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Supplementary Figure 1 | Conceptual schematic of the factors driving the emergent
climatological temperature sensitivity of soil organic carbon. To illustrate the role of mineral-
organic associations and ambient temperature on the emergent temperature sensitivity of bulk soil
organic carbon, we expand on the framework of Davidson & Janssens!. The degree of mineral
protection can affect the emergent temperature sensitivity of soil organic carbon, due to the distinct
temperature sensitivities of underlying particulate and mineral-associated carbon pools. These
differences in pool-specific temperature sensitivities can stem from limitations on the
bioavailability of mineral-associated organic matter. Furthermore, the current temperature regime
can also play a role in the intrinsic temperature sensitivity, where warm-adapted microbes may be
relatively less sensitive to additional temperature increases.
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Supplementary Figure 2 | Proportion of total soil carbon that is protected as a function of
climatological temperature and clay and silt minerals. Percentage of total soil carbon that is
protected (i.e., mineral-associated) as a function of climatological temperature across non-
permafrost mineral soils with mean annual temperatures above 0°C. Each gridcell is colored by
the amount of clay and silt minerals. Best-fit trends are depicted for fine- and coarse-textured
soils as red and blue dashed lines, respectively — here, fine-textured soils were classified as those
with > 70% clay plus silt content and coarse-textured soils as < 20% clay plus silt content.
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Supplementary Figure 3 | Proportion of total soil carbon that is protected as a function of
climatological temperature across the data and models. Percentage of total soil carbon that is
protected (i.e., mineral-associated) as a function of mean annual air temperature across all mineral
soils globally. Each point depicts a gridcell. Dashed black lines are shown at 0°C. The data product
is shaded below 0°C to denote that observations (in the synthesis used to derive the data product?)
were limited in this climate regime and that further high-latitude measurements are needed in
future studies (see Methods section ‘Data sources and processing’). Only gridcells with MAT >
0°C were included in subsequent analyses of climatological temperature sensitivities.
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Supplementary Figure 4 | Proportion of soil carbon in protected pools globally. The
percentage of total soil carbon that is protected across an ensemble of CMIP6 ESMs and offline
land models. CMIP6 ESMs are detailed in Supplementary Table 1. Offline land models from the
Biogeochemical Testbed are detailed in Supplementary Table 2.
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Supplementary Figure 5 | Proportion of soil carbon in protected pools across the data and
models. The percentage of total soil carbon that is mineral-associated in the globally-gridded data
product (n = 32,528 grid cells), the observational synthesis used to derive the data product?
(summarized by density and size fractionation methods, with n =203 and 1243, respectively), and
across an ensemble of CMIP6 ESMs and offline land models (n = 32,528 grid cells). Estimates
(global means and 90% confidence intervals on the mean) are given for non-permafrost mineral
soils with mean annual temperatures above 0°C, separated within cool (< 15°C) and warm (> 15°C)
climates. Data product uncertainty ranges correspond to 90% prediction intervals®. Values are
summarized in Supplementary Table 5.
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Supplementary Figure 6 | Global protected and unprotected soil C stocks across the data and
models. a-f, Given estimates are for mineral soils with mean annual temperatures above 0°C (a,b)
and below 0°C (c,d), and globally for all temperatures (e,f). The data product is shaded opaque
below 0°C to depict that the observations (in the synthesis used to derive the data product?) were
limited in this climate regime and that further high-latitude measurements are needed in future
studies (see Methods section ‘Data sources and processing’). a,c,e, Distribution of present day
protected and unprotected C stocks across the data and models. Values are summarized in
Supplementary Table 4, including 90% prediction intervals from the data product. b,d,f, Changes
in protected and unprotected soil C stocks under SSP5-8.5 for the CMIP6 ESMs and RCP8.5 for
the offline land models at the end of the 215 century (2090-2100) compared to present day (2005-
2015). CMIP6 ESMs and offline land models (CASA-CNP, MIMICS, and CORPSE) are detailed
in Supplementary Tables 1 and 2, respectively. MIMICS and CORPSE constitute the two
microbial-explicit soil carbon models used in this study.
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Supplementary Figure 7 | Change in total and protected soil carbon stocks in 2100. a-b,
Absolute (a) and relative percent (b) change in total and protected soil carbon stocks under SSP5-
8.5 for the CMIP6 ESMs and RCP8.5 for the offline land models at the end of the 21 century
(2090-2100) compared to present day (2005-2015). Given estimates are for non-permafrost
mineral soils with mean annual temperatures above 0°C. CMIP6 ESMs and offline land models
