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In the face of ongoing climate change, poverty, inequality and environmental degradation, understanding the connections between climate and international 
development is a matter of urgency. The Paris Agreement and the United Nations 2030 Agenda for Sustainable Development and its Sustainable Development 
Goals (SDGs) are the first steps in recognizing where we are and in setting clear goals to get to where we want to be. The World Meteorological Organization 
(WMO) contributes to the Goals in a number of ways, in particular by monitoring the state of the global climate through seven indicators.

By unpacking the interconnections between the WMO climate indicators and the SDGs through clear visual maps, this report aims to contribute to the 
sustainable development agenda and to inspire leaders to take bolder climate action. The report also unpacks the latest data and scientific research on the 
state of the global climate to highlight how our climate is already changing and how the changes will impede the achievement of the SDGs. Understanding 
the complexities of climate change and international development is an ongoing challenge. This report will therefore be updated regularly to reflect new 
knowledge and connections.

I would like to thank the many experts across the various disciplines, organizations, National Meteorological and Hydrological Services and United Nations 
agencies who have contributed to the research, analysis and review presented in this report. Such international collaboration is essential for achieving the 
SDGs, and for limiting global warming to less than 2 °C or even 1.5 °C by the end of this century.

Prof. Petteri Taalas 
Secretary‑General

Foreword
Prof. Petteri Taalas, Secretary‑General, WMO
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Despite the enormous strides made in the adoption of the Paris Agreement and the 
United Nations Sustainable Development Goals (SDGs), significant gaps persist between 
the scientific and political understanding of how climate change risks cascade through 
environmental, social and economic systems. This report aims to improve risk‑informed 
decision‑making by demonstrating the interconnections between the SDGs and the seven 
state‑of‑the‑climate indicators used by WMO, as follows.

CO2 Concentration – Ocean acidification – Temperature –  
Ocean Heat Content – Sea Ice Extent – Glacier Mass Balance –  

Sea Level Rise 

Each climate indicator was chosen for its clarity, relevance to a range of audiences and 
ability to be calculated regularly using internationally accepted and published methods and 
accessible and verifiable data. In addition, each SDG has its own targets and indicators. 
The interconnections addressed with 13 of the 17 SDGs, listed at the end of this report, are 
preliminary and will be part of an ongoing project.

This report explores the connections between the climate indicators and features a 
section on each indicator: first, background information is provided on what the indicator 
measures and how the measurements are made; second, its impacts on the global 
climate are demonstrated; and third, the risks it poses to sustainable development are 
illustrated through an extensive literature review. The aim of visually mapping how these 
risks will affect the achievement of specific SDGs is to aid policymakers to understand 
the interconnected and complex nature of how climate change threatens sustainable 
development and thereby encourage more comprehensive and immediate climate action.

OCEAN 
ACIDIFICATION

CO2

OCEAN HEAT 
CONTENT

TEMPERATURE

SEA ICE

GLACIER MASS 
BALANCE

SEA LEVEL

Introduction



4

The Indicators
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Interconnections between the WMO climate indicators

Interconnections between the WMO climate indicators 

Additional greenhouse e�ect Ocean acidification 

Global mean surface temperature Ocean heat content Glacier mass balance 

Sea-level rise 

The additional greenhouse e�ect
leads to the augmented

accumulation of energy on Earth,
which then warms its surface. 

One quarter of CO2 emissions are
absorbed by the ocean, which

increases ocean acidity. 

Feedback loops
(e.g. permafrost thawing, 

ice-albedo e�ect) 

As temperatures rise
faster in the poles, sea ice
melts at an alarming rate. 

As temperatures rise,
glaciers and ice sheets

shrink worldwide. 

Heat uptake by the global ocean
accounts for more than 90% of

the excess heat trapped in
the Earth system. 

Glacial melt and ocean thermal expansion explain 
about 75% of observed global mean sea-level rise.  

Carbon dioxide (CO2) emissions result from the burning of fossil fuels, land-use changes and melting permafrost.
Approximately half of CO2 is absorbed by natural carbon sinks, such as the ocean or vegetation through

photosynthesis, and the remaining half remains in the atmosphere. Consequently, CO2 concentration increases the
natural greenhouse e�ect and subsequently the Earth’s temperature. 

Sea-ice extent 

CO2 concentration 
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Climate indicators and  
relevant Sustainable Development Goals

Climate indicators
and relevant
Sustainable

Development Goals
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CO2 concentration
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Atmospheric CO2

Background 
 
Carbon dioxide (CO2) is the primary greenhouse gas from anthropogenic 
emissions. It comes from burning fossil fuels (e.g. coal, oil and natural gas) 
and land‑use changes, such as deforestation. Additionally, thawing perma‑
frost and wetland degradation further increase CO2 emissions. The rise in 
atmospheric CO2 concentration contributes to the greenhouse effect. The 
greenhouse effect occurs when gases such as CO2 absorb and emit energy, 
trapping it in the atmosphere. Greenhouse gases are major drivers of cli‑
mate change and critical contributors to radiative forcing, which is defined 
by the Intergovernmental Panel on Climate Change (IPCC) as a change in the 
balance of incoming and outgoing energy in the Earth‑atmosphere system.1 

Carbon dioxide alone is responsible for about 82% of the increase in radia‑
tive forcing over the past decade.2

Figure 1 describes how emissions 
are redistributed on Earth:

Indicator measurement

As an indicator, atmospheric concentration of CO2 is defined by the exchange 
processes between the atmosphere, the biosphere and the oceans, reflecting 
a balance between sources (including emissions) and sinks. It is measured 
using data from surface observations at stations of the Global Atmosphere 
Watch Programme and its contributing networks.3 The World Calibration 
Centre, supported by the National Oceanic and Atmospheric Administration 
(NOAA), organizes regular comparisons to ensure the global compatibility of 
measurements. CO2 concentration in the atmosphere has reached its highest 
level in history (Figure 2).
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Figure 1. Combined components of the global 
carbon budget as a function of time.  
Source: Global Carbon Project
 

Figure 2. Proxy (indirect) measurements of CO2 concentration since 800 000 years ago, 
reconstructed from ice cores.
Source: NOAA

In only 150 years, CO2 
concentration has increased 

from 280 to 417 ppm  
(as at May 2020).4 

• 25% to 30% as of CO2 
emissions are absorbed 
by the ocean, leading to 
ocean acidification.

•  20% to 25% are 
absorbed by vegetation. 

