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Climate crisis is also water crisis, yet water is
neglected in climate change negotiations

Climate change has led to changes in all components of the water
cycle

Resulting in impacts (mostly negative) in almost all sectors of the
economy and society

Majority of the people in the Global South in climate exposed
occupations experience climate change through water.

Most (¥60%) of all adaptations are in response to water related
hazards, and many adaptation are about using water to improve
livelihoods, e.g. irrigation

Most mitigation measures, including nature based ones, can have
high water footprint, yet rarely discussed




1. All components of the water cycle have been affected by
climate change — Heavy precipitation; Droughts; Floods;
Melting of Cryosphere are some examples

The water cycle, including direct human interventions

Water fluxes in natural and human systems. Units in thousands of km® per year

Land Precipitation 120£10%

Cryosphere
(Snow, Glaciers, and Permafrost) i
Water, Sanitation &
Hygiene (WaSH)
Land evaporation 74+10%

7

w ¥ Green watt‘zr use 19£20% @

o2 - Municipal water Ocean to land

withdrawal water vapour

Irrigation fm l%/// =k 1 s 0.4%12% 1311 transport 46£10%
surface water1.916%;1 ) / = iigme £ =
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I

Agriculture

Groundwater ground wate Industrial water

withdrawal ~ 0.6+17% Q( Freshwater withdrawal 0.8£11%

Groundwater | 0.7%17% gcosystem
recharge 13+60% T

River discharge
46£10%

Groundwater
discharge to
ocean 4.5£70%
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1. All components of the water cycle have been affected by
climate change — Heavy precipitation (a)

Observed changes in heavy precipitation since the 1950s

Type of observed change
in heavy precipitation

‘ Increase (19)
O Decrease (0)

O Low agreement in the type of change (8)

O Limited data and/or literature (18)

Confidence in human contribution
to the observed change

eee High
oo Medium
o Low due to limited agreement
0 Low due to limited evidence

b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world's regions

North —
America @ —  FEurope —

Small
Islands

America

Type of observed change since the 1950s

IPCC WGI SPM




1. All components of the water cycle have been affected by
climate change — Droughts (b)

Observed changes in droughts since 1950s

¢) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in agricultural and ecological drought

North — /w

America ——  FEurope —
O Increase (12) @@

O Decrease (1) @@

O Low agreement in the type of change (28) @
O Limited data and/or literature (4) X;netrriaclai g

Confidence in human contribution
to the observed change

Small
Islands

eee High
. South —
00 Medium America

o Low due to limited agreement

O Low due to limited evidence
Type of observed change since the 1950s

IPCC WGI SPM




1. All components of the water cycle have been affected by
climate change — Melting of cryosphere (c)

Glaciers are melting
at unprecedented
rates in all regions
including the Hindu
Kush

Himalayas,
affecting culture
and ways of lives

of Indigenous
peoples
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-What do these-
chonges-meom for
-the region’s water
rescurc:es2 s
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1. Water cycle will continue to intensify at higher global warming levels,
and with every increment of of global warming, changes in regional
mean precipitation and soil moisture will get larger (d)
c) Annual mean precipitation change (%) Precipitation increases over high latitudes, tropical oceans and parts of the
relative to 1850-1900 at three gIobaI Warming levels monsoon regions but decreases over parts of the subtropics.

Change at 2°C global warming Change at 4°C global warming

T I v 9

-40  -30 -20 -10 0 10 20 30 40

d) Annual mean soil moisture change (sd) Across warming levels changes in soil moisture largely follow changes in
s g . T . precipitation but also show some differences due to the influence of

(standard deviation of mterannua.l variability) relative to evapotranspiration.

