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Why NbS to Climate Change 

Adaptation and Disaster Risk 

Reduction in Indonesia Urban 

Areas?

Karena Tema Semnas Bio 6 ini adalah Climate Change 

dan Dampaknya bagi keanekeragaman hayati→ 

dibahas dari sisi konsep dan teknologi apa yang dapat 

digunakan untuk mereduksi dampak Climate Change 

tsb diantaranya dengan Konsep Nature Base 

Solutions (NbS)
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General Impact and Consequences of Climate Change for Urban 

Areas :

1. Effect on Urban 

Temperatures

The urban climate itself is suggested to increase the 

heat stress experienced by people during periods of 

high temperature, particularly during the night, when 

the UHI is largest (Pascal et al. 2005). Studies suggest 

that there is an adaptation factor in relation to heat and 

that early-season heat waves or heat waves in regions 

where hot weather is infrequent have more negative 

consequences (Anderson and Bell 2011). This 

suggests that for parts of Indonesia that previously 

have not experienced periods with dangerously high 

temperatures people are less adapted to deal with the 

increase in temperature



General Impact and Consequences of Climate Change for Urban 

Areas in

2. Effect on Urban 

Hydrology

With a changing climate, the frequency of flood peaks 

is predicted to increase. Estimations point towards an 

average doubling of severe flood peaks with a return 

period of 100 years within Europe by 2045 (Alfieri et al. 

2015). In addition, this is matched by a rise in sea level 

that, together with a predicted increase in windstorm 

frequency, will lead to an increase in coastal flooding 

(Nicholls 2004). As most of the urban areas within 

Europe are situated either on floodplains or along the 

coast, these two types of flooding will have a major 

impact on European cities. Climate-driven increasing 

sea levels in certain areas of Europe will also translate 

into more frequent basement flooding (Arnbjerg-

Nielsen et al. 2013).



General Impact and Consequences of Climate Change for Urban 

Areas in
3. Indirect Effects 

on Urban Habitats 

and Biodiversity

Climate change will influence several factors of 

importance to habitat quality and the development of 

urban biodiversity. The projected change in temperatures, 

rainfall, extreme events, and enhanced CO2 

concentrations will influence a range of factors related to 

single species (e.g. physiology), population dynamics, 

species distribution patterns, species interactions, and 

ecosystem services, as a result of spatial or temporal 

reorganization (Bellard et al. 2012). Increasing urban 

temperatures and changed precipitation dynamics will 

influence species community development by limiting 

water availability during the growing season as well as 

changing the nutrient dynamics.

Climate Change 

Adaptation Possibilities 

Using Green 

Infrastructure 

and Nature-Based 

Solutions (NbS)

1,2,3



Nature-based Solutions are: “actions to 
protect, sustainably manage and restore 
natural or modified ecosystems, that address 
societal challenges (e.g. climate change,
food, and water security or natural disasters) 
effectively and adaptively, simultaneously 
providing human well-being and biodiversity 
benefits”

• First used by the World Bank and IUCN in 2008/2009

• Above definition adopted by 1,400+ IUCN members at
the IUCN Congress in Hawaii, USA in 2016 (Res. 69)

• Cited in 2000+ peer-reviewed articles in recent years

• Cited by IPCC and IPBES in 2021

• Incorporated in the UNEA resolution on NbS in 2022

1.What are Nature-based Solutions (NbS)?

https://portals.iucn.org/library/sites/library/files/resrecfiles/WCC_2016_RES_069_EN.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/39864/NATURE-BASED%20SOLUTIONS%20FOR%20SUPPORTING%20SUSTAINABLE%20DEVELOPMENT.%20English.pdf?sequence=1&isAllowed=y




2.2 Approaches to Reducing Risk 

and Overall Effects of Urban 

Climate Change

2.2.1 Grey Strategies

2.2.2 Green and Blue 

Infrastructures

2.2.3 Hybrid, Green-Grey 

Approaches,

2.NbS for Climate Change Mitigation, Adaptation and Disaster 

Risk Reduction in Urban Areas

2.1 Introduction 

2.1.1 Challenges of Climate 

Change in Cities 

2.1.2 Risk and Vulnerability 

to People, Ecosystems 

and Infrastructures in Cities

2.1.3 The SETS Framework



2.4 Discussion 

2.4.1 Embrace Both Green 

         and Grey Approaches

2.4.2 Urban SETS and the 

         Importance of Bringing 

         Together Engineering & 

         Ecological Approaches

2.3 Focusing on Key Urban 

      Climate Challenges 

2.3.1 Indonesia 

         and Climate Change

2.3.2 Surface and Coastal 

         Flooding in Urban 

         Area



Source: Cécile A. J. Girardin, Stuart Jenkins, Nathalie Seddon, Myles Allen, Simon L. Lewis, Charlotte E. Wheeler, Bronson W. Griscom & Yadvinder Malhi. 2021. ‘Nature-based solutions can help cool the planet —
if we act now’, Nature, 12 May.

