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Fifty-one IGC projects are presented in the following pages. We have cho-
sen a consistent layout for the pages, which is explained here. Projects are 
shown in order dictated by the size of the study area, from largest to small-
est. Each project has two facing pages devoted to its description (figure 1).

The name of the project and its country of location head the left page. The 
remainder of that page describes the main issues that generated the study. 
More detail on the study follows, in a combination of text, context photo-
graphs, and figures. Maps showing the location and immediate context of 
the study area appear in the upper-right corner of that page.

The university home of the project and its country head the right page. The 
six designs that are the product of the scenarios (early adopter, late adopter, 
and non-adopter) and the time stages (2020, 2035, and 2050) are the focus 
of this page. The designs are organized according to the diagram in figure 
2. Each project has facing pages devoted to its description (figure 1).

How to read the projects in the book

University name - Country
New construction or renewal requires 
water management. Informal settle-
ments have been moved from the allu-
vial plains. High density development 
is prioritized on already consolidated 
areas. New development in flood-
prone areas is not allowed. Undevel-
oped areas North-East from the high-
way remain green infrastructure. Small 
community vegetable gardens line the 
railway and highway. Transportation 
nodes allow for change between boat, 
bus, train or bike commuting modes. 
Heavy and polluting industries have 
been moved away from housing areas. 

Coastal defenses allow development 
in flood-prone areas, although not as 
much as in the non-adopter sce-
nario. Water management on site is 
mandatory for new buildings. Green 
infrastructure of parks and small green 
spaces replace big plots of land. 
Informal developed areas have been 
urbanized. using existing transporta-
tion nodes. Energy is generated off-
site and renewable energy harvesting 
is encouraged on new buildings. An 
area for urban agriculture is set on the 
coast and smaller gardens are spread 
on former industrial sites.

Coastal defenses have regularly 
spaced pumping stations. Green infra-
structure beside the river in 2020 was 
taken up by high density mixed de-
velopment and new areas have been 
added by land reclamation. Formerly 
green areas are low-density housing 
or urbanized informal settlements. 
There is little on-site renewable energy 
generation, urban farming or water 
management. There is a fast train con-
nection between Buenos Aires city and 
La Plata city but most travel is done by 
car. Roads are lined with large scale 
retail development.

Project name - Country

Requirements:
• Additional 250.000 dwellings.
• Improve commuting network 
• Increased public transportation.
• Protect wetlands as flood defenses.
• Increase density in developed areas.
• Reduce atmospheric and stream 

pollution.
• Protect and extend existing green 

infrastructure.

Selected Innovations:
• MIX 1 Mixed use development
• MIX 12 Innovation
• MIX 14 Sustainable Neighborhood 

Pattern and Design
• RES 1 Building Integrated Solar PV
• WAT 2 Water Retention
• WAT 8 Bioretention
• GRN 17  Green infrastructure for 

coastal resilience
• GRN 13 Regain riparian ecosystem
• GRN 4 Linear corridors as parks
• AGR 10  Urban Farming – Urban 

Agriculture

Team leaders: Damián A. Pérez, Magdalena Rufino Cayssials, and Julieta Ceballos
Other participants, see Appendix A

Early adopter 
impacts

Late adopter 
impacts

Non-adopter 
impacts

Early adopter plans show activity in all 
systems, the non-adopter outcomes 
show activity in fewer areas, especially 
blue and energy infrastructure, agricul-
ture and low-density housing.
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Figure 1. Organization of project pages. 

Figure 2. Layout of design scenarios.
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The projects are presented in the IGC color code, which is standard for 
almost all the projects (figure 3). Some projects have used variations on this 
color code, usually because official color codes vary around the world and 
some projects sought integration with local requirements. When a project 
is not presented in the IGC color code, refer to the Geodesign systems 
legend at the bottom of the page.

The right page also lists the principal project requirements for the study and 
all the scenarios. It then lists the most significant innovations selected by 
the geodesign team for 2035 and/or 2050 that influence the early, late, and 
non-adoption scenarios. A comparison of the impacts of the scenario-driven 
designs in 2050 is also presented, either in text or diagrammatic form. Bar 
charts are color-coded according to the Impacts legend, also on the right 
page. Finally, the leader or leaders of the geodesign team are identified in 
the lower-right corner. 

