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Figure S1. Distributions of model variables. Solid black lines represent non-parametric (normal kernel) fits to the distributions.
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Figure S2. Percentage of missing observations across (a) the entire Mer Bleue dataset (1998-2010) and (b) the non-growing seasons.
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Model 1.1- Bagged Tree Ensemble
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Figure S3. Comparison of 6 models trained prior to selection of the e-SVM model. These models
had inferior performance when compared to the e-SVM model and were therefore not selected

for further consideration in this study.
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Figure S4. Regional sensitivity analysis of predictor variables shown by the empirically derived
Cumulative Density Functions (CDFs) for 12 distinct regions of predicted NGS NEE values.
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Table S1. Non-Growing Season Phenology at Mer Bleue

Non-Growing Season*

Start (YYYY-MM-DD)

End (YYYY-MM-DD)

Length [days]

1998-12-20 1999-04-06 107
1999-12-15 2000-03-05 81
2000-11-21 2001-04-12 142
2001-12-15 2002-04-05 111
2002-11-05 2003-03-27 142
2003-11-30 2004-03-05 96
2004-12-02 2005-03-29 117
2005-11-24 2006-03-28 124
2006-12-02 2007-03-26 114
2007-11-21 2008-04-12 143
2008-11-25 2009-03-11 106
2009-12-10 2010-03-12 92

*Defined as the period between the first of three consecutive days of snow on ground and the first day of three consecutive days
with no snow on ground. Days during the winter in which no snow was present on the ground were not considered as feasible end
dates for the non-growing season
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Table S2. Mer Bleue site: Measured energy, soil, and meteorological variables.

Variable : Variable Description Variable . Variable Description
Name Units D (Sensor Height) Name Units D (Sensor Height)
(Figure 6) 9 (Figure 6) 9
SoilTemp Hum Hummock Soil
Year [n/a] 1 - P_ [°C] 35 Temperature- 0.8m
mock_0.8m
depth
. Hummock Soil
SoilTemp_Hum o 36
Day [n/a] 2 - mock_1.5m [°C] Tempecrjature- 1.5m
epth
. Hummock Soil
End_Time [uTC] 3 - SoilTemp_Hum [°C] 37 Temperature- 2.5m
mock_2.5m
depth
CNR1_NetRa Net Radiation .
diation_AbvC  [W m?] 4 Balance err11dSpg_5Ant]JvC [ms? 38 Wind Speed (+0.6m)
npy_5m (+5.4m) py_U.
GlobalShortw Downwelling .
aveRad_Abv  [W m?] 5 Shortwave Radiation ngSpdl—vac [ms? 39 Wind Speed (+1m)
Cnpy_5m (+5.4m) Py
CNR1_Global Downwelling
ShortwaveRa [W m?2] 6 Shortwave Radiation WindSpd_AbvC [ms?] 40 Wind Speed (+2m)
d_AbvCnpy_5 npy_2m
m (+5.4m)
CNR1_UpSh . o
ortwaveRad_  [W m?] 7 Outgqlng Shortwave  Sonic_WindSpd [ms? 41 Wind Speed (+3m)
Radiation (+5.4m) _AbvCnpy_3m
AbvCnpy 5m
CNRL_Down Unit Vector Mean
LongwaveRa 2 Incoming Longwave  WindDir_AbvCn o . S
d_AbvCnpy_5 (W m 8 Radiation (+5.4m) py_2m [l 42 WlncZ+DZ|rr§)ct|0n
m
CNR1_UpLon W m?] 9 Upwelling Longwave Sonic_WindDir ] 43 Wind Direction
gwaveRad Radiation (+5.4m) _AbvCnpy 3m (+5.4m)
Middleton_Ne -~
tRad_AbvCnp [W m?] 10 Net Radiation TBRG_Rain [mm] 44 Event Rainfall
v 5m (+5.4m)
Eggv_vg\llzgic? Downwelling
[W m?2] 11 Shortwave Radiation SnowDepth [m] 45 Depth of Snow
_AbvCnpy_5
m (+5m, +2m)
Kipp_UpShort :
§ Upwelling Shortwave  WaterTableDep Depth below hummock
2
waveRad_Ab  [W m™] 12 Radiation (+5m) th [m] 46 surface
vCnpy 5m
Licor_DownP [umol m Downwelling Barometric Pressure
AR_AbvCnpy 2t 13 Photosynthetic Flux SurfPressure [kPa] 47
s i (+1m)
5m Density (+5m)
HMP_RelHu Relative Humidit PT100_Aspirat
m_AbvCnpy_ [%0] 14 y ed_AirTemp_A [°C] 48 Air Temperature (+2m)
(+0.5m)
0.5m bvCnpy 2m
HMP_RelHu . o
m_AbvCnpy_ [%0] 15 Relative Humidity Geonqr_ [mm] 49 Event Precipitation
om (+2m) Precip
HMP_AirTem Air Temperature HoliJSrRITeoclk(ior:M Hummock Volumetric
p_AbvCnpy_ 0 [°C] 16 P - — [m® m3] 50 Soil Moisture- 10cm
(+0.5m) BelowHummoc
.5m depth
kSurface
. HummockSoilM Hummock Volumetric
Hl\iﬁvé:]rTen; °Cl 17 Air Temperature oisture_20cm_ [m® m] 51 Soil Moisture- 20cm
P m Py_ (+2m) BelowHummoc depth

