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The Fire Modeling Intercomparison Project (FireMIP),

phase 1: Experimental and analytical protocols
Supplementary tables describing fire models

List of symbols

o, Per-capita ignition frequency (ignitions person—! month~1). See Table E]

B Packing ratio (unitless). See Table

Bop Optimal packing ratio (unitless). See Table

I'" Optimal reaction velocity (min—!). See Table

I'’; Maximum reaction velocity as used by MC-Fire for energy release equations (min~1). See Table
I

E.,max

Maximum reaction velocity as used by MC-Fire for energy release equations (min—!). See Table
I .. Maximum reaction velocity (min~'). See Table

I, Maximum reaction velocity as used by MC-Fire for rate of spread equations (min~"). See Table
'R maz

e Effective heating number (unitless). See Table

Maximum reaction velocity as used by MC-Fire for rate of spread equations (min~1). See Table

f Volumetric soil moisture (unitless, range [0,1]).

61 Volumetric soil moisture in uppermost soil layer (unitless, range [0,1]).[9}
6. Soil moisture of extinction (unitless, range [0,11).[9]

0,.m Plant-available soil moisture (mm).

000t Volumetric soil moisture in rooting zone (unitless, range [0,1]).

0sq¢ Volumetric soil moisture at saturation (unitless, range [0,1]).

nav Moisture damping coefficient (unitless, range [0,1]). See Table [ST0}[T7} [20]

1Nm,q4 Moisture damping coefficient for dead fuels (unitless, range [0,1]). See Table[Sl’G} E]
1m,; Moisture damping coefficient for live fuels (unitless, range [0,1]). See Table[Sl’G} E]
ns Mineral damping coefficient (unitless, range [0,11]). See Table [S8} [T5] [T7] 20]

¢ Propagating flux ratio (unitless, range [0,1]). See Table[ST0}

py Fuel bulk density (kg Cm~?). See Table[S10]

pp Oven-dry particle density (kg C m~3). See Table

o Fuel surface-area-to-volume ratio (cm~1). See Table

04,1 Fuel surface-area-to-volume ratio: 1-hour dead fuels (cm™1).
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04,10n Fuel surface-area-to-volume ratio: 10-hour dead fuels (cm™1).

04,100n Fuel surface-area-to-volume ratio: 100-hour dead fuels (cm™1).

04,1000n Fuel surface-area-to-volume ratio: 1000-hour dead fuels (cm™1).

or Fuel surface-area-to-volume ratio (cm ™) as used by MC-Fire for energy release equations. See Table
o01.n, Fuel surface-area-to-volume ratio: Live herbaceous vegetation (cm™1). See Table

01 Fuel surface-area-to-volume ratio: Live shrubby vegetation (cm™1). See Table

or Fuel surface-area-to-volume ratio (cm ™) as used by MC-Fire for rate of spread equations. See Table
7 Fire residence time (min). See Table[S13} [5] [T0} [T7] 20|

7, Critical fire residence time (min). See Table [S13} [20]

&, Effect (unitless) of slope on increasing [l See Table

¢, Effect (unitless) of wind on increasing[¢] See Table[S10|

w Fuel moisture (unitless). See Table[S9] [13][16} [T7]

w, Fuel moisture of extinction (unitless). [12} 17} [T9} 23] 23H27]

wg,1p, Fuel moisture: Dead 1-hour fuels (unitless). See Table @ E E IEI

wq,10n, Fuel moisture: Dead 10-hour fuels (unitless). See Table@ @

wd,100r Fuel moisture: Dead 100-hour fuels (unitless). See Table[S9} [3} 16} [T} [21]

wd,1000n Fuel moisture: Dead 1000-hour fuels (unitless). See Table[S9] [3} [T6} [21]

wWauys Fuel moisture: Duff (unitless). See Table[S9] [T6} [T

wyy Combined fuel moisture: Fine fuels (i.e., live grass and dead 1-hour fuels; unitless). See Tablels_gl E @
w; Surface-area-weighted moisture of live fuels (unitless). See Table[S9} [T6][17]

wi,g Fuel moisture: Live grass (unitless). See Table[S9] [16}[T9]

wi,s Fuel moisture: Live shrubby vegetation (unitless). See Table[S9] [16} [20]

w, Combined fuel moisture: 1-, 10-, and 100-hour fuels (unitless). See Table[S9] [12] [16} [I7] [19]

a Used by LPJ-GUESS-BLAZE to compute burned area. See Table

A Used to compute See Table
Ag Used to compute See Table
A, Area of grid cell (km?).