All participants in IGC 2018-19 projects are listed in appendix A; funding 
agencies, data sources, sources of supplementary information, and other 
acknowledgments are listed in appendix B.

A more complete description of the projects described on the following 
pages, together with detailed poster illustrations and supporting presentation 
slides, are available on the IGC website, www.igc-geodesign.org, on the 
Past IGC Projects tab.  

Figure 3. The IGC standard color code for environmental systems and subsystems. 
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Greater Cairo, with more than 20 million people, forms the largest urban 
settlement in Africa, the Middle East, and the Arab world. Some 95% of 
Egypt’s land area is barren desert, and the country’s primary and almost sole 
water source is the Nile River, which serves about 100 million Egyptians as 
their lifeline. Where the mighty river renders irrigation farming possible, on 
only 3.8% of the country’s territory, the population has built, and continues to 
build, their settlements—rural and urban. Greater Cairo will have to accom-
modate around 9 million more people by 2035, and about 10 million addi-
tional people by 2050. The city and its urban agglomeration have been built 
on fertile arable land—scarce soil that is the only basis for domestic food 
production, and essential for sustaining the rapidly growing population. 
Over 70 percent of the housing in Egypt continues to be built informally, and 
illegally, and this illegal housing construction almost entirely takes place on 
farmland, and, due to the population growth, at an accelerating tempo.

Our research and design efforts for Cairo’s inevitable growth strictly avoided 
any further farmland conversion. Such an uncompromising target is not an 
ingenuous brainchild, but would, in contrast to the current infringement, 
abide by existing Egyptian law. The size of our core 40 by 40 kilometer study 
area is 160,000 hectares. The population within the square, we put at 13 
million people. An average rate of population growth of 2% will result in an 
additional number of over 5.2 million people until 2035, respectively over 6.7 
million people until 2050—considering the core only. 

More or less all of them will have to settle in the waterless desert, because 
building on farmland is tantamount to strategic, long-term suicide. Not a 
single additional square meter of agricultural land can be at the designer’s 
disposal. On the contrary, the existing area under crops has to be expanded, 

Greater Cairo, geodesign for a mega-urban landscape, Egypt

Location map Context map

necessitating the provision of necessary water quantity. An illegal building 
boom continues to proliferate on agricultural land, while a legal building boom 
currently takes place in the desert around Cairo, manifesting itself in the form 
of vast gated, low-density communities for those who can afford to escape the 
packed city. Pools, gardens, and an upscale lifestyle in the desert are adver-
tised, but it remains unclear where the necessary water will come from. 

Life and livelihoods in Egypt are shaped by its sole water source, the River Nile.
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Leibniz University Hannover, Germany
The early adopter scenario is desirable 
but of low probability. An essential 
policy, covering the entire delta, will be 
enforced: No further building activity 
may be executed on arable land. New 
desalination plants and pipelines pro-
vide additional fresh water. The existent 
area under cultivation will be signifi-
cantly enlarged, along the delta flanks, 
and along new water pipelines. Large 
areas for high-density housing will be 
established in the eastern, western, and 
southern desert near Cairo. The project 
“New Capital Cairo” will not be built.

The late adopter scenario implies 
the execution of the project “New 
Capital Cairo” surrounded by sprawling 
low-density housing. New desalination 
plants and water pipelines are planned 
and belatedly built. In the western 
desert areas near Cairo, the satellite 
cities - 6th of October and Sheik Zayed 
City - are establishing additional areas 
for low-density housing. South of them, 
a large area for high-density housing is 
implemented. Large additional parts of 
the delta north of Cairo (arable land) will 
be consumed by informal, illegal build-
ing activity (high-density housing).

In the non-adopter scenario, the gov-
ernment turned away from “Old Cairo” 
and celebrates a thirsty Dubai-style new 
capital in the desert—with expensive 
pools, irrigated gardens, and air-con-
ditioned malls. In the western desert 
near Cairo, more and more low-density 
housing areas are established by private 
investors and developers. Large parts 
of the delta north and south of Cairo 
(arable land) get consumed by informal, 
illegal building activity. A first desalina-
tion plant is established at the Red Sea. 
A new airport serves the “New Capital 
Cairo.”