• The remaining 50% 
stays in the atmosphere 
and contributes to the 
additional greenhouse 
effect.
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Radiative forcing is a disturbance to the 
equilibrium between the incoming and 
outgoing energy. However, rising atmos‑
pheric CO2 concentration and the subse‑
quent greenhouse gas effect are causing 
an imbalance in the Earth’s energy budget, 
shifting its equilibrium and increasing en‑
ergy accumulation.6

Figure 4 illustrates the destinations of the 
accumulated energy from radiative forcing:

About 25–30% of CO2 emissions are ab‑
sorbed by the ocean. When CO2 dissolves 
into the ocean, it turns into acid ions (H2CO3 
and HCO3

–).5 The effect of this transforma‑
tion is a reduction of pH, otherwise known 
as ocean acidification (see Figure 3 and the 
section on ocean acidification, to follow).

Atmospheric CO2  – key climate impacts
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Figure 3. Side‑by‑side comparison of atmospheric CO2 
and ocean water acidity. 
Source: IPCC, 2007 

Ocean acidification  Enhanced radiative forcing on Earth

• 93% is trapped by the ocean  
(both upper ocean and deep ocean)

•  3% melts the cryosphere  
(sea ice, ice sheets, glaciers, etc.)

• 3% dissipates into the ground

• 1% warms up the atmosphere.
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Figure 4. Energy accumulation in zettajoules within 
distinct components of Earth’s climate system from 1971 
to 2010 relative to 1971. 
Source: Rhein et al., 2013



10

Atmospheric CO2

Key impacts on the Sustainable Development Goals

As CO2 concentration rise, they enhance the anthropogenic com‑
ponent of the greenhouse effect. Although the greenhouse effect 
naturally occurs and is necessary for life on Earth, when enhanced 
through human activity, it accelerates planetary warming. Rising 
CO2 concentration and associated rising global temperatures, 
when unchecked, may both signal the limitations of the efficacy of 
efforts to combat climate change and put at risk efforts to limit its 
impacts (SDG 13).

Additionally, CO2 concentration is rising in both the ocean and the 
atmosphere. Rising CO2 in water causes ocean acidification, di‑
rectly affecting SDG indicator 14.3.1 and indirectly affecting others 
(see the section on ocean acidification, to follow). As atmospheric 
concentrations increase, photosynthesis processes accelerate, 
producing agricultural yields in less time. This can result in a 
reduction of certain grain protein and nutrient concentrations, a 
process known as growth dilution.7 Reductions in nutrient content 
affect food security, specifically SDG indicator 2.1.2. Finally, recent 
studies have demonstrated that there may be direct health risks 
associated with increased exposure to high levels of atmospheric 
CO2, thus threatening SDG indicators 3.4.1 and 3.9.1.8

Because CO2 concentration drives global climate change, it is indi‑
rectly responsible for risks related to the other climate indicators 
and nearly every single SDG. Therefore, reducing carbon emis-
sions is one of the most effective and necessary climate-related 
actions for achieving the SDGs.

 

Food
Insecurity

Changes to
Nutrient
Content

Ocean
Acidification

Variation in
Crop

Productivity

Air PollutionEnhanced
Greenhouse

E�ect

Atmospheric CO2                        

Legend

Change in the Climate System

Ecosystem Services Degradation

Impact on Human Societies

Key impacts on the Sustainable Development Goals

Figure 5. Associated risks of atmospheric CO2 and the SDGs
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Ocean acidification
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Ocean acidification

In recent years, the dangers of ocean acidification have re‑
ceived growing attention from the international community. 
In 2017, a new SDG indicator (14.3.1) was added. Average 
marine acidity (pH) is measured and facilitated by the Global 
Ocean Acidification Observing Network, whose membership 
has now surpassed 100 countries.12 Ocean pH has been stead‑
ily declining in recent years (Figure 7). 

Approximately 25% to 30% of all CO2 
emissions are absorbed by the ocean.9 
When CO2 dissolves in water, it turns into 
acid ions (H2CO3 and HCO3

–), which acidify 
the ocean. During the industrial era, ocean 
surface pH declined from 8.2 to below 8.1 
as a result of an increase in anthropogenic 
CO2 emissions.10  This decline corresponds 
to an increase in oceanic acidity of about 
30%. In recent decades, ocean acidification 
has been occurring 100 times faster than 
during the past 55 million years.11

Ocean acidification affects marine organ‑
isms such as mussels, crustaceans and 
corals (i.e. their ability to form shells and 
skeletal material) (see Figure 6). As those 
species form the basis of many marine food 
webs, ocean acidification threatens not 
only select species, but also entire ecosys‑
tems and ocean‑related services, from food 
security to livelihoods, tourism and cultural 
heritage.

Background Indicator measurement

Figure 6. Shell deterioration in pH solution at 7.8
Source: National Geographic Society

There has been a 30 % 
increase in ocean acidity 

since the Industrial 
Revolution.

Shell deterioration in pH solution of 7.8
Photo credit: David Liittschwager/National Geographic

0 days 15 days

30 days45 days

Global mean ocean pH (pH)

8.11

8.10

8.09

8.08
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CMEMS

1985 1990 1995 2000 2005 2010 2015 2020
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Figure 7. Global mean surface pH. The shaded area indicates the 
estimated uncertainty in each estimate.
Source: Copernicus Marine Environment Monitoring Service.

The ocean absorbs about 25%–30%
of annual CO2 emissions.
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Ocean acidification – key climate impacts

FISHERIES

LIVELIHOOD AND NUTRITION
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SHORELINE PROTECTION
(Against waves, surge and sea level rise)
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ACIDIFICATION

ELEVATED
SEA

TEMPERATURE

CYCLONES LOCAL 
STRESSORS

habita
t

Reef structure

stru
ctu

ral d
amag

e
growth

bleaching

recruitment growth
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HAZARD EVENTS ECOLOGICAL EXPOSURE ECOSYSTEM SERVICES DEPENDENCE

Alteration and loss of marine ecosystems

Ocean acidification is linked to a decrease 
in carbonate ion concentrations, which are 
necessary for marine organisms, such as 
mussels, crustaceans and corals, to form 
shells and skeletal material. Therefore, 
ocean acidification can affect lower trophic 
levels and food sources for marine life, po‑
tentially resulting in large shifts in marine 
species which could significantly disturb 
the livelihoods of fisherfolk and the fishing 
industry.

The impact on coral reefs (Figure 8) is espe‑
cially important. Coral reefs not only serve 
as one of the most biodiverse ecosystems in 
the world, but also provide essential shore‑
line protection in case of high waves or 
storm surge and serve as habitat for many 
important shellfish and other invertebrates. 
Thus, coral reefs are extremely susceptible 
to climate change and form a nature‑based 
solution to combat the impacts of climate 
change.13

Marine ecosystems are also further affect‑
ed by ocean warming (see the section on 
ocean heat content, to follow).

