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*100 anniversary of Elizabeth Mann 

Borgese

*Peace in The Ocean

*The Ocean as a shared heritage for 

all humankind

*The Ocean as a sustainable resource 

for all future generations

*The Ocean as respected entity 
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PART I - Morning

1. Introduction – Southeast Asia/China and Climate 

Change

2. Challenges for the 21st Century – Coastal Zones

3. Understanding Adaptation Needs – Profiling

4. Pillars of Sustainability – Reflecting Importance**

PART II 

5. Vulnerability Assessment

6. Estimating Coastal Impacts

7. Adaptation Problem Solving and Strategy Options

8. Evaluating Decisions** 

9. Climate Change Governance

**Class Assignment
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Source: IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physical Science Basis. 

Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel 

on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, 

Y. Xia, V. Bex and P.M. Midgley (eds.)]. Figure SPM 10, p.28

Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA. 
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*To keep global temperatures "well below" 2.0C above 

pre-industrial times and "endeavour to limit" them even 

more, to 1.5C

*To limit the amount of greenhouse gases emitted by 

human activity to the same levels that trees, soil and 

oceans can absorb naturally, beginning at some point 

between 2050 and 2100

*To review each country's contribution to cutting 

emissions every five years so they scale up to the 

challenge

*For rich countries to help poorer nations by providing 

"climate finance" to adapt to climate change and switch 

to renewable energy.
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*This report responds to the invitation for IPCC ‗... to 

provide a Special Report in 2018 on the impacts of 

global warming of 1.5°C above pre-industrial levels and 

related global greenhouse gas emission pathways‘.

*This Summary for Policy Makers (SPM) presents the key 

findings of the Special Report, based on the assessment 

of the available scientific, technical and socio-

economic literature relevant to global warming of 

1.5°C and for the comparison between global warming 

of 1.5°C and 2°C above preindustrial levels.
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* A1. Human activities are estimated to have caused approximately 1.0°C of 

global warming above pre-industrial levels, with a likely range of 0.8°C to 

1.2°C. Global warming is likely to reach 1.5°C between 2030 and 2052 if it 

continues to increase at the current rate. (high confidence) 

* B1. Climate models project robust differences in regional climate 

characteristics between present-day and global warming of 1.5°C, and between 

1.5°C and 2°C. These differences include increases in: mean temperature in 

most land and ocean regions (high confidence), hot extremes in most inhabited 

regions (high confidence), heavy precipitation in several regions (medium 

confidence), and the probability of drought and precipitation deficits in some 

regions (medium confidence). 

* B4. Limiting global warming to 1.5°C compared to 2ºC is projected to reduce 

increases in ocean temperature as well as associated increases in ocean acidity 

and decreases in ocean oxygen levels (high confidence). Consequently, limiting 

global warming to 1.5°C is projected to reduce risks to marine biodiversity, 

fisheries, and ecosystems, and their functions and services to humans, as 

illustrated by recent changes to Arctic sea ice and warm water coral reef 

ecosystems (high confidence). 
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* From 1990 to 2010, carbon dioxide (CO2) emissions in SEA have grown more rapidly than in any other 

region of the world. Five countries of Southeast Asia collectively account for 90% of regional 

greenhouse gas (GHG) emissions—Indonesia, Malaysia, the Philippines, Thailand, and Viet Nam. 

* Potential regimes for regulating global GHG emissions through 2050: 

① business as usual (BAU); 

② fragmented national climate policies; 

③ a global climate stabilization agreement that is likely to keep warming below 3°C, by limiting GHG 

concentrations to 650 parts per million (ppm) CO2 equivalent by the end of the century (650 ppm scenario); and 

④ ambitious targets likely to avoid warming of more than 2°C, by limiting GHG concentrations to 500 ppm CO2 

equivalent (500 ppm scenario). 

* SEA likely to sustain larger economic losses from climate change than most other areas in the world. 

The collective effect of impacts on agriculture, tourism, energy demand, labor productivity, 

catastrophic risks, health, and ecosystems—may be larger than previously estimated. Gross Domestic 

Product (GDP) is reduced by 11% in 2100 under the BAU emissions scenario 

* SEA has experienced rapid economic growth in recent years, and regional GHG emissions have rapidly 

increased, at nearly 5% per year over the last 2 decades. Deforestation and land use account for a 

majority of emissions. 

* Energy efficiency in most of Southeast Asia is improving more slowly than in other areas of developing 

Asia or the world as a whole, while coal and oil have been rapidly rising as sources of primary energy. 