Existing condition 2020 Early adopter 2035 Early adopter 2050

Non- or Late-adopter 2035 Late adopter 2050

Non-adopter 2050

Requirements:
• Cessation of any further building 

activity on existent arable land.
• Extend the existent agricultural area 

by transforming desert land into 
irrigated agricultural land.

• Prepare to accommodate in Greater 
Cairo—about 19 million more people 
in 2050.

• Consider that only 2% of Cairenes 
should live in low-density housing in 
the future.

• Consider that 98% of Cairenes will 
have to live in high-density housing.

• Provide for 26,000 people per square 
kilometer in high-density housing.

Selected Innovations:
• WAT 11 Water desalination
• ENE 1 Renewable energy sources 
• RES 10 Building integrated water 

generators
• MIX 1 Mixed-use development
• MIX 10 Defining high density locally
• Flex 1 Arable desert
• Flex 2 Water/transport corridors
• Flex 3 Diversified industrial zones

Team leaders: Jörg Rekittke, Hrishikesh Ballal, Philip Paar
Other participants, see appendix A

Geodesign systems
Water infrastructure
Agriculture
Green infrastructure
Energy infrastructure
Transportation

Industry, Commerce
Low density housing
Mixed, high density
Institutional
Historic, Cultural

Impact assessment: 
The early adopter scenario is essential 
for the survival of the largest urban 
settlement in Africa, the Middle East, 
and the Arab world. Fast population 
growth and loss of arable land make a 
crisis inevitable. Building a new capital 
beyond Cairo, increased low-den-
sity housing in the desert, and the 
unchecked consumption of arable land 
implicit in the Late Adopter scenario, 
epitomize three cumulative mistakes: 1) 
Extreme indebtedness; 2) Water wast-
age; 3) Farmland loss. The Non-adopter 
scenario ignores the imminent crisis.
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Coastal regions worldwide are facing challenges because of sea level rise; 
increasingly frequent storms, heat, and other extreme events; and ultimately, 
their combined effects on infrastructure, housing, vulnerable populations, 
the economy, and natural ecosystems. The southeastern region of the USA 
is not an exception. It has been estimated that at least 4.2 million people 
will be at risk of inundation in the US by 2100 under the most conservative 
projection of a 0.9 meter sea level rise.

The Coastal Region of Georgia encompasses 10 counties and 13,200 square 
kilometers. It is the second-fastest growing region in the state (population 
= 710,477) and it contains one of the most pristine and undeveloped coast-
lines on the Eastern Seaboard, including 1,530 sq. km of salt marshes (which 
account for more than 25% of the remaining salt marsh along the Atlantic 
coast) and 3,700 km of rivers flowing into the coast. Two of the most import-
ant ports in the southeast U.S (Savannah and Brunswick) are located in the 
region, and the historic City of Savannah is one of the top tourist attractions 
in the state. The study area has recently been impacted by two hurricanes 
(Matthew, 2016 and Irma, 2017). The population potentially effected by 
storm surges has been estimated between 61% and 86%, and scenarios of 
sea level rise in the region indicate that more than 90,000 people could be 
displaced by the year 2100. 

Adaptation challenges in the Coastal Region of Georgia, United States

Location map Context map

Important Aspects & Results:
Some of the most important priorities identified for the region include: 
increasing the region’s resilience to sea level rise, flooding, and storms; 
protection of water recharge areas and the need for green infrastructure and 
water conservation projects and policies; creating new job opportunities; 
addressing socio-economic needs for a region with high levels of vulner-
ability; and increased infrastructure development associated with ports 
and transportation. Representing stakeholders’ perspectives proved vital, 
although there is room for improvement in the tools and the process.

City of Darien responses to coastal change:

• Darien has the resources to become an ecotourism destination, and a 
livable retiree community destination, however, decreasing population 
trends and high poverty levels represent a challenge to achieve this 
vision.