(CASA-CNP, MIMICS, and CORPSE) are detailed in Supplementary Tables 1 and 2, respectively.
MIMICS and CORPSE (shown in blue) constitute the two microbial-explicit soil carbon models
used in this study.
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Supplementary Figure 8 | Projections of protected soil carbon stocks across CMIP6 ESMs
and offline land models. Model projections depict historical runs to present day and SSP5-8.5 for
the CMIP6 ESMs and RCP8.5 for the offline land models, each compared to historical stocks
(1900-1910). CMIP6 ESMs and offline land models (CASA-CNP, MIMICS, and CORPSE) are
detailed in Supplementary Tables 1 and 2, respectively. MIMICS and CORPSE constitute the two
microbial-explicit soil carbon models used in this study.
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Supplementary Figure 9 | Climatological temperature sensitivity of total soil carbon and the
contribution of underlying protected and unprotected pools across global data and models.
The climatological temperature sensitivity of total soil carbon (denoted by a diamond) is an
emergent property of the temperature sensitivity of protected (i.e., mineral-associated; brown
circles) and unprotected (i.e., particulate; green circles) soil carbon pools, as well as the proportion
of carbon within each of these underlying pools (denoted by the marker area). The proportional
decline in carbon for a 10°C increase in mean annual temperature was calculated for each carbon
pool and in each climate regime, controlling for potential confounding variables (see Methods).
Following previous studies®, and balancing the number of data points in each climate regime in
the globally-gridded data, the cool-warm threshold was aligned approximately with the mean value
of the annual temperatures across all gridcells with temperatures above freezing and excluding
soils limited by saturation or aridity; i.e., cool (< 15°C) and warm (= 15°C) regions, and all
temperatures (> 0°C). Results are shown for the data product, CMIP6 ESMs, and offline land
models. 95% confidence intervals are given in Supplementary Table 6. Higher values (> 1) indicate
greater decreases in carbon with increases climatological temperature, lower values (< 1) indicate
increases in carbon, and values equal to 1 (grey dotted line) indicate thermal independence.
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Supplementary Figure 10 | Climatological temperature sensitivity of total soil carbon and
underlying protected and unprotected pools in observations. Climatological temperature
sensitivities of total (denoted by a diamond), protected (i.e., mineral-associated; brown circles),
and unprotected (i.e., particulate; green circles) soil carbon in the globally-gridded data product
and the observational synthesis (i.e., the observations used to derive the data product?). The
temperature sensitivities were calculated as the proportional decline in carbon stocks for a 10°C
increase in mean annual temperature, controlling for potential confounding variables (namely,
precipitation and texture; see Methods). For the observations, three pedotransfer functions of bulk
density (averaging from refs.*, given performance results in ref.®) were used to convert carbon
concentrations to stocks. We note that the observations were limited in warmer climates?, and we
strongly encourage additional measurements in these regions. To better balance the number of
observations in each climate regime, the cool-warm threshold was aligned with the mean value of
the annual temperatures across the observations; i.e., cool (< 12°C) and warm (> 12°C) regions,
and all temperatures (> 0°C). The analogous calculations are presented for the data product across
each temperature regime (and using a random subsampling in Supplementary Fig. 11). Error bars
denote 95% confidence intervals. The general agreement between the observations and data
product provides further evidence for the robustness of the reported temperature sensitivity trends
between protected and unprotected carbon (Fig. 2¢). Higher values (> 1) indicate greater decreases
in carbon with increases climatological temperature, lower values (< 1) indicate increases in
carbon, and values equal to 1 (dotted line) indicate thermal independence.
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Supplementary Figure 11 | Climatological temperature sensitivity of protected and
unprotected soil carbon pools in observations. Climatological temperature sensitivities of
protected (i.e., mineral-associated; brown circles) and unprotected (i.e., particulate; green circles)
soil carbon in the observations and globally-gridded data product?, calculated as the proportional
decline in carbon stocks for a 10°C increase in mean annual temperature, controlling for potential
confounding variables (namely, precipitation and texture; see Methods). a, For the observations (n
= 1446), climatological temperature sensitivities of protected and unprotected carbon were
summarized from the corresponding panels in Supplementary Fig. 10. b, We randomly subsampled
the data product to have approximately the same number of data points as the raw observations
(conservatively, n = 1000). We then calculated the corresponding temperature sensitivity of each
pool, and iterated this subsampling 500 times to build a distribution of temperature sensitivities,
from which we calculated the mean (green and brown circles) and 95% confidence intervals (error
bars) shown. Data products often exhibit less overall noise compared to their respective raw
