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Figure S1. OZflux sites annual cycle (16-day composites) of (a) ecosystem respiration derived using a second-order Fourier regression (R_;9C m* d-!) (black line) and derived
as the intercept of the rectangular hyperbola fitted to the light response curve (net ecosystem exchange (NEE) versus photosynthetic active radiation (PAR) without u, threshold

correction (R, 9C m? d-*) (blue line). (b) Gross ecosystem productivity (GEP; gC m? d-*) derived using R, (black line); and using R, ., GEP, .. (blue line). Grey boxes
indicate Southern Hemisphere spring and summer October to April. Howard Springs savanna (AU-How), Tumbarumba wet sclerophyll forest (AU-Tum), Alice Springs mulga

(AU-ASM), and Calperum-Chowilla mallee (AU-Cpr).
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Figure S2. Taylor diagram comparing Howard Springs eddy flux tower measured gross ecosystem productivity (GEP) and GEP based on MODIS and AVHHR products (based
on a Type Il linear regression). Labels indicate MODIS leaf area index (LAI) and fPAR (fPAR); MODIS enhanced vegetation index (EVI), green (G), red (R43), and near-infrared
(NIR) reflectances; MODIS daytime (LST_ ) and nighttime (LSTpm) land surface temperature, and AVHHR total fPAR (fPARcs) (processed by CSIRO).
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Figure S3. Average and standard deviation (error bars) diel cycle for all available years, January (Australian winter) (black dots) and July (summer) (blue dots). Four plots per
site, from left to right, top to bottom: Short wave incoming radiation (SW_; W m), air temperature (T_; °C), vapor pressure deficit (VPD; kPa), and net ecosystem exchange

(NEE; gC m? d*). Howard Springs savanna (AU-How), Tumbarumba wet sclerophyll forest (AU-Tum), Alice Springs mulga (AU-ASM), and Calperum-Chowilla mallee (AU-Cpr).
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Figure S4. Average and standard deviation (error bars) diel cycle for all available years, January (Australian winter) (black dots) and July (summer) (blue dots). From left to
right: Gross ecosystem productivity (GEP; gC m? d*), and light use efficiency (LUE; gC/MJ). Howard Springs savanna (AU-How), Tumbarumba wet sclerophyll forest (AU-Tum),

Alice Springs mulga (AU-ASM), and Calperum-Chowilla mallee (AU-Cpr).
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Figure S5. Multi-site regressions between different measures of ecosystem function: Gross ecosystem productivity (GEP; gC m2 d?), light use efficiency (LUE; gC/MJ),
ecosystem quantum yield (a; gC/MJ), GEP at saturation light (GEP,,;, gC m2 d?), and photosynthetic capacity (Pc; gC m2 d?). Howard Springs savanna (AU-How), Tumbarumba

wet sclerophyll forest (AU-Tum), Alice Springs mulga (AU-ASM), and Calperum-Chowilla mallee (AU-Cpr).
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Figure S6. Multi-site regressions between MODIS normalized difference vegetation index (NDVIy,,,,) and enhanced vegetation index (EVI,,,,, ) at fixed solar zenith angle of 30°
(left panel) and NDVIy,,,, and MODIS fraction of the absorbed photosynthetic active radiation (fPAR) (right panel).
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Figure S7. Taylor diagrams showing linear model results (e.g GEP=a EVI +b) for Howard Springs (AU-How), Tumbarumba (AU-Tum), Alice Springs (AU-ASM) and Calperum-
Chowilla (AU-Cpr) based on site-specific linear regressions between gross ecosystem productivity (GEP; gC m-2 d?), light use efficiency (LUE; gC/MJ), photosynthetic capacity

(Pc; gC m2 d*), ecosystem quantum yield (a; gC/Mj), GEP at saturation light (GEP

sat?

gC m2d?) and MODIS enhanced vegetation index at fixed solar zenith angle of 30°

(EVls,as50)- Missing sites indicate that the model overestimates the seasonality of observations -model normalized standard deviation is >2.



Table S1: MODIS Pixel Reliability and VI Quality

SDS name

Field

'Value masked

Pixel reliability

VI quality

N/A

MODLAND QA

VI usefulness

Mixed clouds

-1 (fill/no data)

2 (snow/ice)

3 (cloudy)

10 (produced/cloudy)
11 (not produces)
1100 (lowest quality)
1101 (not useful)
1110 (data faulty)
1111 (other)

1 (yes)
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Table S2. Linear regressions obtained by a nonlinear mixed-effects regression model for gross ecosystem productivity (GEP; gC m2 d) versus combinations of 16-day average
MODIS products: fixed solar zenith angle of 30" enhanced vegetation index (EVI), daytime land surface temperature (LST ,; degC), fixed solar zenith angle of 30" normalized
difference vegetation index (NDVI), precipitation from the Tropical Rainfall Measuring Mission (TRMM; mm month-) data product from 1998-2013 (NASA, 2014), and surface
shortwave incident radiation (W m) from the Clouds and the Earth's Radiant Energy System (CERES) (Kato et al., 2012). Howard Springs (AU-How), Alice Springs mulga (AU-
ASM), Calperum-Chowilla (AU-Cpr), and Tumbarumba (AU-Tum) and all available data (includes the four sites). EVI and NDVI labels are used instead of EVIg,,,, and NDVIg,,,,
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Table S3. Linear regressions obtained by a nonlinear mixed-effects regression model for light use efficiency (LUE; gC/MJ), photosynthetic capacity (Pc; gC m=2 d?), ecosystem
quantum yield (a; gC/MJ), and GEP at saturation light (GEP,,,, gC m2 d?), gross ecosystem productivity (GEP; gC m2 d1), versus combinations of 16-day average MODIS

products: fixed solar zenith angle of 30° enhanced vegetation index (EVI,,,,) and normalized difference vegetation index (NDVIg,,,), MODIS leaf area index, (LAl,,,,) and
fraction of the absorbed photosynthetic active radiation (fPAR,,.)