• Preserving and revitalizing the historic waterfront, and ensuring the qual-
ity of development that complements the city’s character and part of this 
vision. New infill development should be pedestrian-oriented and com-
patible with the historic architecture.
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University of Georgia, United States
Early adopters give highest priority to 
green infrastructure, while also address-
ing economic goals and increasing the 
resilience of the region. This scenario 
increases density and mixed uses to 
control urban sprawl near the coast, 
avoids new development east of I-94, 
and enhances industrial parks west of 
that corridor. It also develops a new 
conservation connectivity corridor 
between the Altamaha River and Fort 
Stewart, promotes municipal gray water 
use, supports sustainable forestry, and 
develops educational programs about 
resilience and flood management.

The late adopter scenario addresses 
housing and social needs, transporta-
tion, and other major planning projects 
and policies. It promotes social-driven 
projects and policies, including afford-
able housing, inclusion of marginal-
ized and disenfranchised groups, and 
greater resource accessibility. It also 
promotes mixed use in major cities and 
towns, increases infill and densification, 
overhauls sewage systems in several 
cities and towns, increases the number 
of institutional facilities (schools, shel-
ters, hospitals), and promotes small-
scale urban agriculture and education 
agriculture opportunities. 

The non-adopter scenario includes 
preservation, restoration, and manage-
ment of natural and cultural resources, 
green infrastructure and water recharge 
areas, prime agricultural land, rural char-
acter, and open space and parks. The 
plan also focuses on areas in need of 
redevelopment, and those undergoing 
rapid development, while promoting 
quality growth, walkable communities, 
and mixed-use and clustered develop-
ments that utilize infrastructure wisely. It 
promotes economic development with 
public/private investments, and increas-
ing job opportunities for residents.

Existing land use 2020 Early adopter 2035 Early adopter 2050

Non- or Late-adopter 2035 Late adopter 2050

Non-adopter 2050

Requirements:
• Population: 320,000 new people in 

the region
• Housing: 190,000 new housing units 

needed
• Population displaced by sea level rise 

(NOAA 3 ft projection): 95,000 
• Commercial: 2,700 acres of new com-

mercial development
• Industrial: 15,400 acres of new indus-

trial development

Selected Innovations:
• Net Zero Effect on Stormwater 

Management
• 10% of LDR Lots can be impervious
• Autonomous Public Transit
• Urban Green Infrastructure
• Clean Energy Farming
• Community Gardens on FEMA Lots
• Housing cooperative in East 

Savannah Gateway
• Brunswick water-permeable 

pavement
• Solar panels on LDH
• Living shorelines in coastal shorelines

Team leaders: Alison L. Smith, Rosanna G. Rivero, and Alfred Vick
Other participants, see appendix A

Impact assessment:

Geodesign systems
Water infrastructure
Agriculture
Green infrastructure
Energy infrastructure
Transportation

Industry, Commerce
Low density housing
Mixed, high density
Institutional
Historic, Cultural

Early adopter 
impacts

Late adopter  
impacts

Impacts
Most beneficial
Beneficial
Neutral
Detrimental
Most detrimental
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of natural systems and remodels the intimate relationship between man and 
nature. Based on this goal, the planning of the Weifang river system green 
network has been launched. 

There are important complications: Serious disconnections have developed 
between urban areas and nature, including:
1. Fragmented natural systems
2. Encroachment on natural land
3. Loss of ecological communities
4. Severe degradation of habitats
5. Deterioration of water quality
6. Rural isolation from local life
7. Loss of cultural characteristics

Blue-green network research, Weifang Water System, China

Location map Context map

Our team focused mainly on water infrastructure and chose a representative 
site in northern China: Weifang. The Weifang region, located in the center 
of the Shandong Peninsula, with a total area of 16,000 square kilometers, is 
one of the most active economic development zones and one of the fast-
est growing urban areas in China. With an extensive regional river network, 
Weifang’s rivers form a spatial pattern typical of Northern China, with their 
source in the southern mountainous area, moving through a central urban 
agglomeration to the sea in the north. Similar to most cities in China, the 
Weifang region is undergoing a rapid urbanization process, with various 
cities in the area continuously expanding and constructing numerous infra-
structure systems. Meanwhile, the region’s natural systems are suffering from 
extensive damage (fragmentation, pollution, degradation, etc.), leading to 
increasingly serious negative impacts and severe challenges. 