observations (e.g., in refs. 7-%). Unsurprisingly, random subsampling of the data product to have
approximately the same number of data points as the raw observations increased the confidence
intervals (e.g., compared to Supplementary Fig. 10), but importantly did not affect the statistical
differences between pools and their trends across climates (Fig. 2c). Higher values (> 1) indicate
greater decreases in carbon with increases climatological temperature, lower values (< 1) indicate
increases in carbon, and values equal to 1 (dotted line) indicate thermal independence.
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Supplementary Figure 12 | Conceptual schematic of the first-order soil C models analyzed
in this study. Interpretability of pools and flows in the Century and CASA-CNP models, and their
derivatives in CMIP6 ESMs. Redrawn from Parton et al.'”!¥ (see Methods section ‘Model pool
interpretability’).
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Supplementary Figure 13 | Radiocarbon measurements and intrinsic model turnover times
of protected carbon. Histogram of measured A"¥C (%o) from the ‘protected’ (i.e., mineral-
associated) carbon fraction in the International Soil Radiocarbon Database!'®-!? (ISRaD; n = 682
observations). a, The observational mean value is depicted with a solid black line and one standard
deviation is shown with grey shading. Mean carbon ages are summarized in Supplementary Table
3, following Shi et al.!? to convert between A*C and carbon ages as a cursory comparison to model
pool turnover times. We note that the measurements span soil profiles globally, whereas for the
models, intrinsic turnover times are reported in Supplementary Table 3 without environmental
modifiers. We depict the multi-model mean in red, where the solid red line shows the intrinsic
(baseline) turnover time and the red dashed lines show approximate turnover times accounting for
environmental controls (namely, temperature and moisture) in temperate forest, tall grass prairie,
and arctic tundra (following the red arrow from right to left, respectively) using environmental
modifiers from the Century model'*. Future work could estimate the distribution of A*C values
for each modeled soil carbon pool, by explicitly modeling a radiocarbon tracer and accounting for
environmental controls in each gridcell. b, Subset of (a) where dotted red lines depict the intrinsic
(baseline) turnover time of the protected carbon pool in each of the global models, and the red
arrow represents the directionality of environmental modifiers.
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Supplementary Figure 14 | Radiocarbon measurements and approximate model turnover
times of protected carbon, accounting for environmental controls. a-f, Histogram of measured
A™C (%o) from the ‘protected’ (i.e., mineral-associated) carbon fraction in the International Soil
Radiocarbon Database!®'? (ISRaD; n = 682 observations). Protected C turnover time (t) ranges
for each global model are shaded in red. The ranges depict approximate rate modifiers for
environmental conditions. Namely, for the CMIP6 ESMs, we estimate and apply an environmental
modifier (based on temperature and moisture) on the decomposition rate, using the
parameterization of the Century model'* — i.e., up to a factor of ~10 decrease in decomposition
rate (increase in 1) in arctic regions compared to the intrinsic (baseline) values. In contrast, the t
range for MIMICS results from a dependence on soil texture only, and CORPSE uses a fixed
turnover time for protected carbon!®. AC values are approximated from the model turnover times
(following Shi et al. 1) as a cursory comparison to measurements. Future work could estimate the
distribution of A'C values for each modeled soil carbon pool, by explicitly modeling a
radiocarbon tracer and accounting for environmental controls in each gridcell.
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Supplementary Figure 15 | Parameter sensitivity analysis for the proportion of protected soil
carbon in a three-pool, first-order model. a-d, The slowest-cycling (‘passive’) carbon pool (¢,)
was used to represent mineral-protected carbon, whereas the intermediate-cycling (‘slow’) pool
(¢;) most closely corresponds to particulate carbon (see Methods section on ‘Model pool
interpretability’). Here we used parameters from IPSL-CM6A-LR (IPSL source code!®) — namely,
ko = ==y L ks = =yr Lk = ——yr7L £y = 0.6, fup = 0.003, facor = 0.85, fip = 0.03, fycoz = 0.55, foq = 045, fys = 0
with the original steady-state shown as a black diamond. We calculated the sensitivity in steady-
state pool distributions with a range of parameter combinations: a, 7, = kis , by 1, = i, C, fips Ay fop-
We note that the exact parameters used in this exercise are not important, but rather we aim to
illustrate broad patterns in the proportion of protected (‘passive’) carbon; for instance, one
modification could be to increase the fraction of active carbon that flows to passive (i.e., f,,) and/or
increase the dependence of this parameter on soil texture. Currently the flows appear to be aligned
with a conceptualization of mineral protection, but the parameterization could be further refined.
In future work, soil C pool ages could be used as additional constraints (Supplementary Fig. 13).
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Supplementary Table 1 | CMIP6 Earth system models analyzed in this study.

