
I 
 

Supporting information 

Article 

How Well Can Matching High Spatial Resolution 
Landsat Data with Flux Tower Footprints Improve 
Estimates of Vegetation Gross Primary Production 
Xiaojuan Huang 1, Shangrong Lin 1, Xiangqian Li 1, Mingguo Ma 2, Chaoyang Wu 3 and 
Wenping Yuan 1,* 

1 School of Atmospheric Sciences, Sun Yat-sen University, Zhuhai 519000, 
China; huangxj77@mail.sysu.edu.cn (X.H.); linshr6@mail.sysu.edu.cn (S.L.); 
lixq229@mail.sysu.edu.cn (X.L.) 

2 Chongqing Jinfo Mountain Karst Ecosystem National Observation and 
Research Station,  
School of Geographical Sciences, Southwest University, Chongqing 400715, 
China; mmg@swu.edu.cn 

3 The Key Laboratory of Land Surface Pattern and Simulation, Institute of 
Geographical Sciences and Natural Resources Research, Chinese Academy of 
Sciences, 11A, Datun Road, Chaoyang District, Beijing 100101, China; 
wucy@igsnrr.ac.cn 

* Correspondence: yuanwp3@mail.sysu.edu.cn 

  



2 
 

Table S1. List of 78 eddy covariance flux tower sites used in this study. Vegetation types includes the following. ENF: evergreen needleleaf forest; EBF: evergreen 

broadleaf forest; DBF: deciduous broadleaf forest; MF: mixed forest; SHR: shrublands; SAV: savannas; WSA: woody savannas; GRA: grassland; CRO: cropland; 

WET: wetland. 

Site Code Site Name Lat (°) Long (°) IGBP Date 
Canopy 
 height 

Measurement 
height 

Reference 

AT-Neu Neustift 47.12 11.32 GRA 2002-2012 
0.5 3m (Wohlfahrt et al. 

2008) 

AU-DaP Daly River Savanna -14.06 131.32 GRA 2007-2013 
1 3 (Beringer et al. 

2011b) 

AU-DaS Daly River Cleared -14.16 131.39 SAV 2008-2014 
5 16 (Beringer et al. 

2011b) 

AU-Dry Dry River -15.26 132.37 SAV 2008-2014 
5 16 (Beringer et al. 

2011b) 

AU-Rig Riggs Creek -36.65 145.58 GRA 2011-2014 
1 3 (Beringer et al. 

2011b) 

AU-Stp Sturt Plains -17.15 133.35 GRA 2008-2014 
1 3 (Beringer et al. 

2011a) 

AU-Wom Wombat -37.42 144.09 EBF 2010-2012 
22 30 (Hinko-Najera et 

al. 2017) 

BE-Bra Brasschaat 51.31 4.52 MF 2000-2014 
21m 40m (Carrara et al. 

2003) 

BE-Vie Vielsalm 50.31 6.00 MF 2000-2014 
27m 40m (Aubinet et al. 

2001) 
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CA-NS2 UCI-1930 burn site 55.91 -98.52 ENF 2001-2005 
9 29 (Goulden et al. 

2006) 

CA-NS5 UCI-1981 burn site 55.86 -98.49 ENF 2001-2005 
9 29 (Goulden et al. 

2006) 

CA-NS7 UCI-1998 burn site 56.64 -99.95 SHR 2002-2005 
9 29 (Goulden et al. 

2006) 

CA-Qfo 
Quebec - Eastern 

Boreal, Mature Black 
Spruce 

49.69 -74.34 ENF 2003-2010 
 

13.8  
 

24 
(Bergeron et al. 

2007) 

CA-SF1 
Saskatchewan - 

Western Boreal, forest 
burned in 1977 

54.49 -105.82 ENF 2003-2006 
6 
 

12 
(Mkhabela et al. 

2009) 

CA-SF2 
Saskatchewan - 

Western Boreal, forest 
burned in 1989 

54.25 -105.88 ENF 2001-2005 
4 
 

10 
(Mkhabela et al. 