Apr Used to compute[T7;] See Table

B Used to compute|l'] See Table
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BA,; Burned area per fire (km?). Does not consider suppressive effects of population density or GDP (S¢pp.bal)

as described in Table [S2} [8} [[3] [14} 23]
bndg,100n Used by MC-Fire to calculate g 1001} See Table[ST4}
bndg,1000n Used by MC-Fire to calculate wa 10001} See Table [ST4}
BT Bark thickness (cm). See Table [ST3}[7} 20} [23] [26]
BUI Fuel build-up index (van Wagner and Pickett, 1985 van Wagner, [1987). See Table[ST4} [T3] [21]

BUT, PFT-specific threshold build-up index (unitless). See Table

C Used to compute[®,,] See Table[ST0]

CL Crown length (m). See Table[ST3] [7} 20} 23]

C'S Fractional crown scorch (unitless). See Table[S13}[3] [71 [T9] 20| 23] 23]
DBH Tree diameter at breast height (cm). See Table [ST3] [6] [7] 20] 24} 23]

depth Fuel bed depth (ft). See Table[ST4][6] [8][17] 21]
DF Drought factor used by LPJ-GUESS-BLAZE to compute [F'DIy;.4] See Table[ST4] 2]

D/ﬁl r Dead fuel fraction (unitless): 1-hour fuels. Used by MC-Fire; see Tables
D/ﬁloh Dead fuel fraction (unitless): 10-hour fuels. Used by MC-Fire; see Tables
D/F\Flogh Dead fuel fraction (unitless): 100-hour fuels. Used by MC-Fire; see Tables
5F\F1000h Dead fuel fraction (unitless): 1000-hour fuels. Used by MC-Fire; see Tables

DR PFT-specific ratio (unitless) of “decomposable” to “resistant” litter. Used by INFERNO; see Table

E Used to compute[®,,] See Table[ST0}
e* Saturation water vapor pressure (hPa), after(Goff and Gratch| (1946). [12]

emc, Corrected equilibrium moisture content (unitless). See Table[ST4] [21]

eMCeoarse,min Minimum equilibrium moisture content, coarse fuels (unitless). See Table [ST4] [16] 21]
emc,, Uncorrected equilibrium moisture content (unitless). See Table[ST4] 21]
€MCy,mar Uncorrected equilibrium moisture content: daily maximum (unitless). See Table [ST4} 21|

€My min Uncorrected equilibrium moisture content: daily minimum (unitless). See Table[ST4} 21]

F Used to calculate scorch height . See Tables and

fo A function of soil moisture (dimensionless, range [0,1]). Additional subscripts denote model-specific functions. See Table

REYILYIE]
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fzm A function of relative humidity (dimensionless, range [0,1]). Additional subscripts denote model-specific functions. See

Table[S4][12][13]

fr A function of temperature (dimensionless, range [0,1]). Additional subscripts denote model-specific functions. See Table

54 1213

Jfm A function of fuel loading (dimensionless, range [0,1]). Additional subscripts denote model-specific functions. See Table

Fapar Fraction absorbed of photosynthetically active radiation (unitless). El

Fcoc Lightning flash rate (km~2 month™1). |§|

FCq,15, Fractional combustion: Dead 1-hour fuels. See Tables[STT|and [ST2} [T9]
FCq,10n Fractional combustion: Dead 10-hour fuels. See Tables[STT|and [ST2] [T9]
FC4,100n Fractional combustion: Dead 100-hour fuels. See Tables[STT|and[ST2] [T
FCq,1000n Fractional combustion: Dead 1000-hour fuels. See Tables[STT|and [ST2} [T9]

ﬁd,lOOOh,77zax PFT-specific maximum fractional combustion: Dead 1000-hour fuels. Used by ORCHIDEE-SPITFIRE; see

Table [S24} [T9] 27]

F/'E’ d,100h,maz PFT-specific maximum fractional combustion: Dead 100-hour fuels. Used by ORCHIDEE-SPITFIRE; see Ta-

ble[S24} 19 27]

FC4y, fineroot Fractional combustion: Fine root litter. See Tables [Slfl and@ @
FCyeqy Fractional combustion: Leaf litter. See Table @ @

FCyitrer Fractional combustion: All litter. See Table @ @ @

FCy stem Fractional combustion: Stem litter. See Table @ @

FCy 15, Fractional combustion: Live 1-hour fuels. See Table@ @

FCj 10 Fractional combustion: Live 10-hour fuels. See Table @ @

FCy100n Fractional combustion: Live 100-hour fuels. See Table @ @
FCy1000n Fractional combustion: Live 1000-hour fuels. See Table @ IEI

FC) grass Fractional combustion: Live grass. See Tables [ST1]and [ST2} [T8}[T9]
FC)cay Fractional combustion: Live leaves. See Tables[STT|and [ST2] [T8} [T9} 22]

F/'E‘ Lieaf,maz PFT-specific maximum fractional combustion: Live leaves. Used by INFERNO. See Table

F/‘E' Lleaf,min PFI-specific minimum fractional combustion: Live leaves. Used by INFERNO. See Table
FCy stem Fractional combustion: Live stems. See Tables[STT]and [ST2} [T8] [T9} 22]

Fbl,stem,maaz PFT-specific maximum fractional combustion: Live stems. Used by INFERNO. See Table

F/‘El,stem,min PFT-specific minimum fractional combustion: Live stems. Used by INFERNO. See Table
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FC} s Fractional combustion: Live transfer and storage carbon. See Table [ST5} 22]
FDI Fire Danger Index (unitless). See Table [S4] [T2HT4]