Earth system Land sub- Institute References

model model

ACCESS-ESMI-5 | CABLE24 | Sommonwealth Scientific and Industrial 1 750, o 1 (2020)19
Research Organization (Australia)

BCC-CSM2-MR BCC-AVIM2 | Beijing Climate Center (China) Wu et al (2019)*°
National Center for Atmospheric Danabasoglu et al.

CESM2 CLMS Research (USA) (2020)*

CNRM-ESM2-1 | ISBA-CTRIp | Centre National de Recherches Séférian et al. (20202
Meétéorologiques (France)

E3SM-1-1-ECA ELM-ECA Department of Energy (USA) Burrows et al. (2020)*

IPSL-CM6A-LR ORCHIDEE Institut Pierre Simon Laplace (France) Boucher et al. (2020)*

MIROC-ES2L VISIT-¢ Japan Agency for Marine-Earth Science |y ot a1 (2020)%
and Technology (Japan)

MRI-ESM2-0 HAL Meteorological Research Institute (Japan) | Yukimoto et al. (2019)*

NorESM2-LM CLMS5 Center for International Climate and Seland et al. (2020)27

Environmental Research (Norway)
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Supplementary Table 2 | Offline soil carbon models analyzed in this study.

Offline soil Lanq Features References
model forcing

3 soil carbon pools (excl. litter); first-order kinetics; Wieder et al. (2019)'5;
CASA-CNP | CILM implicit microbial and mineral-associated processes Potter et al. (1993)*

5 501.1 .carbion pgols (excl: litter, incl. mlcroblal blomass); Wieder et al. (2019)'5;
MIMICS CLM explicit microbial and mineral-associated processes; only . 29

. . . . . Wieder et al. (2015)

microbially inputs into mineral-protected

7 soil carbon pools (excl. litter, incl. microbial biomass); . 5.
CORPSE CLM explicit microbial and mineral-associated processes; plant Wieder et al. (2019) °5

& microbial inputs into mineral-protected

Sulman et al. (2014)*°
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Supplementary Table 3 | Details regarding protected carbon in the CMIP6 ESMs and
offline land models.

