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Wellington context

The worst scenario after a major earthquake: an isolated city for at least 

3-5 days, with the potential for weeks to months of disruption

Earthquakes are the dominant hazard affecting infrastructure and lifelines

Fault lines in Wellington

https://www.scoop.co.nz/stories/AK0909/S00298/new-research-shows-lower-threat-from-wgtn-fault.htm

Ministry of Civil Defence & Emergency Management. (2018). Wellington Earthquake National Initial Response Plan: Supporting plan (Version 

2.0, December 2018). Ministry of Civil Defence & Emergency Management.



Food System Vulnerabilities

https://www.rnz.co.nz/news/on-the-inside/558653/nz-s-over-reliance-on-roads-for-freight-means-natural-disasters-hit-hard-but-is-coastal-shipping-a-fix

• High dependence on external food supply chains 

• Fresh food relies on surrounding regions 

• Limited transport redundancy (two main road corridors + 

Cook Strait freight) 

• Geographic constraints reduce system flexibility and 

resilience 



Post-disaster food provision gaps

(WREMO, 2017)

Aro Valley Community Emergency Hub Guide

• Post-disaster planning focuses mainly on immediate 

food relief for displaced populations

• Households are advised to store at least 7 days' 

emergency food

• Community emergency hubs provide potential food 

sources, not food 

• Retail food stocks are limited under disruption scenarios 



Short term

• Up to 67,000 people displaced (WENIRP)

• ≈ 1.4 million meals required in the first week

Long term 

• Reliance on long-life food increases nutritional risk 

• Vulnerable groups face higher food access and nutrition

Post-disaster food security concerns

Mismatch between food demand and system capacity.

An alternative, resilient local food system is urgently needed in Wellington.



Post-disaster food security concerns

• External supply chains disrupted under 

isolation scenarios 

• Limited transport redundancy for food 

distribution 

• Reduced access to fresh and nutritious 

food 

• Household storage only provides short-

term buffer

Urban agriculture as an alternative

Urban Agriculture’s (UA) contribution post-

disaster food security

• Local production: increases food availability 

when supply chains fail 

• Distribution resilience: reduces dependence on 

long-distance transport 

• Nutrition support: provides fresh and nutrient-

rich food 

• Social continuity: supports familiar food for 

local communities



WCC. (2017). Wellington Resilience 

Strategy.https://resilientcitiesnetwork.org/downloadable_resources/Network/Wellington-

Resilience-Strategy-English.pdf

Urban agriculture in Wellington

Community garden Private yard Productive urban landscape

https://wellington.govt.nz/news-and-events/news-and-information/our-

wellington/2021/10/garden-beds

• Recognised by Wellington City Council as a post-disaster 

resilience strategy 

• Existing initiatives include community gardens, private gardens 

and productive urban landscapes 

• Limited policy support for its integration into disaster 

preparedness and recovery planning



Food Security

Post-disaster

Preparedness

Urban 

Agriculture
GAP

OPPORTUNITY

Research Question

What is the role of urban agriculture in enhancing post-

disaster food security in Wellington City, New Zealand?



Most research focuses on UA’s social and mental benefits

Limited research about its role in food provision

Qualitative Quantitative

Sioen et al., 2017Wesener, 2023 

Slater & Birchall, 2022

Yoshida & Yagi, 2021 

Wesener, 2020

Shimpo et al., 2019

Berno, 2017

Montgomery et al., 2016

Adam-Bradford & Veenhuizen, 

2015

Chan et al., 2015

Okvat & Zautra, 2014

• UA’s social, cultural, and psychological  

benefits

• UA’s capacity to enhance post-disaster food 

security

Method

= Yield × Area / Demand% Self-sufficiency



= Yield x Area/ Demand% Self-sufficiency

Method:

Yield (focus on vegetables): 

Productive land area: 

Post-disaster food demands: 

Current UA capacity calculation Future UA capacity calculation

Field surveys of 

community gardens 

On-site observation 

and spatial mapping

Review of 

relevant literature 

Analysis of aerial 

imagery
GIS mapping

Current UA capacity: community gardens only (other UA types lack data)

Future UA capacity: community gardens, private yards, urban farms

Method



= Yield x Area/ Demand% Self-sufficiency

Yield: 

Land area: 

Post-disaster food 

demands: 

Current UA capacity calculation Future UA capacity calculation

UA capacity in Wellington-Scenario Setting

1 scenario based on survey and literature 

review

1 scenario based on survey

Post-disaster self-

sufficiency rates:
6 scenarios 36 scenarios

Scenario A: <15%, W, NW, N, NE, E 

Scenario B: <30%, W, NW, N, NE, E

Scenario C: <15%, all aspects

Scenario D: <30%, all aspects

Scenario 1: Lowest

Scenario 2: Average

Scenario 3: Highest

Scenario I: Entire population

Scenario II: Displaced population

Scenario III: Vulnerable population

Scenario I: Entire pop.

