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Emergencia climatica: la adaptacion como
herramienta eficaz frente al cambio climatico

21 septiembre 2022
Introduccion y conceptos generales de 18:00 a 20:00h

/‘“']1{(‘ ) Cambio climatico como fenémeno global y regional
el :Qué observamos en Navarra?

Peio Oria, Delegacion Navarra de la Agencia Estatal de Meteorologia (AEMET).

*S}("'k ) Atribucién de las altas temperaturas en la Antartida al cambio climatico
m antropogénico.

Sergi Gonzalez, Instituto para la Investigacion de la Nieve y las Avalanchas (SLF).

(@mmww ) El trabajo del IPCC, la modelizaciéon climatica y los gemelos digitales del Sistema
ICREA Tierra.
Francisco Doblas, Barcelona Supercomputing Center (BSC).
Institucion Catalana de Investigacion y Estudios Avanzados (ICREA).

Gaobigrno Mafarroake ?T,.i g . . . o . .
aotiorrs ( dctormes | 332 ) La mitigacion frente al cambio climatico: La vision desde Navarra.
B N Vo Itziar Almarcegui y Miguel Angel Gonzalez, LIFE-IP NAdapta-CC

Servicio de Economia Circular y Cambio Climatico de Gobierno de Navarra.
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Humans are changing the climate
DY cutting down forests [...1 and by
releasing arge amounts of steam
and gas at Ille centers of industry".

Alexander von Humbo
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Mostro por primera vez que pasaria si se doblara la concentracion de CO, en la atmdsfera: Cambios en la temperatura media global del

aire: 4-5°C (2 - 4.5°C, segun el IPCC 100 afios después !).
La combustidn de carbon podria inducir un “considerable incremento” del CO, atmosférico durante los siguientes afios.

COMPUTATION OF THE MIXING COMPUTATION OF MEAN
RATIO OF WATER VAPOR, r% — EMISSIVITY AND
r=.622-h-eg(T)/(P-h-eg(1) ABSORPTIVITY

[‘convecTIve apyusTvenT |

.
COMPUTATION OF TEMPERATURE
CHANGE DUE TO RADIATION
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2. Flow chart for the numerical time integration

Syukuro Manabe and Ronald J Stouffer (1999). Are
two modes of thermohaline circulation stable? Tellus
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Tiempo y clima, éeslo mismo?
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Tiempo atmosférico se refiere al conjunto de las condiciones meteoroldgicas, en un momento dado y en un lugar concreto.
El clima se refiere a las “condiciones medias del tiempo” y mas concretamente, a la descripcion estadistica en términos
cuantitativos de la media y de la variabilidad de las magnitudes relevantes relativas a periodos de tiempo suficientemente largos.
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Loeb et al, J. Clim. 2009
Trendberth ot ai., BAMS, 2009
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Global Fossil CO, Emissions
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Active-layer
depth change
1997-2006
to 2007-16
THEBIG THAW 4
Scientists can track the loss of permafrost using ' shallower
satellite data. The active layer, the soil that ! o (N, |
thaws and refreezes seasonally, deepened by an ’ é ) A 0
average of 2.5 cm across the Northern . :
Hemisphere during 2007-16 compared with the A e, SWEDEN
previous decade. For about 5% of the area, the L
active layer has deepened by more than 30 cm. R, N
The deepening active layer destabilizes the Botth 50 cm
landscape and makes more carbon available to ian R d
microbes in the soil. - SREENLAND nepey
T o
derived based on Obu et a'. 2018 v _ B . Monique Brounllettg (2021): How microbes in
5 A - R permafrost could trigger a massive carbon bomb
(CEDA archlve) permafrost 7*’;,'. N % - Genomics studies are helping to reveal how bacteria
&' cci o :H & and archaea influence one of Earth’s largest carbon
CANADA ~ B\ }’; N stores as it begins to thaw. News Feature. Nature 591,
- - 360-362 (2021), doi: https://doi.org/10.1038/d41586-
nature 021-00659-y
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CMIP5 RCP8.5 multimodel mean all precipitation

o)
o

S
o

W
o

N
o

Record anomaly (%)