No. of | No. of Kinetics of Clay + silt o
. . Intrinsic
Earth . soil pools flows increase .
Land/soil sub- . turnover time
system pools grouped into/out of flow to References
model : (t) of protected
model (excl. into protected protected carbon’
litter) | protected C | pool(s) carbon
Ziehn et al. (2020)"
ACCESS- | CABLE2.4/ 3 1 First-order v £~ 222 vears® Wang et al. (2010)3!
ESM1-5 CASA-CNP (linear) y Randerson et al.
(1997)
BCC- BCC-AVIMY/ | X First-order | |, + 220 years %;g;gwodwafd
CSM2-MR | CESVA (linear) Parton et al, (1988)1
First-order Lawrence et al. (2019)*
CESM2 CLMS5 3 1 (lincar) Y T~270 years | Kovenetal. (2013)*
fnear Parton et al. (1988)™
CNRM- First-order Séférian et al. (2020)*?
ESM2-1 ISBA-CIRIP ) 3 ! (linear) Y T~ 240 years Parton et al. (1988)"
. Lawrence et al. (2019)*
1153;58(1;/};1- ELM-ECA 3 1 Fll.rst-order Y 1~270 years | Koven et al. (2013)%
) (lincar) Parton et al. (1988)!4
Boucher et al. (2020)*
IPSL- First-order Krinner et al. (2005)%
CM6A-LR ORCHIDEE 3 | 3 ! (linear) Y T~ 444 years Parton et al. (1988)'4
IPSL source code!®
) - ~ Hajima et al. (2020)%
E’IS?LO C | VISIT-e 3 | Fl‘.“t order |y« T~ 1000 Tto and Oikawa (2002)*7
(lincar) years Parton et al. (1994)'8
: Yukimoto et al.
11224;;14-2 o | HAL 2 1 Fl‘.“t'order Y T~ 1000 years | (2019)
i (lincar) He et al. (2016)*
] o Lawrence et al. (2019)*
ESZESMZ CLM5 3 1 Fll.rSt order Y 1~270 years | Koven et al. (2013)%
(lincar) Parton et al. (1988)!4
First-order Wieder et al. (2019)'
CASA-CNP 3 1 i Y T~222 years | Potter et al. (1993)*®
(lincar) Wang et al. (2010)*!
First-order T~ 15-80 Wieder et al. (2019)"
MIMICS > ! (linear) Y years (texture- Wieder et al. (2015)%
dependent)
N - : 15
CORPSE 7 3 First-order v T~ 75 years Wieder et al. (2019)

(linear)

Sulman et al. (2014)*°

Multi-model mean

T~ 370 years (w/out environ. controls”)

C age ~ 800
Heckman et al. (2022)"!
Data (70, 3000) Heckman et al. (20212
years

#*Turnover times (t) correspond to 1/k, where k is the intrinsic (baseline) first-order decay rate of the protected carbon pool.
This baseline value is the maximum k (minimum t) for protected carbon in each model. Environmental modifiers further
increase T in most gridcells; e.g., by a factor of ~2.5 in temperate forest to ~4 in tall grass prairie in the Century model'*.

* Using parameter values from the original CASA-CNP or Century models, based on the references cited for ACCESS-
ESM1-5 and MIROC-ES2L, respectively. All other ESMs directly provided parameter values in the references cited.

**Mean value (with one standard deviation in parentheses; n = 682) for mineral-associated carbon from the International Soil
Radiocarbon Database (ISRaD); mean C ages are approximated from A'C values of -80%o (120, -280), respectively (see
Supplementary Fig. 13). Note that the data span profiles globally, whereas for the models, intrinsic T is given without
environmental modifiers.
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Supplementary Table 4 | Comparison of total and protected soil carbon stocks in present day
(2005-2015) and under SSP5-8.5 for CMIP6 ESMs and RCP8.5 for offline models (2090-
2100). Given estimates are for non-permafrost mineral soils with mean annual temperatures above
0°C. Data product uncertainty ranges in parentheses correspond to 90% prediction intervals?.
Global stocks and changes are summarized for all temperature regimes in Supplementary Fig. 6.

