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Warming impacts of non-C02 gases such as HFCs, UN® &3 sz
methane and N20

programme a UNEP convened initiative

Global net anthropogenic emissions have continued to rise across all major groups of greenhouse gases. Climate Maj°|' human AtmOSphel' ic pol?iurtant pol?ti:tant g:m Y1 750-
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Warming impacts of non-C0O2 gases such as HFCs, UN® &
methane and N20
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How methane influences both ozone destruction UN® &)
and formation programme

Tropospheric ozone is a powerful greenhouse gas and air
pollutant that is harmful to human health, agricultural crops
and ecosystems.
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TYPES OF OZONE SOURCES  Tropospheric ozone does not have any direct IMPACTS
emissions sources, rather it is formed when

Depending on where it is found in the atmosphere, sunlight interacts with different pollutants.
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'
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STRATOSPHERE 1
Contributes to global warming

ozone can be either helpful or harmful

STRATOSPHERIC

= Naturally occurring

radiation

LIFETIME IN ATMOSPHERE:
WEEKS TROPOSPHERE m S

B
'
'
‘
'
'
'

Causes 1+ million pollution-related
Reducing the poliutants that form AL lower levels, o:on?j‘s deaths every year
tropospheric ozone would generate rapid % QYGENRIOLES gt NG I and millions more chronic diseases

= llutant that is th 2
benefits for the climate and human health. et

50 km

= Protects the earth from
the sun’s ultraviolet
radiation

AGRICULTURE & ECOSYSTEMS

Qe ssan s v o

= Toxic to many plants
= Causes up to 15% in annual yield losses of soy,
wheat, nce and maize

TROPOSPHERIC

SUNLIGHT + METHANE

= Created by chemical reactions between

man-made emissoins The world’s land

ecosystems capture
and store about 30%
of CO, emissions
every year.

= Powerful greenhouse gas

= Air pollutant that harms human health,
crop production and ecosystems
Tropospheric ozone
damages plants and
their ability to
sequester CO,,
which doubles its
climate impact.

F  ccacoalition.org/ozone

Sources: CCAC, Global Methane Assessment
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If we continue to ignore N,O and focus all our attention on carbon
dioxide and methane, most of the world's population will be
exposed to ozone levels lower than peak ozone depletion in the
1990s.

---------------------------------------------

.................. — Inaction on N,O could lead to ozone
IR 2 2 depletion and harmful UV exposure for

| much of the world’'s population at levels

ot worse than peak depletion in the 1990s.

30 |

population live
between 50°N and
30°S *

-55
| | Ambitious abatement of N,O emissions
P R A A N R R A N A could avoid a 2-10 per cent increase in

90 80 70 60 -50 -40 30 20 10 0 10 20 30 40 50 60 70 80 90 Sk|n cancers by 2080_2090

Change relative to 1960-70 (DU)

H ]
Latitude (°)
Decade of peak ozone © ® o » Technical reduction and = == Following RCP 2.6 - SSP1 for CO,
depletion (1995-2005) societal change scenario and CH, and following the reference
(RCP 2.6 -SSP1; 2090-2100) scenario (RCP 7.0 - SSP3) for N.O

(2090-2100)

* Kummu and Varis (2011)
Note: Details of the technical and societal change scenario can be found in the Global Nitrous Oxide Assessment

Sources: UNEP and FAO, Global Nitrous Oxide Assessment

www.ccacoalition.org 5



TO REDUCE -
CLIMATE ROLLUTANTS

environment

Ozone layer impacts

180

* N,O’s ozone layer impacts have been
known since the 1960s; but N20 was
NOT thought of as an ODS.