Scenario II: Displaced pop.

Scenario III: Vulnerable pop.

Scenario IV: Pop. around gardens (5mins)

Scenario V: Vulnerable pop. around 

gardens (5mins)

Scenario VI: Gardeners’ families



Post-disaster vegetable demand scenarios in Wellington
Self-

sufficiency

1 Entire population 0.04%

2 Displaced population 0.12%

3 Vulnerable population 0.15%

4 Population within 5-mins walking distance 0.42%

5 Vulnerable population 5-mins walking distance 2.07%

6 Gardeners’ families (allotments) 10.41%

Previous studies calculating current UA capacity 
Self-

sufficiency

Cleveland, USA, study

(Grewal & Grewal, 2012)
1.70%

Nerima, Japan, study

(Sioen et al., 2017)
6.18%

Leicester, UK, study

(Edmondson et al., 2019)
2.6%

Findings: 
Current UA in Wellington

Current community gardens’ distribution



Potential Private Yards Potential Communal 

Gardens

Potential Urban Farms All Potential Land

Findings: 
Future UA capacity in Wellington

Future UA in Wellington Self-sufficiency

Entire population 3%-75%

Displaced population 9%-241%

Vulnerable population 12%-298%

Future UA in previous studies Self-sufficiency

Sydney, Australia, study

(Mcdougall et al., 2020)
15%-34%

Dubbo, Australia, study

(Ghosh, 2021)
23.4%-84.3%

Berlin, Germany, study

(De Simone et al., 2023)
5%-82%



The role of UA in post-disaster Wellington

Role in food security

• Current UA has limited impact for city scale post-disaster food demands. 

• Future UA shows significant potential for post-disaster food security.

• In reality, UA may be particularly important for vulnerable populations.

Beyond food security: multi-functional roles

• Social & wellbeing: supports social interaction and relaxation

• Learning & skills: enables knowledge sharing and skill development

• Space & activities: provides accessible community spaces

• Food & Sharing: supports informal food distribution and sharing

To expand UA’s role in post-disaster context, Wellington needs to consider: 

• Diversifying UA types

• Supporting a wider range of UA initiatives



Implications for Policy and Planning

Potential directions for Wellington

1. Integrating food systems into disaster preparedness

• Recognise food systems as critical infrastructure 

• Integrate food security into CDEM planning and response frameworks

• Identify and map vulnerable populations and their spatial distribution

2. Establishing a dedicated UA governance structure

• establish a dedicated UA unit within WCC 

• Strengthen cross-agency coordination (planning, resilience, 

community) 

• Support community-led initiatives through funding and guidance

• Introduce incentives (e.g. grants, training programmes)

• Encourage diverse UA types, including residential gardening, to reduce 

pressure on public land
(Tokyo Metropolitan Government, 2023)

(NYC Mayor’s Office of Urban Agriculture, 2023)



(Mayor of London, 2021)

Implications for Policy and Planning

Potential directions for Wellington

3. Mainstreaming UA within urban planning and land-use policy

• Integrate UA into green infrastructure planning

• Revise the District Plan to include UA across wider land-use 

categories

• Identify and allocate underutilised or vacant land for UA 

• Enable temporary use land 

4. Considering UA’s multi-benefits and potential in post-disaster context

• Link UA sites with emergency hubs to form hub-UA networks

• Support community-based preparedness activities (e.g. drills, 

workshops) to familiarise residents with local UA sites 

• Develop targeted support for vulnerable populations

(Baltimore Office of Sustainability, 2013)



Adam-Bradford, A., & Veenhuizen, R. van. (2015). Role of urban agriculture in disasters and emergencies. In H. de Zeeuw & P. Drechsel (Eds.), Cities and Agriculture: Developing Resilient Urban Food Systems. Routledge, 

Taylor & Francis Group.

Baltimore Office of Sustainability. (2013). Homegrown Baltimore Grow Local Baltimore City’s Urban Agriculture Plan. Baltimore City Department of Planning. https://www.baltimoresustainability.org/wp-

content/uploads/2021/07/Homegrown-Baltimore-Grow-Local-Plan.pdf

Berno, T. (2017). Social enterprise, sustainability and community in post-earthquake Christchurch: Exploring the role of local food systems in building resilience. Journal of Enterprising Communities: People and Places in the 

Global Economy, 11(1), 149–165. https://doi.org/10.1108/JEC-01-2015-0013

Biehl, E., Buzogany, S., Baja, K., & Neff, R. (2018). Planning for a Resilient Urban Food System: A Case Study from Baltimore City, Maryland. Journal of Agriculture, Food Systems, and Community Development, 39–53. 

https://doi.org/10.5304/jafscd.2018.08B.008

Biehl, E., Buzogany, S., Huang, A., Chodur, G., & Neff, R. (2017). Baltimore Food System Resilience Advisory Report. Johns Hopkins Center for a Livable Future. https://clf.jhsph.edu/sites/default/files/2019-01/baltimore-food-

system-resilience-advisory-report.pdf

Buzogany, S., Cocke, A., Freishtat, H., Mui, Y., Strauss, M., & Kelly, S. (2024). Urban Agriculture Embedded in a Food Systems Approach: The Baltimore Story. In S. Raja, M. Caton Campbell, A. Judelsohn, B. Born, & A. 