Source Total soil C (Pg C) Protected soil C (Pg C) Pro(l(;?;tgl?;bgf(;;z(ﬁ;l ¢
Current | A (RCP8.5) | Current A (RCP8.5) Current A (RCP8.5)

ACCESS-ESM1-5 611 -27 187 0 32 +2
BCC-CSM2-MR 823 +74 112 +8 17 -2
CESM2 646 +50 383 +5 57 -3
CNRM-ESM2-1 1148 +35 610 +5 53 1
E3SM-1-1-ECA 888 +64 561 +6 64 -4
IPSL-CM6A-LR 513 +5 298 +1 57 -1
MIROC-ES2L 812 +32 324 +9 39 0
MRI-ESM2-0 846 +102 159 +2 16 -1
NorESM2-LM 633 +58 367 +7 55 -4
CASA-CNP 622 +35 182 +1 30 -1
MIMICS 640 +42 220 +53 28 +5
CORPSE 564 +56 485 +48 85 -1
Data Product 1053 — © 147‘?;27) — (5 87,08 6) —
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Supplementary Table 5 | Proportion of soil carbon in protected pools globally across the data
and models. The percentage of total soil carbon that is protected in the data product, observational
synthesis (i.e., the observations used to derive the data product?) summarized by particle size and
density fractionation methods, and across an ensemble of CMIP6 ESMs and offline land models.
Data product uncertainty ranges correspond to 90% prediction intervals?. Global means (with 90%
confidence intervals on the mean) are given for non-permafrost mineral soils with mean annual
temperatures above 0°C, and further separated within cool (< 15°C) and warm (> 15°C) climates.

Source Proportion protected C (%)
All (MAT > 0°C) Cool (MAT < 15°C) | Warm (MAT > 15°C)

ACCESS-ESM1-5 32 32 32
BCC-CSM2-MR 17 13 20
CESM2 57 57 58
CNRM-ESM2-1 53 51 55
E3SM-1-1-ECA 64 65 63
IPSL-CM6A-LR 57 55 58
MIROC-ES2L 39 38 40
MRI-ESM2-0 16 16 17
NorESM2-LM 55 53 56
CASA-CNP 30 27 32
MIMICS 28 18 34
CORPSE 85 81 88
Model Mean 44 (31, 57) 42 (28, 55) 46 (33, 59)
Data Product 70 (58, 86) 66 (47, 85) 73 (56, 90)
Observations (particle size) 72 (71,74) 70 (69, 72) 78 (76, 80)
Observations (density) 61 (56, 66) 59 (54, 64) 69 (57, 81)
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Supplementary Table 6 | Climatological temperature sensitivity of total, protected, and
unprotected soil carbon stocks across temperature regimes. Proportional decline of each soil
carbon pool with an increase in temperature of 10°C (denoted in ‘value’ columns) across each
mean annual temperature (MAT) regime. Each climatological temperature sensitivity was
calculated from the slope of the temperature relationship in each multiple linear regression model
(see Methods), with corresponding 95% confidence intervals in parentheses (denoted in ‘low’ and
‘high’ columns).

Total soil C Protected soil C Unprotected soil C Temperature
Value Low High Value Low High Value Low High Regime

