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Increasing Climate Variability

Climate Change
« Changes in Significant Climate Extremes
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a) Change in global surface temperature (decadal average)
as roconstructed (1-2000) and observed (1850-2020)

.
20
Warming is unprecedented
in more than 2000 years
1.5
Warmest multi-century
period in more than v
i 10
g 02
‘
.
;
i 500 1000 1500 1850 2020

et et

> » /

-

b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850-2020)
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INCREASING CLIMATE VARIABILITY
INTERDECADAL PACIFIC OSCILLATION

Interdecadal Pacific Oscillation
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Ensemble Oceanic Nino Index (ENS ONI) (1850-2023)
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NOAA PSL
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a) NAO negative-mode b) NAO positive-mode
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NORTH ATLANTIC OSCILLATION (NAOQO)

NAO Index (Dec-Mar) 1864-2019
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Posmve trends for the NAO winter indices were observed between the;LQ@Os Q
and the early 19903 but thls,lndex has become less posmve thereafter IR
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TYPICAL IMPACTS IN A TYPICAL IMPACTS IN A
POSITIVE PHASE NEGATIVE PHASE
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Annual Mean SAM Index Reconstructions
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Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

a) Synthesis of assessment of observed change in hot extremes and

confidence in human contribution to the observed changes in the world's regions
Type of observed change
in hot extremes

Marth )
. Increase (41) ' :

e
\:| Low agreement in the type of change (2]

O Limited data and/or literature () m""r;"__

Confidence in human contribution
to the observed change

sa® High
o# Medium
o Low due to limited agreement
© Low due to limited evidence
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Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

b) Synthesis of assessment of observed change in heavy precipitation and

confidence in human contribution to the observed changes in the world’s regions
Type of observed change
in heavy precipitation Morth

America
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to the observed change
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o8 Medium

® Low due to limited agreement
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Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

c) 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

America
O Increase (12)
‘ Decrease (1)

[ H Low agreement in the type of change [28)
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O Limited data and/or literature (4) Ceniral

Confidence in human contribution
to the observed change
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(a) Soybean (Glycine max)

o

Yield ’
constraint \
score '

%, R
Soil ) o haske
nutrients | »

*
Heat
stress
-

¥ » &

Ozone :

Lower siress

1897

h 4
h A 4

VewVw

(b) Wheat ( Triticum aestivum)

Higher stress
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Synthesis of literature on the projected impacts of climate change on different cropping systems

Precipitabion

Climate Temperature (Incl Combined Average direction of impact

change (ncl. heat drought, Phenclogy Carbon Pests& Ecosystem (sum of

Life history strategy Croptype (general) siress)  flood) A& seasors diowide dmeases  seraces  all drvers)

Vegetable na — Positive Negalive Mixed
Legumes na [ ]
Annual i i ibuti
(above ground) | Lesfyorps  na - - - - - Average confidence in attribution
Soft fruit na na na . .
Low Meadium High
Annual (below ground) | Rootcrops  weem na @
Perennial | Tree "“:!If]g -— = == na — na = not assessed
Al == — — — + —

A synthesis of more than 60 published studies on the effects of crops on climate change. For
each crop type, different factors were considered: temperature/heat stress, rainfall
(including drought and floods), seasonal phenomena, increased CO2 levels, pests and
disease and ecosystem services, as well as the cumulative effect. Plus signs indicate positive
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Climatic change
Temperature T
oisture stress

25 to 100 years 100 to 500 years

Habitat changes
Broad-scale homogeneity

New fire regimes
Fire frequency 1‘

Area burned T

Truncated succession

Frequency of extreme events Refugia }

Fire-adapted species |

Species responses

Fire-sensitive species j,

Annuals and weedy species ‘I‘
Specialists with restricted ranges l,
Deciduous and sprouting species j,
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CONCLUDING REMARKS

* Climate variability is on the increase
with both global (El Nifio/Southern
Oscillation) and regional (North
Atlantic Oscillation, Southern Annular
Mode) modes.

» Temperatures have increased 1.3° C
by 2020 compared with the period
1850-1900, with a significant increase
in heatwaves, and increases in
extreme rainfalls, with regional
increases in drought and dry spells.

* With global warming, temperatures
are projected to increase between
0.5° to4° Cby 2100 with significant
increases in heatwaves and heavy
rainfall events and intensification of
dry seasons and drought.
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CONCLUDING REMARKS

» Climate variability is on the increase
with both global (El Nifio/Southern
Oscillation) and regional (North
Atlantic Oscillation, Southern Annular
Mode) modes.

* Increases in pest & diseases, aridity
and heat stress have decreased yields
of many crops especially in
subtropical, monsoonal and
Mediterranean regions owing to
global warming.

* Largest improvements in resilience
occur with Nature-based solutions
such as grazing optimization,
improved rice cultivation, use of
biochar, improved crop nutrition,
conservation agriculture, trees in
cropland and improved plantation.
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