1850-1900 at three global warming levels

Change at 1.5°C global warming Change at 2°C global warming Change at 4°C global warming
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1. Approximately 4 billion experience severe water scarcity for at least one
month per year due to climatic and non-climatic factors and climate change is

exacerbating water scarcity further (e)

No of months in which 4
water scarcity is > 100%

12
[ ] Nodata

Water scarcity: ratio of water demand to water supply
Severe water scarcity: water demand exceeds supply (ie: water scarcity is greater than 100%)

Qi'(cﬁ

ICC & @

WGII Water Chapter INTERGOVERNMENTAL PANEL oN ClimaTe chanee WMO LT\JEP



2. All sectors of the economy and society, especially
in the Global South, are feeling negative impacts of
changes in water cycle (a)

Regional synthesis of assessed changes in water and consequent impacts

(a) Regional changes and impacts of selected variables

Central and Small
Austral- South Medite- North Island
Africa Asia asia America Europe rranean America States Arctic Antarctic  Global
Obs. Obs. Obs. Obs. Obs. Obs. Obs. Obs. Obs. Obs. Obs.

Mean precipitation v @

Heavy precipitation
and pluvial flood A

Cryosphere v

Runoff and
streamflow @

> > <

Riverflood @

Drought A

Groundwater

> 4 4 4

Physical

40 ¢ 0 4> )
< o ¢ o 4) o

Water quality

Soil Erosion and

o

[ ]
° 094 o 0o 0o 4> )
e plo o 0 0 4) )

sediment load o
Agriculture — — @ ®
E
8
13 Energy
>
S Water, sanitat
ater, saniation
E & hygiene (WaSH) - —
Urban and — — —
municipal sector
w
5
3 Ecosystems -—
>
iLection of change Confidence level
Physical Increase \/ Decrease Mixed empty = Not assessed
Human systems Observed Impacts | m
Positive Negative Mixed
and ecosystems Low Medium High
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2. All sectors of the economy and society, especially in the Glo
South, are feeling negative impacts of changes in water cycle (

: 3/4 of global harvested land experienced drought
related agricultural losses between 1983-2009, with production
loss of 9-10% due to weather extremes alone.

: Between 1981-2000, utilisation rate of hydropower plants
declined by 5.5% in drought years compared to normal years,
with thermo-electric plants faring worse

: Extreme events like floods are linked with increased
incidence of water related diseases

:17% of cities experienced statistically significant increases
in extreme precipitation between 1973-2012

: Between 1970-2015, 35% of wetland
area declined, with climate change being an important driver




3. Impacts of changing water cycle are being felt
disproportionately by women, poor farmers, Indigenous
people (a)

Map of selected observed impacts on cultural water uses of Indigenous Peoples of the cryosphere

Hazard: Temperature Increase Hazard: Temperature increase; Hazard: Winter temperature increase; Hazard: Temperature increase
Water Impact: Permafrost melt; increasec procikan il Ll Water Impact: Glacier melt
thinning ice; temperature increase Waterr Impacl: Changing ice Water Impact: Harder andrde?prer Human mpact: Pasture loss to
freshwater lakes conditions; early snowmelt snow; increased ice formation; river . L )

foading and wet around inundation; loss of livestock
Human Impact: Negative effects Human Impact: Trail access 9 g (Nyima and Hoping, 2019)
on availability and access to (Ford et al. 2019); decline of culturally Human Impact: Pasture degradation;
culturally-significant species significant species impacts on herding and winter feed
(Norton-Smith et al. 2016) (Cunsolo, et al. 2020) (Forbes et al. 2019; Rasmus et al

2020)

Dokpa

. Hazard: Temperature increase

Kashechewan //. AT < _
First Nation Rt

Hazard: Temperature increase

%. Water Impact: Decreasing snowfall

Human Impact: Pasture degradation;
loss of sheep (Ingty, 2017)

Water Impact: Flooding s

Human Impact: Negative effects on
culturally-significant species
(Khalafzai et al. 2019)

N

Hazard: Temperature increase; - Hazard: Temperature increase Hazard: Temperature increase; Hazard: Temperature increase
;ﬁ:;;at::lirtiduchon; incroasing rainfoll ~ Water Impact: Glacier loss PECPERIONNICIeo Water Impact: Decreasing snowcover;