FDIpea McArthur Fire Danger Index (unitless, Noble et alll [1980). See Table[ST4] [3| [13] 2]
FFMC Fine fuel moisture code (unitless). See Table[S14] [13] 20}

F f]VTC; PFT-specific threshold fine fuel moisture code (unitless). See Table
FK Total fraction killed. See Table

FK(r) Fraction killed by cambial scorch. See Table

FK Fraction killed by crown scorch. See Table

FKicay Fraction killed: Leaves. See Table[ST3} 20 [22]

FK, oot Fraction killed: Roots. See Table[S13] 20} 22]

FKtem Fraction killed: Stems. See Table[S13] 20} 22]

F Kgiom Fraction of sapwood carbon transferred to heartwood (i.e., from the live portion of the stem to the dead portion) due
to fire, after previous combustion and mortality factors are applied. See Table[ST5] 20} [22]

FKypee Total fraction killed: Trees. See Table[S13] 20} 24]

FK,, Fraction killed: Transfer and storage C. See Table[ST3] 22]

FLA Fuel loading adjustment (unitless). See Table [ST4] [6] [T7] 21]

F/'R\I maz Maximum fire return interval (yr). Used by MC-Fire; see Table

FRI min PFT-specific minimum fire return interval (yr). Used by MC-Fire; see Table

GDP,. Gross domestic product per capita (2005 US$ person™).
gw Reduction (unitless, range [0,1]) of forward rate of spread (ROS]) based on wind speed. See Table[S5} [13]

h Fuel heat content (kJ kg™!). See Table
H B Ellipse head-to-back ratio (unitless). See Table [S3] [13]

ht,, Height of woody vegetation (m). See Table[ST3] 20| 24]

I, Anthropogenic ignition rate (ignitions km~2 month—!). See Table[S1} Does not consider suppressive effects of population

density (Spp.ny) or GDP as described in Table[S2] nor of environmental conditions as described
in Table[S4] [0} [14]

I;, Lightning ignition rate (ignitions km~2 month—!). See Table Does not consider suppressive effects of population

density E ) nE) or GDP as described in Table |S_7|, nor of environmental conditions as described
in Table([S4} [0} [T4]

I Reaction intensity (kJ m~? min~"). See Table
Ir i Reaction intensity as used by MC-Fire for energy release equations (kJ m~2 min~!). See Table
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Ir r Reaction intensity as used by MC-Fire for rate of spread equations (kJ m~2 min~!). See Table

Isury Intensity of surface fire at flaming front (kW m~1). See Table
];\2 Used for calculating tree diameter at breast height . See Table

k/:;, Used for calculating tree diameter at breast height ll See Table
KBDI Keetch-Byram Drought Index (Keetch and Byram| [1968). [21]

LB Ellipse length-to-breadth ratio (unitless). See Table [S3] [13]
L Fuel loading: All biomass (kg C m~2). See Table[S7] [4}[12H14]

Ly, Fuel loading: Brown grass (kg C m~2). Used by CTEM as an intermediate pool between grass turnover and the litter pool
(Melton and Arora, 2013)).[12} [13]

LD PFT-specific fuel bed load-to-depth ratio (ft (T DM ac_l) _1). Used by MC-Fire to calculate , see Table
26

Ly Fuel loading: Dead biomass (kg C m™2). See Table
Lg 1y Fuel loading: Dead 1-hour fuels (kg C m™2). See Table + subscript, used by MC-Fire, indicates that fuel loading

adjustment (F'LA] Table[ST4) has been added. [13] [T5HI7] [21]

Lg10n, Fuel loading: Dead 10-hour fuels (kg C m™2). See Table + subscript, used by MC-Fire, indicates that fuel loading

adjustment (F'LA] Table[ST4) has been added. T3] [T3] [17] [19]

La,100n Fuelloading: Dead 100-hour fuels (kg Cm~2). See Table + subscript, used by MC-Fire, indicates that fuel loading

adjustment (F'LA] Table[ST4) has been added. [T5] [T7] [T9]

L 1000n Fuel loading: Dead 1000-hour fuels (kg C m~2). See Table + subscript, used by MC-Fire, indicates that fuel
loading adjustment (F'LA] Table[ST4) has been added. [T3] [T7]

Lqc,, Fuel loading: Combined dead fuels not including mineral content (kg C m~2). See Table

L den . Fuel loading: Combined dead fuels not including mineral content, for use in energy release equations (kg C m~2).
Used by MC-Fire. See Table[ST0} [T7]

L4 gcn,r Fuel loading: Combined dead fuels not including mineral content, for use in rate of spread equations (kg C m~2).
Used by MC-Fire. See Table[ST0} [T7]

Lg,, Fuel loading: Dead grass (kg Cm™?). See Table

Lg+i1,4 Fuel loading: Grass (kg Cm™?). See Table

L jitter Fuel loading: Litter (kg C m™2).

Lguyrs Fuelloading: Duff (kg C m~2).

