints of teams working in contrasting
governmental, climatic and demographic settings.

“IGC



The IGC Agreement IGC

Objectives:

We need to show how geodesign helps us solve very big problems.

We need to adopt some constraints in order to make meaningful comparisons
Hence we invite you to join and propose:

Adoption of common global future scenarios plus local ones

Studying nested geographic area sizes and scales of common dimensions
Commitment to studying common land use/land cover systems

Studying impacts under common scenarios, at common time stages
Publishing/exhibiting the results using common presentation formats

Conducting research to capture what we learn



IGC Project Sizes, Systems, Scenarios, Timelines, and Presentation Formats

IGC PROJECT SIZES
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IGC SCENARIOS AND TIME STAGES

HISTORY EXISTING - assumed 2020 2035 2050
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VERSION 1 VERSION 2
2020 - 2035 2035 - 2050

SYSTEMS ASSUMPTIONS AND
INNOVATION AVAILABILITY

SCENARIO A: “EARLY ADOPTER”
The early adopter looks ahead

To 2035 and 2050 and changes
the rules

SCENARIO B: “LATE ADOPTER”
The late adopter waits to 2035,
then looks at what worked

and then changes the rules

SCENARIO C: “NON-ADOPTER”
The non-adopter continues
in the current rules to 2050
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IGC PARTICIPATING SCHOOLS

102 Schools
39 Countries
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IGC PROJECTS
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91 Projects
39 Countries
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Participants in the International Geodesign Collaboration IGC