Water Impact: Glacier retreat, increasing snowmelt

Human Impact: Degradation of crmabod P A

pastures; outmigration Human Impact: Deterioration of

(Yager et al. 2019) Human Impact: Spiritual loss due to culturally-significant water sources;

Human Impact: Decreasing access declining snowcover changes in camp locations and routes

to culturally-significant water sources; (Konchar et al, 2015) (Gentle and Thwaites, 2016) WG I I Wa te r C h a pte r
deterioration of pastures ’

(Postigo 2020)

Water Impact: Decreased snow
and ice



3. Those who are most vulnerable and have not contributed to carbon
emissions and global warming are the ones facing the most severe impacts (b)

Communities dependent on
glacier and snow melt are

feeling the impacts
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Working Group If -~ Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL N CliM3TE ChANe  wwo UNEP

4. Water is central to adaptation ~60% of all adaptation Is
occurring in response to water related hazards (a)

Water-related hazards o
and adaptations in response Precipitation Inand  and  Ground-
variability and  sediment water Poor  Cryo- General
and Heat riverine  load availability water  sphere Coastal climate  Other
Water-related adaptation responses Drought exiremes related floods change change quality change Storms Pests hazards impacts hazards
Improved cultivars and agronomic practices e o o . . . @ 2
Changes in cropping pattern and crop systems : @ @ @ 3 [ ] @ M eta review Of 189 1
On farm irrigation and water management [ ] () [ ] @ ° @ ° al"[l Cle S
Water and soil moisture conservation [ ] o [ ] o ° L] . °
Collective action, policies, institutions [ ] L] L]
Migration anfi off-farm qiv?miﬁCétiun . o @ ° ° [ ] o . 359 al’tl CIeS on
Economic or financial incentives @ [ ] ° [] [ [ ° .
Training and capecity buding @ o o water-related adaptation
Agro-forestry and forestry interventions @ @ o ° na [ ] e
Flood risk reduction measures [ ] [ ] ] that measures OUtcomeS
Livestock and fishery-related . [ ] ] ° [ ]
Indigenous knowledge & local knowledge based adaptations o ° .
Urban water management @ [] [ na na Wa.te rre | ate d ad aptatl on
Energy related adaptations ] ° L] na na (] ] na [} °
. I - Water as hazard
Water, sanitation and hygiene (WASH) related adaptations @ na [ [} na na na na [} na
Any other (includes coping) ° [} L] ] na (] [} na [} Watel‘ as res ponse
Strength O O Confidence ® e na = not assessed or no data
of evidence inevidence Low  Medium  High

Low  Medium High
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SIXTH ASSESSMENT REPORT

Working Group Il - Impacts, Adaptation and Vulnerability

. Documented cases of water related adaptation Is appenlng
In all regions, and more so in Africa and Asia where there is
high dependence on climate exposed livelihoods like
agriculture (b)

Observed water-related adaptation responses that measure outcomes

mm e = = - = — . .
=SS X@/:{j o N * Most water adaptations in
N TR C = T . . .
I Y fﬁﬁ.ﬁ” - , 7 Global South is in agriculture
e SIS G i
. ~ //C/ G e P 5 -
R o3l X/ﬁ‘ ('*3\,5‘ . * Most water adaptation in
P 9 . . \ /"l@ a o
| e T % s® Wedlta . Global North is in urban sector
Number of studies . Y . ® / ( ° /‘ ety \i\ﬂ\\ ., } )
B % 5 % 40 [ * \ "} W . \ s
.’ . j/
¢ " ‘ <’ ‘ ‘
ds VR ssia‘zazm%a e ]

lAgricuIlure lWa!er-induced disasters Urban and peri-urban lFreshwaler ecosystems Human mobility and migration Energy and industry lOlhers
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SIXTH ASSESSMENT REPORT

Working Group Il - Impacts, Adaptation and Vulnerability

Observed water-related adaptation responses with positive outcomes

(a) Map depicting 319 case studies of current water related adaptation responses with documented beneficial outcomes of adaptation

Number of studies

-.... . ® ;

1 10 20 30 40 .