Figure 8. Causes and consequences of coral bleaching
Source: Marine Ecology Consulting, Fiji
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Ocean acidification 
Key impacts on the Sustainable Development Goals

Ocean acidification (Figure 9) is unique in that it is the only WMO 
climate indicator to have a corresponding SDG indicator (14.3.1). 
However, its impacts are more far‑reaching. As the ocean absorbs 
increasing levels of CO2, its pH changes and becomes more acidic. 
When this occurs, organisms (e.g. mussels, crustaceans and cor‑
als), and species in the food chain that depend on them, are in 
danger, thereby posing risks to SDG targets 14.2 and 14.3. Coral 
reefs are among the marine food chains and ecosystems at risk; 
many coral reefs have value beyond their ecosystem services and 
have been declared as World Heritage sites by the United Nations 
Educational, Scientific and Cultural Organization (UNESCO). 
Therefore, their degradation would result in significant cultural 
losses (SDG target 11.4), as well as economic losses from tourism 
(SDG target 8.9).14

Additionally, fisheries are dependent on healthy marine ecosys‑
tems. Significant changes or losses in marine biodiversity can 
reduce fishing yields, potentially leading to reduced or diminished 
livelihoods (SDG target 1.4) and to food insecurity (SDG indica‑
tor 2.1.2), particularly in low‑income and rural areas that are more 
dependent on local catch.15 Given the demonstrated inequalities, 
risks to food security and livelihoods can have significantly differ‑
ent impacts across genders, thus undermining the work done to 
advance gender equality (SDG 5).16 Both food insecurity and loss 
of livelihood can also become drivers of conflict, particularly in 
territorial disputes and resource management, thus threatening 
regional peace and stability (SDG 16.1).17 Therefore, it is clear that 
ocean acidification poses a significant threat to the achievement 
of multiple SDGs, in addition to SDG 14, by 2030.

Food
insecurity

Variation in

Ocean acidification

Reduced
livelihoods

Conflicts

Natural
heritageTourism

Coral
formation

Marine food
web alteration

Fishing
yields

Marine shell and
Skeletal formation

Legend

Change in the climate system

Ecosystem services degradation

Impact on human societies

Key impacts on the Sustainable Development Goals

Figure 9. Associated risks of ocean acidification and the SDGs
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Global mean surface temperature

Background 

Depending on the greenhouse gas concentration pathway scenario, global 
mean surface temperature (GMST) rise is expected to increase by 2–5 °C by 
the year 2100.18 The speed at which temperatures are changing is significant: 
While in the past, 4 °C of warming occurred over 20 000 years,19 anthropogenic 
climate change is expected to provoke the same warming over only two cen‑
turies. IPCC has urged the world to keep global warming below 1.5 °C; yet, in 
2020, warming was already approximately 1.2 °C above pre‑industrial levels.20

GMST conceals the warming disparity between regions (see Figure 10).

Indicator measurement

GMST is widely used as a basis for climate 
change policymaking and discussion. It 
is measured using a combination of air 
temperature two metres over land and 
sea‑surface temperature in ocean areas 
from various databases.21 It is typically 
expressed as an anomaly from a baseline 
period.

WMO calculates GMST by using five global temperature data sets:

| HadCRUT | NOAAGlobalTemp | GISTEMP | ERA5 | JRA-55 |

The Arctic warming rate 
is 3x faster than the 

global average rate, and 
this has global impacts.22 

Figure 10.  Surface air temperature difference in 2020 with respect to the 1981–2010 
average
Source: WMO, State of the Climate 2020

-10   -5   -3    -2    -1  -0.5   0   0.5   1   2    3     5    10
°C

Temperature di�erence between 2020 and 1981-2010

Data source: ERA5

In 2020, GMST was about 1.2 ±0.1 °C above 
the 1850–1900 pre‑industrial baseline.
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Global mean surface temperature – key climate impacts

Heat extremes and heatwaves are in‑
creasing in both frequency and intensity 
worldwide,25 fuelling large and devastating 
wildfires. As the Arctic rapidly warms, high 
temperatures lead to permafrost thawing.

Heat extremes

As the land and ocean surfaces warm, evaporation and evapotranspiration increase, creating 
more clouds and changing precipitation and streamflow patterns. Increasing temperatures will 
result in global and regional changes, leading to shifts in rainfall patterns and agricultural seasons 
(Figure 11).26 The intensification of El Niño events is also generating more droughts and floods.27 

Water cycle disturbance

Permafrost refers to permanently frozen 
ground. As it thaws, it releases the methane 
stored underground into the air. Moreover, 
methane has a global warming potential 
more than 20 times greater than that of CO2 
for a 100‑year time scale.28

If this phenomenon accelerates, there is 
a high risk of climate change becoming  
unpredictable, including accelerating 
warming above 2 °C.

Reinforcing feedback loop: 
permafrost thawing

R95P, trend, 1982-2019

120W 60W 0E 60E 120E

–0,5 –0,3 –0,1 0,1 0,3 0,5
mm/year

45N

0N

45S

Figure 11. 95th percentile 
daily precipitation total 
trend from 1982 to 2019.
Source: Global Precipitation 
Climatology Centre

The air and land absorb 4% of the energy accumulated on Earth.23 
Near‑surface air temperature is used to assess warming over land 
areas.

Warming of land and surface air temperature

Sea‑surface temperature exerts a major influence on the exchang‑
es of energy, momentum and gases between the ocean and the 
atmosphere.24 

Warming of sea-surface temperature
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Global mean surface temperature 
Key impacts on the Sustainable Development Goals

Rising temperatures and increased frequency and intensity of extreme 
weather events pose significant threats to human and ecological systems 
(Figure 12). Changes and losses in both marine and terrestrial biodiversity, 
primarily as a result of habitat loss, migratory shifts and trophic cascades, 
will have severe impacts on ecosystem services and agroecosystems.29 Even 
slight changes for any one species could ultimately result in the loss of entire 
ecosystems or the extinction of species, affecting SDG targets 14.2 and 15.5. 
The combined impacts of increased temperatures, extreme weather events, 
changes in precipitation patterns and biodiversity loss have extensive, 
adverse consequences for agricultural and fishing yields, threatening the 
livelihoods of the communities that depend on them (SDG target 1.5) and the 
achievement of food security (SDG indicators 2.1.2 and 2.4.1).30 