Southeast Asia‘s per capita emissions are currently near the world average. Without explicit polices 

aimed at reducing future emissions, the region‘s GHG emissions are estimated to be at least 60% 

higher in 2050 than the actual value in 2010. Energy sector emissions are found to be 300% higher.
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* Climate change is already evident in SEA (mean temperature increases 

between 0.14 and 0.20 C per decade since 1960). Without climate action, 

impacts will be much larger in the future. 

* Climate change poses substantial physical risks from increased river 

flooding, coastal inundation and sea level rise, increased water stress, and 

increased frequency of intense cyclones and storms. 

* Effects of unmitigated climate change lead to substantial economy-wide 

consequences and include: 

reduced agricultural productivity 

losses of labor productivity 

reduced human health

 increased energy and other resource demand 

collapse of coastal ecosystems, and 

loss of terrestrial forest cover and biodiversity. 

* To avoid these long-term risks, countries should help to lead the way in 

global climate action by transitioning toward low-carbon development.
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* SEA dual challenge: (1) adapt to climate change caused by greenhouse gases emitted over 

decades by advanced economies and by developing economies such as China and India; and (2) 

alter development strategies that contribute to global warming, e.g., growing reliance on coal 

and oil, deforestation.

* ―New climate regime‖ by the end of the century when the coolest summer months would be 

warmer than the hottest summer months in the period from 1951 to 1980. Rice yields in 

Indonesia, the Philippines, Thailand, and Vietnam could drop by as much as 50 percent by 2100 

from 1990 levels. Hotter weather is also pushing tropical diseases such as malaria and dengue 

fever northward to countries like Lao P.D.R. 

* Energy demand will grow as much as 66% by 2040. Coal alone will account for almost 40% of the 

increase as it overtakes cleaner-burning natural gas in the energy mix. Risk to the Paris Climate 

Agreement‘s goal of limiting the average global temperature gain to 2C. 

* Erosion makes the area more vulnerable to storm surges and rising sea levels. The shoreline along 

Hoi An‘s popular Cua Dai Beach receded by 150 meters in the years from 2004 to 2012. Floodwalls 

and sandbags are eyesores for vacationers. 

* 70% of Vietnam‘s population lives along its 3,200-kilometer coastline and in the low-lying delta. 

Indonesia has one of the world‘s longest coastlines at 54,700 kilometers. In the Philippines, which 

has 36,300 kilometers of coastline, 20 typhoons on average make landfall yearly, with increasing 

destructiveness. Cambodia, Lao P.D.R., and Thailand are also affected by storms and excessive 

rain, as well as by heat extremes that take a toll on agriculture and human health. 
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* China is key. It is by far the world‘s biggest source of carbon emissions, producing 

more than one quarter of the global total and twice as much as the United States 

(second); India (third) emits half as much as the USA. 

* China‘s Paris Agreement commitment requires its CO2 emissions to peak by 2030. 

Emissions declined between 2014 and 2016. However, 2017 saw coal use increase 

although it remained below its 2013 peak. Together with rising demand for oil and 

gas, CO2 emissions in 2017 were above 2014 levels, the previous record high.

* If the recent overall downward trend in China‘s coal use continues for the next few 

years, it is plausible that overall CO2 emissions peaked in 2017. In this case, total 

Chinese GHG emissions would be likely to only show a very slight increase in the 

period between 2015–2030 and will essentially plateau at close to 12.0 GtCO2e/year. 

If, however, coal consumption does not continue to decline, and instead stalls at 

today‘s levels, and no additional policies are introduced to limit other, non-

CO2­gases, China‘s total GHG emissions could continue to rise until at least 2030.

* With current policies, China is on track to meet or exceed its 2030 Nationally 

Determined Contribution (NDC) under the Paris Agreement.

* China‘s NDC ―Highly insufficient,‖ as it is not ambitious enough to limit warming to 

below 2°C, let alone limiting it to 1.5°C as required under the Paris Agreement, 

unless other countries make much deeper reductions and comparably greater effort.
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The 2018 Pacific typhoon season is an ongoing event in 

the annual cycle of tropical cyclone formation, in which 

tropical cyclones form in the western Pacific Ocean. 

The season runs throughout 2018, though most tropical 

cyclones typically develop between May and October. 

The season's first named storm, Bolaven, developed on 

January 3. 

The typhoon, Jelawat, reached typhoon status on March 

29, and became the first super typhoon of the year on 

the next day.

