
International collaboration: between Utah 
State University (USU) in the USA and Leibniz 
Universität Hannover (LUH) in Germany. The 
USU students contributed their local knowledge 
and analysis of the Cache Valley landscape. 
LUH students provided a perspective of the 
principles and experience of the European and 
German planning systems. 

Cache Valley, UtahResilient and Sustainable Cache Valley 2050
Project site: Cache Valley, located in northern 
Utah in the U.S., faces numerous 
environmental challenges now and in the future 
(EPA 2016: 1 et seq.): The region is 
increasingly subjected to weather extremes, 
such as storms, droughts, floods, and wildfires. 
Especially in the winter months, the topography 
of the basin, which is surrounded by the 
adjacent Wellsville Mountains to the west and 
the Bear River Mountains to the east, causes 
an inadequate air circulation resulting in high 
levels of air emissions and pollution (ABC4 
2020: www). However, climate change is not 
the only challenge the study area faces; the 
population in Cache Valley is also constantly 
growing and is expected to double by 2040 
(Envision Utah 2009: 1).
Logan is the largest city and surrounded by 
smaller  communities. The valley is dominated 
by single-family homes and shows tendencies 
of urban sprawl. 
Project objective: to develop/identify 
strategies and sustainable solutions to make 
Cache Valley more resilient in the face of 
climate change and the expected population 
growth. 
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Cache Valley from above © UTAH.GOV 2018

Single-family homes © UTAHSTIZZLE 2009 

Bear River © MAPIO n.y. 



GRE 9 Connected Green Infrastructure
GRE 13 Restoring the Riparian Ecosystem 
WAT 2 Water Retention
WAT 3 Agricultural Water Conservation Best 

Practices 
AGR 1 Organic Agriculture
AGR 6 Diversified Cropping Systems 
RES 1 Building Integrated Solar PV Home
MIX 1 Mixed Use Development 
INS 5 Future Healthcare Choices 
INDCOM 8 Renewable Energy Sources 
ENE 1 Renewable Energy Sources
ENE 14 Water Reservoirs as Pump-storage Battery 

• Population will continue to grow 
• Global temperature will rise, climate variability 

will increase 
• Freshwater scarcity will become more prevalent 
• Food production pressures will increase 
• Pollution will intensify 

Requirements: Innovations:
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Project location Current 2020                Early adopter 2035      Early adopter 2050

Late adopter 2035        Late adopter 2050

Non adopter 2050Geodesign process Scenario descriptions

In the Early Adopter Scenario, the measures 
are prioritized and all projects and policies will 
be implemented by 2050 and being in effect, 
land use conflicts are minimized. This 
scenario focuses on the transformation of 
existing open spaces to multifunctional spaces 
that serve residents, protection of flora and 
fauna, response to expected climate change, 
planned settlement development to meet the 
rising demands for housing.

Only projects and policies of the first and 
second priority were implemented. The 
scenario assumes that growth continues along 
the main transportation corridors 
accompanied by high land consumption until 
2036 and only some steps have been taken to 
make the valley more resilient or sustainable. 
Nevertheless, the measures, introduced 
between 2036 and 2050, still help to make the 
study area more resilient and sustainable. 

The Non Adopter Scenario shows how Cache 
Valley can develop without looking at 
resilience or sustainability. In particular, urban 
sprawl is very high, agriculture is being 
pushed back and few to no water 
conservation measures are being 
implemented.
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Late adopter 2035        Late adopter 2050        

Non adopter 2050

SDG 2020     Early adopter 2035       Early adopter 2050

The Early Adopter Scenario increases sustainability in all systems. 
Goal 13: Climate Action is mainly increased by the natural 
systems. Goal 11: Sustainable Cities and Communities has also 
been improved in all systems. 

As many of the projects in the third priority cannot be implemented 
in this scenario, sustainability is not increased as much as in the 
early adopter scenario. Nevertheless, the result is mostly positive. 

This scenario shows what can happen if no measures are taken 
for a more sustainable development in Cache Valley. Here, the 
development of all systems has a negative impact on the SDGs. 

Early adopter SDG

Non adopter SDG

Late adopter SDG
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Early adopter scenario

LUH and USU: Landscape Resilience Cache Valley
Resilience assessment

Late adopter scenario

Non adopter scenario

In the EAS, GRE and INDCOM appear to be the 
most resilient systems, with high values for all 
indicators. In contrast, INS has the lowest values 
because of its focus on meeting the increasing 
demand for schools, hospitals and fire stations due 
to population growth.

The interrelationships between the systems play 
an important role in resilience. For example, the 
ENE project `Hospital goes grid independent` also 
increases the resilience of the healthcare system in 
Cache Valley, thereby having a positive effect on 
the INS system. 

GRE shows the clearest differences between the 
EAS and the NAS, with highest values in the EAS 
and lowest values in the NAS. This reflects the 
high land consumption and fragmentation
in the NAS that is caused by urban sprawl and the 
lack of measures for biotope networking.