Temperature rise and extreme events also threaten the availability, distribu‑
tion and quality of rainfall, snowmelt, river flows and groundwater, leading to 
higher risk of water scarcity and directly affecting SDG targets 6.1 and 6.4.31 
In addition, extreme events contribute to increased risks to human health, 
displacement and built infrastructure. Health is at risk because extreme 
events can affect morbidity and mortality (SDG targets 3.4 and 3.9), and can 
disrupt social and environmental conditions which in turn allow disease to 
spread more easily (SDG target 3.3) and contribute to significant trauma that 
can affect mental health (SDG target 3.4).32 Climate change and migratory 
shifts also increase the spread of vector‑borne diseases such as malaria, thus 
further stressing health risks.33
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heatwaves, and wildfires)
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Degradation
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Figure 12. Associated risks of increased GMST and the SDGs
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Furthermore, extreme events, health issues, water scarcity and food insecurity 
increase the risk of short‑ and long‑term displacement, which undermines ef‑
forts towards eliminating poverty and establishing land rights (SDG indicator 
1.4.2), promoting social, economic and political inclusion (SDG target 10.2), 
establishing labour rights (SDG target 8.8) and improving mental health (SDG 
target 3.4).34 The combination of increased risk of displacement and increased 
risk to health, water and food security potentially increases the likelihood 
of conflict, jeopardizing SDG 16.1.35 Extreme events threaten built infrastruc‑
tures, putting health at risk (SDG 3); damaging homes, businesses (SDG 
target 8.8) and communities (SDG targets 1.5, 7.1, 9.1 and 11.b); disrupting 
transport (SDG target 11.2); contributing to significant economic losses (SDG 
target 1.5); and setting back development (SDG target 11.b).36

In cities especially, the urban heat island phenomenon further exacerbates 
the impact of rising temperatures on health (SDG 3) and fuels the demand 
for carbon intensive cooling systems (SDG 13).37 Lastly, temperature increase 
causes permafrost and glacier melt, further undermining built infrastructure38 
and releasing greenhouse gases into the atmosphere. This feedback loop 
undermines any climate action taken by nations (SDG target 13.2). It is critical 
to emphasize that the impacts on food security, water scarcity, health and 
livelihoods will not be equally felt by all; there could be different implications 
for those already affected by underlying socioeconomic or gender systemic 
inequalities.39
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Figure 12. Associated risks of increased GMST and the SDGs
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Ocean heat content

Background 

Covering more than 70% of the Earth’s surface, the global ocean 
has a considerable capacity to store heat without causing signifi‑
cant temperature increase. This ability to store and release heat 
over long periods of time gives the ocean a central role in stabiliz‑
ing the Earth’s climate system. As anthropogenic climate change 
continues to warm the planet, the oceans are also heating up, with 
profound impacts on human life and sustainable development. 
Ocean heat content (OHC) is a critical indicator of the state of the 
climate, given the significant impacts it has on weather patterns, 
atmospheric composition, ecosystem health and biodiversity.

Indicator measurement 

OHC measures the ocean’s capacity to store and transport heat 
through analysis of subsurface temperature profiles. Similar 
to those applied to GMST (see the previous section), a number 
of temperature profiles in a given time “window” are spatially 
interpolated to estimate the global average relative to a specific 
reference period.40 Temperature measurements are typically 
provided for surface (< 700 m) and deep ocean (700–2 000 m). 
As Figure 13 shows, average OHC has been steadily increasing, 
reaching record levels in 2019.

≈ 93% of accumulated heat 
from anthropogenic climate 

change is stored in the 
global ocean.41 

Global Ocean Heat Content

Pentadal average 0-700 m through 2015-2019
Pentadal average 0-2000 m through 2015-2019

NOAA/NESDIS/NCEI Ocean Climate Laboratory
Updated from Levitus et al. 2012

30

25

20

15

10

5

0

–5

–10
1960 1970 1980 1990 2000 2010 2020

Year

H
ea

t C
on

te
nt

 (1
022

 J
ou

le
s)

Figure 13. Global ocean heat content
Source: Ocean Climate Laboratory

More than 30% of observed 
global mean sea‑level rise is 
due to thermal expansion of 

sea water.42 
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Ocean heat content – key climate impacts

Warming of the upper and deep ocean

Observed surface ocean warming and the 
addition of fresh water are making the surface 
ocean less dense relative to deeper parts. Such 
density differences inhibit mixing between 
surface and deeper waters.43 

Increased density stratification 
of the upper ocean Marine heatwaves

Marine heatwaves are 
prolonged periods of ano‑
malously warm seawater 
temperatures. The frequency 
of marine heatwaves has 
doubled, and they have 
become more  long‑lasting, 
intense and extensive, 
contributing to significant im‑
pacts on marine ecosystems 
and on industries.46 

The implications of ocean 
warming are widespread 
across Earth’s cryosphere, as 
floating ice shelves become 
thinner and ice sheets retreat 
(see the section on sea‑ice 
extent, to follow).47

Melting of ice sheet 
& sea ice

As water warms, its volume 
increases.

Thermal expansion accounts 
for 30–55% of global mean 
sea‑level rise in the  twenty ‑  
first century (see the section 
on sea‑level rise, to follow).48

Ocean thermal expansion

The inhibition of exchanges from deep water 
to surface water reduces nutrient supply and 
limits ocean ventilation (from the surface to the 
deep ocean) with serious consequences for the 
oceanic uptake of carbon and oxygen.44 

Slowdown of ocean circulation 
and ventilation

Warming water can hold less soluble oxygen. 
Moreover, increasing ocean stratification pre‑
vents exchange from the upper to deep waters. 
There has been 0.5−3.3% oxygen loss since 
1970, and oxygen minimum zones are extend‑
ing by 3–8%.45

Ocean deoxygenation Methane hydrates are de‑
posits of frozen methane 
on the ocean floor. Ocean 
warming causes these hy‑
drates to be unstable and 
to release methane into the 
atmosphere.50 

Melting of methane 
hydrates

Reinforcing feedback loops

As water warms and ocean ventilation is weakened, the ocean’s 
capacity to store CO2 from the atmosphere is reduced.49 This fur‑
ther increases CO2 concentration in the atmosphere, producing a 
reinforcing feedback loop. 