2009) 

CA-SF3 
Saskatchewan - 

Western Boreal, forest 
burned in 1998 

54.09 -106.01 SHR 2001-2006 
4 20 

(Mkhabela et al. 
2009) 

CH-Cha Chamau 47.21 8.41 GRA 2005-2014 
0.5 2.5 (Merbold et al. 

2014) 

CH-Dav Davos 46.82 9.86 ENF 1997-2014 
25 35m (Alemohammad et 

al. 2017) 

CH-Fru Früebüel 47.12 8.54 GRA 2005-2014 
 

0.5 
 

2.5 
(Zeeman et al. 

2010) 
CH-Lae Laegern 47.48 8.37 MF 2004-2014 30m 49m (Etzold et al. 2010) 
CH-Oe1 Oensingen grassland 47.29 7.73 GRA 2002-2008 0.5 1.2 (Ammann et al. 
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2009) 

CN-Cng Changling 44.59 123.51 GRA 2007-2010 0.5 3 - 
CZ-BK1 Bily Kriz forest 49.50 18.54 ENF 2004-2008 15 35 (Marek et al. 2011) 
CZ-wet Trebon (CZECHWET) 49.02 14.77 WET 2006-2014 1 3 - 

DE-Akm Anklam 53.87 13.68 WET 2009-2014 1 3 - 

DE-Gri Grillenburg 50.95 13.51 GRA 2004-2014 
1 3 (Hussain et al. 

2011) 

DE-Hai Hainich 51.08 10.45 DBF 2000-2012 
23 45 (Anthoni et al. 

2004) 
DE-Kli Klingenberg 50.8931 13.5224 CRO 2007 1 3 - 
DE-Obe Oberbärenburg 50.79 13.72 ENF 2008-2014 20 45 - 
DE-SfN Schechenfilz Nord 47.81 11.33 WET 2012-2014 2 4 - 
DE-Spw Spreewald 51.89 14.03 WET 2010-2014 1 3 - 

DE-Tha Tharandt 50.96 13.57 ENF 1996-2014 
26.5 42 (Grunwald and 

Bernhofer 2007) 

DK-Sor Soroe 55.49 11.64 DBF 1996-2014 
25 57 (Pilegaard et al. 

2001) 
FI-Hyy Hyytiala 61.85 24.29 ENF 1996-2014 14 m 23.3/46m (Suni et al. 2003) 
FI-Sod Sodankylä 67.36 26.64 ENF 2001-2014 25 40 - 

IT-CA3 Castel d'Asso 3 42.38 12.02 DBF 2011-2014 
23 46 (Beringer et al. 

2016) 
IT-Col Collelongo 41.85 13.59 DBF 1996-2014 23 46 (Stoy et al. 2013) 
IT-Cp2 Castelporziano 2 41.70 12.36 EBF 2012-2014 19 40 - 

IT-Lav Lavarone 45.96 11.28 ENF 2003-2014 
33 42 (Fiora and Cescatti 

2006) 
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IT-MBo Monte Bondone 46.01 11.05 GRA 2003-2013 
0.3 2.5 (Marcolla et al. 

2011) 

IT-PT1 Parco Ticino forest 45.20 9.06 DBF 2002-2004 
26.6 44 (Migliavacca et al. 

2009) 

IT-Ro2 Roccarespampani 2 42.39 11.92 DBF 2002-2012 
10 20 (Tedeschi et al. 

2006) 

IT-Isp Ispra ABC-IS 45.81 8.63 DBF 2013-2014 
18 36 (Kazantzidis et al. 

2006) 
NL-Hor Horstermeer 52.24 5.07 GRA 2004-2011 1 4 - 

RU-Fyo Fyodorovskoye 56.46 32.92 ENF 1998-2014 
20 29/44 (Kurbatova et al. 

2008) 

US-ARb 
ARM Southern Great 

Plains burn site- 
Lamont 

35.55 -98.04 GRA 2005-2006 
1 4 

(Stoy et al. 2013) 

US-ARc 
ARM Southern Great 

Plains control site- 
Lamont 

35.55 -98.04 GRA 2005-2006 
1 4 

(Stoy et al. 2013) 

US-Blo Blodgett Forest 38.90 -120.63 ENF 1997-2007 
2.9 10.5 (Misson et al. 