Morales (Eds.), Planning for Equitable Urban Agriculture in the United States: Future Directions for a New Ethic in City Building (pp. 285–309). Springer International Publishing. https://doi.org/10.1007/978-3-031-32076-7

Cabannes, Y., & Raposo, I. (2013). Peri-urban agriculture, social inclusion of migrant population and Right to the City: Practices in Lisbon and London. City, 17(2), 235–250. https://doi.org/10.1080/13604813.2013.765652

Chan, J., DuBois, B., & Tidball, K. G. (2015). Refuges of local resilience: Community gardens in post-Sandy New York City. Urban Forestry & Urban Greening, 14(3), 625–635. https://doi.org/10.1016/j.ufug.2015.06.005

City of Baltimore. (2018). Disaster Preparedness and Planning Project. https://www.baltimoresustainability.org/wp-content/uploads/2019/10/2018-DP3-For-Print.pdf

De Simone, M., Pradhan, P., Kropp, J. P., & Rybski, D. (2023). A large share of Berlin’s vegetable consumption can be produced within the city. Sustainable Cities and Society, 91, 104362. 

https://doi.org/10.1016/j.scs.2022.104362

Edmondson, J. L., Childs, D. Z., Dobson, M. C., Gaston, K. J., Warren, P. H., & Leake, J. R. (2019). Feeding a city – Leicester as a case study of the importance of allotments for horticultural production in the UK. Science of The 

Total Environment, 705, 135930. https://doi.org/10.1016/j.scitotenv.2019.135930

Ericksen, P. J. (2008). Conceptualizing food systems for global environmental change research. Global Environmental Change, 18(1), 234–245. https://doi.org/10.1016/j.gloenvcha.2007.09.002

Fletcher, E. I., & Collins, C. M. (2020). Urban agriculture: Declining opportunity and increasing demand—How observations from London, U.K., can inform effective response, strategy and policy on a wide scale. Urban Forestry 

& Urban Greening, 55, 126823. https://doi.org/10.1016/j.ufug.2020.126823

Ghosh, S. (2021). Urban agriculture potential of home gardens in residential land uses: A case study of regional City of Dubbo, Australia. Land Use Policy, 109, 105686. https://doi.org/10.1016/j.landusepol.2021.105686

Grewal, S. S., & Grewal, P. S. (2012). Can cities become self-reliant in food? Cities, 29(1), 1–11. https://doi.org/10.1016/j.cities.2011.06.003

Hino, K., Yamazaki, T., Iida, A., Harada, K., & Yokohari, M. (2023). Productive urban landscapes contribute to physical activity promotion among Tokyo residents. Landscape and Urban Planning, 230, 104634. 

https://doi.org/10.1016/j.landurbplan.2022.104634

Liu, Y., Chanse, V., & Chicca, F. (2025a). Enhancing Post-Disaster Food Security through Urban Agriculture in the Context of Climate Change. Land, 14. https://doi.org/10.3390/land14040799

Liu, Y., Chanse, V., & Chicca, F. (2025b). Urban Agriculture for Post-Disaster Food Security: Quantifying the Contributions of Community Gardens. Urban Science, 9(8), 305. https://doi.org/10.3390/urbansci9080305

Mayor of London. (2021). The London Plan. https://www.london.gov.uk/sites/default/files/the_london_plan_2021.pdf

MCDEM. (2018). Wellington Earthquake National Initial Response Plan: Supporting plan (Version 2.0, December 2018). Ministry of Civil Defence & Emergency Management.

Reference



Mcdougall, R., Rader, R., & Kristiansen, P. (2020). Urban agriculture could provide 15% of food supply to Sydney, Australia, under expanded land use scenarios. Land Use Policy, 94, 104554. 

https://doi.org/10.1016/j.landusepol.2020.104554

Montgomery, R., Wesener, A., & Davies, F. (2016). Bottom-up governance after a natural disaster: A temporary postearthquake community garden in Central Christchurch, New Zealand. Nordic Journal of Architectural Research, 

28(3), 143–173.

New York City Council. (2021a). Local Law 121. https://nyc.legistar1.com/nyc/attachments/a54dac99-9881-4a13-8650-97fcd843f14e.pdf

New York City Council. (2021b). Local Law No. 123.

