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Evidence of global w
arm

ing is unequivocal, w
ith hum

an activity as prim
ary cause

W
O

R
LD

 TEM
PER

ATU
R

E EVO
LU

TIO
N

 (ºC
)

1980-2024

G
lobal tem

peratures are rising and w
ill likely exceed 

1.5°C
 above pre-industrial levels in next five years, 

according to the W
orld M

eteorological O
rganization

The frequency and intensity of extrem
e events are 

increasing. G
lobal w

arm
ing affects the w

ater cycle and 
w

eather patterns, w
hich exacerbates extrem

e events

W
O

R
LD

 C
LIM

ATE-R
ELATED

 A
C

U
TE EVEN

TS
1980-2023

S
ource: B

B
VA R

esearch from
  E

M
-D

AT
 S

ource: B
B

VA R
esearch from

 E
R

A
5 hourly data on single levels

N
ote: D

aily m
ean surface air tem

perature (2-m
eter height)
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U
ncertainty is the signature feature of clim

ate change in m
easurem

ent, 
m

odelling, …
 

C
LIM

ATE SEN
SITIVITY TO

 C
O

2
(M

eta analysis; area: 90%
 of probability interval)

S
ource: A

ndrés y D
om

énech (2020) based on K
nutti, R

ugenstein and 
H

egerl (2017). M
easurem

ent uncertainty

S
ource: B

B
VA R

esearch, N
G

FS
 S

cenarios

G
H

G
 EM

ISSIO
N

S
%

 2020-2030

S
ource: B

B
VA R

esearch.

M
odelling uncertainty
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…
 and scenarios definition, a w

ork in progress, at the rhythm
 of clim

ate 
policy advances and expected behavioral changes 

N
G

FS SC
EN

A
R

IO
S FR

A
M

EW
O

R
K

: FR
O

M
 PH

A
SE III to PH

A
SE IV

S
ource: N

G
FS

 S
cenarios for central banks and supervisors

N
G

FS: Phase IV
 unveils a m

ore disorderly set 
of alternative clim

ate futures (*)

●
The new

 Fragm
ented W

orld S
cenario 

paints a pessim
istic tableau shaped by 

delated and divergent global clim
ate 

policies, projecting over 5%
 global G

D
P 

loss by 2050.

(*) M
ore details: “N

G
FS

: P
hase IV

 unveils m
ore disorderly alternative clim

ate 
futures”.  B

B
VA R

esearch. N
ov 24, 2023
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…
 and scenarios definition, a w

ork in progress, at the rhythm
 of clim

ate 
policy advances and expected behavioral changes 

N
G

FS: Phase IV
 unveils a m

ore disorderly set 
of alternative clim

ate futures (*)

●
The new

 Fragm
ented W

orld S
cenario 

paints a pessim
istic tableau shaped by 

delated and divergent global clim
ate 

policies, projecting over 5%
 global G

D
P 

loss by 2050.

The N
G

FS
 P

hase IV
 introduces an updated and 

im
proved assessm

ent of acute physical risks, 
including heatw

aves, droughts, river floods, and 
tropical cyclones. A

ll in all, in the long long term
, 

the greater im
pact of clim

ate events could 
com

e from
 droughts.

●
The projected econom

ic im
pact of these 

hazards could lead to an 8%
 G

D
P loss by 

2050 under a C
urrent P

olicies scenario.

IM
PA

C
T O

N
 G

D
P IN

 2050 B
A

SED
 O

N
 A C

U
R

R
EN

T PO
LIC

IES SC
EN

A
R

IO
D

IFFE
R

E
N

C
E

 IN
 P

P (2017 P
P

P
)

IM
PA

C
T R

E
LATIV

E
 TO

 A R
E

FE
R

E
N

C
E

 S
C

E
N

A
R

IO
 W

/O
 C

LIM
ATE

 C
H

A
N

G
E

. 