-
o

-40 =20 0 20 40 60
Percent change, 1981-2000 to 2081-2100

-60

o

IPCC, 2021

Statistical model
(no climate change)

| == (Observations H

R}

V\] Stationary climate

L A A

1960 1980 2000 2020

Robinson et al 2021.



e . Bl oo & B NG ALY
Emergencia climatica: la adaptacion como

herramienta eficaz frente al cambio climatico

Fendmenos extremos que aumentan muy b %ﬁgﬁf:sz:gs::g Y
preocupantemente su probabilidad de

ocurrencia: 2020, 2021 y... 2022 Tens of thousands of people were being evacuated

from flood-hit regions of central China as officials
raised the death toll from heavy rain that has deluged
Henan province for almost a week to 33 people. More
photos: reut.rs/31Crukr
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PROGRAMME OF THE
EUROPEAN UNION pernlcus

Europe’s eyes on Earth

Alert: vegetation stress

following soil moisture
and vegetation deficit

[ Full recovery to normal
conditions
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recovery
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Afeccion a la agricultura

M) Dwe ter cpcsten,

Anthropogenic climate change has slowed global 40

agricultural productivity growth

Arial Ortiz-Bobea™"™, Toby R. Ault’, Carlos M. Carrillo®
David B. Lobell™*

Global
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ductivity growth, but the b ic clmate change (ACO) ¢
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(TFP)and combime this medel with counterfactual cimate scenarios to evalaate impacts of past dimate trends
um.whﬁﬂumumumwmmwmmmmumu
isequivalest to lesing the last 7 years of precuctivity gronth. The offect is substantially mare savere (a reduction of -26-34%)
in warmer regions such as Africa and Latin America anc the Caribbaan. We also find that global agriculture has grown more

T

vulnerable to ongoing climate change.

shandiag m'ullnl procectivity s \M w Illm globd lv
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cerainregions ', Atthe same tine, husuan activities dusing the
century wnd 4 half have cansed Pobal tlerperatures W rise by more
than 1€ shawe hete precindurial valnes THICInomesw affecrs the
ghooal weather paiterns that are esseatlal o . However,
the impacts of this ACC ce the agriculrural sector have n0¢ et been
QUAETUIG, 38 most rocarch has focesed on BERIC ERpACT

Research to date cn the historical inspact of ALC focuses aver-
whdmiegly on vields of suioe cereal o’ o ce total gross
domestic product” However, recent studies in 1k area are of limbed
value foe assessing overall agricubural precuctiviry o the following
weasean () cereal Cope repaescat oaly abeut 20% o agricultands
ghodal net production valve (Exteaded Data Fig 1), (1) varitions
In measuses siuch as vield, coudd deviate from changes inoversll 200-
ductivity f farmers also adiust inputs ia response to weather ~ and
M'gvv\hudlfubdn.lnd agricelural GDP diverge consid-
«nady in ocst coantries™ . and thas impacks of dimate change an
w06l GEF could deviste casidensbly from :ﬁ.a\nnl Impacts’
These s anuch need for research o agrk lnl:lhmuq'am

Ihe efficts 0n Yiekdi Of the Musjor SLLVE CIops

We quanti’y the knpact of ACCon global agricultural productiv-
ity since 1961 (rel. ). Instesd of focusing on crep yield or agricul-
tars) outpes, we rely 002 measere of agricultural TFR TFPmeasares
aggregate outy i per walt of reeasured aggaegae gt . TEP thus
captures eteiaticen betwoen ougadt sod oo adiustaess that
whadad earlier research. Here we sely o0 official TFP statistcs. for
which agricultural catpet includes crops and livestock, whileiapats
«ecompass bibour, liad. phaical capltal and materials”, However,
these TFF statisthcs do not incorperate the effect of weathet.

