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Supplementary Figure 1: Comparison of mean JJASO FWI (top row) and the 99th percentile (bottom 
row) of FWI from 1983-2024 between CESM2-LE and gridMET (Abatzoglou 2013). To calculate the 
difference between CESM2-LE and gridMET we regrid the gridMET dataset (“gridMET regridded”) to 
the CESM2-LE grid using bilinear interpolation.  
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Supplementary Figure 2: Schematic of the calculation of the effect change in distribution, mean, and 
variability of each variable. In this schematic, the effect of changes in maximum temperature (tasmax) is 
calculated. m is the mapped value, o is the original value, and d, is the detrended (mean removed) value. 
char is the characteristic of an event (duration, area, frequency, intensity), and Eff is the effect of the 
variable’s change (mean, dist, or var) on the characteristic. 
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Supplementary Figure 3: Historic mean and future changes in mean precipitation, maximum 
temperature, relative humidity, and wind speed in JJASO. 
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Supplementary Figure 4: Composite maps of vapor pressure (a-c) and vapor pressure deficit (VPD; d-f) 
during Pacific Coast extreme fire weather events using fixed baseline distributions for calculating FWI 
thresholds and anomalies.  
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Supplementary Figure 5: Composite maps of vapor pressure (a-c) and vapor pressure deficit (VPD; d-f) 
during Four Corners extreme fire weather events using fixed baseline distributions for calculating FWI 
thresholds and anomalies.  

  

Va
po

r P
re

ss
ur

e 
De

fic
it

Va
po

r P
re

ss
ur

e
a b c

d e f



 7 

 

Su
pp

le
m

en
ta

ry
 F

ig
ur

e 
6:

 T
he

 im
pa

ct
 o

f c
ha

ng
es

 in
 a

ll 
va

ria
bl

es
 (a

, n
, A

, N
), 

an
d 

th
e 

fu
ll 

di
str

ib
ut

io
n 

(b
, e

, h
, k

, o
, r

, u
, 

x,
 B

, E
, H

, K
, O

, R
, U

, X
), 

m
ea

ns
 (c

, f
, i

, l
, p

, s
, v

, y
, C

, F
, I

, L
, P

, S
, V

, Y
) a

nd
 v

ar
ia

bi
lit

ie
s (

“d
iff

er
en

ce

”; 
d,

 g
, j

, m
, q

, t
, 

w,
 z

, D
, G

, J
, M

, Q
, T

, W
, Z

) o
f p

re
ci

pi
ta

tio
n 

(b
-d

, o
-q

, B
-D

, O
-Q

), 
re

la
tiv

e 
hu

m
id

ity
 (e

-g
, r

-t,
 E

-G
, R

-T
), 

 m
ax

im
um

 
te

m
pe

ra
tu

re
 (h

-j,
 u

-w
, H

-J
, U

-W
) a

nd
 w

in
d 

sp
ee

d 
(k

-m
, x

-z
, K

-M
, X

-Z
) o

n 
ch

an
ge

s (
fr

om
 th

e 
hi

sto
ric

 p
er

io
d,

 1
98

0-
20

14
) 

in
 e

ve
nt

s p
er

 y
ea

r (
a-

m
), 

ev
en

ts 
da

ys
 p

er
 y

ea
r (

n-
z)

, e
ve

nt
 a

re
a 

(A
-M

), 
an

d 
m

ax
im

um
 F

W
I (

N
-Z

) u
sin

g 
th

e 
fix

ed
 

th
re

sh
ol

d 
in

 th
e 

la
te

 fu
tu

re
 p

er
io

d 
(2

05
0-

20
82

) f
or

 th
e 

Pa
ci

fic
 C

oa
st 

re
gi

on
 fo

r J
JA

SO
. T

he
se

 c
om

po
sit

es
 a

re
 c

re
at

ed
 b

y 
av

er
ag

in
g 

ev
en

t c
ha

ra
ct

er
ist

ic
s f

or
 a

ll 
ev

en
ts 

fo
r e

ac
h 

en
se

m
bl

e 
m

em
be

r f
or

 e
ac

h 
pe

rio
d 

at
 e

ac
h 

gr
id

 p
oi

nt
. T

he
n,

 th
e 

gr
id

 
po

in
t-s

pe
ci

fic
 v

al
ue

s o
f t

he
 h

ist
or

ic
 p

er
io

d 
ar

e 
su

bt
ra

ct
ed

 fr
om

 e
ac

h 
fu

tu
re

 p
er

io
d 

fo
r e

ac
h 

en
se

m
bl

e 
m

em
be

r, 
an

d 
th

e 
di

ffe
re

nc
e 

va
lu

es
 a

re
 a

ve
ra

ge
d 

ov
er

 a
ll 

en
se

m
bl

e 
m

em
be

rs
.  



