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Figure 1: Global Emissions under RCP Scenarios (Ministry for the Environment, 2018) Figure 4: Cliamte Change Impacts (Calvin et al., 2023)

Figure 3: Auckland Emissions Profile (Auckland Council, 2020)

Figure 6: Legal & Political Context

Figure 8: NIWA Projection for Sea Level Rise in Auckland 

(Auckland Council & National Institute of Water and Atmospheric Research, 2018)

Figure 10: NIWA Projection for Tempature Rise in Auckland

(Auckland Council & National Institute of Water and Atmospheric Research, 2018)

Figure 9: NIWA Projection for Rainfall in Auckland

(Auckland Council & National Institute of Water and Atmospheric Research, 2018)

Figure 11: NIWA Projection for Soil Moisture in Auckland

(Auckland Council & National Institute of Water and Atmospheric Research, 2018)

Climate Hazards in Auckland

PESTEL & Casual Loop

Figure 2: Global Mean Surface Air Tempature Under RCP8.5 & 2.5 Scenario (Pörtner et al., 2019)

Existing Adaptation and Mitigation Measures

Current mitigation strategies include emissions reductions addressed at the national level by an emissions trading cap and trade scheme, and at 
the regional level thorough transportation mode shift, decarbonisation and the integration of land use and transport through transit-oriented 
developments. Current adaptation measures include an ongoing urban-ngahere programme and potential stormwater system upgrades in Te Atatu 
Peninsula and Henderson.

Figure 20: Blue & Green Networks

Weather Patterns
Projections illustrate that rainfall will become more intense and less frequent, with more frequent drought, reducing soil moisture, and icnreasing risk of flooding from extreme rain events, coupled with sea level rise and Auckland’s coastal nature, climate change impacts will be severe for Auckland. (Auckland 
Council & National Institute of Water and Atmospheric Research, 2018)

Future Development
 National level policies such as the National Policy Statement on Urban Development and the Medium-Density Residential Standard that aim to intensify existing urban areas, curtailing sprawl, and encourage mode shift and a compact urban form have been passed by central government and will be implemented by Auckland Council through plan change 78. The proposed changes would significantly increase the density in the walkable catchment area of the Henderson 
Train Station.

Demographics Summary
Henderson-Massey is a rapidly growing urban center projected to contain 160,000 residents by 2018. The area contains a higher than average proportion of Maori and Pasifika, and less than average population of Pakeha.The income of residents are on average lower than wider Auckland. The majority of residents 
travel to work and school by private vehicles, on average higher than wider Auckland. 

Transportation
The area is served by State Highway 16, the Western Line, and a variety of bus routes. With infrequent service, service unreliability, and frequent infastructure 
damage, the area is rather poorly served by transit, as evidenced in the higher than average proportion of car ridership. The City Rail Link and associated 
Rail Network Rebuild promise to reduce travel times to the CBD, whilst doubling frequencies and providing cross-town routes. Coupled with upzoning near Henderson Train Station’s walkable catchemnt area, the area is sure to see intensification.

Figure 15: Population Projection for Henderson-Massey Local 

Board Area (Statistics New Zealand, 2022)

Figure 12: Population Pyramid for Henderson-Massey Local Board 

Area (Statistics New Zealand, 2018a)

Figure 16: Income for Auckland & Henderson-Massey Local Board 

Area (Statistics New Zealand, 2018d)

Figure 13: Ethnicity for Auckland & Henderson-Massey Local 

Board Area (Statistics New Zealand, 2018a)

Figure 17: Main Means of Travel to Education for Auckland & Hen-

derson-Massey Local Board Area (Statistics New Zealand, 2018b)

Figure 14: Main Means of Travel to Work for Auckland & Hender-

son-Massey Local Board Area (Statistics New Zealand, 2018c)

Figure 21: PESTEL & Causal Loop

Figure 5: New Zealand Emissions Profile (Ministry for the Environment, 2024)