[«
I3
N

(b) Fraction of top six adaptation responses to fotal responses

Adaptation response categories (n = number of case studies) Top six response categories per region as fraction of total responses
@ Improved cultivars and agronomic practices (n=128) Africa 374 responses
@ Changes in cropping pattern and crop systems (n=133)

@ Migration and off-farm diversification (n=84) Asia
@ Water and soil moisture conservation (n=100)

431 responses

On-farm irrigation and water management (n=109) Australasia 12 responses
@ Collective action, policies, institutions (n=88)
Indigenous knowledge & local knowledge based adaptations (n=39) Gentral and 5 responses
@ Economic/financial incentives (n=49) South America
@ Agro-forestry and forestry interventions (n=53)
@ Urban water management (n=19) Europe 42 responses
Flood risk reduction measures (n=31)
@ Livestock and fishery related (n=59) North America 42 responses
@ Training and capacity building (n=55)

@ Remaining categories Small islands and States 7 responses

25% 50% 75%
(c) Beneficial outcomes of adaptation per region across five dimensions. Inneriines correspond to the top six adaptation response categories from previous panel

Ecological,

+ 0 10
45 3 75 75
30 2 5 N
Economic .~ —3 Water 1 2N
N {ON o & v \\'5.
\ W
N \ e
. > - L2
Institutional Vulnerable
Africa Asia Australasia Central and Europe North America

South America

4. Water related
adaptations have many
benefits, but may not
always reduce climate
risks (c)

In the Global South, benefits of adaptation
are economic and livelihoods related

In the Global North, benefits of adaptation

also includes better outcomes for
the environment

WGII Water Chapter



SIXTH ASSESSMENT REPORT
Working Group Il - Impacts, Adaptation and Vulnerability

INTERGOVERNMENTAL PANEL on ClimaTe chanee

4. Future Effectiveness of Adaptation (d)

Adaptation options

per Global Warming Level I I
Global I | |
e we e —— .
| - s
1.5°C I .

- |
Co-benefit I ~ S [ ]
Water and soil moisture conservation N
Large l On farm irrigation and water management N NSNS e
m Multiple agricultural adaptation options | N NN B ||
Moderate I a 2°C Improved cultivars and agronomic practices NN .
g' Flood risk reduction measures N NN - n

3 Energy related adaptations
Small b4 Changes-in-cropping-patiern-and-crop-systems .
Agro-forestry and forestry | N NN S L
Water and soil moisture conservation RS I

Negligible o Urban water N
g 3°C On farm irrigation and water management L L - -
Negigie | Multiple agricultural adaptation options N SN
Improved cultivars and agronomic practices RN . | |
Flood risk reduction measures | N NN I
Small = Energy related adaptations N N /M
@_ Changes in cropping pattern and crop systems I .
s Agro-forestry and forestry RN - .
Moderate I = 4°C Water and soil moisture conservation I ENS— |
El On farm irrigation and water management IS I
Large I a Multiple agricultural adaptation options -
Improved cultivars and agronomic practices . -
Fiood risk reduction measures — S— |
adapt ;‘{:g‘n J Changes in cropping pattern and crop systems I
Agro-forestry and forestry | L]
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Working Group Il - Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL ON CliMATE Chanee  wwo UNEP