Participating University/Organization Country Coordinator Participating University/Organization Country Coordinator Participating University/Organization Country Coordinator
Core, coordinating group Project team participants Project team participants
U Minnesota USA Tom Fisher University of Buenos Aires Argentina Damian Perez People's Friendship Universily of Russia  Russia Igor Savin
U Georgia USA Brian Orland University of New South Wales Australia Scott Hawken National University of Singapore Singapore Kai Cao
Esri (Redlands, CA) USA Ryan Perkl University of Salzburg Austria Josef Strobl National University of Singapore Singapore Jessica Diehl
Harvard, CASA/UCL, and Geodesignhub  USA/ UK Carl Steinitz University College Gent Architectural desigi Belgium Harlind Libbrecht University of Ljubljana Slovenia Maojca Golobic
Esri (Redlands, CA) USA Michael Gould Federal University of Minas Gerais Brazil Ana Clara  Mourdo Moura Universitat Autonoma de Barcelona Spain Murioz Francesc
Geodesignhub Ireland Hrishikesh  Ballal Santa Catarina State University Brazil Rodrigo Pinheiro Ribas Blekinge Institute of Technology Sweden Christer Persson
1GC UsA Maggie Dunlap Universidade de Sao Paulo (USP) Brazil Paulo Pellegrino Swedish University of Agricultural Science Sweden Neil Sang
Advisers Dalhousie University Canada James Boxall Hochschule fir Technik Rapperswil HSR ~ Switzerland Hans-Michae¢ Schmitt
Federal U Minas Gerais Brazil Ana Clara  Moura Beijing Forestry University China Jinwu Ma National Sun Yat-sen University Taiwan Shiau-Yun  Lu
U British Columbia Canada Stephen  Sheppard Peking University China Liyan Xu Chulalongkorn University Thailand Danai Thaitakoo
Leibniz Universitat Hannover Germany Christina von Haaren The Chinese University of Hong Kong China Hui Lin King Mongkut's University of Technology Tt Thailand Kanjanee  Budthimedhee
U College London UK Michael Batty Tongji Univeristy China Hui Li Ankara University Turkey Nilgdil Karadeniz
Design Workshop UsAa Kurt Culbertson University of Hong Kong China Scott Melbourne Harran University Turkey Fred Ernst
Geodesigntech UsA Michael Flaxman Addis Ababa University Ethiopia Ephrem Geb Beyene Newcastle University United Kingdom Clive Davies
Harvard GSD UsA Stephen Ervin Ministry of Culture and Communication France Nader Boutros University College London United Kingdom Carl Steinitz
lowa State University UsA Alenka Poplin Anhalt University Germany Erich Buhmann University of Manchester United Kingdom Richard Kingston
North Carolina State University usa Mark Hoversten Leibniz Universitat Hannover Germany Christian  Albert Arizona State University UsAa Jonathan  Davis
U Maryland UsA Uri Avin Leibniz Universitat Hannover Germany Julia Wiehe Cal Poly Pomona USA Li Weimin
U Texas Austin UsA Allan Shearer Leibniz Universitdt Hannover Germany Joerg Rekittke California Polytechnic State University San USA Miran Day
wrmdesign usAa William Miller Weihenstephan-Triesdorf University of Appl Germany Olaf Schroth College of the Atlantic UsA Isabel Mancinelli
Correspondent University of Thessaly Greece Dimitris Stathakis Colorado College usa Matt Cooney
University of Canberra Australia Hitomi Nakanishi Amity University Mumbai India Abhijit Shirodkar Cornell University UsA Jennifer Minner
Universite Omar Bongo Gabon Bayong Mon Fritz Noel School of Environment and Architecture, Ur India Dipti Bhaindarkar Georgia Institute of Technology UsA Perry Yang
University of Canterbury New Zealand Femke Reitsma University College Dublin Ireland Liana Ricei Harvard University USA Arancha Mufioz
University of Lisbon (Portugal) Portugal Cristina Castel-Branco Technion - Israel Istitute of Technology Israel Nurit Lissovsky lowa State University USA Alenka Poplin
U Puerlo Rico Mayaguez Puerto Rico Cecilio Ortiz Garcia Politecnico di Milano Italy Laura Cipriani Old Dominion University USA Tom Allen
University of Pretoria South Africa Graham Young Politecnico di Torino Italy Marco Valle Pennsylvania State University UsSA Daniel Meehan
ETH Zurich Switzerland Ulrike Wissen-Hayek Universita di Cagliari Italy Michele Campagna Portland State University USA Sean Gordon
Harran University Turkey Fred Ernst University of Basilicata Italy Francesco Scorza San Diego State University USA Bruce Appleyard
Independent UK Tess Canfield Hiroshima University Japan Takahiro Tanaka Texas A&M University usa Dongying  Li
Sheffield University United Kingdom Eckart Lange MNational Institute for Environmental Studies Japan Yoshiki ‘Yamagata Thomas Jefferson University USA James Querry
University of lllinois Chicago UsAa Zorica Nedovic-Budic Ritsumeikan University Japan Keiji Yano University of California Berkeley UsA Kristina Hill
Cambridge College usa Heormez Goodarzy Tohoku University Japan Yuzuru Isoda University of California, Santa Barbara usa Grace Goldberg
University of Redlands usa Steven Moore University of Tokyo Japan Makoto Yokohari University of Florida usa Hal Knowles
Esri usa Dawn Wright University of Tsukuba Japan Akinobu Murakami University of Georgia usAa Alison Smith
Jome Kenyatta University of Agriculture anc Kenya Arthur Adeya University of lllinois at Urbana-Champaign USA Brian Deal
The Technical University of Kenya Kenya Lawrence  Esho University of lllinois Chicago Usa Nedovic-Buc Zorica
University of Seoul Korea Youngmin  Kim University of Minnesota UsA Thomas Fisher
American University of Beirut Lebanon Nirza Fabiol: Castro-Gonzales University of North Carolina at Charlotte USA Ming-Chun Lee
Universidad Autonoma Metropolitana Mexico Anibal Figueroa University of Redlands USA James Spee
Vrije Universiteit Netherlands Ron Janssen University of Southern California USA John Wilson
Ahmadu Bello University Nigeria Maimuna  Saleh-Bala University of Tennessee Chattanooga USA Charlie Mix
University of Lagos Nigeria Maggie Dunlap University of Virginia UsA Guoping Huang
Cracow University of Technology Poland Agnieszka Qzimek University Washington USA Tim Nyerges
Warsaw University of Life Sciences Poland Agata Cieszewska Virginia Tech USA Mintai Kim

University of Lisbon (Portugal) Portugal Paulo Morgado Universidad Simon Bolivar Venezuela Paez Luisa