Figure 18: Transportation Figure 19: Unitary Plan Base Zones
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Figure 7: Development Pattern (Auckland Council, n.d.-a)
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Flooding VulnerabilityExtreme Heat

Figure 22: Flood Plains Figure 25: Impervious Surface & Land Cover Figure 28: Socioeconomic Deprivation (University of Otago, 2018)

Figure 23: Projected Sea Level Rise Figure 26: Tree Canopy Cover  (Auckland Council, 2021) Figure 29: Climate Impact (Vulnerability & Sensetivity) (Henderson-Massey Local Board, 2020)

Figure 24: Stormwater Infastructure Figure 27: Heat Vulnerabiltiy Index (Auckland Council, 2019) Figure 30: Adaptive Capacity (Henderson-Massey Local Board, 2020)

Henderon-Massey contains a multitude of stormwater pipes. As rainfall intensity 
increases the systems will be pushed past their limits. A current adaptation 
process by Auckland Council is underway to improve stormwater management in the Te Atatu Peninsula. (Auckland Council, n.d.-b)

The heat vulnerability index takes into account multiple variables, including 
access to greenspace, ethnicity, burden rent, age, rental tenure, deprivation and 
more. Henderson-Massey contains an areas of very high vulnerability, and most areas are relatively vulnerable.  (Auckland Council, 2019)

Adaptive Capacity measures how well a population can respond to climate 
impacts. Adaptive Capacity is a key factor in asessing vulnerabiltiy. The western 
portions of the local board area have very little adaptive capacity, increasing vulnerabiltiy. (Henderson-Massey Local Board, 2020)

Te Atatu Peninsula is projected to have very high climate impacts. The majority 
of the local board area is likely to have medium impact, with few areas of low 
impact.

The treee canopy of Henderson-Massey is 15%, the minimum set out by the 
Auckland urban ngahere plan. An ongoing adaptation project by the local board aims to improve the tree canopy cover of the area to 30% by 2050. (Henederson-
Massey Local Board, 2022)

Projected sea level rise will inundate coastal areas. The large estuaries in 
Henderson-Massey mean that lots of in-land areas are also at risk from sea level 
rise. Furthermore, State Highway 16, a vital connection for the community is 
also at risk of inundation.

The New Zealand Deprivation Index 2018 illustrates that large areas of 
socioeconomic deprivation are highly deprived. Socioeconomic deprivation is a key factor in vulnerabiltiy to climate change impacts. (Environmental Health 
Intelliegence New Zealand, n.d.)

idership. The City Rail Link and associated Rail Network Rebuild promise to 
reduce travel times to the CBD, whilst doubling frequencies and providing cross-town routes. Coupled with upzoning near Henderson Train Station’s walkable catchemnt area, the area is sure to see intensification.

Large parts of Henderson-Massey are flood prone. The majority of flood plains 
concentrate around river catchments. However large urban areas of Te Atatu, and Ranui are flood prone. Furthermore, a large area of Henderson, a vital communtity point is sensetive to flooding.
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Results gathered from the impacts of Cyclone Gabrielle showcase the displacement of over 10,500 people, the destruction of 469 uninhabitable homes, and nearly 2,500 effectively unusable homes, with estimated economic costs ranging from $9 billion to $14.5 
billion.

2,500
YELLOW-STICKERED 
HOMES: 
EFFECTIVELY 
UNUSABLE

469

$9-14.5
RED-STICKERED 
HOMES: 
UNINHABITABLE 
DUE TO DAMAGE

Estimated Costs:

Bn.x

! ! ! ! !

x
10,500
More than

Displaced

Auckland Council
Henderson-Massey 

Local Board

Te Kawerau a maki 

(Local Iwi)