L, Fuel loading: Live biomass (kg C m~2). See Table[S7]

Lc.n Fuel loading: Combined live fuels not including mineral content (kg C m~2). Used by MC-Fire. See Table
Ly 4 Fuel loading: Live grass or herbaceous vegetation (kg C m~2). See Table
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Ly cay Fuel loading: Live leaves (kg C m~2). See Table

L; s Fuel loading: Live shrubby vegetation (kg C m~2). See Table

Ly stem Fuel loading: Live stems (kg C m~?). See Table

Ly stem,ag Fuel loading: Aboveground live stems (kg C m~2). See Table

NI Nesterov Index (°C?), a proxy for fuel moisture: NI =3 aTmaz,d Tmaz,d—Tiew,d), Where Trnazp g and Tgeq, q represent
daily maximum and dew-point temperatures (°C), respectively, and the summation occurs over consecutive days leading

up to the current day with < 3 mm of precipitation 1949). 71 [14} [T6]
[NT}az,y Maximum Nesterov Index (N I} °C?) in the fire year. “Fire year” is defined for each grid cell so as to avoid splitting

its fire season in two. See [Knorr et al| (2014). [T4]
p Used for calculating fraction killed by crown scorch . See Tables and
par; Used for calculating tree diameter at breast height (DBH]). See Tables and
pars Used for calculating bark thickness (BT). See Tables[S18|and[S24]
PD Human population density (people km~2).
PET Potential evapotranspiration (mm). [T6]
P; Probability of fire (unitless). See Table[ST] Ol T3] [T4]

P; 5, Probability of fire ignited by humans (unitless). See Table [ST}[9]
P;,, Probability of fire ignited by lightning (unitless). See Table[ST} [9]

q Probability that a fire is extinguished on any given day (unitless). See Table[S2] [10] [T3|
Qiy Heat of fuel pre-ignition (kJkg™'). See Table

7 Resistance parameter for calculation of combustion and mortality. See Table

R& Used in calculating crown length. See Table

Mg Resistance parameter for calculation of crown scorch. See Tables and
Ry Daily precipitation (mm). 21]

RH Relative humidity (unitless, range [0,11]). 4] [12] [I3] 2]

RHj3y Relative humidity, 30-day running mean (unitless, range [0,1]). @

R,,, Monthly precipitation (mm). [16]

ROS Rate of fire spread (ms~1). See Table[S3]

ROS}, Rate of fire spread, backward (i.e., upwind; m s™1). See Table

ROS; Rate of fire spread, forward (i.e., downwind; m s71). See Table

@maw Maximum rate of forward (i.e., downwind) fire spread (m s~1). See Tables and
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R, Precipitation rate (mmd~—1!).
R; Duration of precipitation (h).

S General anthropogenic suppressive effect (unitless, value 0 or 1) on fire occurrence. Used by MC-Fire. See Table[S2] [10][T4]

Senv,np Suppressive effect (unitless, range [0,1]) of environmental conditions on number of fires (or for CTEM, the fraction
of “representative areas” that burn). See Table[S4] [5] 12} [T4]

Scpppa Suppressive effect (unitless, range [0,1]) of gross domestic product per capita on burned area per fire
B0 See Table SB[

Sappny Suppressive effect (unitless, range [0,1]) of gross domestic product per capita (GDF,.) on number of fires. See

Table[S2} [5] [T0] [14]
Spp,ba Suppressive effect (unitless, range [0,1]) of population density (PD) on burned area per fire (BA, ). See Table[S2] [3}

[0} [T3} [14

Spp,ns Suppressive effect (unitless, range [0,1]) of population density (PD) on number of fires. See Table[S2} [5} [0} [T4]
SH Scorch height (m). See Table[ST3] 3] 20]

T Air temperature (°C).[12]

tqr Duration of daylight (h). [21]

tfire Fire duration (s). See Table |§_3} @, @
tm Month length (d).[T4]

TFBB Total fuel bed biomass (T DM ac™!). Alternative measure of total fuel loading, used only in calculation of by
MC-Fire. See Table[ST4l 7]

TSF Time since last fire (yr).[T3|
TSR Time since last rainfall (d).

W Wind speed at 10 m elevation (ms~1).
W' Wind speed at elevation relevant for fire model (ft min~"). See Table
W/; Effective wind speed for use in fire model (ft min~!). See Table

W/

. r.mpn Effective wind speed for use in fire model (mih~"). See Table

wf Fraction of vegetated area (“foliar projective cover;” unitless) that is a woody PFT.

WRF PFT-specific wind reduction factor (unitless) used by MC-Fire. See Table
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Table S4. How do environmental conditions affect burning?affects the fraction of ignitions becoming fires (see Table |§_3|) while
[FDT)acts on fire duration (Table [S3)) and total gridcell burned area (Table [S6). Note that the definition of does not apply well to
CTEM, where the maximum number of fires is essentially set at the number of “representative areas” that fit in a grid cell. Instead, consider
a measure of the fraction of representative areas that burn.