Data-Product 160 (159, 1.61)| 148 (147, 149)| 1.8 (188, 1.91) MAT > 0°C
ACCESS-ESM1-5 1.79 (178, 1.80) 1.78 (177, 1.78) 1.79 (178, 1.80) MAT > 0°C
BCC-CSM2-MR 213 (211, 214)| 164 (162, 1.65)| 222 (220, 2.24) MAT > 0°C
CESM2 146 (145, 147)| 144 (143, 146)| 148 (147, 1.49) MAT > 0°C
CNRM-ESM2-1 159 (158, 1.60)| 154 (153, 155)| 1.65 ( 1.64, 1.65) MAT > 0°C
E3SM-1-1-ECA 168 (167, 1.69)| 173 (172, 1.74)| 158 (157, 1.59) MAT > 0°C
IPSL-CM6A-LR 1.60 (158, 1.61) 1.54 (1.53, 1.56) 1.67 (1.66, 1.69) MAT > 0°C
MIROC-ES2L 255 (252, 258)| 250 (247, 253)| 259 (256, 2.62) MAT > 0°C
MRI-ESM2-0 298 (292,303)| 316 (3.08,324)| 297 (291, 3.02) MAT > 0°C
NorESM2 144 (143, 146)| 141 (140, 143)| 147 (145, 148) MAT > 0°C
CASA-CNP 218 (213, 223)| 195 (191, 200)| 229 (224, 234) MAT > 0°C
MIMICS 144 (144, 145)| 099 (098, 1.00)| 173 (172, 1.73) MAT > 0°C
CORPSE 144 (143, 145)| 134 (133, 136)| 207 (205, 2.08) MAT > 0°C
Data-Product 2.25 (221, 230) 1.93 (1.89, 1.96) 2.94 (286, 3.03) 0°C < MAT < 15°C
ACCESS-ESM1-5 1.96 (194, 198) 1.93 (192, 195) 1.95 (193, 1.98) 0°C < MAT < 15°C
BCC-CSM2-MR 3.52 (3.44, 361) 2.04 (199, 2.09) 3.79 (370, 3.88) 0°C< MAT < 15°C
CESM2 2.49 (244, 2.55) 2.89 (282, 297) 2.15 (210, 2.21) 0°C < MAT < 15°C
CNRM-ESM2-1 1.78 (176 , 1.80) 2.02 (199, 2.04) 1.58 (1.56, 1.60) 0°C < MAT < 15°C
E3SM-1-1-ECA 2.69 (264, 2.74) 3.00 (294, 3.06) 2.17 (213, 2.21) 0°C < MAT < 15°C
IPSL-CMBA-LR 2.04 (2.00, 2.08) 195 (191, 200)| 215 (211, 2.20) | 0°C<MAT<15°C
MIROC-ES2L 3.65 ( 3.55, 3.75) 3.94 ( 3.83, 4.06) 3.51 (3.41, 3.60) 0°C < MAT < 15°C
MRI-ESM2-0 301 (289, 312)| 278 (264,294) 315 (3.03, 3.28)| 0°C<MAT<15C
NoreESM2 2.49 (242, 2.56) 2.84 (275, 293) 2.25 (218, 233) 0°C < MAT < 15°C
CASA-CNP 447 (421, 475) 376 (354, 4.00)| 475 (447, 505)| 0°C<MAT<15°C
MIMICS 1.74 (173, 1.76) 1.00 (098, 1.02) 2.03 (201, 2.05) 0°C < MAT < 15°C
CORPSE 212 (209, 216)| 190 (1.87,1.93)| 325 (319, 3.31) | 0°C<MAT<15°C
Data-Product 119 (117, 121)| 116 (114, 117)| 133 (130, 1.37) MAT > 15°C
ACCESS-ESM1-5| 200 (197, 202)| 1.80 (178, 1.83)| 210 (207, 2.14) MAT > 15°C
BCC-CSM2-MR 1.65 (162, 1.68) 1.67 (164, 1.71) 1.66 (162, 1.69) MAT > 15°C
CESM2 1.16 ( 1.14, 1.19) 1.05 ( 1.03, 1.07) 133 (131, 1.36) MAT > 15°C
CNRM-ESM2-1 1.38 (136, 1.41) 1.21 (1.18, 1.23) 1.59 (156, 1.62) MAT > 15°C
E3SM-1-1-ECA 1.18 ( 1.16, 1.21) 113 (110, 1.15) 128 ( 1.25, 1.31) MAT > 15°C
IPSL-CM6A-LR 1.62 (1.58, 1.66) 1.61 (157, 1.66) 1.64 (160, 1.69) MAT > 15°C
MIROC-ES2L 1.21 (117, 1.25) 1.08 (1.04, 1.12) 1.29 (125, 1.33) MAT > 15°C
MRI-ESM2-0 2.55 (241, 2.70) 3.37 (312, 3.65) 2.41 (228, 2.55) MAT > 15°C
NorESM2 117 (115, 1.20)| 104 (101, 1.06)| 134 ( 1.32, 1.36) MAT > 15°C
CASA-CNP 135 (127, 144)| 119 (111, 126)| 145 (136, 1.54) MAT > 15°C
MIMICS 122 (120, 123)| o081 (079, 083)| 157 (156, 1.58) MAT > 15°C
CORPSE 0.84 (082,08)| 079 (077,081)| 134 (131, 137) MAT > 15°C
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