References:Auckland Council. (n.d.-a). Auckland Council GeoMaps [Dataset]. https://geomapspublic.aucklandcouncil.govt.nz/viewer/index.htmlAuckland Council. (n.d.-b). Corban Reserve stormwater upgrade project. Retrieved August 12, 2024, from https://www.aucklandcouncil.govt.nz/plans-projects-policies-reports-bylaws/our-projects/proj-ects-west-auckland/Pages/corban-reserve-stormwater-upgrade-project.aspxAuckland Council. (2019). Development of the Auckland Heat Vulnerability Index. https://knowledgeauckland.org.nz/media/h2ti3nl4/tr2019-012-development-of-the-auckland-heat-vulnerabili-ty-index-final.pdfAuckland Council. (2020). Te Tāruke-ā-Tāwhiri: Auckland’s Climate Plan. https://www.aucklandcouncil.govt.nz/plans-projects-policies-reports-bylaws/our-plans-strategies/topic-based-plans-strategies/en-vironmental-plans-strategies/aucklands-climate-plan/Documents/auckland-climate-plan.pdfAuckland Council. (2021). Auckland’s Urban Forest Canopy Cover: State and Change. https://www.knowledgeauckland.org.nz/media/2066/tr2020-009-2-aucklands-urban-forest-canopy-cover-2013-
2016-2018-revised-april-2021.pdfAuckland Council. (2024). Tāmaki Makaurau Recovery Plan. https://www.aucklandcouncil.govt.nz/recovery-extreme-weather-disasters/Documents/tamaki-makaurau-recovery-plan.pdfAuckland Council & National Institute of Water and Atmospheric Research. (2018). Auckland Region climate change projections and impacts: Summary Report. https://niwa.co.nz/sites/default/files/AC_CC_Summary_Low_30Jan18.pdfAuckland Transport. (n.d). at.govt.nzCalvin, K., Dasgupta, D., Krinner, G., Mukherji, A., Thorne, P. W., Trisos, C., Romero, J., Aldunce, P., Barret, K., Blanco, G., Cheung, W. W., Connors, S. L., Denton, F., Diongue-Niang, A., Dodman, D., Garschagen, M., Geden, O., Hayward, B., Jones, C., . . . Ha, M. (2023). IPCC, 2023: Summary for Policymakers. Climate Change 2023: Synthesis Report, 1–34. https://doi.org/10.59327/ipcc/ar6-9789291691647.001Environmental Health Intelliegence New Zealand. (n.d.). Vulnerability to climate change. https://www.ehinz.ac.nz/indicators/climate-change/vulnerability/Franks, R. (2023, May 9). Auckland flooding: Residents in city’s west hit again in as streams and creeks burst banks. NZ Herald. https://www.nzherald.co.nz/aucklander/news/auckland-flooding-residents-in-citys-west-hit-again-in-as-streams-and-creeks-burst-banks/2QPA5AGESZB4DB5FECJH7ENA4Y/Henderson-Massey Local Board. (2020). Henderson-Massey Local Climate Action Plan. https://www.aucklandcouncil.govt.nz/about-auckland-council/how-auckland-council-works/local-boards/all-local-boards/henderson-massey-local-board/HendersonMassey%20Local%20Climate%20Action%20Plan/henderson-massey-local-climate-action-plan-2020-2023.pdfHenederson-Massey Local Board. (2022). Henderson-Massey Urban Ngahere Action Plan. https://infocouncil.aucklandcouncil.govt.nz/Open/2022/08/HM_20220816_AGN_10261_AT_files/HM_20220816_AGN_10261_AT_Attachment_89781_1.PDFICNZ. (n.d). Coast of natural disasters. https://www.icnz.org.nz/industry/cost-of-natural-disasters/Ministry for the Environment. (2018). Climate Change Projections for New Zealand: Atmosphere Projections Based on Simulations from the IPCC Fifth Assessment, 2nd Edition. https://environment.govt.nz/assets/Publications/Files/Climate-change-projections-2nd-edition-final.pdfMinistry for the Environment. (2024). New Zealand’s second emissions reduction plan (2026–30) (ME 1836). https://environment.govt.nz/assets/publications/climate-change/New-Zealands-sec-
ond-emissions-reduction-plan-Discussion-document.pdfNewton, K. (2024, May 7). Managed retreat: How do we get out of the way of climate change? RNZ. https://www.rnz.co.nz/news/in-depth/516237/managed-retreat-how-do-we-get-out-of-the-way-of-
climate-changePörtner, H.-O., Roberts, D. C., Masson-Delmotte, V., Zhai, P., Tignor, M., Poloczanska, E., Mintenbeck, K., Alegría, A., Nicolai, M., Okem, A., Petzold, J., Rama, B., & Weyer, N. M. (2019). IPCC, 2019: Summary for Policymakers. IPCC Special Report on the Ocean and Cryosphere in a Changing Climate. https://www.ipcc.ch/site/assets/uploads/sites/3/2019/11/03_SROCC_SPM_FINAL.pdf

