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3.5 Document SM-atmosphere feedbacks in Regional histograms from monthly values of the individual grid points corresponding to the Sahel box (-
) L. . L. . 10:30E,0:20N) in JJA, 10-year long period in which all observations are available (2001-2010).
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Regional histograms from monthly values of the individual grid points corresponding to the Sahel box (-
) o 10:30E,0:20N) in JJA, 10-year long period in which all observations are available (2001-2010).
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4.11 Land-surface interaction related biases in AMIP
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4.11 Land-surface interaction related biases in AMIP

Discrete VS Continuous PTFs

Total soil moisture over Western Europe
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3.5 Document SM-atmosphere feedbacks in transition regions (temperature and precipitation)

Can we use combined LST, SM, PRECIP data to detect the contribution of soil thermal
inertia which is strongly dependent on soil moisture to daily variations in nighttime
minimum temperature?
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(5 Eanters’ Hghlights

Wet Soils Elevate Nighttime Temperatures

Soll moisture can elevate overnight temperatures, offsetting daytime cooling,

especially over areas of strong land-atmosphere Interactions

SOURCE: Journal of Advances in Modelng Earth Systems (JAMES)

Contribution of soil thermal inertia, which is strongly dependent on soil moisture, to daily variations in nighttime minimum temperoture
during June-August. Dark green colors show the strongest mediation of low temperatures by moist soils. Credit: Cheruy et al., 2017,
Figure 8b
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3.5 Document SM-atmosphere feedbacks in transition regions (temperature and precipitation)

Combined instantaneous LST, superficial soil moisture and precipitation are used to
identify dry spells and explore the sensitivity of the LST to the superficial soil moisture.

Y. Zhao and F. Cheruy
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3.5 Document SM-atmosphere feedbacks in transition regions (temperature and precipitation)

Identify dry spells to isolate the effect of SM on LST
Find the dry day when the mean daily rainfall is below 0.5mm at 0.25° resolution.
At least 10 consecutive dry days for one dry spell.

Select dry spell days to calculate the linear regression coefficient between LST

(daily maximum, minimum and magnitude) and SM
The day without the missing value for 16 hours LST.
The day without the missing value for daily SM.
The day is in the dry spell period.
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3.5 Document SM-atmosphere feedbacks in transition regions (temperature and precipitation)

cases to be analyzed
10 dry spell days with at least 16 LST retrievals
and SM measurement available)

(b) Dry Spell Case Days '

| T J I 1
6ow 30w 0

GOW 30w 0 M0E GOE 30E 6OE
T . IS .

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 10 20 30 40 S 60 70 80 90 100




3.5 Document SM-atmosphere feedbacks in transition regions (temperature and precipitation)

Regional climatological change in OLST max, OLST max LST min,

OLST amp VErsSusS corresponding oSM (daily basis)
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3.5 Document SM-atmosphere feedbacks in transition regions (temperature and precipitation)

LST_max Change

Regional climatological change in OLST max, OLST max LST min,
OLST amp VErsSusS corresponding oSM (daily basis)
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LST_max Change

Regional climatological change in OLST max,
OLST max LST min, OLST amp VEISusS corresponding

OSM (daily basis)
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4.11 Land-surface interaction related biases in AMIP

Multi-model analysis of the realism of summer HW in

AMIP-CM®6 database
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Heat waves properties in the AMIP-CM6 dataset

4.40
4.00 -
3.60 A
3.20 1
2.80

2.40 -

2.00 -

+ BCC-CSM2-MR
T/ FGOALS-g3
(2 MPI-ESM1-2-HR

¥ ACCESS-ESM1-5

-+ BCC-ESM1
<{> GFDL-CM4
@ MRI-ESM2-0

%z EC-Earth3

9.00

8.50

8.00

7.50

7.00

6.50

6.00

5.50

(b)HWD (ufiits:day) |
1.7 a
-4
l % e ° L
] ® C
EI k.1 18
n ® L
§ ¢ %I
. A X ° : L
g * 2o | 14
T T T T T T T T T 12
TRAX WO
GOS0
§m2$§
>X CNRM-CM6-1 () CNRM-CM6-1-HR

< HadGEM3-GC31-LL [> INM-CM4-8

© NESM3

(© EC-Earth3-AerChem

L NorCPM1

® MIROC-ES2L

20

(c) HWF (unitsday) | 200 7
[ J
17 & [ 45.0 1
g7 LY
19 o8o5 &g 400
IRE B8 B Q g ! i
® e 8@ 3o | 350
I ! io° 30.0
{ J i .
7 ‘.e°o B ]
. 25.0
[ ]
T T T T T T T T T 20-0
LA TWETOD
§$§§§0?®T
> CNRM-ESM2-1 ["]CcanESM5

Y7 INM-CM5-0
/A NorESM2-LM

@ HadGHCND

%% |PSL-CM6A-LR
V SAMO-UNICON

®ERAS

/\ FGOALS-3-L
()MIROC6
< ACCESS-CM2

@ BEST




Fractional contribution to T2max anomaly [%]

