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WHAT IS URBANINATURAL CARITAL? - =

Natu.re in Smgapore Microclimate
provides us with cooling
numerous benefits

Ecosystem services are
produced by our Natural
Capital: our stock of
natural resources

Carbon storage

Coastal
Food protection

—— —— — —

Ll

= . | g
Mental Recreation

Air
purification

rﬁ!;ati'dn



WHAT ISIAN ECOSYSTEM SERVICE?

ECOSYSTEM SERVICES

o Regulating
Provisioning services Cultural
services . services
Products obtained Bﬁg?i;&gﬁd Non-material An ecosystem service is a direct or indirect
it Eecaptent of ecosystem e el benefit that the environment provides to people
processes rom ecosystems

Supporting services

Services necessary for the production of
all other ecosystem services
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(EcosvsTems)  ( INTERMEDIATE \  / FINALECOSYSTEM \  /~ GOODS & BENEFITS "\

SERVICES SERVICES
- Habitats - Photosynthesis - Edible material - Food
- Species - Nutrient cycling - Clean water - Drinkable water
- Water == - Water cycling - - Climate regulation |m=pi - Fertilizer
- Soils - Soil formation - Soil formation - Medicines
- Geology - Carbon - Pharmaceuticals - Healthy microclimate
- Food webs sequestration - Waste removal
Secondary Sucks up carbon Regulates the global Protects us from climate
rainforest climate change
N Y \ RN N\ /




'a reserve is kept round the principal hill [of Bukit
Timah] for climatic purposes’ ira. mcnair, engineer, 1879

Bukit Vimap ™
Summit
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Friess 2017. Urban Ecosystems 20, 277-291. Watershed protection Tourism

How can we measure and value the benefits of Singapore’s natural capital and ecosystem services today?
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W Buildings
[C] Impervious surfaces Marine data from Nationa| Parks Board

Non- d : o .
O on-vegetaied pervious surtaces  Tarrestrial data from Gaw et al. 2019 Data 4, 116.
B Primary forest

Mangrove [C] [ Native-dominated secondary forest
Rock bund [l [ Young secondary forest
Sandflat [ | [_] Scrubland
Mudflat [l Managed Trees
Rocky shore with algae [l [] Managed Turf
Sandy shore [ | [ Freshwater swamp forest
Lagoon [[] [C] Freshwater marsh
Seagrass meadow [| [[] Stormwater drain
Sandflat or mudflat with seagrass/algae [l [] Rivers and streams
Sand/rubble [l [ Chlorinated Water Bodies
Coral rubble with seagrass/algale/coral [l [l Ponds
Reef slope [l M Lake/Reservoir
Small patch reef [l [] Marine
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Coral reefs Mangroves Beaches

Sea walls
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Seagrasses  Tidal flats Open water
Secondary  Primary Shrubland
forest forest
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Lakes and
reservoirs

ECOSYSTEMS

Green
buildings

Recreation
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Food provision  Transport  Energy
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Temperature Climate Noise Air quality
regulation regulation abatement  regulation
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Water quality Runoff Coastal Erosion
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Why important?

Vegetation sucks up CO, from the atmosphere,
mitigates our greenhouse gas emissions

Carbon per pixel

0 Mg

| S”ungei Buloh

Friess et al. 2016. Urban Ecosystems 19, 795-810.
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Some key results
Carbon sequestration worth ~S$2 million per year

Our mangroves alone store >1.6 million tonnes of
carbon dioxide!
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LST Map for Singapore 2015

High : 34.4 °C

—
- Low:19.3°C

Masoudi & Tan 2019. Landscape and Urban Planning 184, 44-58.

Why important?

Reduces the urban heat island
effect, improves thermal
comfort

Some key results

Green spaces and green
buildings substantially lower air
temperatures
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Lee et al. 2021. Estuarine, Coastal and Shelf Science 248, 106747.

Why important?
Protect our shorelines from coastal
hazards and erosion

Some key results

During storms, Singapore’s mangroves
can reduce wave height by >75% across
only 250 m of mangrove.



RECREATIONALVALUES

Why important?

Improve health and wellbeing

Bukit Timah up to $9 million per year
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Consumer surplus
(51000s)

] 0-50
[J 50-100
3 100-150
B 150-200
B 200-250
Bl 250-300

Juang & Carrasco 2020. Journal of Environmental Management 261, 110238.

Some key results

Recreation has big financial value

Jurong Lake Gardens yp to $$67 million per year

27
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Consumer surplus

(S1000s)
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Legend

" | Marine E Artficial impervious surfaces Freshwaler swamp/marsh E Managed trees - Unmanaged Trees 0 05 1 2 Kilometers
- Inland water | Noevvegetated pervious surfaces - Mangrove forest L Managed shrubfurf | Serubland L ! 1 1 | | | 1 |

Tan et al. 2021. Frontiers in Environmental Sciences 9, 610155.
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Change.o rg Start a petition My petitions  Browse Q  Login

Petition details Comments Updates

A Campaign to Protect Dover Forest!

50,657 have signed. Let’s get to 75,000!

B4
At 75,000 signatures, this petition
becomes one of the top signed on
Change.org!

‘ Fong Zi Xin signed 6 hours ago

‘ wompeten alakazam signed 18 hours ago

First name

Last name

Fmail

L o N o Uk W NMoE

Help to combat climate change
Mitigates urban heat island effect

Rich in biodiversity

Improves physical and mental wellbeing
Aesthetic and recreational value
Mitigates flood impacts and soil erosion
Absorbs air pollution

Supports water catchment supply

Reconnects people with nature
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Commentary: Singapore could be a
model for cooler cities in aworld

CNAa heating up
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”\‘g Tharman Shanmugaratnam L)
- 4 September 2016 - Edited - @

We still have eleven mangrove forests in
Singapore. They transform into forests on water
during high tide, and are home to many living
species — such as crabs, numerous marine
organisms and the rarely seen small-clawed
otters, besides 35 mangrove plant species.

What is not well-known about the mangrove
forests is that they also soak up a lot of carbon
dioxide from the atmosphere. They pack away the
carbon in their rich soils, which go as deep as
three metres.

Their ability to store carbon is one of the reasons
why mangroves have gained recognition
internationally, besides their traditional role of
protecting coasts from tsunamis, storms and
floods. Researchers at NUS’ Geography
department have found that mangrove forests
store more carbon than most other ecosystems
globally.

OO ‘e 1.6K 42 comments
147 shares

05 Like () Comment @ Share



SUMMARY

1. Singapore is a living laboratory for ecosystem services, and has been

for a very long time

2. Today, Singapore’s environment is the foundation of our country and

provides us with a wide range of benefits

3. Ecosystem services are a great way to connect with stakeholders

Thank you

dan.friess@nus.edu.sg