Ocean carbon sink capacity
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Ocean heat content 
Key impacts on the Sustainable Development Goals

As the ocean plays a central role in maintaining the Earth’s systems, chang‑
es in temperature pose several critical risks to sustainable development 
(Figure 14). First, rising temperatures can cause methane hydrates to melt in 
deep waters. As they melt, hydrates release methane, a potent greenhouse 
gas, into the atmosphere.51 Moreover, the ocean’s ability to absorb carbon is 
hindered by rising water temperature and the slowdown of ventilation (see 
the previous page), thus augmenting the concentration of greenhouse gases 
in the atmosphere and threatening the efficacy of climate action (SDG tar‑
get 13.2). Warming, particularly during marine heatwaves (see the previous 
page), can also contribute to an increased risk of harmful algal blooms and 
eutrophication. Algal blooms can not only be harmful to marine species and 
biodiversity through deoxygenation, but also contribute to severe impacts 
on human health (SDG target 3.9).52 Marine ecosystems are further affected 

by  increased ocean stratification, which contributes to deoxygenation and 
can create barriers to nutrient content. Higher temperatures can negatively 
affect keystone species such as coral reefs.53 Together, these processes can 
lead to marine biodiversity changes or losses,  affecting SDG target  14.2. 
 Additionally, like coral reefs, natural heritage sites, and the tourism opportu‑
nities and livelihoods that depend on them, are affected, thus posing risks to 
SDG indicator 11.4.1, and targets 8.9 and 1.5.54 Finally, changes in biodiversity 
can lead to reduced fishing yields, thus further threatening livelihoods (SDG 
target 1.4) and food security (SDG indicator 2.1.2), and  potentially leading to 
conflict (SDG 16.1) over marine resources.55 It is impor tant to note that im‑
pacts on food security and livelihoods have significantly different  implications 
for those already affected by underlying socioeconomic or gender systemic 
inequalities.56
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increased OHC and the SDGs
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Sea-ice extent
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Sea-ice extent

Background 

News about climate change is commonly accompanied by images of melting 
ice in the Arctic. Although climate change is a more complex issue, sea ice is 
an important component of it. Sea‑ice extent serves as 
a useful indicator of climate change, particularly given 
how quickly change occurs at the poles and how global 
the repercussions of changes to ice cover can be, notably 
due to the ice‑albedo feedback. Owing to its impacts on 
marine resources, ecosystems and food chains, sea‑ice 
extent is a critical climate variable.

Indicator measurement

Sea‑ice extent, defined as areas of ocean covered by ice concentration great‑
er than 15%,57 is the most widely used climate indicator to assess long‑term 

changes in Arctic and Antarctic sea ice. It  is measured 
by passive microwave satellites that use reflectivity to 
determine changes.58 It is important to note that much 
remains unknown about sea‑ice behaviour at the two 
poles, as demonstrated by the significant difference in 
their respective declines since 1980 (see Figure 15).

The daily Arctic sea-ice extent
minimum in September 2020 
was the second lowest in the 

satellite record.59

Figure 15. Sea‑ice extent anomalies 1979–2020 in the Arctic (left) and the Antarctic (right)
Source: National Snow and Ice Data Center, Boulder, Colorado, United States of America
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Sea-ice extent  – key climate impact

ICE RETREAT
As the Arctic warms, ice cover 
melts, esposing more of the 

less-reflective water’s surface.

LOCAL WARMING
Exposed surface waters absorb 
more sunlight. They and the air 

above grow even warmer.

FEEDBACK
Enhanced local warming causes 

further ice melt and retreat.
The cycle continues.

1 2

3

Air pressure and winds around the Arctic switch
between these two phases (Arctic Oscillation)

and contribute to winter weather patterns.

strong jet
stream

stable
polar
vortex

cold air
contained

weak jet
stream

wavy
polar
vortex

cold air 
moves 
south

warm air 
moves 
north 

Light surfaces, such as sea ice, are highly reflective and bounce sunlight 
away from the Earth. As rising global temperatures melt sea ice, the amount 
of light surface is reduced, revealing the darker surface of meltwater and 
the ocean below. Darker surfaces in turn absorb more solar radiation. As a 
result, surface air and sea temperatures increase, further accelerating local 
warming and sea‑ice melting (Figure 16). During the winters (January to 
March) of 2016 and 2018, surface temperatures in the central Arctic were 
6 °C above the 1981–2010 average, contributing to unprecedented regional 
sea‑ice absence.60

The polar jet stream is a type of thermal wind that arises owing to the strong 
temperature contrast between cold polar air and warm tropical air. As the 
Arctic is warming faster, the temperature difference (temperature gradient 
force) between the pole and the tropics is reduced. The weaker the temper‑
ature gradient, the weaker the jet stream. Thus, as the jet stream moves, 
warm air can ascend north, and cold air can plunge south (Figure 17; see also 
the section on GMST).61  

Reduced surface albedo and faster local warming: 
the melt-warmth-melt feedback cycle Fast warming of the Arctic and unstable polar jet stream

Figure 16. Sea‑ice albedo feedback cycle
Source: UCLA Center for Climate Science, 2019

Figure 17.  The science behind the polar vortex
Source: NOAA, 2019
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Figure 18. Associated risks of decreasing sea‑ice extent and the SDGs

Key impacts on the Sustainable 
Development Goals

One of the consequences of anthropogenic 
climate change is the melting of sea ice. 
The global decrease in the extent of sea ice 
poses a number of risks to the SDGs (Figure 
18). First, as the light‑coloured ice melts, less 
light is reflected back, thus revealing the dark 
ocean beneath and causing it to absorb more 
heat. This change in surface albedo speeds 
up warming, thus undermining progress on 
climate action (SDG target 13.2). Additionally, 
as the ice melts, the various species that 
depend on it, from algae and zooplankton to 
polar bears and seals, are at risk.62

Given the trophic connections across marine 
ecosystems, changes in Arctic and Antarctic 
sea ice could have global repercussions, 
threatening life on both land and water 
(SDG targets 15.5 and 14.2). Such changes 
in biodiversity could also affect livelihoods 
(SDG target 1.4) and food security (SDG in‑
dicator 2.1.2) that depend on fishing yields.63 
Finally, with fewer ice blockages, new routes 
for transportation will become available, thus 
increasing commercial traffic and possibly 
exacerbating pollution to the further detri‑
ment of marine life (SDG targets 14.2, 14.c 
and 6.6), and resulting in conflict (SDG 16.1).64 
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Glacier mass balance
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Glacier mass balance

2019/2020 was the thirty-third consecutive year 
of negative glacier mass balance.68
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Figure 19. Glacier mass change 1960–2020
Source: WMO
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Source: European Environment Agency

Background 

Glaciers are distributed across the planet, with concentrations in 
the high‑mountain ranges of Asia, and North and South America. 
Glaciers also include the ice sheets in Antarctica and Greenland. 
As temperature rises, glaciers melt and contribute to sea‑level rise. 
As glaciers are providers of ecosystem services and freshwater 
supply to millions worldwide, glacial loss has significant and direct 
impacts on both the global climate and sustainable development.