Water infrastructure and green infrastructure support each other, so we set, 
as the major theme of this research, the blue-green infrastructure network. 
Based on the characteristics of the site, we looked at water infrastructure, 
green infrastructure, agriculture, transport, and heritage as key research 
areas closely related to the theme, and we then conducted our research on 
blue-green networks from five important levels: green space, water resil-
ience, habitat conservation, greenways, and heritage corridors. 

Through historical literature and maps, the team got insight into the evolu-
tion of the rivers, and we carried out field investigations along the riverside 
and surveys of surrounding residents as a set of primary on-site research 
data. We also set up the GIS for the regional river network to provide 
a detailed data platform for the research. Involving various disciplines, 
the planning process needed the cooperation of administrators of land 
resources, water conservancy, forestry, agriculture, planning, and landscape, 
and it required a profound and all-round communication effort with local 
government and the public. With the expectation of protecting the natu-
ral systems in the context of the urbanization process, the plan defines a 
preservation framework for key ecological land that respects the functioning 

Park system
Coastal estuary eco-park
Water-net eco-park
Southern mountain eco-park
Urban river-net park

Greenway system
Regional-level greenway connectors
City-to-city greenways
Future green network areas
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Beijing Forestry University, China
In the early adopter scenario, based on 
a blue-green network, the developed 
space in the city is integrated, and the 
protected area is expanded to encom-
pass habitat regeneration, bio-com-
munity restoration, water-source 
protection, water quality improvement, 
adaptive flood control, greenway-based 
communication, and so on. Further 
improvement of the structure and scale 
of the blue-green network will encour-
age the construction of a cross-regional 
green infrastructure network featuring 
water resources. 

In the late adopter scenario, the blue-
green network is expanded with the 
river corridor as the core. Water source 
protection and water quality improve-
ment, parks, greenways, habitat, and 
historical and cultural corridor systems 
are gradually improved. The urban 
functional areas around the network will 
begin to undergo structural adjustment 
and functional upgrades. Thereby, the 
symbiotic structure between the region 
and nature will be reconstructed, and 
the carrying capacity of regional water 
ecosystem services is further restored.

In the non-adopter scenario, insufficient 
precipitation and drought results in 
some rivers being dry and green space 
becomes fragmented. Additionally, 
rapid urbanization processes continue 
to encroach on river and green lands, 
leading to more serious water pollution 
and poor protection of water sources. 
Moreover, the natural river banks will 
become compromised, leading to eco-
logical functions of the natural habitat 
being in serious crisis for a long time, 
and the lack of blue-green networks 
impacting the ecological environment.

Existing condition 2020 Early adopter 2035 Early adopter 2050

Non- or Late-adopter 2035 Late adopter 2050

Non-adopter 2050

Requirements:
• Conserve water and improve water 

quality.
• Integrate significant ecological her-

itage features (natural forests, river 
corridors, coastal wetlands, etc.).

• Utilize linear urban infrastructure 
(canals, railways, highways, etc.).

• Structure a cross-regional green infra-
structure network.

• Reconstruct the relation with the 
surrounding natural systems: parks, 
greenways, habitat systems.

• Protect cultural heritage networks.

Selected Innovations:
• WAT Water conservation and 

improvement of quality.
• AGR Integrate rural industries and 

improve environmental quality.
• GRN Build resilient green infrastruc-

ture systems.
• TRA Construct 10 city-level 

greenways.
• IND Multi types of industry.
• FLX Protect cultural heritage.

Team leaders: Jinwu Ma and Liang Li
Other participants, see appendix A

Geodesign systems
Water network
Core conservation
Extended conservation

Impact assessment:
By integrating significant ecological her-
itages of the region (natural forests, river 
corridors, coastal wetlands, etc.) and 
utilizing the linear urban infrastructures 
(canals, railways, highways, etc.), the 
plan structures a cross-regional green 
infrastructure network, reconstructs the 
relation between Weifang region and 
its surrounding natural system, and 
reconnects Weifang region to its natural 
heritage with the new 300-mile linear 
park system along 10 major waterways.
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