(Wikipedia 

https://en.wikipedia.org/wiki/2018_Pacific_typhoon_season#Typhoon_Cima

ron )

https://en.wikipedia.org/wiki/2018_Pacific_typhoon_season
https://en.wikipedia.org/wiki/2018_Pacific_typhoon_season
https://en.wikipedia.org/wiki/2018_Pacific_typhoon_season
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Source:

Wikipedia



PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 19

*

*Global evidence – IPCC

*Canada‘s national coasts – 3 oceans; 

Natural Resources Canada 

government (June 2016) 
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1. Warming – air temperatures, land surface, oceans trend 

attributed to global warming due to increasing GHGs in 

the atmosphere

2. Increased frequency an severity of coastal storms –

events of extreme precipitation, high winds and 

seasonal storms, storm surge aggravated by sea-level 

rise, extended periods of drought

3. More human development in coastal areas – higher 

pollution, GHG emissions, and maladaptation practices 

along the coastal zones.

Climate Change Impacts and Adaptation

ASSESSMENT OF CANADA’S MARINE COASTS
-Natural Resources Canada document in development (2016)
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Editors:

Juan Baztan, Omer Chouinard, 

Bethany Jorgensen, Paul Tett, 

Jean-Paul Vanderlinden and 

Liette Vasseur

ISBN: 978-0-12-802748-6



1. Identify community 

priorities

2. Cede authority to local 

communities, 

municipalities 

3. Measure, track, and 

exercise preparedness

4. Implement the 

precautionary approach and 

plan strategically

5. Build an education legacy

1. ...dialogue that includes 

everyone

2. We require a new and 

universal solidarity.

3. drawing on the results of the 

best scientific research 

available today (Chapter 1)

4. Article 186 and the Rio 

Declaration (1992)

5. change is impossible without 

motivation and a process of 

education (Article 15)
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1.Profiling Coastal Communities

2.Assessing Coastal Vulnerabilities

3.Determining Relative Importance 

of Sustainability Pillars



Isle Madame (Source: Google Earth 2010)
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Scenario
MOWL 

(m)

I 2-2.5

II 2.5-3

NN1962 2.55

III 3-3.5

Juan 2.93

IV 3.5-4

V 4-4.5

VI 4.5-5

NN2000 4.22
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Bequia

Grand’Rivière
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1. Community preferences

*Ecological, economic, social, cultural

2. Recognition of assets

*Natural, industrial, demographic, cultural

3. History of storm events and impacts

*Hurricanes, high wind and snow/rain events

4. Sources of community vulnerability
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Dimension Sub-categories

1 Environmental Topography, Land and Marine Use, 

Natural Resources, Climate

2 Economic Employment, Industry, Property, 

Occupation, Revenues, Earnings, 

Public Works, Built Environment

3 Social Population, Health, Education, 

Communications, Community 

Dynamics, Governance

4 Cultural Places, Groups, Events, Language
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*Pairwise comparison exercise

*Example: Community Profile Dimensions – Environmental, 

Economic, Social and Cultural
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Economic Social Cultural

Environmental Value1 Value2 Value3

Economic - Value4 Value5

Social - - Value6



PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 39

*



PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 40

*



*

PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 41



PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 42

*



PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 43

*



PART 1-PM, November 13, 20184th China-ASEAN Academy on Oceans Law & Governance 44

*

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

China-ASEAN Nations

China-ASEAN Nationals Comparison of Participants' Average 
Weights by Pillar

Environmental Economic Social Cultural
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1.Community: representatives of the community at 
large

2.Local Government: representatives of local 
(municipal) government

3.Business/Industry: community industries

4.Professional: professionals providing service to the 
community, e.g., lawyers, doctors, nurses, enginee
rs, etc.

*
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Environme
nt

21%

Economic
22%

Social
38%

Cultural
19%

Local Government

Environme
nt

18%

Economic
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Social
19%

Cultural
16%

Business/Industry
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1. Geographical Information Systems – (GIS) is a system designed to 

capture, store, manipulate, analyze, manage, and present all types of 

spatial or geographical data. 

* ArcGIS – Esri Mapping Systems

2. System dynamics - a computer-aided approach to policy analysis and 

design. It applies to dynamic problems arising in complex 

social, managerial, economic, or ecological systems — literally any 

dynamic systems characterized by interdependence, mutual 

interaction, information feedback, and circular causality.

* STELLA – ISEE Systems 

* Vensim (Open source, free download) 

3. MCDM – MultiCriteria Decision Making  - Problems characterized by multiple 

stakeholders, community participants, many and conflicting criteria 

(environmental, economic, social)

* AHP – the Analytic Hierarchy Process (Saaty)