 8 

 

Su
pp

le
m

en
ta

ry
 F

ig
ur

e 
7:

 T
he

 im
pa

ct
 o

f c
ha

ng
es

 in
 a

ll 
va

ria
bl

es
 (a

, n
, A

, N
), 

an
d 

th
e 

fu
ll 

di
str

ib
ut

io
n 

(b
, e

, h
, k

, o
, r

, u
, x

, B
, E

, 
H

, K
, O

, R
, U

, X
), 

m
ea

ns
 (c

, f
, i

, l
, p

, s
, v

, y
, C

, F
, I

, L
, P

, S
, V

, Y
) a

nd
 v

ar
ia

bi
lit

ie
s (

“d
iff

er
en

ce

”; 
d,

 g
, j

, m
, q

, t
, w

, z
, D

, G
, J

, 
M

, Q
, T

, W
, Z

) o
f p

re
ci

pi
ta

tio
n 

(b
-d

, o
-q

, B
-D

, O
-Q

), 
re

la
tiv

e 
hu

m
id

ity
 (e

-g
, r

-t,
 E

-G
, R

-T
), 

 m
ax

im
um

 te
m

pe
ra

tu
re

 (h
-j,

 u
-w

, H
-

J, 
U

-W
) a

nd
 w

in
d 

sp
ee

d 
(k

-m
, x

-z
, K

-M
, X

-Z
) o

n 
ch

an
ge

s (
fr

om
 th

e 
hi

sto
ric

 p
er

io
d,

 1
98

0-
20

14
) i

n 
ev

en
ts 

pe
r y

ea
r (

a-
m

), 
ev

en
ts 

da
ys

 p
er

 y
ea

r (
n-

z)
, e

ve
nt

 a
re

a 
(A

-M
), 

an
d 

m
ax

im
um

 F
W

I (
N

-Z
) u

sin
g 

th
e 

fix
ed

 th
re

sh
ol

d 
in

 th
e 

la
te

 fu
tu

re
 p

er
io

d 
(2

05
0-

20
82

) f
or

 th
e 

Fo
ur

 C
or

ne
rs

 re
gi

on
 fo

r J
JA

SO
. T

he
se

 c
om

po
sit

es
 a

re
 c

re
at

ed
 b

y 
av

er
ag

in
g 

ev
en

t c
ha

ra
ct

er
ist

ic
s f

or
 a

ll 
ev

en
ts 

fo
r e

ac
h 

en
se

m
bl

e 
m

em
be

r f
or

 e
ac

h 
pe

rio
d 

at
 e

ac
h 

gr
id

 p
oi

nt
. T

he
n,

 th
e 

gr
id

 p
oi

nt
-s

pe
ci

fic
 v

al
ue

s o
f t

he
 h

ist
or

ic
 p

er
io

d 
ar

e 
su

bt
ra

ct
ed

 fr
om

 e
ac

h 
fu

tu
re

 p
er

io
d 

fo
r e

ac
h 

en
se

m
bl

e 
m

em
be

r, 
an

d 
th

e 
di

ffe
re

nc
e 

va
lu

es
 a

re
 a

ve
ra

ge
d 

ov
er

 a
ll 

en
se

m
bl

e 
m

em
be

rs
.  



 9 

 

Supplementary Figure 8: The impact of changes in vapor pressure distribution (left column), 
mean (middle column) and variability (right column) on changes (from the historic period, 1980-
2014) in events per year (top row), events days per year (second row), event area (third row), and 
maximum FWI (last row) using the fixed threshold in the late future period (2050-2082) for the 
Pacific Coast region for JJASO. The impact of vapor pressure is derived by first using relative 
humidity and mean temperature to calculate vapor pressure, mapping vapor pressure projections 
to the historic distribution and mean and then calculating relative humidity using the mapped 
vapor pressure and original temperature projections. Finally, FWI is recalculated using the 
mapped relative humidity timeseries and events are identified and characterized. The composites 
are created by averaging event characteristics for all events for each ensemble member for each 
period at each grid point. Then, the grid point-specific values of the historic period are subtracted 
from each future period for each ensemble member, and the difference values are averaged over 
all ensemble members.  
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Supplementary Figure 9: The impact of changes in vapor pressure distribution (left column), 
mean (middle column) and variability (right column) on changes (from the historic period, 1980-
2014) in events per year (top row), events days per year (second row), event area (third row), and 
maximum FWI (last row) using the fixed threshold in the late future period (2050-2082) for the 
Four Corners region for JJASO. The impact of vapor pressure is derived by first using relative 
humidity and mean temperature to calculate vapor pressure, mapping vapor pressure projections 
to the historic distribution and mean and then calculating relative humidity using the mapped 
vapor pressure and original temperature projections. Finally, FWI is recalculated using the 
mapped relative humidity timeseries and events are identified and characterized. The composites 
are created by averaging event characteristics for all events for each ensemble member for each 
period at each grid point. Then, the grid point-specific values of the historic period are subtracted 
from each future period for each ensemble member, and the difference values are averaged over 
all ensemble members.  

N
um

be
r o

f e
ve

nt
s

N
um

be
r o

f e
ve

nt
 d

ay
s

Ar
ea

M
ax

im
um

 F
W

I

Distribution Change Mean Change Variability Change

Effect of vapor pressure changes on number of event days

km
2