2005) 
US-GLE GLEES 41.37 -106.24 ENF 2004-2014   (Massman 2000) 

US-Ha1 
Harvard Forest EMS 

Tower (HFR1) 
42.54 -72.17 DBF 1991-2012 

13 30 (Urbanski et al. 
2007) 

US-Los Lost Creek 46.08 -89.98 WET 2000-2014 
2 4 (Sulman et al. 

2009) 
US-Me1 Metolius - Eyerly burn 44.58 -121.50 ENF 2004-2005 3.1 12 (Irvine et al. 2007) 
US-Me2 Metolius mature 44.45 -121.56 ENF 2002-2014 17 38 (Kwon et al. 2018) 
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ponderosa pine 

US-Me6 
Metolius Young Pine 

Burn 
44.32 -121.61 ENF 2010-2014 

3.3 12 
(Kwon et al. 2018) 

US-Myb Mayberry Wetland 38.05 -121.77 WET 2010-2014 2 3.7/5.7 (Knox et al. 2017) 

US-NR1 
Niwot Ridge Forest 

(LTER NWT1) 
40.03 -105.55 ENF 1998-2014 

11.4 19 (Monson et al. 
2002) 

US-Ne1 
Mead - irrigated 

continuous maize site 
41.17 -96.48 

C4-
Maize 

2001-2013 
2 6 (Suyker et al. 

2005) 

US-Ne2 
Mead - irrigated 
maize-soybean 

rotation site 
41.16 -96.47 

C4-
Maize 

Odd year 
2 6 

(Suyker et al. 
2005) 

US-Ne3 
Mead - rainfed maize-
soybean rotation site 

41.18 -96.44 
C4-

Maize 
Odd year 

      2 6 (Suyker et al. 
2004) 

US-Ne2 
Mead - irrigated 
maize-soybean 

rotation site 
41.16 -96.47 

C3-
Soybean 

Even year 
1 3 

(Suyker et al. 
2005) 

US-Ne3 
Mead - rainfed maize-
soybean rotation site 

41.18 -96.44 
C3-

Soybean 
Even year 

       1 3 (Suyker et al. 
2004) 

US-PFa Park Falls/WLEF 45.95 -90.27 MF 1995-2014 25m 30/122/396m (Davis et al. 2003) 

US-Syv 
Sylvania Wilderness 

Area 
46.24 -89.35 MF 2001-2014 

20-27m 36/30m(10m/5m 
above canopy) 

(Desai et al. 2005) 

US-Ton Tonzi Ranch 38.43 -120.97 WSA 2001-2014 14 23 (Xu et al. 2004) 

US-Tw1 
Twitchell Wetland 

West Pond 
38.11 -121.65 WET 2012-2014 

1 2.8 (Baldocchi et al. 
2015) 

US-UMB 
Univ. of Mich. 

Biological Station 
45.56 -84.71 DBF 2000-2014 

22   34/46 
(Curtis et al. 2002) 
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US-UMd UMBS Disturbance 45.56 -84.70 DBF 2007-2014 20 34 (Nave et al. 2011) 
US-Var Vaira Ranch- Ione 38.41 -120.95 GRA 2000-2014 0.8 2 (Ma et al. 2007) 

US-WCr Willow Creek 45.81 -90.08 DBF 1999-2014 24 37 (Cook et al. 2004) 

US-Whs 
Walnut Gulch Lucky 

Hills Shrub 
31.74 -110.05 SHR 2007-2014 

1 3 
(Scott et al. 2006) 

US-Wi6 Pine barrens #1 (PB1) 46.62 -91.30 SHR 2002-2003 
6 12 (Noormets et al. 

