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Urban greenery provides multiple
environmental and social benefits.




* Enhance urban aesthetics.
* Provide open-spaces for recreation

* Reduce water runoff

* Increase water infiltration

* Mitigate soil erosion

e Cool local climate

* Remove airborne pollutants

* Offset greenhouse gas emissions




Does urban greenery act
as sink or emission source
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Soil respiration
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Soil respiration: flux gradient system
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oil characterization

[ % silt
e Soil texture { % clay
\ % Sand

* Total Organic Carbon
(TOC)

° pH
* Bulk density
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Turfgrass biomass productivity

Clipping harvesting
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Turfgrass carbon content

1 o 1
i _/ L/LA& / / A L j/\\ Clippings 43.2%

Verdure 41.2%

Roots 42.6%
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Grass biomass productivity
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W, = moisture tension
wy=1.60 x 6256

0 = soil volumetric water content
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Annual CO, emissions

(ton km? yr?)

The cleanest
machinery

Mowing
frequency
Trimmer Push mower Lawn tractor | Riding mower
Every week 78.2 82.6 70.1 28.0
Every 2" week 39.1 41.3 35.1 14.0
Every 37 week 25.6 27.0 22.9 9.2
Once per month 18.0 19.1 Wy | 16.2 6.5

n EPA United States
- E ental Protectic
7 hg:;:;gmpn rotection

The most

common
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Biomass productivity
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please clean up after your
pet and bin all litter

please clean up after your
pet and bin all litter.
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Turfgrass impact

per capita

Carbon
footprint
) 22ton CO, yr

Global Carbon Project, 2018.
https://doi.org/10.18160/gcp-2018

/

qS% of urban surface\

is covered by
turfgrass

\ Gaw et al., Data, 2019. /

Cartoons taken from The Straits Times’ Punchlines

CO, flux per km? of turfgrass
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Sink
Ideal waste disposal —> ]Z‘;ewe;g(s)zll(;ns

management
(344 ton yr)
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Source

Grass clippings ::: Add emissions
are burnt of 7 people

(157 ton yrt)


https://doi.org/10.18160/gcp-2018

Turfgrass impact

at city scale

2

2
(Energy consumpticﬁ 112 km* covered by
’ turfgrass
* Industrial activity
 Waste incineration -257 Gg CO, yr' | |+117 Gg CO, yr*
: Ideal waste disposal Grass clippings
management are burnt

48,560 Gg coz yr1/ | |

-0.53% | (+0.24%)
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Turfgrass & trees Sink

f Ideal waste
disposal
management

... 10,760 trees

Emission source

D =25.6cm

T T

<
~J <

... 4,900 trees

Grass clippings
are burnt

[32 kg CO, yr-l]

Considering 15% of urban surface

Velasco, E. & Chen, K.W. covered by turfgrass
Urban For. Urban Green., 44, 126387, 2019.
https://doi.org/10.1016/j.ufug.2019.126387
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https://doi.org/10.1016/j.ufug.2019.126387

Telok Kurau, Singapore

[ ton CO, km yrl]

15% turfed landscape

() or (4157)

3,500 woody trees per km?
+

1,900 palm trees per km?
-27

Velasco et al. Atmos. Chem. Phys., 2013.
Velasco & Chen, Urban For. Urban Green., 2019.

Ideal waste [
: - o, anthropogenic
disposal [SA emissions ]

management

Grass clippings o, anthropogenic
are burnt [ 0% emissions
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ONE MILLION TREES
MOVEMENT

The One Million Trees movement aims to
restore nature back into our city through
the planting of more than a million trees
across Singapore over the next ten years,
as part of NParks' efforts to achieve our
new City in Nature vision. Stay tuned to find
out how you can get involved!

112 km? of vegetation with

structure dominated by -
I:: > -257 Gg CO, yr
human management [ 92y ]

(without Tree Canopy)* [_ 289 Gg COZ yr.1J

One-million trees |:||> -32 Gg CO, yr!
(D=25.6cm,H=9.5m) [ 2 ]

0.60% emissions at
city scale

Offset emissions of
13,140 people

*Gaw et al., Data, 2019. 26
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Urban greenery
can act as a sink
for CO, with
an adequate
waste disposal

management.
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Highlights:

Urban lawns in the tropics can act either as a sink or as an emission source of COz.

Belowground

carbon accumulation was observed under steady state conditions.

Warm and humid conditions increase biomass production and mowing frequency.

If grass clippings are incinerated, the lawn acts as a net CO2 emission source.
Locally derived empirical models can be used to account for carbon stocks and fluxes.
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