S
ource: B

B
VA R

esearch based on N
G

FS
 P

hase IV. 
●

The above figure show
s how

 G
D

P is im
pacted across scenarios com

pared w
ith a hypothetical (and im

possible) 
reference scenario in w

hich no transition or physical risks occur.
●

The displayed results correspond to dam
ages using the 80th percentile of the m

odeling results, w
ith the 100th 

percentile representing the m
ost severe im

pact. N
G

FS
 has not yet released the im

pact w
ith the m

edian, w
hich 

w
ould be m

ore logical, and provides im
pacts w

ith high percentiles, am
plifying the dam

age.
(*) M

ore details: “N
G

FS
: P

hase IV
 unveils m

ore disorderly alternative clim
ate 

futures”.  B
B

VA R
esearch. N

ov 24, 2023
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W
hat is D

rought? It depends on the indicator used as reference

C
om

bined D
rought Indicator. S

eptem
ber, 2024

S
ource: E

U
 S

cience H
ub E

D
O

 m
ap

W
hat is drought?(*) A m

ultifaceted clim
ate event that can 

be m
onitored by alternative indicators.

●
B

ecause droughts vary in type and involve inherent 
com

plexity, effective drought m
onitoring m

ust rely on a 
variety of indicators that represent different aspects of 
the hydrological cycle (such as precipitation, soil 
m

oisture, reservoir and river levels, and groundw
ater) or 

m
easure im

pacts like w
ater stress on vegetation.

●
D

roughts are the only catastrophic clim
atic event that 

are protracted, once they occur, droughts are 
persistent (vs. floods, w

ildfires, storm
s or even heat 

w
aves).

(*) “D
rought is a clim

ate extrem
e characterised by persistent unusual dry 

w
eather conditions affecting the hydrological balance. The conditions are 

usually associated w
ith lack of precipitation, deficit in soil m

oisture and 
w

ater reservoir storage, leading to w
idespread im

pacts.” E
uropean and 

G
lobal D

rought O
bservatories.
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C
om

bined D
rought Indicator. S

eptem
ber, 2024

S
ource: E

U
 S

cience H
ub E

D
O

 m
ap

●
D

irect im
pact: the invaluable loss of hum

an lives or 
physical dam

age to the property of households, 
businesses or public infrastructures.

●
Indirect im

pact: changes in econom
ic activity due to 

the interruption of production, loss of productivity, 
reduction in household incom

e or due to alteration of 
econom

ic perspectives.

●
W

ater and heat stresses associated w
ith droughts 

reduce agricultural yields, increase their prices and 
also reduce the availability of hydropow

er for 
electricity production.

●
A

ll in all, the indirect im
pact of a drought can be 

defined as a negative supply shock over the G
D

P
: 

increasing prices and reducing the production and the 
incom

e of the econom
y. 

Econom
ic im

pact of droughts (*): geographical granularity, sectoral 
differentiation and not restricted to G

D
P

S
ource: E

U
 S

cience H
ub E

uropean D
rought O

bservatory
(*) Further details: B

B
VA R

esearch, The S
tubborn W

orld D
rought, S

eptem
ber 2, 2022
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A practitioner’s approach to clim
ate risk analysis: A few

 alternative futures, “pure” 
clim

ate variables anchor, and in-house m
odelling for bounding uncertainty

B
B

VA R
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R
C

H
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PPR
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C

H
 TO
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A practitioner’s approach to clim
ate risk analysis: A few

 alternative futures, “pure” 
clim

ate variables anchor, and in-house m
odelling for bounding uncertainty

B
B

VA R
ESEA

R
C

H
 A

PPR
O

A
C

H
 TO

 
C

LIM
ATE R

ISK
S

C
LIM

ATE PH
YSIC

A
L R

ISK

PH
YSIC

A
L R

ISK
 SH

O
C

K
 

IN
D

IC
ATO

R

IN
-H

O
U

SE M
O

D
ELLIN

G
 

(R
ED

U
C

ED
 FO

R
M

S: TIM
E 

SER
IES M

O
D

ELLIN
G

)