2007) 
 
 
  



8 
 

References 

1. Alemohammad, S.H., Fang, B., Konings, A.G., Aires, F., Green, J.K., Kolassa, J., Miralles, D., Prigent, C., & Gentine, P. (2017). Water, 

Energy, and Carbon with Artificial Neural Networks (WECANN): a statistically based estimate of global surface turbulent fluxes and gross 

primary productivity using solar-induced fluorescence. Biogeosciences, 14, 4101-4124 

2. Ammann, C., Spirig, C., Leifeld, J., & Neftel, A. (2009). Assessment of the nitrogen and carbon budget of two managed temperate grassland 

fields. Agriculture Ecosystems & Environment, 133, 150-162 

3. Anthoni, P.M., Knohl, A., Rebmann, C., Freibauer, A., Mund, M., Ziegler, W., Kolle, O., & Schulze, E.D. (2004). Forest and agricultural 

land-use-dependent CO2 exchange in Thuringia, Germany. Global Change Biology, 10, 2005-2019 

4. Aubinet, M., Chermanne, B., Vandenhaute, M., Longdoz, B., Yernaux, M., & Laitat, E. (2001). Long term carbon dioxide exchange above 

a mixed forest in the Belgian Ardennes. Agricultural and Forest Meteorology, 108, 293-315 

5. Baldocchi, D., Sturtevant, C., & Contributors, F. (2015). Does day and night sampling reduce spurious correlation between canopy 

photosynthesis and ecosystem respiration? Agricultural and Forest Meteorology, 207, 117-126 

6. Bergeron, O., Margolis, H.A., Black, T.A., Coursolle, C., Dunn, A.L., Barr, A.G., & Wofsy, S.C. (2007). Comparison of carbon dioxide 



9 
 

fluxes over three boreal black spruce forests in Canada. Global Change Biology, 13, 89-107 

7. Beringer, J., Hacker, J., Hutley, L.B., Leuning, R., Arndt, S.K., Amiri, R., Bannehr, L., Cernusak, L.A., Grover, S., Hensley, C., Hocking, 

D., Isaac, P., Jamali, H., Kanniah, K., Livesley, S., Neininger, B., U, K.T.P., Sea, W., Straten, D., Tapper, N., Weinmann, R., Wood, S., & 

Zegelin, S. (2011a). Special-Savanna Patterns of Energy and Carbon Integrated across the Landscape. Bulletin of the American 

Meteorological Society, 92, 1467-1485 

8. Beringer, J., Hutley, L.B., Hacker, J.M., Neininger, B., & U, K.T.P. (2011b). Patterns and processes of carbon, water and energy cycles 

across northern Australian landscapes: From point to region. Agricultural and Forest Meteorology, 151, 1409-1416 

9. Beringer, J., Hutley, L.B., McHugh, I., Arndt, S.K., Campbell, D., Cleugh, H.A., Cleverly, J., de Dios, V.R., Eamus, D., Evans, B., Ewenz, 

C., Grace, P., Griebel, A., Haverd, V., Hinko-Najera, N., Huete, A., Isaac, P., Kanniah, K., Leuning, R., Liddell, M.J., Macfarlane, C., Meyer, 

W., Moore, C., Pendall, E., Phillips, A., Phillips, R.L., Prober, S.M., Restrepo-Coupe, N., Rutledge, S., Schroder, I., Silberstein, R., Southall, 

P., Yee, M.S., Tapper, N.J., van Gorsel, E., Vote, C., Walker, J., & Wardlaw, T. (2016). An introduction to the Australian and New Zealand 

flux tower network - OzFlux. Biogeosciences, 13, 5895-5916 

10. Carrara, A., Kowalski, A.S., Neirynck, J., Janssens, I.A., Yuste, J.C., & Ceulemans, R. (2003). Net ecosystem CO2 exchange of mixed 



10 
 

forest in Belgium over 5 years. Agricultural and Forest Meteorology, 119, 209-227 

11. Carvalhais, N., Reichstein, M., Ciais, P., Collatz, G.J., Mahecha, M.D., Montagnani, L., Papale, D., Rambal, S., & Seixas, J. (2010). 

Identification of vegetation and soil carbon pools out of equilibrium in a process model via eddy covariance and biometric constraints. 