IGC Projects Sorted by Largest Study Site Areas

ID | University/Organization Country Study title - 10 160 ID | University/Organizati Country Study title n 80 160
61 University College London UK Oxbridge 34| University of Tsukuba Japan Alternative Futures for Tsuchiura, lba
66 | Cornell University USA Expanding City Limits: Using Scenaric 40 | Universidad Autonoma Metrc Mexico Alternative Futures for Tlalnepantla
78| Texas A&M University UsA Environmental and social resilience b 42| Ahmadu Bello University Nigeria Landscape Change in Zaria and Envirc
79 | University of Florida USA Alternative Futures for Northeast Flo 43 | University of Lagos Nigeria Alternative Futures for Urban Lagos
80| University of Georgia usa Alternatives Futures for a Coastal City Cracow University of Technol¢ Poland The impact of varoius development s
18| Leibniz Universitat Hannover Germany Hannover Region 51| Universitat Autdnoma de Bart Spain Ordinary Landscapes and Digital Heri
28| Universita di Cagliari Italy Alternative Futures for the Cagliarim 55 | National Sun Yat-sen Universil Taiwan Alternative Futures for the Edge Citie
29| University of Basilicata ITALY New Urban Agenda for the city of Po 56 | Chulalongkorn University  Thailand Alternative Futures for the Chiang M
48 | National University of Singapc Singapore  Biodiversity and urbanization in Singe 60| University of Manchester UK Climate Ready Manchester
50| University of Ljubljana Slovenia Alternative futures for Sota rivershec 64/ College of the Atlantic USA City of Ellsworth Green Plan Developi
62 Arizona State University UsA Gallup Regional Development Plan 76 | University of California, Santa USA Marine Spatial Planning for the Islanc
68 | Harvard University USA Al-Ula Regional Landscape plan 4| university College Gent Archit Belgium
72| Pennsylvania State University USA Alternative Futures for the Lake Taho 5| Santa Catarina State Universit Brazil Managing an alternative future to Ra
73| Portland State University UsA The Water Nexus in Alternative Clima 8| Dalhousie University Canada Coastal Communities and Climate Ch
11| Peking University China Alternative Futures for Mentougou D 10| Beijing Forestry University ~ China Alternative Futures for Xiamen City, €
12| Tongji Univeristy China Alternative Futures for the Urban Tra 14| Addis Ababa University Ethiopia Integrated Infrastructure
13| University of Hong Kong China Alternative Futures for Malang, East | 15 | Ministry of Culture and Comn France Impact of Reinvent Paris projects on |
16| Anhalt University Germany 22| Amity University Mumbai  India
26 | Politecnico di Milano Italy Scenarios for the Polestine, the Po Ri 31| National Institute for Environr Japan Tokyo Smart City: International Urbat
27| Politecnico di Torino ITA Montenegro component of the UNES 35| University of Tokyo Japan Agricultural urbanism: Re-designing
30| Hiroshima University Japan Alternative Futures for the Takehara, 38| University of Seoul Korea Nakseang Valley, Dongmak Stream
32| Ritsumeikan University JAPAN Reconstruction from the 2011 Great 41| vrije Universiteit Netherlands Arena
33| Tohoku University Japan Alternative Future for Sendai Metoro 57| King Mongkut's University of - Thailand Klongsan-Tungkru-Bangkhuntien dist
45 | Warsaw University of Life Scie Poland Study of Green Infrastructure Potenti 59| Newcastle University UK Alternative Futures for the River War
46 | University of Lisbon (Portugal Portugal South Tagus (Portugal) Alternative Fu 77| Cal Poly San Luis Obispo USA Strategies for sustainabile groundwat
47 | People's Friendship University Russia New Moscow 67 | Georgia Institute of Technolog USA Georgia Tech Shenzhen Eco Campus
52| Blekinge Institute of Technolo Sweden Future Studies FM 2606 71| Old Dominion University USA Envisioning Coastal Resilience Altern:
53 | Swedish University of Agricult Sweden Geodesign for Integrated Catchment 70| Thomas Jefferson University USA MCHD: Designing for Healthcare Res
54 | Hochschule fiir Technik Rappe Switzerland  climate change scenario for the regio 75 | University of California Berkel USA Adaptation to Sea Level Rise in East C
90 | Harran University Turkey Alternative Futures for the Sanlurfa 86 | University of Virginia USA Uniting Landscape and City, Winneba
63| Cal Poly Pomona usa Climate Change Impact of the Greem 89| Universidad Simon Bolivar ~ Venezuela  Choroni, Aragua State
65 | Colorado College UsA Pikes Peak Region Urban Watersheds 6 | Federal University of Minas G Brazil Pampulha case study: Co creation of
69 | lowa State University usa Agriculture and Energy in the Anthro 7| Universidade de 530 Paulo (U Brazil Intelligent Landscapes: Plan for the H
81 | University of lllinois at Urban: USA Regional Geodesign Studio for Chicag 23| School of Environment and At India Environmental Information System fc
82| University of Minnesota UsA sharing economy infrastructure strate 36| Jlomo Kenyatta U of Agricultur Kenya University City
85 | University of Tennessee Chatt USA Alternative Futures for the Chattanoc 37| The Technical University of Ke Kenya Measuring the benefits of Nairobi pu
88| Virginia Tech usa Resilience Plan for Virginia Beach are 39 | American University of Beirut Lebanon e.g. Green opportunities in prospect
17| Leibniz Universitat Hannover Germany Lahn River Landscape, Germany 58 | Ankara University Turkey Protecting Urban Valleys as Ecologica