—
N
o

—

o

S
|

80 —

8 Circulation ef

Fect

SM effect




- DH< WO ¥ -
1 = < & -
o
4 o M O »
- % O+ % o> -
4 = AIMROEK -
4 2 o = -
= I OO -
- '* |-
! L L L
& 2 ° 2 7
1 L 1
4 O X+KDE] $8X -
4 2 X -
1 E cE > -
4 = P > -
{1 & »Hg s
{1 3 HE>EKO D> -
1 < AIOW X Do -
4 Jass n
: — T — T :
o S S S o
N — < A A
T—— 1 1 | I | L 1
{1 € Bx pova X -
- WJ # A- DWEE A
41 - HA- O ODONX |
- m X L
1 < S 2>VCBEN -
. nrDu B -
4 = & OR+@ DO -
12 sal - somw x -
- @ E |-
T L T T ;
© o o o o 9o 9
L 1 1 L L 1 L
4 a # X Eo 4. -
1 & A %00 aamd o> |
4 < <ol Wo|o> -
1 & BB X -
. m DO oMW i -
41 ®© ABREX -
{1 = - ODO -3} -
4 & OO A% XEDiK -
s Aoy jox -
L — T — 1
S o o S o
O <t A (@) n/__

X CanESM5

K CNRM-CM6-1-HR (O CNRM-ESM2-1

~+ CNRM-CM6-1

e ACCESS-CM2

<§IPSL-CMBA-LR

O INM-CM5-0

/\EC-Earth3-AerChem\/INM-CM4-8

[[JeC-Earth3

@ Bias is sign.@95%

(®) SAMO-UNICON

YeMPI-ESM1-2-HR  XXMRI-ESM2-0

B>MIROCSG



100
80
60
40
20

100
80
60
40
20

100
80
60
40
20

100
80
60
40
20

Western American (WA) Southern Great Plains (SGP) Northern Great Plains (NGP)
—=— — — 100 [==—— — B v 100 == = ]
F o] : 1 : T v
— 80 — 80 —
— 60 60
— 40 4 40
— 20 20
E (a) i E©) f I AC l
T 1 LAl 1 T T . i . i Ok Ll 1 ¢ 1 T TTa f'l" TT O 0 LAl ; 1 TTa fo 1T . i
>=10d >=20d >=30d >=40d >=50d >=60d >=70d >=10d >=20d >=30d >=40d >=50d >=60d >=70d >=10d >=20d >=30d >=40d >=50d >=60d >=70d
Mediterranean Regions (MSR) Western Europe (WE) Central Russia (CR)
:—t—— 9 - — B 100 :—g—— @ M ® 100 :-0—— T - =) ?
— B 60 [ 60 |- |
- . - -
= 40 = 40 = b
— 20 20
E (d) ] E (o) § 1 2E® ég s
N 1 L1 n TTa 1TT 1TT 1TT T 1 111 1 TTa 1TT TTi 1TT S A 11 1 TTa 1TT 1TT 1TT
0 + 0 ]
>=10d >=20d >=30d >=40d >=50d >=60d >=70d >=10d >=20d >=30d >=40d >=50d >=60d >=70d >=10d >=20d >=30d >=40d >=50d >=60d >=70d
Northeast Asia (NA) Southeast China (SC) Australia (AU)
- —— — 100 o —— - 100 o — -~ :
= T X - I i - ?t
= 80 80 — v
— 60 ‘ 60 ‘
- ¢ : al L E A
3 40 = 40 H
— 20 20
E (9) Te E (h) E (i) ‘ ;
1 FR . | 1 TTa TT 1TT . Ok 1 L1l 1 TTa TTa f'l'¥ TT O TR | 1 TTa "‘TQ 1TT 1TrT
>=10d >=20d >=302 >=40d A M>;50d >=60d >=70d >=10d >=20d >=30d >=40d >=50d >=60d >=70d >=10d >=20d >=30d >=40d >=50d >=60d >=70d
mazonia ( )
—— = - e ACCESS-CM2 < ACCESS-ESM1-5)K BCC-CSM2-MR (Q CNRM-CM6-1 X CNRM-CM6-1-HR [J CNRM-ESM2-1
E_ T /A CanESM5 V EC-Earth3 & FGOALS-g3 <« GFDL-CM4 P HadGEM3-GC31-LL¥y INM-CM4-8
f_ X INM-CM5-0 ® IPSL-CMBA-LR @ MIROC6 @® MIROC-ES2L © MPI-ESM1-2-HR 0O MRI-ESM2-0
:‘(j) g; A NESM3 V NorESM2-LM @ HadGHCND ® ERAS ® BEST
'__I L1 L1 1 *+ . 1TTa 1TT 1TT.a
>=10d >=20d >=30d >=40d >=50d >=60d >=70d B Ave [l Historical [ ssPsss 2°C

Zhao et al. , sub Earth’s Future Oct. 2022