Global Change Biology, 16, 2813-2829 

12. Cook, B.D., Davis, K.J., Wang, W.G., Desai, A., Berger, B.W., Teclaw, R.M., Martin, J.G., Bolstad, P.V., Bakwin, P.S., Yi, C.X., & Heilman, 

W. (2004). Carbon exchange and venting anomalies in an upland deciduous forest in northern Wisconsin, USA. Agricultural and Forest 

Meteorology, 126, 271-295 

13. Curtis, P.S., Hanson, P.J., Bolstad, P., Barford, C., Randolph, J.C., Schmid, H.P., & Wilson, K.B. (2002). Biometric and eddy-covariance 

based estimates of annual carbon storage in five eastern North American deciduous forests. Agricultural and Forest Meteorology, 113, 3-

19 

14. Davis, K.J., Bakwin, P.S., Yi, C.X., Berger, B.W., Zhao, C.L., Teclaw, R.M., & Isebrands, J.G. (2003). The annual cycles of CO2 and H2O 

exchange over a northern mixed forest as observed from a very tall tower. Global Change Biology, 9, 1278-1293 

15. Desai, A.R., Bolstad, P.V., Cook, B.D., Davis, K.J., & Carey, E.V. (2005). Comparing net ecosystem exchange of carbon dioxide between 



11 
 

an old-growth and mature forest in the upper Midwest, USA. Agricultural and Forest Meteorology, 128, 33-55 

16. Etzold, S., Buchmann, N., & Eugster, W. (2010). Contribution of advection to the carbon budget measured by eddy covariance at a steep 

mountain slope forest in Switzerland. Biogeosciences, 7, 2461-2475 

17. Fiora, A., & Cescatti, A. (2006). Diurnal and seasonal variability in radial distribution of sap flux density: implications for estimating stand 

transpiration. Tree Physiology, 26, 1217-1225 

18. Goulden, M.L., Winston, G.C., McMillan, A.M.S., Litvak, M.E., Read, E.L., Rocha, A.V., & Elliot, J.R. (2006). An eddy covariance 

mesonet to measure the effect of forest age on land-atmosphere exchange. Global Change Biology, 12, 2146-2162 

19. Grunwald, T., & Bernhofer, C. (2007). A decade of carbon, water and energy flux measurements of an old spruce forest at the Anchor 

Station Tharandt. Tellus Series B-Chemical and Physical Meteorology, 59, 387-396 

20. Hinko-Najera, N., Isaac, P., Beringer, J., van Gorsel, E., Ewenz, C., McHugh, I., Exbrayat, J.F., Livesley, S.J., & Arndt, S.K. (2017). Net 

ecosystem carbon exchange of a dry temperate eucalypt forest. Biogeosciences, 14, 3781-3800 

21. Hussain, M.Z., Grunwald, T., Tenhunen, J.D., Li, Y.L., Mirzae, H., Bernhofer, C., Otieno, D., Dinh, N.Q., Schmidt, M., Wartinger, M., & 

Owen, K. (2011). Summer drought influence on CO2 and water fluxes of extensively managed grassland in Germany. Agriculture 



12 
 

Ecosystems & Environment, 141, 67-76 

22. Irvine, J., Law, B.E., & Hibbard, K.A. (2007). Postfire carbon pools and fluxes in semiarid ponderosa pine in Central Oregon. Global 

Change Biology, 13, 1748-1760 

23. Kazantzidis, A., Bais, A.F., Grobner, J., Herman, J.R., Kazadzis, S., Krotkov, N., Kyro, E., den Outer, P.N., Garane, K., Gorts, P., Lakkala, 

K., Meleti, C., Slaper, H., Tax, R.B., Turunen, T., & Zerefos, C.S. (2006). Comparison of satellite-derived UV irradiances with ground-

based measurements at four European stations. Journal of Geophysical Research-Atmospheres, 111 

24. Knox, S.H., Dronova, I., Sturtevant, C., Oikawa, P.Y., Matthes, J.H., Verfaillie, J., & Baldocchi, D. (2017). Using digital camera and 

Landsat imagery with eddy covariance data to model gross primary production in restored wetlands. Agricultural and Forest Meteorology, 

237, 233-245 

25. Kurbatova, J., Li, C., Varlagin, A., Xiao, X., & Vygodskaya, N. (2008). Modeling carbon dynamics in two adjacent spruce forests with 

different soil conditions in Russia. Biogeosciences, 5, 969-980 

26. Kwon, H., Law, B.E., Thomas, C.K., & Johnson, B.G. (2018). The influence of hydrological variability on inherent water use efficiency in 

forests of contrasting composition, age, and precipitation regimes in the Pacific Northwest. Agricultural and Forest Meteorology, 249, 488-