Indicator measurement

Glacier mass balance is defined as the sum of all gains and losses in 
ice mass.65 Despite the limited data from before the 1960s, existing 
glacier models and  observations of glacier length reaching back 
until the sixteenth century indicate significant global losses since 
the maximum of the so‑called Little Ice Age around 1850.66 Since 
1960, there have been demonstrated losses (Figure 19), including 
the complete disappearance of entire glaciers. As Figure 20 shows, 
in the past decade, mass loss from glaciers has made up almost a 
third of the current sea‑level rise.67 
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1 At the poles, as water 
from the tropics becomes 
saltier and colder (thus 
denser), it sinks,
forming deep water.

2 Deep water surfaces in a 
process called upwelling. 3 The warm surface current 

flows north towards 
Greenland, completing
the cycle.

Glacier mass balance – key climate impacts

Melting of ice sheets and ice caps

Melting ice sheets in Greenland and Antarctica, 
as well as ice melt from glaciers all over the 
world, are causing sea levels to rise. The ice 
sheet covering West Antarctica is at risk of 
sliding off into the ocean. A collapse might 
take hundreds of years, but will raise sea levels 
worldwide by more than three meters.70 

Sea-level rise

Ice sheets and ice caps are both glaciers of different sizes. An ice sheet (or continental glacier) is a mass of ice that covers surrounding terrain and is greater 
than 50 000 km2. The only current ice sheets are in Antarctica and Greenland. An ice cap is a mass of ice that covers less than 50 000 km2 of land area 
(usually covering a highland area).69 

Permafrost thaw and glacial retreat have 
decreased the stability of high‑mountain 
slopes, causing an increased risk of landslides, 
mudslides and avalances.71 

Reduced stability of high-mountain 
slopes

The global thermohaline circulation (Figure 21) 
is a system of oceanic currents that transport 
heat, carbon and nutrients around the world. 
While surface currents are primarily propelled 
by wind, deep currents are driven by density 
differences which depend on both the temper‑
ature (thermo) and salinity (haline) of water.

Recent studies have demonstrated that 
ocean circulation slowdown can be attributed 
in  part to continued warming and melting 
in Greenland.72

As ocean currents contribute to temperature 
and weather patterns, a slowdown will likely 
drive weather extremes, such as colder 
winters and hotter summers.73 According to 
IPCC, a slowdown will likely cause weather 
extremes, storminess and sea‑level rise in 
the North Atlantic, and an excess of heat 
in the South Atlantic, leading to increased 
flooding, methane emissions and droughts.74 

Greenland’s melting ice sheet might slow down global thermohaline circulation

Figure 21.  The global conveyor belt 
Source: National Geographic Society
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Glacier mass balance 
Key impacts on the Sustainable Development Goals

Glaciers are losing mass, posing a number of 
risks to the SDGs (Figure 22), particularly as 
high‑mountain regions are home to about 10% of 
the population.75 When cold glacial water melts in‑
to the ocean, it disrupts the current thermohaline 
circulation (see the previous page), which in turn 
reduces the ocean’s capacity to absorb CO2, under‑
mining the efficacy of climate action (SDG target 
13.2). Changing ocean circulation will also signifi‑
cantly alter weather patterns around the globe, 
threatening terrestrial habitats and ecosystems 
(SDG targets 15.1 and 15.3). As glaciers recede 
and the snow‑free season lengthens, plants and 
animals are forced to shift their range and estab‑
lish habitats in new areas, leading to changes in 
biodiversity and to species extinction (SDG targets 

15.1 and 15.3).76 Additionally, reductions in glacier 
mass balance mean significant changes to snow‑
melt. As a critical source of fresh water, long‑term 
changes to snowmelt and run‑off threaten reliable 
access to safe, clean drinking water and sources 
for hydroelectricity (SDG target 6.1 and 7.1).77 
As glaciers melt increasingly quickly, there is an 
additional risk of flooding, which can contaminate 
water sources, further posing a risk to SDG targets 
6.1 and 6.3.78 Flooding and water scarcity also 
adversely affect agricultural yields, threatening 
the livelihoods that depend on them (SDG target 
1.5) and food security (SDG indicators 2.1.2 and 
2.4.1). Furthermore, melting glaciers can cause 
rapid changes to slope stability, increasing the risk 
of landslides, mudslides and avalanches. Such 

extreme events threaten lives (SDG target  11.5), 
threaten built infrastructures such as homes, busi‑
nesses (SDG target 8.8) and communities (SDG 
targets 1.5, 9.1 and 11.b), disrupt transport (SDG 
target 11.2) and contribute to significant economic 
losses (SDG target 1.5) and development setbacks 
(SDG target  11.b).79 Finally, glaciers offer signifi‑
cant tourism opportunities (SDG target 8.9) and 
cultural services (SDG target 11.4), but livelihoods 
depending on them are threatened as the glaciers 
diminish (SDG target  1.4).80 It is important to note 
that many of the risks posed by changing glacier 
mass will be experienced differently around the 
world, given prevailing socioeconomic and gen‑
der inequalities.81

Figure 22. Associated risks of 
declining glacier mass balance 
and the SDGs
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Sea-level rise



33

Sea-level rise

In the past twenty‑seven years, global mean sea level 
has risen approximately 3.2 (±0.3) mm per year.82

Regional Mean Sea Level Trends (Jan. 1993 to May 2017), (C3S, CNES/CLS)
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Figure 23. Regional variability in sea‑level trends 1993–2019 based on satellite altimetry 
Source: Copernicus/Collecte Localisation Satellites (CLS)/Centre national d’études spatiales (CNES)/ 

Laboratoire d’études en géophysique et océanographie spatiales (LEGOS)

Background 

Sea‑level rise is one of the most commonly ad‑
dressed impacts of anthropogenic climate change. It 
is also one of the most important indicators because 
it reflects changes occurring in multiple different 
components of the climate system and their mutual 
interactions. Sea‑level rise is primarily affected by 
OHC, because water expands as it warms, and by 
glacier mass, when glacial ice melts into the sea 
(see the sections on OHC and glacier mass balance).

Rising sea levels pose significant physical and 
financial risks to coastal communities, food systems 
and ecosystems. From the financial cost of repair‑
ing or replacing infrastructure damaged by floods, 
to the social and political costs associated with dis‑
placement and food insecurity, sea‑level rise poses 
significant threats to sustainable development.