10 Gt CO2 yr−1 is more than the emissions from the entire global transportation sector

2. NbS for Climate Change Mitigation, Adaptation, and Disaster Risk Reduction



Net Zero by 2050

=

Ambitious Emissions Reductions 
(decarbonization of global economy)

+
Nature-based Solutions 

(protect, manage & restore ecosystems)
• at least 5 GtCO2e/year at 2030 (max est: 11.7 GtCO2e/year)

• at least 10 GtCO2e/year at 2050 (max est: 18 GtCO2e/year)

• UNEP and IUCN (2021) Nature-based solutions for climate change
mitigation

Nature-based Solutions are
critical for achieving Net Zero

https://www.unep.org/resources/report/nature-based-solutions-climate-change-mitigation
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Mangroves→ Coastal Resilience

• Mangroves provide over $65 billion in flood 
protection, and safeguard 15 million
people against flooding per annum1

• Of all the world’s ecosystems, mangroves 
are the most effective per unit area at 
trapping and storing carbon2

Green spaces→ Urban Resilience

• Green spaces absorb storm water run-off, 
reduce urban heat-island effect, and lower 
drought impacts and remove carbon

• Sponge City – Xiamen, China

• Green Cities, Clean Waters – Philadelphia, USA

1 Menéndez, P., Losada, I.J., Torres-Ortega, S., Narayan, S., & Beck, M.W. 2020. ‘The Global Flood Protection Benefits of Mangroves’, Scientific Reports, 10: 4044).
2 Spalding, Mark D and Leal, Maricé (eds). 2021. The State of the World’s Mangroves 2021. Global Mangrove Alliance.
3 Narayan et al. 2017. ‘The Value of Coastal Wetlands for Flood Damage Reduction in the Northeastern USA’, Scientific Reports, 7(9463)

Wetlands helped to avoid US$ 625 million in direct flood damages during Hurricane Sandy in 20123

https://www.mangrovealliance.org/mangrove-forests/


3. What is the Urban Area? https://en.wikipedia.org/wiki/Urban_area#Definitions

https://en.wikipedia.org/wiki/Urban_area#Definitions


4. How is the 

implementation of NBS        

in Indonesia?



https://rimbamakmurutama.com/projects/katingan-mentaya-project/

Contoh Penerapan NBS di Indonesia
Salah satu penerapan NBS adalah Katingan Mentaya Project, sebuah proyek restorasi dan 
konservasi lahan gambut di Kalimantan Tengah, yang berlokasi di antara Sungai Katingan dan 
Sungai Mentaya. Proyek ini dikelola oleh PT Rimba Makmur Utama bersama Wetlands 
International, Yayasan Puter, dan Permian Global.

https://rimbamakmurutama.com/projects/katingan-mentaya-project/
https://rimbamakmurutama.com/


Inisiatif restorasi ekosistem 
RMU ini memandang hutan 
sebagai penghasil berbagai 
manfaat dengan 
menyelaraskan antara usaha 
kehutanan dan konservasi 
melalui pengelolaan bentang 
alam berbasis ekosistem. 
Pada prakteknya, KMP 
dibentuk sebagai usaha jasa 
lingkungan dengan 
memanfaatkan mekanisme 
perdagangan kredit karbon 
di pasar sukarela.

NBS: Melindungi Alam, Kesejahteraan dan Manusia
KMP dimulai 2007, dengan luas 157,875 ha mencakup hutan 
rawa gambut utuh terbesar di Asia Tenggara, KMP 
merupakan kegiatan konservasi terbesar di dunia ditinjau 
dari segi penurunan emisi karbonnya. Berdasarkan metode 
perhitungan karbon standar VCS dan CCB, kawasan ini 
menghasilkan rata-rata 7.5 juta per tahun atau 
penghindaran emisi ini setara dengan penghindaran emisi 
dari 2 juta mobil setiap tahun.
Dengan adanya pemasukan dari kredit karbon dalam KMP, 
maka RMU mampu membangun kemitraan dengan 
masyarakat, melakukan perlindungan terhadap ekosistem 
kawasan dan memenuhi biaya operasional perusahaan. Hal 
ini menjadi bukti bahwa keseimbangan antara 3 dimensi 
pengelolaan yaitu: Ekologi, Sosial dan Ekonomi mampu 
diimplementasikan dengan tetap sejalan dengan prinsip-
prinsip Sustainable Development Goals (SDGs).



• Secara sosial, KMP aktif 
bermitra dengan masyarakat 
lokal untuk perubahan 
transformatif yakni seperti 
bermitra dengan 34 desa yang 
berbatasan langsung untuk 
mendorong peningkatan 
kapasitas masyarakat dan 
kemandirian.

• Secara ekologi, KMP telah 
melindungi ekosistem gambut 
yang penting, melindungi 5 
spesies "Critically Endangered", 
8 spesies "Endangered" dan 31 
spesies "Vulnerable".  Kawasan 
ini juga merupakan rumah bagi 
10% dari populasi keseluruhan 
Bekantan, Orangutan dan Owa 
Kalimantan.