kSurface
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Variable
Variable . Variable ID Description . . ID Description
Name Units (Figure 2) (Sensor Height) Variable Name Units (Figure (Sensor Height)
2)
TC_AITemp_  1oqy 15 ArTemperawre LT memel 52 Sofl Mosure: 30cm
AbvCnpy_3m (3m) ummockSurface depth
. HummockSoilMoist Hummock Volumetric
IR_AirTemp_ [°C] 19 Bog Surface ure_40cm_BelowH  [m®m?] 53 Soil Moisture- 40cm
Surf Temperature ummockSurface depth
SoilTemp Hol Hollow Soil HummaockSoilMoist Hummock Volumetric
P_ [°C] 20 Temperature- 0.0lm  ure_50cm_BelowH  [m® m3] 54 Soil Moisture- 50cm
low_0.01m depth ummockSurface depth
. Hollow Soil HollowSoilMoisture ) .
SoilTemp_Hol [°C] 21 Temperature- 0.05m  _28cm_BelowHum  [m® m?) 55 Hollow Volumetric Sol
low_0.05m Moisture- 28cm depth
depth mockSurface
. Hollow Soil HollowSoilMoisture . .
SoilTemp_Hol o ) 3 -3 Hollow Volumetric Soil
low_0.1m [°C] 22 Temperature- 0.1m _40cm_BelowHum  [m?® m™] 56 Moisture- 40cm depth
depth mockSurface
SoilTemp_Hol Hollow Soil
low 0.2m [°C] 23 Temperature- 0.2m NetRad_AbvCnpy [W m?] 57 Net Radiation (+5.4m)
= depth
SoilTemp_Hol Hollow Soil
low 0.4m [°C] 24 Temperature- 0.4m LatentHeatFlux [W m?] 58 Latent Heat Flux (+3m)
- depth
: Hollow Soil .
SoilTemp_Hol [°C] 25 Temperature- 0.6m SensibleHeatFlux [W m?] 59 Sensible Heat Flux
low_0.6m depth (+3m)
SoilTemp_Hol Hollow Soil
low O%—m [°C] 26 Temperature- 0.8m FrictionVelocity [ms? 60 Friction (Shear) velocity
- depth
. Hollow Soil Change in CO,
SoilTemp_Hol o OnelLevelCO; [umol m Concentration in air
[°C] 27 Temperature- 1.5m Dot 61
low_1.5m depth Storage s7] column below EC
P instrumentation
SoilTemp_Hol ) X Hollow Sog | [umol m X h002 FIu&( abcf)ve
low 2.5m [°C] 8 Tempeéatutrr?- .5m COzEddyFlux 2] 6 umm(oc3 s)ur ace
= ep +3m
SoilTemp_Hu Hummock Soil Change in Latent Heat
mmock_0.01 [°C] 29 Temperature- 0.01m LatentHeatStorage [W m?] 63 in air column below EC
m depth instrumentation
SoilTemp_Hu Hummock Soll SensibleHeatStora CI:—|heaantgir(? IaE;rSc?)TuSrlr?:le
mmock_0.05 [°C] 30 Temperature- 0.05m 9 [W m?] 64
e below EC
m depth . ;
instrumentation
. Hummock Soil .
SoilTemp_Hu °C] 31 Temperature- 0.1m SoilHeatFlux_Surfa W m?] 65 Heat Flux through Bog
mmock_0.1m depth ce Surface
: Hummock Soil .
SoilTemp_Hu [°C] 32 Temperature- 0.2m TotalHeatStorage [W m?] 66 Combined Energy
mmock_0.2m depth Storage Budget
. Hummock Soil
SoilTemp_Hu 1o 33 Temperature- 0.4m NEE [umol m 67 Net Ecosystem
mmock_0.4m depth s Exchange
SoilTemp_Hu Hummock Soil . Upwelling
mmock_0.6m [°C] 34 Temperature- 0.6m Llcoral:g;ASI;_Abv [pTSc_)ll]m 68 Photosynthetic Flux

depth

Density (+5m)
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Table S3. Mer Bleue site: Computed Random Forest Importance Metrics.

Variable Importance Metric
Iy

Sonic_WindSpd_AbvCnpy_3m 0.186
WindDir_AbvCnpy_2m 0.135
Up PAR 0.729
HMP_AirTemp_AbvCnpy_2m 0.422
NetRad_AbvCnpy 0.517
HummockSoilMoisture_20cm_BelowHummockSurface 0.397

SoilTemp_Hummock 0.2m 0.474




