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Benefits of urban ecosystems

Margaret Mahy Garden. Photo by Robyn Simcock



Urban ecosystems are under pressure

Are we building harder, hotter cities?

The vital importance of urban green spaces
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Figure 4. Public and private green space summary (% of urban area).
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Benefits of urban ecosystems

Carbon stock

Recreation

Runoff retention
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Carbon stocks

Tree biomass carbon
stock

Modelled from tree
height using
allometric equations
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Total stock estimated at ~380,000 tonnes C

= 1.4 million tonnes CO, equivalent

= 50% of the annual emissions from the city
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Shade provision

CHRISTCHURCH
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ARPORT e i : ol | Ty : Time shaded by vegetation (%)

0.01-258

259.11.05
B 1106-2098
B 20992353
B 2cs6-5504

Shade between 8 am
and 6 pm on 18t
February 2019

Modelled using
rayshading of a 3D
model

Westmorland FRERYINZ, Stats NZ, Esri, HERE, Garmin, Foursguare

At an average location,
shade was provided 5% of
the time

Overall, 14% of shade was
provided by trees



Biodiversity

New Zealand

| 309 " GARDEN BIRD
Modelled using NZ SURVEY

data from 2018,
2019, 2020

Bird species
observed in 1 hour

Total n = 936

Images by NZGBS



Biodiversity

) 1. House Sparrow
observed in 1 hour 5 Blackbird
3. Silvereye/ tauhou
Modelled using NZ 4. Starling
: 5. Fantall
Garden Bird Survey 6. Greenfinch
data 7. Gull black backed
8. Chaffinch
9. Thrush
10. Dunnock
... 21. Kererl

Images by NZGBS, Andrew Walmsley, Manuel Becerril Gonzalez, Bernard Spragg



Biodiversity

Bird species
observed in 1 hour

Modelled using NZ
Garden Bird Survey
data

Bird species

Benefits of urban vegetation in Otautahi/ Christchurch ~ Manaaki Whenua/Landcare Research|  Full Report and data
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Runoff
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Runoff retained

Runoff retained (35)
3.8-10
10.1-20
201-30
30.1-40
40.1-50
50.1-40

Runoff retained under
a high rainfall event
(137 mm)

Modelled using Curve
Number approach

3
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Across the city, 22% of Within neighbourhoods,
incoming rainfall was between 5% and 43%

retained retained



Access to outdoor spaces

Distance from
outdoor recreation
space

Private green space
within land parcel
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Applications of these data

 How equitable are people’s experiences of urban ecosystems?

* Interactive tool to inform planning and the public



Equity in the benefits of urban ecosystems

« The “vulnerability” of communities is indicated by the Economic and Social Vulnerability Index,
based on census data. Ranked from least vulnerable to most vulnerable

Vulnerability rank
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Access to the benefits of urban ecosystems?

More vulnerable mesh blocks:

» have less urban ecosystem cover (45%)

* have less tree cover (44%)

* have lower performance for 8 out of 9 types of ecosystem benefit

Low vulnerability

Styx Mill Addington. Images from Google Street View



Tools and data

https://mwlr.nz/ncp-christchurch
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https://mwlr.nz/ncp-christchurch

Tools and data

https://datastore.landcareresearch.co.nz/dataset/ncp-christchurch
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Benefits of urban vegetation

in Otautahi/ Christchurch Dataset % Groups ©® Activity Stream
Followers _
0 Benefits of urban vegetation in Otautahi/ Christchurch

This dataset contains map layers describing different benefits that urban ecosystems provide to people in Christchurch/
Collection Otautahi. The nine map layers use different datasets and models developed by Dan Richards and a team from Manaaki
Whenua - Landcare Research.

Data and Resources

cx Methods summary ~ Explore ~
[ oxra

Overview of methods used to generate the datasets.

Carbon stocks
Above-ground tree biomass carbon stocks. Carbon stocks were estimated using...

~ Explore ~

[ oara i
Runoff retention  Explore ~
The proportion of incoming rainfall retained by vegetation. Runoff retention...
M k . 5% Removal or particulate matter air pollution (PM10)  Explore v
a n a a I The contribution of vegetation to removing particulate matter pollution from...
Wh ED%  Erosi
e n u a Erosion control  Explore ~
|_ d The proportion of potential soil erosion prevented by vegetation. A soil loss...
oxra 3

Shade provision

- 7 Explore ~
e S e a rC The proportion of time that vegetation was providing shade at ground level...

Green spaces for education
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Summary

Urban ecosystems in Otautahi provide benefits to people
High-resolution spatial datasets allow us to see variability across a city
Tools to view and download these datasets are available

Future work will look at how urban ecosystems and their benefits may change in future
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