Kalkulator Karbon

Ikut Beraksi | Rimba Makmur Utama

https://rimbamakmurutama.com/calculator-carbon/


https://www.thejakartapost.com/opinion/2023/07/14/indonesia-can-lead-the-world-in-nature-

based-solutions-for-climate-change.html

https://www.thejakartapost.com/opinion/2023/07/14/indonesia-can-lead-the-world-in-nature-based-solutions-for-climate-change.html
https://www.thejakartapost.com/opinion/2023/07/14/indonesia-can-lead-the-world-in-nature-based-solutions-for-climate-change.html


Jadi, apa Solusi Berbasis Alam lainnya yang bisa kita lakukan 
bersama?
Aksi nyata RMU dalam Katingan Mentaya Project adalah salah satu 
langkah penerapan NBS di Indonesia.

Menurut bapak ibu dan saudara sekalian, wilayah Indonesia 
bagian mana lagi yang perlu diterapkan Solusi Berbasis Alam ini?
Bagaimanapun, sebagai generasi penerus dunia, kita tidak boleh 
melihat alam sebagai ajang mencari keuntungan semata, 
melainkan, kita juga harus punya rasa tulus untuk menjaga alam. 



5.Bentuk lain NbS terkait Climate Change dpat digunakan dalam 

Bidang Disaster yang sedang kami usulkan Bersama BRIN, ITB, 

UIN dan Japan.



Solusi berbasis alam untuk pengelolaan 

pesisir meliputi: 

• meningkatkan struktur buatan manusia 

dengan fitur ekologis,

• meningkatkan habitat atau bentang 

pantai alamiah dan bukit pasir atau 

rawa rawa asin tempat tumbuhnya 

hutan mangrove dan burung bangau 

laut. 

Pengelolaan garis pantai berdasarkan NBS ini dapat 

memiliki manfaat:

• mengurangi risiko banjir rob, 

• menciptakan habitat bagi satwa liar, 

• melindungi simpanan karbon, 

• menarik wisatawan untuk meningkatkan ekonomi 

lokal,

• dan menyediakan ruang rekreasi

NbS menekankan rasa hormat prinsip kearifan lokal 

terhadap alam dan orang-orang yang bergantung pada 

sumber daya alam. NBS melakukan penilaian 

komprehensif terhadap teluk, bakau, pulau, dan lahan 

basah dari sistem laguna pesisir. Kondisi hidrologi, 

iklim gelombang, dan perubahan morfologi sepanjang 

garis pantai dipetakan untuk menjelaskan kerusakan 

lahan basah pesisir (Slinger et al 2021)





Road Map Nbs Perubahan Garis Pantai akibat Climate 

Change



1. Model Pemetaan Badai Tropis di Perairan Indonesia



2. Pemodelan Gelombang Ekstrim Akibat Badai Tropis



3. Pemodelan Interaksi Gelombang dengan Bangunan Pantai
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Sekian, terima kasih

Wassalamu’alaikum Wr. Wb


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5: General Impact and Consequences of Climate Change for Urban Areas :
	Slide 6: General Impact and Consequences of Climate Change for Urban Areas in
	Slide 7: General Impact and Consequences of Climate Change for Urban Areas in
	Slide 8: 1.What are Nature-based Solutions (NbS)?
	Slide 9
	Slide 10: 2.2 Approaches to Reducing Risk and Overall Effects of Urban Climate Change 2.2.1 Grey Strategies 2.2.2 Green and Blue Infrastructures 2.2.3 Hybrid, Green-Grey Approaches,
	Slide 11: 2.4 Discussion  2.4.1 Embrace Both Green           and Grey Approaches 2.4.2 Urban SETS and the           Importance of Bringing           Together Engineering &           Ecological Approaches
	Slide 12: 2. NbS for Climate Change Mitigation, Adaptation, and Disaster Risk Reduction
	Slide 13: Nature-based Solutions are critical for achieving Net Zero
	Slide 14
	Slide 15: 3. What is the Urban Area? https://en.wikipedia.org/wiki/Urban_area#Definitions 
	Slide 16: 4. How is the implementation of NBS        in Indonesia?
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Kalkulator Karbon Ikut Beraksi | Rimba Makmur Utama 
	Slide 21: https://www.thejakartapost.com/opinion/2023/07/14/indonesia-can-lead-the-world-in-nature-based-solutions-for-climate-change.html 
	Slide 22
	Slide 23: 5.Bentuk lain NbS terkait Climate Change dpat digunakan dalam Bidang Disaster yang sedang kami usulkan Bersama BRIN, ITB, UIN dan Japan.
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: 2. Pemodelan Gelombang Ekstrim Akibat Badai Tropis 
	Slide 29
	Slide 30: Refferences
	Slide 31: Sekian, terima kasih Wassalamu’alaikum Wr. Wb