C
LIM

ATE PH
YSIC

A
L R

ISK
 

SC
EN

A
R

IO
S

SPA
IN

. SPEI, D
R

O
U

G
H

T SYN
TH

ETIC
 IN

D
EX (S

tandardized P
recipitation 

E
vapotranspiration Index)

Source: B
B

V
A

 R
esearch, data from

 E
M

-D
A

T database and W
B

 C
lim

ate C
hange K

now
ledge Portal. SPE

I details 
can be found: A

 H
igh R

esolution D
ataset of D

rought Indices for Spain. Low
er levels im

ply a m
ore severe 

drought. 
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A practitioner’s approach to clim
ate risk analysis: A few

 alternative futures, “pure” 
clim

ate variables anchor, and in-house m
odelling for bounding uncertainty

B
B

VA R
ESEA

R
C

H
 A
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O

A
C

H
 

TO
 C

LIM
ATE R
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S

C
LIM
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A
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R
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O
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ELLIN
G

)

C
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ATE PH
YSIC

A
L R

ISK
 

SC
EN

A
R

IO
S

D
roughts. Im

pulse R
esponse Functions

O
ne standard deviation -negative- shock on S

P
E

I. 
Q

uarterly data. P
ercentage deviation from

 the baseline.
●

A VA
R

X m
odel, w

ith C
holesky 

decom
position, has been used to 

capture the im
pact of an 

exogenous SPEI shock on 
A

griculture, G
D

P and inflation 
(G

D
P deflator).

●
A shock on SPEI has 
significant and lasting 
consequences on agricultural 
activity. The rest of the 
econom

y is also negatively 
affected, w

hile prices tend to 
increase. 

●
If m

ore detailed sectoral 
im

pacts are required in the 
future, they could be obtained 
through I-O

 analysis. 
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A practitioner’s approach to clim
ate risk analysis: A few

 alternative futures, “pure” 
clim

ate variables anchor, and in-house m
odelling for bounding uncertainty

B
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A
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IO
S

A
lternative drought scenarios (SPEI). B

aseline, 
E

xtrem
e drought, S

evere drought and m
oderate 

drought. 

S
ource: B

B
VA R

esearch

A
griculture grow

th gap vs. 
baseline scenario percentage 
points. y/y

G
D

P grow
th gap vs. baseline 

scenario percentage points. y/y

G
D

P deflator gap vs. baseline 
scenario percentage points. y/y

●
The m

oderate drought scenario is sim
ilar to the w

orst drought registered in the last 
five years.

●
The severe drought scenario replicates the w

orst drought registered in S
pain.

●
The extrem

e drought scenario replicates the severity of the w
orst drought but 

increases its duration.
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Takeaw
ays

●
U

ncertainty is the signature feature of clim
ate change in m

easurem
ent, 

m
odelling, and in deriving econom

ic im
pacts on the econom

y.
●

The challenge: D
efining a w

orkable playing field for the econom
ic analysis of 

clim
ate. The N

G
FS

 scenarios provide a “public good” for com
m

on understanding.

D
rought’s Econom

ic 
Im

pact

U
ncertainty, the signature 

feature of clim
ate change 

analysis

W
hat is D

rought? It 
depends on the indicator 
used as reference

●
D

rought: A m
ultifaceted clim

ate event that can be m
onitored by alternative 

indicators
●

SPEI: The synthetic index show
s a higher frequency and severity of droughts, 

likely closely related to global w
arm

ing.