Model Function
CLM-Li* CLM X fEmcLm ><CLM X fidcra,
where: 1
CLM =1-max (O,mm [1: 0,250'6} )’
fEmerm = (1 —v) x (1 —max [O,min (17 }gg:(?_‘;)]) +v % (1 —maz [0.75,min (1,5=300]),
CLM =min(l,exp [0'])’
ey =max (0,min |1, %]),
v =max (0,min [I,EIQ’;—‘S]), and
:| Ly stem aqH‘ILl leafH'I La litterl
CTEM Senvnf|[H folorem X f@orEM,
where:
olereas = (1~ tann ([1270)] [1 B + [ — o (79| ),
fMerem =max (0,min [17 1E.ofod422]>’
L Liicar Lt sterm ] Latitrer] and
Iduff|:| Lb Il Ld litterl
INFERNO Senvns]= 77 fmmivrerno x exp (=qR) {felinrerno x farvrerno,

where:

[felinrErRNO = 18]

fEmINFERNO = max | 1,min [0, %.%7041 D’
fmrNFERNO = Mmaz (Ovmin [17 o[.zfd?gz])’
-I-E}:)PM, and

pu is the fraction iy of the soil carbon pool.

L

{ma:r (o, [1 - ) ur s[> 50 kW m—2

JSBACH-SPITFIRE  |FDI|=
0 Tsurp|< 50 KW m ™2

LPI-GUESS-BLAZE _ n/a
LPJ-GUESS- wa
GlobFIRM
LPJ-GUESS- |FDI|: ma (0, [1 _ %])
SPITFIRE
MC-Fire n/a
ORCHIDEE- Sce JSBACH-SPITFIRE
SPITFIRE
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Table S6. How do the different models calculate total gridcell burned area? Units are km? per timestep. Note that this does not include
special fire types described in Table[S3}

Model Timestep Description
. | (I
CLM-Li Half-hourly Ay ¥ = 45 Senvins X Scppns[XSppnr|) X (BAp{{Scprsa{SrD.ta)
CTEM Daily @ X (Pi|X[Senv,nr) X BAps
w gzzmza
INFERNO Half-hourly A% s | Servns [ Sppons|) X BAps
JSBACH-SPITFIRE Daily ﬁ x == X FDIX BAy;
LPJ-GUESS-BLAZE Monthly A< 75 X Farar 99 AN T has,y| %% x exp(0.0168 x[PD)
sxe:vp( 3 s—1 5 ) >O.2kgCnf2
LPJ-GUESS-GlobFIRM Annual A, 0.45(s —1)* +2.83(s — 1)? +2.96 (s — 1) .
0 <0.2kgCm™2
where s = ﬁ 36:5 d
and[Z]
LPJ-GUESS-SPITFIRE Daily See JSBACH-SPITFIRE
MC-Fire Monthly BAy;
ORCHIDEE-SPITFIRE Daily X i) X|FDI|x{ BAy;
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Table S7. How do the different models calculate fuel loads?

Model

Description

CLM-Li*

CTEM

INFERNO

JSBACH-
SPITFIRE

LPJ-GUESS-
BLAZE

LPJ-GUESS-
GlobFIRM
LPJ-GUESS-
SPITFIRE
MC-Fire

ORCHIDEE-
SPITFIRE

CLM keeps track of live leaf, stem, and root carbon pools, as well as intermediate transfer and storage carbon pools. Dead carbon is
comprised of leaf and woody litter pools. All except live roots are combusted when fire occurs (Table m, and all pools experience
fire-induced mortality, according to PFT- and tissue-specific fractions. An additional mortality factor describes the transfer of biomass
from sapwood (“live stem”) to heartwood (“dead stem”) with fire.

CTEM tracks carbon in its three live vegetation components (leaves, aboveground stem, and roots) and two dead carbon pools (litter
and soil carbon). Specified fractions of leaves, stem, and litter pools are combusted, and release emissions to the atmosphere, when fire
occurs (Table@. In addition, fire generates litter due to plant mortality based on specified fractions of leaves, stems, and roots (Table

INFERNO keeps track of live leaf, stem, and root carbon pools, in addition to a pool of soil carbon. Leaves, stems (all of which is
considered to be “aboveground”), and the fraction of soil carbon that is “decomposable plant material” (Best et al.|[2011) contribute
to fuel loading for the purposes of calculating the fraction of ignitions becoming fires (Table[S4]. Only leaves and stems contribute to
emissions when fire occurs (Table@. Note, however, that because INFERNO is not interactive with its DGVM, burning has no effect
on biomass — emissions are only calculated as diagnostic variables.

Live biomass in JSBACH is divided into green, wood, and reserve pools. Dead biomass contributes to the green and wood litter pools.
Combustion and mortality affects aboveground biomass only, which consists of 70% of the live woody pool and 50% of the live green
pool (plus, for combustion, equivalent fractions of the litter derived from those pools). Aboveground litter is partitioned into fuel class
sizes after{Thonicke et al.|(2010): 1-hour fuel (leaves and twigs) is all green litter plus 4.5% of wood litter, 10-hour fuel (small branches)
is 7.5% of wood litter, 100-hour fuel (large branches) is 21% of wood litter, and 1000-hour fuel (trunks) is 67% of wood litter.
LPJ-GUESS partitions both live vegetation and litter C into branches, bark, trunks, leaves, and fine roots. All except belowground stem
(i.e., coarse roots) and fine roots are combusted when fire occurs (Tablem. In these tables, “aboveground stem” refers to biomass in
branches, bark, and trunks.