Indicator measurement

As sea level can vary temporally, a global average 
is necessary for demonstrating long‑term change. 
Global mean sea level was historically measured by 
tidal gauges, but since 1993 it has been monitored 
with near‑full global coverage by high‑precision 
satellite altimetry.83 Such coverage has allowed the 
international community to monitor continuous ris‑
ing trends. Figure 23 demonstrates the challenges 
posed by global mean sea level, given that some 
regions face more significant sea‑level rise than 
others do.
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Sea-level rise

Figure 24. Compound coastal hazards of sea‑level rise, bathymetric 
change and tropical cyclones
Source: Wang J., et al., 2018: Effects of sea level rise, land subsidence, 
bathymetric change and typhoon tracks on storm flooding in the 
coastal areas of Shanghai. Science of the Total Environment, 
621:228–234

Coastal hazards

Extreme sea levels and coastal 
hazards will be exacerbated by 
projected increases in tropical cy‑
clone intensity and precipitation.84

Projected changes in waves 
arising from changes in weather 
patterns, and changes in tides 
due to sea‑level rise, can locally 
enhance or ameliorate coastal 
hazards.

Extreme sea-level events

Coastal erosion is influenced by sea level, currents, winds and waves 
(especially during storms, which can add further energy) and causes the 
shoreline to recede inland. Increasing wave heights can cause coastal 
sandbars to move away from the shore and out to sea. High storm surges 
also tend to move coastal sand offshore. Higher waves and surges increase 
the probability that coastal sand barriers and dunes will be overwashed or 
breached (Figure 24). More energetic and/or frequent storms can exacer‑
bate all those effects.85 

Coastal erosion

Storm surge
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Sea level rise (SLR)
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Vegetated coastal ecosystems 
protect the coastline from storms 
and erosion and help buffer the 
impacts of sea level rise. 

However, nearly 50% of coastal 
wetlands have been lost over the 
last 100 years, as a result of the 
combined effects of localised 
human pressures, sea level rise, 
warming and extreme climate 
events.86

Coastal wetland flooding
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Sea-level rise 
Key impacts on the Sustainable Development Goals
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As sea levels rise, extreme events and coastal 
flooding are more likely to occur (Figure 25). 
These events damage infrastructure, thus posing 
risks to homes, businesses and communities 
(SDG targets  1.5, 9.1 and 11.b), jeopardizing ac‑
cess to clean water (SDG target 6.1), disrupting 
transport (SDG target 11.2) and causing significant 
economic losses and development setbacks 
(SDG targets 11.5 and 11.b).87 The risks posed by 
flooding and extreme events are also more likely 
to lead to temporary or long‑term displacement.88 

Displacement can undermine efforts towards 
eliminating poverty (SDG indicator 1.4.2), promot‑
ing social, economic and political inclusion (SDG 

target  10.2) and establishing labour rights (SDG 
target 8.8). Additionally, sea‑level rise and coastal 
flooding can endanger ecosystems, as they can 
cause changes to water temperature and salinity, 
change available light, and drown plants and 
animals.89  Such losses and degradation of coastal 
ecosystems endanger SDG targets 14.1, 14.2 and 
15.1. Soils in low‑lying coastal areas can become 
inundated with saltwater, which contaminates 
the soil and harms crops, posing a significant risk 
to agricultural yields and threatening livelihoods 
(SDG targets 1.4 and 1.5) and food security (SDG 
indicators 2.1.2 and 2.4.1).90 Salinization of ground‑
water can also occur. Combined with increased risk 

of water contamination during flooding events, 
salinization threatens access to safe and clean 
drinking water (SDG targets 6.1 and 6.3). Water 
salinity can also cause detrimental health effects 
for populations living along the coast and in del‑
taic areas (SDG target 3.9).91 As clean water, food 
security and livelihoods are threatened, there is 
an increased risk of local conflicts erupting, poten‑
tially increasing the risk of displacement.92 Finally, 
it should be noted that many of the risks posed 
by sea‑level rise will be experienced differently 
around the world, given prevailing socioeconomic 
and gender inequalities.93

Figure 25. Associated risks  
of sea‑level rise and the SDGs
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Climate change reinforces existing inequalities and 
threatens basic needs, such as food, water, health, 

shelter, economic security and collective peace 
worldwide.

Becoming carbon neutral by 2030 is an essential 
condition for reducing climate-related risks to 

sustainable development.
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Conclusion

If the SDGs are to be achieved by 2030, the risks posed by anthropogenic climate change must be understood. The aim of this report is to give 
an overview in order to demonstrate the connections between the global climate and the SDGs, which go far beyond SDG 13 for climate action. 
Each of the seven climate indicators discussed in the report (CO2 concentration, ocean acidification, GMST, OHC, sea‑ice extent, glacier mass 
balance and sea‑level rise) poses dire risks to sustainable development. Most importantly, nearly every climate indicator has implications for 
biodiversity, thus posing potential challenges for achieving food security (SDG 2), tackling poverty (SDG 1) and maintaining peace (SDG 16).

The levels of confidence behind each risk identified in this report vary; there is still much research to be done to address remaining scientific 
uncertainties. Therefore, this report should be considered a living document, to be frequently updated with the most up‑to‑date climate data and 
research. Additionally, it should be noted that only 13 of the 17 SDGs are highlighted in the report. Nevertheless, the remaining four have a role 
to play: Gender equality (SDG 5) is a critical component of many of the highlighted risks, particularly relating to health, food security and water 
scarcity. Improved education (SDG 4), global partnerships (SDG 17) and sustainable consumption (SDG 12) can form part of the solution, mitigat‑
ing the risks posed by anthropogenic climate change or helping to stop it entirely. As the international community becomes increasingly aware 
of the interconnections between climate change and sustainable development, more interdisciplinary partnerships for change can happen, 
resulting in more sustainable behaviour and consumption. It is hoped that this report can serve as a basis for more interdisciplinary research 
and collaboration, improved policy development and stronger commitment to both the SDGs and climate action. Our future depends on it.
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SDG Targets Indicators

1.  End poverty in all its forms 
everywhere

1.4 By 2030, ensure that all men and women, in particular the 
poor and the vulnerable, have equal rights to economic 
resources, as well as access to basic services, ownership 
and control over land and other forms of property, inheri‑
tance, natural resources, appropriate new technology and 
financial services, including microfinance

1.4.2 Proportion of total adult population 
with secure tenure rights to land, with 
legally recognized documentation and 
who perceive their rights to land as 
secure, by sex and by type of tenure

1.5 By 2030, build the resilience of the poor and those in 
vulnerable situations and reduce their exposure and 
vulnerability to climate‑related extreme events and other 
economic, social and environmental shocks and disasters

2.  End hunger, achieve food 
security and improved 
nutrition and promote 
sustainable agriculture

2.1 By 2030, end hunger and ensure access by all people, in 
particular the poor and people in vulnerable situations, 
including infants, to safe, nutritious and sufficient food all 
year round

2.1.2 Prevalence of moderate or severe food 
insecurity in the population, based on 
the Food Insecurity Experience Scale 
(FIES)