●
Econom

ic im
pact of droughts: D

rought is a negative supply shock w
ith 

com
pounded im

pacts, both direct and indirect, and not restricted to G
D

P.
●

A practitioner’s approach to clim
ate risk analysis: A few

 alternative futures, 
“pure” clim

ate variables anchor, and in-house m
odelling for bounding uncertainty

●
A shock on SPEI has significant and lasting consequences on 
agricultural activity. The rest of the econom

y is also negatively affected, 
w

hile prices tend to increase. 
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A synthetic indicator of drought, SPEI: The gap betw
een precipitation and 

evapotranspiration
W

O
R

LD
 D

R
O

U
G

H
TS EVEN

TS W
ITH

 SPEI, D
R

O
U

G
H

T 
SYN

TH
ETIC

 IN
D

EX. 1950-2022
(S

tandardized P
recipitation E

vapotranspiration Index) (*)

Source: B
B

V
A

 R
esearch. SPE

I details can be found: A
 H

igh R
esolution D

ataset of D
rought Indices for Spain. Low

er levels im
ply a m

ore severe drought. 
(*) B

y red
u

cin
g th

e geograp
h

ic gran
u

larity, d
ow

n
 to th

e level of a n
ation

al econ
om

y or even
 bigger, th

e rep
resen

tativen
ess of th

e in
d

icator is red
u

ced
 by th

e very localized
 n

atu
re of th

e 
d

ifferen
t in

ten
sity of th

e d
rou

gh
t across territories. F

or th
is reason

, ban
d

s w
ith

 th
e m

axim
u

m
 an

d
 m

in
im

u
m

 an
n

u
al valu

es are in
d

icated
. 

●
SPEI, a m

ultiscalar drought index based on the 
difference betw

een precipitation and potential 
evapotranspiration, is show

ing a decreasing trend 
due to global w

arm
ing conditions.

●
That said, the attribution of a clim

atic phenom
enon 

such as drought at a particular tim
e and geography to 

hum
an-induced clim

ate change rather than natural 
clim

ate variability is subject to uncertainty.

●
S

P
E

I is a geographically located indicator, so a 
w

ider geographic range m
eans a lesser 

representativeness of a specific drought event.
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D
rought effects are produced after a long period w

ith shortage of precipitation. It is difficult to 
quantify drought characteristics in term

s of intensity, m
agnitude and spatial and tem

poral 
scale. The definition of quantitative drought indices is one of the m

ost w
idespread approaches. 

H
ow

ever, subjectivity in the definition of drought m
akes very difficult to determ

ine a universal 
drought index.

●
SPEI is a m

ultiscalar drought index based on clim
ate data. It can be used for 

determ
ining the onset, duration and m

agnitude of drought episodes. These variables can be 
com

puted related to norm
al conditions in a variety of system

s, such as crops, ecosystem
s, 

rivers etc.

●
S

P
E

I is com
puted as the difference betw

een precipitation and potential 
evapotranspiration, net of their historical m

ean and standardised using the historical 
standard deviation.

●
U

nder global w
arm

ing conditions, S
P

E
I can identify an increase in drought severity 

associated w
ith higher w

ater dem
and as a result of evapotranspiration.

●
A

EM
ET provides a m

onitoring drought tool w
hich includes several indices w

ith a high 
tem

poral and spatial resolution. Furtherm
ore, D

igital C
SIC

 includes a S
P

E
I calculator that 

allow
s calculation of S

P
E

I tim
e series using precipitation and tem

perature data.

○
D

etails of how
 to do the calculations included in the presentation: S

P
E

I C
alculator: 

M
ethodology and D

ata docum
ent

S
ource: A m

ulti-scale daily S
P

E
I dataset 

for drought characterization at 
observation stations over m

ainland C
hina 

from
 1961 to 2018. This classification is 

w
idely used in scientific com

m
unity. 

Table. C
ategorization of drought and w

et 
grade according to the S

P
E

I.

SPEI. The Standardised Precipitation-Evapotranspiration Index
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Spain. W
ater C

onsum
ption, Intensity per G

D
P and Price

2000=100. 

S
ource: B

B
VA R

esearch from
 “E

stadística sobre el sum
inistro y saneam

iento del agua”
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