See LPJ-GUESS-BLAZE.

Leaf and woody litter pools are converted to fuel class loadings after Thonicke et al.|(2010), as described for JSBACH-SPITFIRE.

Live fuel in MC-Fire consists of all live grass and tree biomass. Total dead fuel load is partitioned into leaf litter (structural and
metabolic carbon), standing dead grass, fine dead wood, and coarse dead wood. The amounts of dead 1-hour (Za_1#). 10-hour (Ca_10n).
100-hour (T4 1001), and 1000-hour (L1000} fuels are calculated by multiplying total dead fuel load by a respective dead fuel fraction:
[DFF1|[DFF101|[DFF 1001 and[DF F 1000 |(Table[523}.

Live biomass in ORCHIDEE is divided into leaves, sapwood, heartwood, fine roots, and a transfer and storage pool. The fraction of
sapwood and heartwood in the aboveground stem (i.e., not in coarse roots) is determined dynamically by an allocation scheme. Dead
fuels are comprised of the fast and slow litter pools, named for their respective rates of decomposition. The amount of each litter pool
that is derived from each of the plant biomass pools is calculated as a diagnostic based on conversion ratios. The loading of each fuel
class is then calculated after (Thonicke et al.|[2010) see LPJ-GUESS-SPITFIRE above).

Table S8. Constants relating to Rothermel-style processes. CLM-Li*, CTEM, INFERNO, and LPJ-GUESS-GlobFIRM are excluded because
they do not include these processes. Fuel heat content (kJ kg ™). is rounded to five decimal places. Note that MC-FIRE uses 32 Ib. ft ~>
for@, which rounds to 513 kg m 3.

Model

JSBACH-SPITFIRE 18,000 513 0.41739
LPJ-GUESS-BLAZE 20,000 n/a n/a

LPJ-GUESS-SPITFIRE 18,000 513 0.41739
MC-FIRE @ 513 0.41739
ORCHIDEE-SPITFIRE 18,000 513 0.41740
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Table S11. Calculation of combustion for fire models that do not classify dead fuels by size. PFT-specific values (Tables[ST53HST7] [ST9} and
[S21)) are denoted with a “hat.”

Component CLM-Li* CTEM INFERNO LPJ-GUESS-BLAZE LPJ-GUESS-
GlobFIRM
0.02
[—, 0] 0.05
|FCltcay| [EClicar|  [FCLicar| |FCl.1,eaf,mm|+ (1- T 0.10 1
X(FClicar mazl‘IFcl leafmml 0.60
|FClgrass) |FCuicay]  [FClicar] See|FClrear| 0.99 1
[FCrseem] Flowml [FCruml |FCistemmin Branches: 1
X qf/‘al,stcm,maz
Bark:
0.00 0.75 q Lsurf|< 3
Sem 3005 37

0.20 {sury|[> 7, sprouters
0.80 |surs|[> 7, seeders
0.60 |Iours|<0.75

— 0.65 0. <3
0.6 n/a 0.80 4 ]wrf <7 1
1.00
0.4 n/a Bark: 1

stem
wood
|FCfmw»oo:| 0.6 n/a n/a n/a - 1
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Table S15. PFT-specific information for CLM-Li*: PFT-specific fractional combustion completeness factors for leaves , stems

, and transfer and storage carbon ; mortality factors for leaves (Fmﬁ ), stems (]Fﬂml), roots (]Ff(:,fl), and transfer
and storage carbon @) An additional “mortality” factormdescribes the fire-induced transfer of carbon from sapwood to heart-
wood (i.e., from the live portion of the stem to the dead portion) after previous combustion and mortality factors are applied.
Maximum rate of spread (ms~'). Abbreviations in PFT names: N (needleleaf), B (broadleaf), E (evergreen), D (deciduous), T (tree), S

(shrub).
PFT FCricas] FCtotem| [FCis] [FKizas] FRerwl FKiod FE [FKszal
NET Temperate 0.9 0.27 0.45 0.8 0.13 0.13 0.55 0.37 0.3
NET Boreal 0.9 0.3 0.5 0.8 0.15 0.15 0.55 0.4 0.32
NDT Boreal 0.9 0.3 0.5 0.8 0.15 0.15 0.5 0.4 0.32
BET Tropical 0.9 0.27 0.45 0.8 0.13 0.13 0.5 0.37 0.3
BET Temperate 0.9 0.27 0.45 0.8 0.13 0.13 0.5 0.37 0.3
BDT Tropical 0.9 0.27 0.45 0.8 0.1 0.1 0.5 0.3 0.3
BDT Temperate 0.9 0.27 0.45 0.8 0.1 0.1 0.5 0.3 0.3
BDT Boreal 0.9 0.27 0.45 0.8 0.13 0.13 0.5 0.37 0.3
BES Temperate 0.9 0.35 0.55 0.8 0.17 0.17 0.6 0.43 0.34
BDS Temperate 0.9 0.35 0.55 0.8 0.17 0.17 0.6 0.43 0.34
BDS Boreal 0.9 0.35 0.55 0.8 0.17 0.17 0.6 0.43 0.34
C3 Arctic grass 0.9 0.9 0.9 0.8 0.2 0.2 0.8 0.6 0.44
C3 grass 0.9 0.9 0.9 0.8 0.2 0.2 0.8 0.6 0.44
C4 grass 0.9 0.9 0.9 0.8 0.2 0.2 0.8 0.6 0.44
Cropl 0.9 0.9 0.9 0.8 0.2 0.2 0.8 0.6 0.44
Crop2 0.9 0.9 0.9 0.8 0.2 0.2 0.8 0.6 0.44
Table S16. PFT-specific information for CTEM.