13 
 

500 

27. Ma, S.Y., Baldocchi, D.D., Xu, L.K., & Hehn, T. (2007). Inter-annual variability in carbon dioxide exchange of an oak/grass savanna and 

open grassland in California. Agricultural and Forest Meteorology, 147, 157-171 

28. Marcolla, B., Cescatti, A., Manca, G., Zorer, R., Cavagna, M., Fiora, A., Gianelle, D., Rodeghiero, M., Sottocornola, M., & Zampedri, R. 

(2011). Climatic controls and ecosystem responses drive the inter-annual variability of the net ecosystem exchange of an alpine meadow. 

Agricultural and Forest Meteorology, 151, 1233-1243 

29. Marcolla, B., Cescatti, A., Montagnani, L., Manca, G., Kerschbaumer, G., & Minerbi, S. (2005). Importance of advection in the atmospheric 

CO2 exchanges of an alpine forest. Agricultural and Forest Meteorology, 130, 193-206 

30. Marek, M.V., Janous, D., Taufarova, K., Havrankova, K., Pavelka, M., Kaplan, V., & Markova, I. (2011). Carbon exchange between 

ecosystems and atmosphere in the Czech Republic is affected by climate factors. Environmental Pollution, 159, 1035-1039 

31. Massman, W.J. (2000). A simple method for estimating frequency response corrections for eddy covariance systems. Agricultural and 

Forest Meteorology, 104, 185-198 

32. Merbold, L., Eugster, W., Stieger, J., Zahniser, M., Nelson, D., & Buchmann, N. (2014). Greenhouse gas budget (CO2, CH4 and N2O) of 



14 
 

intensively managed grassland following restoration. Global Change Biology, 20, 1913-1928 

33. Migliavacca, M., Meroni, M., Manca, G., Matteucci, G., Montagnani, L., Grassi, G., Zenone, T., Teobaldelli, M., Goded, I., Colombo, R., 

& Seufert, G. (2009). Seasonal and interannual patterns of carbon and water fluxes of a poplar plantation under peculiar eco-climatic 

conditions. Agricultural and Forest Meteorology, 149, 1460-1476 

34. Misson, L., Tang, J.W., Xu, M., McKay, M., & Goldstein, A. (2005). Influences of recovery from clear-cut, climate variability, and thinning 

on the carbon balance of a young ponderosa pine plantation. Agricultural and Forest Meteorology, 130, 207-222 

35. Mkhabela, M.S., Amiro, B.D., Barr, A.G., Black, T.A., Hawthorne, I., Kidston, J., McCaughey, J.H., Orchansky, A.L., Nesic, Z., Sass, A., 

Shashkov, A., & Zha, T. (2009). Comparison of carbon dynamics and water use efficiency following fire and harvesting in Canadian boreal 

forests. Agricultural and Forest Meteorology, 149, 783-794 

36. Monson, R.K., Turnipseed, A.A., Sparks, J.P., Harley, P.C., Scott-Denton, L.E., Sparks, K., & Huxman, T.E. (2002). Carbon sequestration 

in a high-elevation, subalpine forest. Global Change Biology, 8, 459-478 

37. Nave, L.E., Gough, C.M., Maurer, K.D., Bohrer, G., Hardiman, B.S., Le Moine, J., Munoz, A.B., Nadelhoffer, K.J., Sparks, J.P., Strahm, 

B.D., Vogel, C.S., & Curtis, P.S. (2011). Disturbance and the resilience of coupled carbon and nitrogen cycling in a north temperate forest. 