NYC Mayor’s Office of Food Policy. (2025). NYC Food and Climate Strategy. https://www.nyc.gov/site/foodpolicy/reports-and-data/foodclimatestrategy.page

NYC Mayor’s Office of Urban Agriculture. (2023). Cultivating Urban Agriculture in New York City. NYC Mayor’s Office of Climate and Environmental Justice. https://www.nyc.gov/assets/agriculture/downloads/pdf/cultivating-

urban-agriculture.pdf

Okvat, H. A., & Zautra, A. J. (2014). Sowing Seeds of Resilience: Community Gardening in a Post-Disaster Context. In Greening in the Red Zone. Springer Netherlands. http://link.springer.com/10.1007/978-90-481-9947-1

Sawasaki, T., Hashimoto, S., & Kishioka, T. (2019). Unveiling a voluntary farmland registration program to secure open space for risk reduction and post-disaster restoration from earthquakes: Lessons learned from practices in 

Chukyo and Kinki, Japan. Paddy and Water Environment, 17(2), 265–272. https://doi.org/10.1007/s10333-019-00719-0

Shimpo, N., Wesener, A., & McWilliam, W. (2019). How community gardens may contribute to community resilience following an earthquake. Urban Forestry & Urban Greening, 38, 124–132. 

https://doi.org/10.1016/j.ufug.2018.12.002

Sioen, G., Sekiyama, M., Terada, T., & Yokohari, M. (2017). Post-Disaster Food and Nutrition from Urban Agriculture: A Self-Sufficiency Analysis of Nerima Ward, Tokyo. International Journal of Environmental Research and 

Public Health, 14(7), 748. https://doi.org/10.3390/ijerph14070748

Slater, T., & Birchall, S. J. (2022). Growing resilient: The potential of urban agriculture for increasing food security and improving earthquake recovery. Cities, 131, 103930. https://doi.org/10.1016/j.cities.2022.103930

Tokyo Metropolitan Government. (2023). Tokyo Metropolitan Government Greenery Initiative.

Toth, A., Rendall, S., & Reitsma, F. (2016). Resilient food systems: A qualitative tool for measuring food resilience. Urban Ecosystems, 19(1), 19–43. https://doi.org/10.1007/s11252-015-0489-x

WCC. (2017). Wellington Resilience Strategy. https://resilientcitiesnetwork.org/downloadable_resources/Network/Wellington-Resilience-Strategy-English.pdf

Wesener, A. (2015). Temporary urbanism and urban sustainability after a natural disaster: Transitional community-initiated open spaces in Christchurch, New Zealand. Journal of Urbanism: International Research on Placemaking 

and Urban Sustainability, 8(4), 406–422. https://doi.org/10.1080/17549175.2015.1061040

Wesener, A. (2020). Growing resilient cities urban community gardens and disaster recovery after the 2010/11 Canterbury/Christchurch earthquakes. In D. Brantz & Sharma (Eds.), Urban Resilience in a Global Context (pp. 77–

100). Transcript Verlag. https://researcharchive.lincoln.ac.nz/server/api/core/bitstreams/aa25d17d-7eb1-4676-a598-1504def3090f/content

Wesener, A. (2023). Crisis and Green Urban Development: Urban Agriculture and Post-Earthquake Urban Resilience in Christchurch, New Zealand. 167–172. 

https://researcharchive.lincoln.ac.nz/server/api/core/bitstreams/bdea93f4-f4a0-42f6-8418-ed53442be7af/content

Wesener, A., Davis, S., & Chen, G. (2025). Strategic Spatial Opportunities for Local Food Distribution: Urban Accessibility of Community Gardens in Christchurch, Aotearoa New Zealand. Urban Planning, 10, Article 9566. 

https://doi.org/10.17645/up.9566

Wooten, H., & Ackerman, A. (2011). Seeding the City: Land use policies to promote urban agriculture. ChangeLab Solutions. 

https://changelabsolutions.org/sites/default/files/Urban_Ag_SeedingTheCity_FINAL_(CLS_20120530)_20111021_0.pdf

WREMO. (2017). Aro Valley Community Emergency Hub Guide. Wellington Region Emergency Management Office. https://wremo.nz/assets/Hub-Guides/Wellington-City/Aro-Valley.pdf

Yoshida, S., & Yagi, H. (2021). Long-Term Development of Urban Agriculture: Resilience and Sustainability of Farmers Facing the Covid-19 Pandemic in Japan. Sustainability, 13(8), 4316. https://doi.org/10.3390/su13084316

Zoning Resolution of the City of New York. (2026). NYC Zoning Resolution. https://zoningresolution.planning.nyc.gov/sites/default/files/article/Zoning%20Resolution%20Complete.pdf

Reference



Thanks!


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11: UA capacity in Wellington-Scenario Setting
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19: Thanks!
	幻灯片 20