Fure

'“"P_r°"fd otfftcor_l'!es Assessment under different

4. Adaptation becomes less 1)
1 1 I §2 g ¢ Effectiveness Residual risk
errective wi more warming (e =< | EZ & § - o
= o S o < s potential remaining
S 2 =R 2 H to reduce after
% 2 o 2 S z projected risk adaptation
SE 5 =23 § & B I
£ £ =2 8 s E = e
S 52: & B [
Water-related adaptation responses S s5=28¢2 £ 2 1520 30 40 15 2.0 3.0 40
« Water-related
d . t g t Improved cultivars & agronomic practices . o0 . [ 1 o o | 1 .. 1
ada p ation 1S mos Changes in cropping pattern & crop systems ° ° 1 ...
effective u P to 1.5°C On farm irrigation & water management . @ . @ o o I 1 o e 11 1
. Water & soil moisture conservation o o e o 1 1
and effectiveness R L4 o
Collective action, policies, institutions - - - - - - - -
decreases with Migration & off-farm diversification o - - - - = - - -
i ncrea Si ng warm | ng Econon7ic. or financia! inceruiyes ° - - - - - - - -
Training & capacity building ° - - - - - - - -
. . Agro-forestry & forestry interventions o e | . ®
* Resi d ua | Im pa cts Livestock & fishery-related @ - - - - - - - -
rema | n, eSpeCia | |y at Indigenous knowledge & local knowledge based adaptations - - - - - - = -
. Water, sanitation & hygiene (WASH) related adaptations . - - - - - - - -
h Igh er leve l S Of Multiple agricultural options - - - - - - - . . . o o o @O
warmi ng Strength of evidence / effectiveness / residual risk Confidence Confidence
O @) o) 0 - o 4 ° °
High ~ Medium  Low  Incon- not observed or High  Medium  Low High ~ Medium  Low
clusive insufficient evidence
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SIXTH ASSESSMENT REPORT

Working Group Il — Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL oN ClimaTe chanee

5. Most Mitigation measures and Carbon Dioxide Removals
(CDR) approaches and technologies can have large trade-
offs with water and food security (a)

“Many mitigation measures (including CDR
approaches and technologies) have considerable
water footprint (high confidence), which must be
managed in socially and politically acceptable
ways to reduce the water intensity of mitigation
while increasing synergies with sustainable
development (medium evidence, high agreement)”
WGII Water Chapter
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Working Group Il — Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL oN ClimaTe chanee WMO

5. Bio-Energy Crops (b)

« Bio-energy crops along with other nature based
solutions can potentially limit global warming by
the end of the 215t century to 1.5°C, but can
potentially double the global area and population
living under severe water stress compared to the
current baseline (Senthil Kumar, 2020)

+ Bio-energy crops can significantly impact food
prices via demand for land and water (Fuhrman et
al., 2020; Muratori et al., 2016).




SIXTH ASSESSMENT REPORT

Working Group Il — Impacts, Adaptation and Vulnerability INTERGOVERNMENTAL PANEL on ClimaTe chanee

5. Afforestation and re-forestation (c)

* Hugely popular tool of mitigation, with some very optimistic
estimates saying additional 0.9 billion ha of canopy coverin s
suitable locations could store 205 Gt of carbon (Bastin et al., 23
2019)

» If done at inappropriate locations, or inappropriate species,
then can lead to trade-offs between land, bio-diversity, and
water resources

* Global Assessments on Forest and Water reiterated
“afforestation and reforestation should be concentrated in
water-abundant locations and where transpiration can
potentially be captured downwind as precipitation”. (IUFRO,
2018)

+ Extensive BECCS and afforestation/reforestation deployment
can alter the water cycle at regional scales (high confidence)



Water is an integral part of resilience and needs to be more
visible in climate negotiations

 Climate change is experienced first and foremost through changes in water
regimes (e.g. extreme rainfall, floods, droughts etc.), especially by a large majority
in the Global South who depend on climate exposed occupations like agriculture

« Since the most vulnerable feel climate impacts through water, water also becomes
the vehicle through which climate injustice propagates.

- Water is a part of the problem, but also a part of the solution. Many of the
adaptation measures involve use of water (e.g. irrigation, soil moisture
conservation, rainwater harvesting) to improve livelihoods, reduce vulnerability etc.

 Mitigation is the need of the hour, but if not well planned, some mitigation
measures can make local water and food security worse through high water
footprint. Water needs a seat at the mitigation table.



International Water
Management Institute
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