Multifunctionality



An old abandoned cheese factory on the western edge of 
Redmond is a reminder of the region‘s industrial dairy history. A 
core renovation of this factory could result in multi-family 
apartments, lofts, ateliers and workspaces. An outward extension 
of living and working places to the surrounding area is also 
possible. The old tower might become a solar tower to generate 
some of the energy for the building. European projects such as the 
“LX Factory” in Lisbon (Portugal), the “Fabrika” in Tiflis (Georgia) 
or the “Spinnerei” in Leipzig (Germany) show that such projects
attract many people due to their modern use of industrial sites. 

Project Examples

New Housing Area in an old factory in Richmond (RES) Pilot project: Water-saving farming methods (WAT)

As agriculture is one of the main consumers of water in Cache 
County, there is a strong need for water-saving farming methods. 
The introduction of more efficient irrigation techniques (e.g. drip 
irrigation), the cultivation of drought-resistant crops and the 
adaptation of water-conserving management practices, such as 
no-till farming and cover crops, can reduce the agricultural water 
use. As part of this collaborative pilot project, USU scientists and 
local farmers will research and test which methods are particularly 
suited to agriculture in Cache Valley. The pilot project supports 
local farmers in converting their farming methods and actively 
involves them in the process.

Gosemann 2020 WDR 2020

Irrigation Australia n.d. 

© Albert Lea Seed 2021

© Utah Sprinkler Company 2020
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Cooperation in planning can enable synergies, facilitate 
implementation and generate new ideas. The partnership diagram 
illustrates existing cooperations between the different systems during 
the planning and implementation process, thereby differentiating 
between strong and normal partnerships. 

• Strong cooperation arises when projects and policies are co-
planned or implemented in conjunction with another system. E.g., 
ENE and RES collaborate on projects that integrate solar panels 
on the roofs of new houses. 

• Normal cooperation exists in joint or multiple small projects or 
policies. For example, the INDCOM system pays for tree planting 
projects from the carbon sequestration system in order to 
compensate for increasing GHG emissions resulting from the 
airport expansion. 

In general, most of the systems show cooperation with other 
systems. From the 36 possible system combinations, 15 show strong 
partnerships and 10 show normal partnerships. Only 11 possible 
system cooperations do not exist. The RES system leads the field 
and collaborates with all of the systems, followed by CSEQ, ENE 
and WAT that have partnerships with 6 other systems. 

Cooperation between systems Description of the Cooperations
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strong cooperation
normal cooperation



• Identify sources of data

ABC4 (Ed.), 2021: Cache Valley boasts worst air quality in state as inversion 
lingers. Status: 02/21/2021, https://www.abc4.com/ news/local-news/cache-
valley-boasts-worst-air-quality-in-state-as-inversion-lingers/. 

Envision Utah (Ed.), 2009: Envision Cache Valley Final Report & Toolkit. 60 p., 
Salt Lake City: Self-published. 

EPA (United States Environmental Protection Agency) (Ed.), 2016: What 
Climate Change means for Utah. 2 p., Washington: Self-published. Status: 
03/03/2021, 
https://19january2017snapshot.epa.gov/sites/production/files/2016-
09/documents/climate-change-ut.pdf. 

Dolan, S., 2017: Plat of Zion: 180-year-old legacy still visible in Utah cities. 
https://www.hjnews.com/logan_hj/plat-of-zion-180-year-old-legacy-still-visible-
in-utah-cities/article_fcd96dce-034b-5d64-a145-226b4a4d5541.html Access: 
02/10/2021. 

Census Gov – United States Census Bureau (Ed.), 2021: QuickFacts Logan 
City, Utah. https://www.census.gov/quickfacts/fact/table/ 
logancityutah/INC110219. Access: 02/02/2021.

Indicate key software used
• Geodesignhub (https://www.geodesignhub.com/)

Dr. Bartlett Warren-Kretzschmar and Assistant Professor 
Daniella Hirschfeld (Instructors)

Clara Bukies, Sophia Germer, Joyce Gosemann, Anna 
Hachmöller, Lena Lambers, Romain Rollot, Daniel 
Schneider (LUH students)

Patricia Beckert, Jessica Clements, Kenzy Fogle, Hooman
Hadayeghi, Amanda Hamilton, Saul Karamesines, Lloyd 
Sutton, Averie Wheeler (USU students)

Presenters:

Project participants Supporting material
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Anna HachmöllerClara BukiesAmanda Hamilton

https://www.geodesignhub.com/


Current 2020 situation Negotiated or recommended plan
Important features in negotiated or recommended plan (Early Adopter Scenario): 
Densifying housing, water savings, green infrastructure (biotope network etc.), carbon 
sequestration, renewable energy and maintaining the agricultural character of the Valley. 
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