Plant functional type ROSmaz |FUZ leafl |F(/‘l steml |F(/‘d,litter| |FKleaf| |FK teml |FKroot|

NDL-EVG 054x = 021 0.06 0.15 0.06 0.15 0.03

NDL-DCD 054 = 021 0.06 0.15 0.06 0.15 0.03

BDL-EVG 040 x 7z 021 0.06 0.18 0.06 0.15 0.03

BDL-DCD-COLD 040 % 7= 021 0.06 0.18 0.06 0.15 0.03

BDL-DCD-DRY 040 x 2= 021 0.06 0.18 0.06 0.15 0.03

0.03 if
C3 grass 0.72x & 024 n/a 0.21 nereen 0.08
’ 0.02 if brown
0.03 if
C4 grass 0.72x 5L 024 na 0.21 nereen 0.08
’ 0.02 if brown
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Table S17. PFT-specific information for INFERNO. Fﬁmm and ﬁbmaz refer to the lower and upper bounds of fuel combustion complete-
ness, with the [, lea f and [, stem subscripts referring to the live leaf and stem biomass pools, respectively (Table [STI). Note that all stem
biomass is considered subject to combustion — i.e., there is no distinction made between above- and below-ground stem.

Plant functional type |FCz,zeaf,mm |FCl,ste'm,ma,z| |FCl,stem,min |FCl,stem,maz| E’/m\?‘ @
Broadleaf evergreen tree (tropical) 0.8 1.0 0.0 0.4 0.6 0.25
Broadleaf evergreen tree (temperate) 0.8 1.0 0.0 0.4 0.6 0.25
Broadleaf deciduous tree 0.8 1.0 0.0 04 0.6 0.25
Needleleaf evergreen tree 0.8 1.0 0.0 0.4 0.6 0.25
Needleleaf deciduous tree 0.8 1.0 0.0 0.4 0.6 0.25
C3 grass 0.8 1.0 0.2 0.4 1.4 0.67
C4 grass 0.8 1.0 0.2 0.4 1.4 0.67
Evergreen shrub 0.8 1.0 0.2 0.4 1.2 0.33
Deciduous shrub 0.8 1.0 0.2 04 1.2 0.33

Table S18. PFT-specific information for JSBACH-SPITFIRE.

Plant functional type | 2] rFEI [Tl W l]Ter I@ l]_3|
Tropical evergreen tree 0.2 25 0.1487  0.33 0.0301 0.0281 1 3
Tropical deciduous tree 0.3 25 0.061 0.1 0.1085  0.212 0.05 3
Extratropical evergreen tree 0.3 20 0.1 0.33 0.0367  0.0592 1 3.75
Extratropical deciduous tree 0.3 22 0.371 0.33 0.0347  0.1086 1 3
Raingreen shrub 0.3 5 0.094 0.8 0.1085  0.212 1 3
Deciduous shrub 0.3 5 0.094 0.8 0.0347 0.1086 1 3
C3 grass 0.2 2 n/a n/a n/a n/a n/a
C4 grass 0.2 2 n/a n/a n/a n/a n/a
C3 pasture 0.2 4 n/a n/a n/a n/a n/a
C4 pasture 0.2 4 n/a n/a n/a n/a n/a
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Table S19. Biome-specific information for mortality in LPJ-GUESS-BLAZE. ht.,min = 3.7 X (1 — exp[—0.19 X| Lsur¢]).

Biome @: maz(0.0001, min]...

—0.0011 {{Tgurs |- 0.00002) -7 0.0075 >< surf ht.|> 8.5 and w[> htw,min
Savanna, Australia 1 — ([0.0178 X[Tours H 0.0144] X[t |- 0.1174 X[ Tors 1+ 0.9158) < 8.5 and it [> Bt min
0.9999 it |< Bt o, min
Savanna, elsewhere —exp(l.5 - 0.5 X Lsurs|—1])
1—eap xzn[p (082 0.035 x[DEM") )
Tropical forest 0.82 — 0.035 x[DBHY" <7

In ( x [1—(0.82-0.035 xIZZEEI”)])

1—ex xln{o.%—%b Lors|< 3
D ( 1+(%1.5 surf
Temperate forest, Australia ( 1 )
1—10.95 X — s 3 Lurf |7
+(@ED" 1
0.9999 surs|> 7
1— exp ety i, {0.957%}) Lours|< 3
P ( ’ @D !
Temperate forest, elsewhere ( 1 )
1—(0.95 X —=sm15 3 Lsurf|<T7
+(BEE) !
0.9999 surp|> 7
Boreal forest exp (—2 X Lsurs]

Table S20. PFT-specific information for burned area parameter in LPJ-GUESS-BLAZE.