Consider the prodhction rdaties ¥, o 904X U where T,
s aggregate agricaltural cctpat, J 4 s the effect of weather 2, A,
mexuses tchaebycal knowladge 10d X, and U, are the abserved

| counties () and year (1) The pesceniage change o
TFP s aopeoximatod s

AlnTFP, mAln(Y,) - Aln(X,) = Alnd, + &/(Z,) + Ala L,

where A denctes change TFP growth reflects techasogical kxprove-
ents embodied in Aln A, bat ais0 the sameasused effects of ran

dom yearsnenr wenther changes ALY and wrahwerved Ine
adpstments Aln U, Wialle this sggregate represcatation nasy con

ceal flre-scale production processes that are Impoctant te practitio-
ners 11 dhe Beld, 13 helps provide 3 mach noeded macro-cconoms
pieture sbect the global agricaliural economy.

We groand this conzeptual framewock empirically by estinat
Ieg an econonetric model linking coxatry-kevel TFP growik with
westher charge. Our paoded characterizes [a a quadratic faa-
tho of average dmp () axé wotal precip (M ower the
S-month persod certred around the greenest menth of the year of
each country or ‘greea sexsor” (Methods):

AINTER, = @ + 0 + B ATy + AT + f00 + JA7, 4 14
Courtry-faed effect e, controls lor average coertry TEP growth
erxmd)wﬂndﬁ“ﬂ for ghosal shocks common te &l
nations. Conceptunally, these parameters wek o coatsd for ech-
nolegical change embodid In Ala A, Thas the § coeffizients are
mmmmmnmmmndvm year vartation of TFP
growth and peas-ioyenr meather . The nchusion of
terms A{TE 1 and A'P; | allows the effect of chasges 0 0
vary ‘with baschioe kveds of T or 7. Vtobscrved changes i pess
that are not sbscebed by a, o @, a0 measurement crroes in the
TFP data are captured in 2 erver term ¢ Note tha wessiremen
earoe ks the TEF data (Methods] that ressaia urcorelated with
year-0-year changes in weather do ret introduce blas We accouy
for the cacerainty m the atimaied pararaston with & Block boct
strap where we sample obsercations with replaceeent 500 tims
br year and reghon. We huer consider more than 200 sydernatic
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(a) Global surface temperature change (b) Reasons for Concern (RFC)
Increase relative to the period 1850-1900 Impact and risk assessments assuming low to no adaptation
b ¢
; Risk/impact
Projections for different scenarios
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A nivel estatal ya observamos un claro aumento en el nimero de dias de las situaciones que dan lugar a
olas de calor y la intensidad de las mismas

Increase in mean

NMiimaara da vararde diaviane nar ain an la Eenaila nanineular
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¢Y qué observamos en Navarra?

¢Qué cambios observamos ya en
Navarra en referencia al clima?
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Mes mas humedo en o periodo 1954-1983
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Mas mas humedo en ol periodo 1987-2016
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Proyecciones: esperamos que las temperaturas continden aumentando en

Navarra.
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Conclusiones

El Cambio Climatico es inequivoco, continua y continuara operando y sus efectos se iran
incrementando.

Los impactos son generalizados y profundos, en todas las partes del sistema Tierra aunque
especialmente en la criosfera y algunos ecosistemas de las altas latitudes de nuestro hemisferio.

Detener el calentamiento global en 1.5-2°C exige llevar a una carrera contrarreloj y de alcance
global para alcanzar el cero neto de emisiones a la atmodsfera. Los esfuerzos actuales son
claramente insuficientes.

Se considera fundamental ahondar en el conocimiento de los procesos de retroalimentacion
qgue puedan amplificar cambios a gran escala en el planeta.

En Navarra, igual que en otras zonas de la Peninsula y Europa, los efectos en las alteraciones en
el clima son muy claros, especialmente en forma de un incremento del numero e intensidad de
las olas de calor y de dias de precipitacion extrema.