References:

Radio Waatea. (2021, September 26). Floods in west raised infrastructure questions. Waatea News: Māori Radio Station. https://waateanews.com/2021/08/31/floods-in-west-raised-infrastructure-ques-tions/RNZ. (2024). Call for national inquiry into lingering impact of Cyclone Gabrielle. RNZ. https://www.rnz.co.nz/news/national/508592/call-for-national-inquiry-into-lingering-impact-of-cyclone-gabri-elle#:~:text=The%20cyclone%20%2D%20which%20cost%20an,and%20stress%20from%20housing%20damage.Statistics New Zealand. (2018a). Age and sex by ethnic group (grouped total responses), for census usually resident population counts, 2006, 2013, and 2018 Censuses (RC, TA, SA2, DHB) [Dataset]. https://explore.data.stats.govt.nz/vis?fs[0]=Society%2C1%7C2018%20Census%23CAT_2018_CENSUS%23%7CPopulation%20and%20migration%23CAT_POPULATION_AND_MIGRATION%23&p-g=0&fc=Society&bp=true&snb=13&df[ds]=ds-nsiws-disseminate&df[id]=CEN18_POP_003&df[ag]=STATSNZ&df[vs]=1.0&dq=19%2B20%2B21%2B14%2B15%2B16%2B17%2B18%2B07%2B08%2B09%2B10%2B11%2B12%2B13%2B06%2B05%2B04%2B01%2B02%2B03.CMB07606%2B076.9999.2%2B1.2018&ly[rw]=AREA_CEN18_POP_003&ly[cl]=AGE_CEN18_POP_003%2CSEX_CEN18_POP_003&to[TIME]=falseStatistics New Zealand. (2018b). Main means of travel to education by age group and sex, for the census usually resident population count attending, studying, or enrolled in education, 2018 Census (RC, TA, SA2, DHB) [Dataset]. https://explore.data.stats.govt.nz/vis?fs[0]=Society%2C1%7C2018%20Census%23CAT_2018_CENSUS%23%7CTravel%20to%20work%20and%20educa-tion%23CAT_TRAVEL_TO_WORK_AND_EDUCATION%23&pg=0&fc=Society&bp=true&snb=6&df[ds]=ds-nsiws-disseminate&df[id]=CEN18_TRA_002&df[ag]=STATSNZ&df[vs]=1.0&d-q=999999.9999%2B999999%2BDHB9999.9999.9.&ly[rw]=AREA_CEN18_TRA_002&to[TIME]=falseStatistics New Zealand. (2018c). Main means of travel to work by age group and sex, for the employed census usually resident population count aged 15 years and over, 2018 Census (RC, TA, SA2, DHB) [Dataset]. https://explore.data.stats.govt.nz/vis?fs[0]=Society%2C1%7C2018%20Census%23CAT_2018_CENSUS%23%7CTravel%20to%20work%20and%20education%23CAT_TRAVEL_TO_WORK_AND_EDUCATION%23&pg=0&fc=Society&bp=true&snb=6&df[ds]=ds-nsiws-disseminate&df[id]=CEN18_TRA_006&df[ag]=STATSNZ&df[vs]=1.0&dq=999999.9999%2B999999%2B-DHB9999.9999.9.&ly[rw]=AREA_CEN18_TRA_006&to[TIME]=falseStatistics New Zealand. (2018d). Total personal income by age group and sex, for the census usually resident population count aged 15 years and over, 2013 and 2018 Censuses (RC, TA, SA2, DHB) [Dataset]. https://explore.data.stats.govt.nz/vis?fs[0]=Society%2C1%7C2018%20Census%23CAT_2018_CENSUS%23%7CWork%2C%20income%20and%20unpaid%20activities%-23CAT_WORK_INCOME_AND_UNPAID_ACTIVITIES%23&pg=0&fc=Society&bp=true&snb=22&df[ds]=ds-nsiws-disseminate&df[id]=CEN18_WRK_019&df[ag]=STATSNZ&df[vs]=1.0&d-q=999999.9999%2B999999%2BDHB9999.999.9.&ly[rw]=AREA_CEN18_WRK_019&ly[cl]=YEAR_CEN18_WRK_019&to[TIME]=falseStatistics New Zealand. (2022). Subnational population projections, by age and sex, 2018(base)-2048 update [Dataset]. https://explore.data.stats.govt.nz/vis?fs[0]=Society%2C1%7CPopulation%20projec-tions%23CAT_POPULATION_PROJECTIONS%23%7CSubnational%20population%20projections%23CAT_SUBNATIONAL_POPULATION_PROJECTIONS%23&pg=0&fc=Society&bp=true&snb=12&d-f[ds]=ds-nsiws-disseminate&df[id]=POPPR_SUB_004&df[ag]=STATSNZ&df[vs]=1.0&dq=TOTALALLAGES.07606%2B02%2BNZRC.HIGH%2BLOW%2BMEDIUM.SEX3.2048%2B2043%2B2038%2B2033%2B2028%2B2018%2B2023&ly[rw]=AREA_POPPR_SUB_004&ly[cl]=PROJECTION_POPPR_SUB_004%2CYEAR_POPPR_SUB_004&to[TIME]=falseTernouth, L. (2023, January 30). Auckland floods: Rānui hit hard - homes red and yellow stickered. RNZ. https://www.rnz.co.nz/national/programmes/checkpoint/audio/2018875677/auckland-floods-
ranui-hit-hard-homes-red-and-yellow-stickeredUniversity of Otago. (2018). NZDep2018 census Area Unit and Domicile Code [Dataset]. https://www.otago.ac.nz/__data/assets/excel_doc/0027/318357/nzdep2018-census-area-unit-and-domicile-code-823831.xlsx