2.4  By 2030, ensure sustainable food production systems and 
implement resilient agricultural practices that increase 
productivity and production, that help maintain ecosys‑
tems, that strengthen capacity for adaptation to climate 
change, extreme weather, drought, flooding and other 
disasters and that progressively improve land and soil 
quality

2.4.1 Proportion of agricultural area under 
productive and sustainable agriculture

Highlighted Sustainable Development Goals, 
targets and indicators
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SDG Targets Indicators

3.  Ensure healthy lives and 
promote well-being for all at 
all ages

3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria 
and neglected tropical diseases and combat hepatitis, wa‑
ter‑borne diseases and other communicable diseases

3.4 By 2030, reduce by one third premature mortality from 
non‑communicable diseases through prevention and 
treatment and promote mental health and well‑being

3.4.1 Mortality rate attributed to cardiovascular 
disease, cancer, diabetes or chronic respi‑
ratory disease

3.9 By 2030, substantially reduce the number of deaths and 
illnesses from hazardous chemicals and air, water and soil 
pollution and contamination

3.9.1 Mortality rate attributed to household 
and ambient air pollution

6.  Ensure availability and 
sustainable management of 
water and sanitation for all

6.1 By 2030, achieve universal and equitable access to safe 
and affordable drinking water for all

6.3 By 2030, improve water quality by reducing pollution, 
eliminating dumping and minimizing release of hazardous 
chemicals and materials, halving the proportion of un‑
treated wastewater and substantially increasing recycling 
and safe reuse globally

6.4 By 2030, substantially increase water‑use efficiency across 
all sectors and ensure sustainable withdrawals and supply 
of freshwater to address water scarcity and substantially 
reduce the number of people suffering from water scarcity

6.6 By 2020, protect and restore water‑related ecosystems, 
including mountains, forests, wetlands, rivers, aquifers 
and lakes

Highlighted Sustainable Development Goals, 
targets and indicators
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SDG Targets Indicators

7.  Ensure access to affordable, 
reliable, sustainable and 
modern energy for all

7.1 By 2030, ensure universal access to affordable, reliable 
and modern energy services

7.1.1 Proportion of population with access to 
electricity

8.  Promote sustained, inclusive 
and sustainable economic 
growth, full and productive 
employment and decent 
work for all

8.8 Protect labour rights and promote safe and secure working 
environments for all workers, including migrant workers, 
in particular women migrants, and those in precarious 
employment

8.9 By 2030, devise and implement policies to promote 
sustainable tourism that creates jobs and promotes local 
culture and products

9.  Build resilient infrastructure, 
promote inclusive and 
sustainable industrialization 
and foster innovation

9.1 Develop quality, reliable, sustainable and resilient 
infrastructure, including regional and transborder infra‑
structure, to support economic development and human 
well‑being, with a focus on affordable and equitable ac‑
cess for  all.

10.  Reduce inequality within 
and among countries

10.2 By 2030, empower and promote the social, economic and 
political inclusion of all, irrespective of age, sex, disability, 
race, ethnicity, origin, religion or economic or other status

Highlighted Sustainable Development Goals, 
targets and indicators
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SDG Targets Indicators

11.  Make cities and human 
settlements inclusive, safe, 
resilient and sustainable

11.2 By 2030, provide access to safe, affordable, accessible 
and sustainable transport systems for all, improving road 
safety, notably by expanding public transport, with special 
attention to the needs of those in vulnerable situations, 
women, children, persons with disabilities and older 
persons

11.4 Strengthen efforts to protect and safeguard the world’s 
cultural and natural heritage

11.4.1 Total per capita expenditure on the 
preservation, protection and conserva‑
tion of all cultural and natural heritage, 
by source of funding (public, private), 
type of heritage (cultural, natural) and 
level of government (national, regional, 
and local/municipal)

11.5 By 2030, significantly reduce the number of deaths and 
the number of people affected and substantially decrease 
the direct economic losses relative to global gross domes‑
tic product caused by disasters, including water‑related 
disasters, with a focus on protecting the poor and people 
in vulnerable situations

11.b By 2020, substantially increase the number of cities and 
human settlements adopting and implementing integrated 
policies and plans towards inclusion, resource efficiency, 
mitigation and adaptation to climate change, resilience 
to disasters, and develop and implement, in line with the 
Sendai Framework for Disaster Risk Reduction 2015–2030, 
holistic disaster risk management at all levels

Highlighted Sustainable Development Goals, 
targets and indicators
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SDG Targets Indicators

13.  Take urgent action 
to combat climate change 
and its impacts

13.2 Integrate climate change measures into national policies, 
strategies and planning

14.  Conserve and sustainably 
use the oceans, seas 
and marine resources for 
sustainable development

14.1 By 2025, prevent and significantly reduce marine pollution 
of all kinds, in particular from land‑based activities, includ‑
ing marine debris and nutrient pollution

14.2 By 2020, sustainably manage and protect marine and 
coastal ecosystems to avoid significant adverse impacts, 
including by strengthening their resilience, and take ac‑
tion for their restoration in order to achieve healthy and 
productive oceans

14.3 Minimize and address the impacts of ocean acidification, 
including through enhanced scientific cooperation at all 
levels

14.3.1 Average marine acidity (pH) measured 
at agreed suite of representative sam‑
pling stations

14.c Enhance the conservation and sustainable use of oceans 
and their resources by implementing international law as 
reflected in UNCLOS, which provides the legal framework 
for the conservation and sustainable use of oceans and 
their resources, as recalled in paragraph 158 of The Future 
We Want

Highlighted Sustainable Development Goals, 
targets and indicators
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SDG Targets Indicators

15.  Protect, restore and promote 
sustainable use of terrestrial 
ecosystems, sustainably 
manage forests, combat 
desertification, and halt and 
reverse land degradation 
and halt biodiversity loss

15.1 By 2020, ensure the conservation, restoration and sus‑
tainable use of terrestrial and inland freshwater ecosys‑
tems and their services, in particular forests, wetlands, 
mountains and drylands, in line with obligations under 
international agreements

15.3 By 2030, combat desertification, restore degraded land 
and soil, including land affected by desertification, drought 
and floods, and strive to achieve a land degradation‑neu‑
tral world

15.5 Take urgent and significant action to reduce the degrada‑
tion of natural habitats, halt the loss of biodiversity and, 
by 2020, protect and prevent the extinction of threatened 
species

16.  Promote peaceful and 
inclusive societies for 
sustainable development, 
provide access to justice 
for all and build effective, 
accountable and inclusive 
institutions at all levels

16.1 Significantly reduce all forms of violence and related 
death rates everywhere

  

Highlighted Sustainable Development Goals, 
targets and indicators
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