160
140

120

« Success of the Montreal Protocol
and accelerating emissions of
anthropogenic N,O means that N,O
is now most significant ozone
depleting substance emitted to the
atmosphere

100

80

60

CFC-11 equivalent emissions (kt/yr)

40

20

 |ts ODP-weighted emissions are

NZO CFC-11 CFC-12 CCI4 HCFC-22 HCFC- Halon- Halon- . .
141 1211 1301 equal to all other current emissions
Figure 4.8 Comparison of the ozone-depleting potential-weighted global anthropogenic emissions of Of OZO n e d e p I e‘t i n g S u b S't a n Ce S
nitrous oxide with those of gases controlled under the Montreal Protocol, 2016, in megatonnes of CFC-11 .
equivalent per year. Com b|ned

Sources: UNEP and FAO, Global Nitrous Oxide Assessment
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Benefits to ozone layer of ambitious action T

2 5 « Ambitious N,O abatement relative to
g af 2020 levels could deliver more than
g | five times the ozone benefits of the
§ accelerated HCFC phase-out

g N « Ambitious abatement relative to a

g high emissions scenario could

deliver more than 12 times the ozone
benefits of the accelerated HCFC
= Following SSP1-2.6 for CO, = Following SSP1-2.6 for N,0 = HCFC accelerated phasedown* p h a S e-o ut

and CH, and the reference and SSP2-4.5 for CO, and CH, compared to 2006 WMO projection
scenario (SSP3-7.0) for N,O compared to all at SSP2-4.5.
compared to SSP1-2.6 for all

2020 2030 2040 2050 2060 2070 2080 2090 2100

Sources: UNEP and FAO, Global Nitrous Oxide Assessment
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Why mitigation of methane remains importantin N £
spite of its contribution to increased stratospheric e~

levels

Methane emissions caused by human activities are one of
M ETH AN E (C H ) the most significant drivers of climate change. Methane is
4 also the main precursor of tropospheric ozone, a powerful

greenhouse gas and air pollutant.

SOURCES Methane is one of the fastest IMPACTS
growing greenhouse gases in the
atmosphere. Human activity

causes 2/3 of emissions. Responsible for 40% of warming
CLIMATE e 2 < P
since the industrial revolution

« Methane is one of the fastest
growing greenhouse gas in the
atmosphere

* It has greater warming potential
than CO2 in the near-term

« Fast reduction of methane can
provide significant health,
agriculture and socio-economic
return

42 % times more powerful than
AGRICULTURE 8 6X carbon dioxide over a

20-year period

; v Increasing emissions are driving a rise in
H . b % HEALTH tropospheric ozone air pollution, which
i causes 1+ million premature deaths

annually. Methane is responsible for
roughly 1/2 of these deaths,

3 6 Respiratory diseases
FOSSIL FUEL Heart disease
OPERATIONS
Damaged airways i
\ [} and lung tissue
&.,‘ ) . 3 LIFETIME IN ATMOSPHERE:
- A
YRS

Since methane does not last long in the
WASTE - atmosphere, efforts to reduce it will bring
ﬁ & ~— Upto immediate benefits for the climate and
r annual human health.
1 5 % yield losses

OTHER of soy, wheat, rice and maize

6’ CLIMATE &

CLEAN AIR www.ccacoalition.org/metha
COALITION w.ccacoalition.org/methane

Sources: CCAC, Global Methane Assessment
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Why mitigation of methane remains importantin N £
spite of its contribution to increased stratospheric e ==
levels

10

« The net evolution of the ozone
layer reflects the combined
effects of ozone-depleting
substances and multiple
greenhouse gases, rather than
any single pollutant.

« If we mitigate (hopefully!) CO2
and methane, the role of N20
would be amplified.

-10

-15

Global total ozone impact (DU)

-20

1-8

-25

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

—co, CH, N,0 —— ODS

Net

Sources: UNEP and FAO, Global Nitrous Oxide Assessment
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The need for addressing all non-C02 and CO2 UN& & s
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pollutants in an integrated manner from the
scientific point of view
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0.25
0.20
* In near-term, aerosol reductions have S 045 T EEEEEE Aerosols
the largest impact e e
= 0.10 ’/’
« In the long term, nitrous oxide © 005 s Methane
reductions have the largest impact S 000 — Pl (lifetime)
. % z\ et L e L L Ozone
« Methane abatement from livestock o -0.05 Sl Sao
has a large impact -% 2010 \----Sg:: ------ I\ﬂeth?nek
5 ivestoc
E -0.15 S ( )
Y
-0.20 >~ Nitrous
-0.25 Oxide

Sources: UNEP and FAO, Global Nitrous Oxide Assessment
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N,O’s impact when CO, and CH, are reduced s =

If we act on CO, and
CH,, but hot on N,0O...