PFT |§|

Needleleaved forest 0.095
Broadleaved forest 0.092
Mixed forest 0.127
Shrubland 0.470
Savanna/grassland 0.889
Tundra 0.059
Barren/sparsely vegetated 0.113
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Table S21. PFT-specific information for LPJ-GUESS-GlobFIRM.

Vegetation type 02
Boreal needleleaved tree 0.3 0.3
Temperate needleleaved evergreen tree 0.3 0.3
Temperate broadleaved deciduous tree 0.1 0.3
Temperate broadleaved evergreen tree 0.3 0.3
Tropical broadleaved evergreen tree 0.1 0.3
Tropical broadleaved raingreen tree 0.3 0.3
Grass 0.5 0.2

Table S22. PFT-specific information for LPJ-GUESS-SPITFIRE. Fuel bulk density for tropical tree PFTs pp trop. = max(2,15.84 X

exp[—85 X[Latig) +2-22 x exp[—2.045 [ Lat1,g))-

Plant functional type BT [CL] Max 13 &= 3 @
crown
area
Boreal needleleaved evergreen tree 60 0.67 0.0292 x{ DBH H-0.2632 0.33 50 25 0.3 0.11 1 3
Boreal shade-intolerant needleleaved ever- 60 0.67 0.0292 X\ DBHH-0.2633 0.33 50 25 0.3 0.11 1 3
green tree
Boreal needleleaved summergreen tree 60 0.67 0.0347 x{ DBHH-0.1086 0.33 50 25 0.3 0.094 1 3
Boreal shade-intolerant broadleaved sum- 60 0.67 0.0347 x{ DBHH-0.1086 0.33 50 22 0.3 0.094 1 3
mergreen tree
Temperate shade-intolerant broadleaved 60 0.67  0.0347 >< 0.1086 0.33 50 22 0.3 0.094 1 3
summergreen tree
Temperate broadleaved summergreen tree 60 0.67 0.0347 x{ DBHH-0.1087 0.33 50 22 0.3 0.094 1 3
Temperate broadleaved evergreen tree 60 0.67  0.0451 YDBHH-0.1412 0.33 50 10 0.3 0.371 0.95 3
Temperate needleleaved evergreen tree 60 0.67 0.0367 Xx{ DBH H-0.0592 0.33 50 25 0.3 0.1 1 3.75
Tropical broadleaved evergreen tree 39 053  15.95— 14.23 x 0.9845¢2EH .33 300 Poirop. 02 0.1487 1 3
Tropical shade-intolerant broadleaved ever- 39 053  15.95—14.23 x 0.9845PE@ 033 300 Poirop. 0.2 0.1487 1 3
green tree
Tropical broadleaved raingreen tree 13.18 0.61 28.77—26.898 x 0_97391|mm:| 0.1 300 Potrop. 0.3 0.061 0.05 3
Cool/temperate (C3) grass n/a n/a n/a n/a n/a 2 0.2 0.05 0 0
‘Warm (C4) grass n/a n/a n/a n/a n/a 2 0.2 0.05 0 0
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Table S24. PFT-specific information for ORCHIDEE-SPITFIRE. ORCHIDEE is capable of simulating woody vegetation height, but height
is prescribed m) in FireMIP runs.

Plant functional type 5] Ll [par [[or1 @ |FCd,100;L1,,,,w, |FCd,1000;L,,,,,W,
Tropical broadleaf evergreen trees 25 50 0.33 0.03 0.03 0.95 3 0.15 0.2 0.65 0.41
Tropical broadleaf raingreen trees 25 50 0.1 0.11 0.21 0.05 3 0.06 0.3 0.65 0.41
Temperate needleleaf evergreen trees 25 30 0.33 0.07 0.56 0.95 3.75 0.1 0.3 0.73 0.38
Temperate broadleaf evergreen trees 10 30 033  0.05 0.14 0.95 3 0.37 0.3 0.73 0.38
Temperate broadleaf summergreen trees 22 30 0.33 0.04 0.11 0.95 3 0.09 0.3 0.73 0.38
Boreal needleleaf evergreen trees 25 20 0.67  0.03 0.26 0.95 3 0.11 0.35 0.73 0.38
Boreal broadleaf summergreen trees 22 20 0.33 0.04 0.11 0.95 3 0.09 0.35 0.73 0.38
Boreal needleleaf summergreen trees 22 20 033  0.04 0.11 0.95 3 0.09 0.35 0.73 0.38
C3 grass 2 0.2 n.a. n.a. n.a. n.a. n.a. n.a. 0.2 0.76 0.76
C4 grass 2 0.2 n.a. n.a. n.a. n.a. n.a. n.a. 0.2 0.76 0.76
C3 agriculture 2 0.4 n.a. n.a. n.a. n.a. n.a. n.a. 0.2 0.35 0.35
C4 agriculture 2 0.4 n.a. n.a. n.a. n.a. n.a. n.a. 0.2 0.35 0.35
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