1| University of Buenos Aires  Argentina  Alternative futures for the south-east 92 | University of lllinois Chicago USA Water Management and Economic G

2| University of New South Wale Australia Climate Futures for Western Sydney 83 | University of North Carolina a USA North End Smart District, Charlotte

3| University of Salzburg Austria 84 | University of Southern Califor USA Urban Renewal in Los Angeles-Boyle
19| Leibniz Universitdt Hannover Germany Cairo Mega-urban Landscape 49 | National University of Singapc Singapore Land use planning towards sustainab
20| Weihenstephan-Triesdorf Uni Germany Munich region 87 | University Washington usa Infrastructures in the Puget Sound Re
21| University of Thessaly Greece 9] The Chinese University of Hor China Remote sensing of mangrove forests
24| University College Dublin Ireland South County Dublin 74| San Diego State University ~ USA Mission Valley stadium site: a new
25 | Technion - Israel Istitute of Te: Israel Alternative Futures for Emek Hefer, It




A Workflow for Geodesign (Steinitz, 2012) 1GC
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Research Teams

COORDINATOR

Macro Global Scale
Assumptions

Water Infrastructure
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Twelve Global Assumptions

e GLOBAL ASSUMPTIONS
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GLOBAL 2035/2050 10 FRESHWATER SCARCITY WILL BECOME MORE PREVALENT

Water security remains a challenge for many countries today
coping with complex water issues that cut across sectors. The
==4 combined effects of growing populations, rising incomes, and

expanding cities will see demand for water rising exponentially,
5%z while supply becomes more erratic and uncertain.

By 2025, about 1.8 billion people will be living in regions or
22 countries with absolute water scarcity. Estimates show that with
current population growth and water management practices, the
2| world will face a 40% shortfall between forecast demand and
available supply of water by 2030.

11 Denchmank Sekore e nd of e Camtury mindh

oo ewy
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Feeding 9 billion people by 2050 will require a 60%
increase in agricultural production and a 15% increase in
water withdrawals.

~ World Bank,
ttp://www.worldbank.org/en/topic/water/publication/high-
and-dry-climate-change-water-and-the-economy



157 System Innovations 1GC
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AGR 20358 ECOLOGICAL PEST MANAGEMENT
Agricultural pests blemish,

damage or destroy more than
30 percent of crops worldwide.
This annual loss has remained
constant since the 1940s,
when most farmers and
ranchers began using
agrichemicals to control pests.
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Typical projects — University College-London, Universita di Cagliari

UNIVERSITY COLLEGE LONDON/CASA - UNITED KINGDOM

The East-West Arc, Re-thinking
Growth in the London Region'
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UNIVERSITA DI CAGLIARI

New scenarios for the

Metropolitan City of Cagliari

South East Coast
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Typical projects — UAM-Mexico City, University of Southern California

UNIVERSIDAD AUTONOMA METROPOLITANA - MEXICO “1IGC

Historic & Culural Elermnents in Tepotzotan.
Cimate Change

Tepotzotian Urban Center
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What did we learn — how big is a geodesign project? 1GC

* Projects addressed a wide range of
scales, from urban projects only 0.5 x

o 8 &8 g 5 EEE

0.5km to rural and wildland projects
............... .....................|||||||||||||||||u||||||||||||||||”|||||”M”IH ~ covering 160 x 160km.
# projects at each maximum size * The majority of projects fell in the range
. 5 x 5km to 40 x 40km.
s * While the majority had Urban
. I I I I components, many addressed
o . 5§ 5 E B Suburban and Rural areas. Larger

project areas tended to cover a
continuum from urban to rural or

80

° wildland.
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What did we learn about geodesign systems? 1GC