Change relative to 1960-70 (DU)

Impacts are in the

_80 | 1 1 | 1 1 1 | 1 1 1 1 1 1 1 | ]
®
troplcs' the mOSt 90 80 70 60 -50 -40 -30 20 10 O 10 20 30 40 50 60 70 80 90
I t d . Latitude (°)
p p g Decade of peak ozone ® @ o ¢ Technical reduction and = = = Following RCP 2.6 - SSP1 for CO,
depletion (1995-2005) societal change scenario and CH, and following the reference
(RCP 2.6 -SSP1; 2090-2100) scenario (RCP 7.0 - SSP3) for NO

(2090-2100)

Sources: UNEP and FAO, Global Nitrous Oxide Assessment

www.ccacoalition.org 11




fan
environment
programme a UNEP convened initiative

To RE -
LLLLLLLLLLLLLLL

If we act on CO, and CH,, but not on N,0...

« The human health impacts of
unabated N,O emissions could be

significant due to increased levels of
harmful UV exposure

« Unabated N,0 emissions could
increase cataract cases by up to 1%
and certain skin cancers by up to
10% by end of the century, depending

Change in health impact (%)

On IatItUde 90°S-60°S 60°S-30°S 30°S-30°N 30°N-60°N 60°N—-90°N
Il Squamous cell carcinoma I cutaneous malignant melanoma
I Basal cell carcinoma I cCataracts

Sources: UNEP and FAO, Global Nitrous Oxide Assessment
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Climate: Temperature response

« Modest warming through 2050
 Similar to effects of phasing
out fossil fuels containing
sulfur

0.15 -
0.10 -

0.05 -

* Including livestock methane,
near-term warming is very small

0.00

-0.05 |-

 Long-term:
* Net cooling towards end of
century when including
livestock methane

Global mean temperature change (°C)

-0.10 | | | | | ] | | |
2020 2030 2040 2050 2060 2070 2080 2090 2100

—— With livestock methane —— Without livestock methane

Sources: UNEP and FAO, Global Nitrous Oxide Assessment
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Montreal Protocol is also a “climate treaty*”

T T
IPCC-SRES
CO; range

. CO,eq emissions i
Stabilization of

~ L CO, at 450ppm |
~ —]
N

Some HFC (in the atmosphere
mostly because of the MP’s strategy)
could have been a major contributor
to climate change.

30 —

20 —

Observations : Scenarios

Ozone Depleting

Substances

10 HFC scenarios —

CO, eq emissions (Gt CO, eq per year)

» MP enacted the Kigali amendment to _ ]
avoid this future issue, thus helping .
climate change mitigation.

. Change in radiative
. forcing since 2000

» Faster phase down would further help
mitigate climate change.

=
4]
I

SRES CO2 range

g
=}
I

» Continued examination of the HFC-
substitutes is warranted to ensure the 3
intended outcome for the ozone layer and

Upper range b
0 i HFC scenario ]
climate.

1 1 1
2000 2010 2020 2030 2040 2050
Year

-—— -
oo o2
-
-
-

CO2 at 450 ppm

Change in radiative forcing (W m-2)
&
I

*Thanks to Tina Birmpili

Sources: UNEP,
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https://www.unep.org/resources/report/hfcs-critical-link-protecting-climate-and-ozone-layer
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There are connections in science between CH,, N,O, HFCs,
and CO,- connections as driving agents for multiple issues

There are connections in consequences of taking action for
one policy on related policies

Concerted action would be helpful

Necessary for policy to take connections into account

www.ccacoalition.org 15
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