West Auckland 

Business Group 

West Auckland is 

Flooding!

Auckland Transport

Problem Statement Stakeholders

Consequences of inaction Next Steps 

Implications and Direction

Henderson-Massey 

Residents 

Project Twin 

Streams 

Risk Assessment 

Henderson-Massey faces increasing flooding risks from extreme weather events due to the impacts of climate change. This worsening issue will displace the residing  communities, exacerbating existing social deprivation and increasing vulnerability. Intensification will reinforce flooding effects, driven by economic pressures and climate migration.
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Figure 31: Catchments Figure 32: Plan Change 78

Figure 34: Auckland Recovery Plan (Auckland Council, 2024) Figure 35: Risk Assesment

Figure 33 Historical Aerial + Flooding Figure 37: Cyclone Gabrielle impacts (RNZ, 2024)

Figure 36: Flooding History (ICNZ, n.d)

Auckland Anniversary 

Jan 27 2023 - Feb 2 2023
Cost:$1957.6 m

Cyclone Gabrielle 

Feb 11 2023 - Feb 17 2023
Cost: $1790.8 m

West Auckland Flooding 

Aug 30 2021- Aug 31 2021
Cost: $62.3 m

New Zealand Flooding 

Aug 18 2022- Aug 21 2022
Cost: $36.7 m

Cyclone Dovi

Feb 9 2022 - Feb 14 2022
Cost: $54.8 m