System interest/expertise

 Although participant expertise was

25 mostly in green and water infrastructure,

t I I overall there was expertise in all nine
“

= 1 = systems.
o> W©

0
- i :
I O I I I B * Most project teams addressed the nine
S A N S A N P
& ¢ FE S8 systems specified in the IGC
o ¢ N S ¥ O N
& & & & agreement.
Number Of |GC Systems used WATER INFRASTRUCTURE 113 184 255 - :
25 AGRICULTURE 194230153 "%
20 ]
15 GREENINFRASTRUCTURE 2816385 [NERIREERT |
10 ENERGY INFRASTRUCTURE 20550155 [ttt |
5 xn B i
0 fr— fr— - - fr— TRANSPORTINFRASTRUCTURE 131313
1 2 3 4 5 6 7 8 9
____INDUSTRYAND COMMERCE 11645150 |
) Number of team-specified systems RESOENTAL LONER DENSITY 2552000 HES
20 MIXED, RESIDENTIALWITH 13260 12

COMMERCE
10 INSTITUTIONAL 3673110
, H =

9 FLEXIBLE AS NEEDED

@ I

B Number of team-specified systems



What did we learn about geodesign?

30

P
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Domlnant Land Systems by 2050 (Early Adopter scenarios)

CATEGORIES WITH INCREASING AREA IN 2050:
GROWING POPULATION

Design for growing (left) vs. shrinking (right) populations

Graphics by Kristina Hill, Richard Kingston, Alenka Poplin

CATEGORIES WITH INCREASING AREA IN 2050 :
SHRINKING POPULATIONS

mGl mWl mEl mRES mMK mTRAN mAG mINST miIND mGl m'Wl mEl mREE mMX ETRAN wmAG mINST miMD

1GC

 Although participant expertise was
mostly in green and water infrastructure,
overall there was expertise in all nine
systems.

* Most project teams addressed the nine
systems specified in the IGC
agreement.

WATER INFRASTRUCTURE 113 184 255 -

RGE: 194230158 E
AGRICULTURE 194230 153 ‘ |

GREENINFRASTRUCTURE 4816385 FERTRLTE] |
ENERGY INFRASTRUCTURE 20550 155 [kl |
TRANSPORTINFRASTRUCTURE 1313 13

INDUSTRY AND COMMERCE 11645159 ||

RESIDENTIAL, LOWER DENSITY 2552040

MIXED, RESIDENTIALWITH 1326012
COMMERCE
INSTITUTIONAL 3673110

FLEXIBLE AS NEEDED




IGC 2019 Materials Available via geodesigncollab.org |GC
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All presentation materials will
be available in their original
INDESIGN, POWERPOINT,
and ILLUSTRATOR formats,
enabling machine-translation
of text. All collaborators in the
IGC agree that any participant
can translate, print and exhibit
the work of any other schoal,
provided that credit is always
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http://geodesigncollab.org/




Joining IGC 2020 1GC

« Retain project area sizes
« Retain design scenarios and timelines
« Evaluate and update innovations

Geodesign Systems

« Adopt UNDP Sustainable Development Goals as
IGC goals

Fisheries-food+fiber

Water provision

system

Nature conservation

Industry+Minerals

Transport systems

Cultural resource

protection
Energy systems

Agriculture and
residential
High-density
residential
Commerce and
Institutional

Low-density

° Re'th | n k SySte ms | n I |g ht Of S D G S UN Sustainable Development Goals

GOAL 1: No Poverty

 Evaluate and update workflow 50AL2:Zero Hunger

GOAL 3: Good Health and Well-being

GOAL 4: Quality Education

GOAL 5; Gender Equali
GOAL 6: Clean Water and Sanitation

GOAL 7: Affordable and Clean Energy

—————

GOAL 8: Decent Work and Economic Growth
1GC WORKFLOW GOAL 9: Industry, Innovation and Infrastructure
GOAL 10: Red Inequali

GOAL 11: Sustainable Cities and Communities

@3iomar GOALS

WE H - ASSESSMENT GOAL 12: Responsible Consumption and Production
[ [=]= o MODELS P e e T L
EEHEM GOAL 13: Climate Action
=2 . — e GOAL 14: Life Below Water
UNDP GOALS IGC COMPETENCES ASSESSMENT POLICY/PROJECT GOAL 15: Life on Land
MODELS MODEL INPUTS GOAL 16: Peace and Justice Strong Institutions

o

GOAL 17: Partnerships to achieve the Goal

_- E=h =y =

IGC SYSTEMS IGC STUDIES... ceeforcnsaseenssencnsasasns stnusssessssesorensusasssasonad ETC.
AND REQUIREMENTS.....ETC.




PEOPLE OF
THE PLACE

DESIGN
PROFESSIONS

GEOGRAPHIC
SCIENCES

INFORMATION
TECHNOLOGIES

INTERNATIONAL
GEODESIGN
COLLABORATION

Changing Geography by Design

geodesigncollab.org
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