15 
 

Journal of Geophysical Research-Biogeosciences, 116 

38. Noormets, A., Chen, J., & Crow, T.R. (2007). Age-dependent changes in ecosystem carbon fluxes in managed forests in northern wisconsin, 

USA. Ecosystems, 10, 187-203 

39. Pilegaard, K., Hummelshoj, P., Jensen, N.O., & Chen, Z. (2001). Two years of continuous CO2 eddy-flux measurements over a Danish 

beech forest. Agricultural and Forest Meteorology, 107, 29-41 

40. Scott, R.L., Huxman, T.E., Cable, W.L., & Emmerich, W.E. (2006). Partitioning of evapotranspiration and its relation to carbon dioxide 

exchange in a Chihuahuan Desert shrubland. Hydrological Processes, 20, 3227-3243 

41. Scott, R.L., Jenerette, G.D., Potts, D.L., & Huxman, T.E. (2009). Effects of seasonal drought on net carbon dioxide exchange from a woody-

plant-encroached semiarid grassland. Journal of Geophysical Research-Biogeosciences, 114 

42. Stoy, P.C., Mauder, M., Foken, T., Marcolla, B., Boegh, E., Ibrom, A., Arain, M.A., Arneth, A., Aurela, M., Bernhofer, C., Cescatti, A., 

Dellwik, E., Duce, P., Gianelle, D., van Gorsel, E., Kiely, G., Knohl, A., Margolis, H., McCaughey, H., Merbold, L., Montagnani, L., Papale, 

D., Reichstein, M., Saunders, M., Serrano-Ortiz, P., Sottocornola, M., Spano, D., Vaccari, F., & Varlagin, A. (2013). A data-driven analysis 

of energy balance closure across FLUXNET research sites: The role of landscape scale heterogeneity. Agricultural and Forest Meteorology, 



16 
 

171, 137-152 

43. Sulman, B.N., Desai, A.R., Cook, B.D., Saliendra, N., & Mackay, D.S. (2009). Contrasting carbon dioxide fluxes between a drying shrub 

wetland in Northern Wisconsin, USA, and nearby forests. Biogeosciences, 6, 1115-1126 

44. Suni, T., Rinne, J., Reissell, A., Altimir, N., Keronen, P., Rannik, U., Dal Maso, M., Kulmala, M., & Vesala, T. (2003). Long-term 

measurements of surface fluxes above a Scots pine forest in Hyytiala, southern Finland, 1996-2001. Boreal Environment Research, 8, 287-

301 

45. Suyker, A.E., Verma, S.B., Burba, G.G., & Arkebauer, T.J. (2005). Gross primary production and ecosystem respiration of irrigated maize 

and irrigated soybean during a growing season. Agricultural and Forest Meteorology, 131, 180-190 

46. Suyker, A.E., Verma, S.B., Burba, G.G., Arkebauer, T.J., Walters, D.T., & Hubbard, K.G. (2004). Growing season carbon dioxide exchange 

in irrigated and rainfed maize. Agricultural and Forest Meteorology, 124, 1-13 

47. Tedeschi, V., Rey, A., Manca, G., Valentini, R., Jarvis, P.G., & Borghetti, M. (2006). Soil respiration in a Mediterranean oak forest at 

different developmental stages after coppicing. Global Change Biology, 12, 110-121 

48. Urbanski, S., Barford, C., Wofsy, S., Kucharik, C., Pyle, E., Budney, J., McKain, K., Fitzjarrald, D., Czikowsky, M., & Munger, J.W. (2007). 



17 
 

Factors controlling CO2 exchange on timescales from hourly to decadal at Harvard Forest. Journal of Geophysical Research-

Biogeosciences, 112 

49. Wohlfahrt, G., Hammerle, A., Haslwanter, A., Bahn, M., Tappeiner, U., & Cernusca, A. (2008). Seasonal and inter-annual variability of the 

net ecosystem CO2 exchange of a temperate mountain grassland: Effects of weather and management. Journal of Geophysical Research-

Atmospheres, 113 

50. Xu, L.K., Baldocchi, D.D., & Tang, J.W. (2004). How soil moisture, rain pulses, and growth alter the response of ecosystem respiration to 

temperature. Global Biogeochemical Cycles, 18 

51. Zeeman, M.J., Hiller, R., Gilgen, A.K., Michna, P., Pluss, P., Buchmann, N., & Eugster, W. (2010). Management and climate impacts on 

net CO2 fluxes and carbon budgets of three grasslands along an elevational gradient in Switzerland. Agricultural and Forest Meteorology, 

150, 519-530 

 


