
 
 

Delft University of Technology

Evaporation partitioning of forest stands
The role of forest structure
Jimenez Rodriguez, C.D.

DOI
10.4233/uuid:046a7cc0-1d66-4c7a-b294-feea556d7246
Publication date
2020
Document Version
Final published version
Citation (APA)
Jimenez Rodriguez, C. D. (2020). Evaporation partitioning of forest stands: The role of forest structure.
[Dissertation (TU Delft), Delft University of Technology]. https://doi.org/10.4233/uuid:046a7cc0-1d66-4c7a-
b294-feea556d7246

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.4233/uuid:046a7cc0-1d66-4c7a-b294-feea556d7246
https://doi.org/10.4233/uuid:046a7cc0-1d66-4c7a-b294-feea556d7246
https://doi.org/10.4233/uuid:046a7cc0-1d66-4c7a-b294-feea556d7246


 

César Dionisio 

Jiménez-Rodríguez 

EVAPORATION PARTITIONING OF FOREST STANDS 

THE ROLE OF FOREST STRUCTURE 





Evaporation partitioning of forest
stands

The role of forest structure







http://repository.tudelft.nl/






Contents

Summary xi

Samenvatting xiii

1 Introduction 1
1.1 Evaporation of forest ecosystems . . . . . . . . . . . . . . . . . . 2
1.2 How to approach evaporation partitioning? . . . . . . . . . . . . 3
1.3 A knowledge gap beneath the canopy . . . . . . . . . . . . . . . . 6
1.4 What is this thesis about? . . . . . . . . . . . . . . . . . . . . . . 8

2 A thirsty growing forest 11
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
2.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.2.1 Study Site: a Tropical Deciduous Broadleaf Forest . . . . 13
2.2.2 Experimental Design: Interception Trial . . . . . . . . . . 14
2.2.3 Data Analysis: Forest Structure and Water Fluxes . . . . 15

2.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.4 Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3 A shadowed steam machine 23
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
3.2 Methodology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

3.2.1 Study Site: Tropical Evergreen Broadleaf Forest . . . . . 26
3.2.2 Instrumentation . . . . . . . . . . . . . . . . . . . . . . . . 26
3.2.3 Water Sampling. . . . . . . . . . . . . . . . . . . . . . . . . 28
3.2.4 Energy Fluxes. . . . . . . . . . . . . . . . . . . . . . . . . . 29
3.2.5 Isotopic Analysis . . . . . . . . . . . . . . . . . . . . . . . . 30
3.2.6 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
3.3.1 Meteorological and Canopy Conditions . . . . . . . . . . . 32
3.3.2 Fluxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
3.3.3 Isotope Signatures . . . . . . . . . . . . . . . . . . . . . . . 37

3.4 Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
3.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

4 Drop, drop, drop, and the vapor goes 49
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
4.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

4.2.1 Experimental Design. . . . . . . . . . . . . . . . . . . . . . 51
4.2.2 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 52

vii



viii Contents

4.3 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . 54
4.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

5 The tale of a tree and a shrub 61
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
5.2 Methods: Assessing plant cover in arid environments . . . . . . 64

5.2.1 Study Site: Temperate Shrubland . . . . . . . . . . . . . . 64
5.2.2 Hydrologic Data. . . . . . . . . . . . . . . . . . . . . . . . . 64
5.2.3 Water Sampling. . . . . . . . . . . . . . . . . . . . . . . . . 66
5.2.4 Plant Parameters . . . . . . . . . . . . . . . . . . . . . . . . 66
5.2.5 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 67

5.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
5.4 Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
5.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

6 The thin barrier 77
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
6.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

6.2.1 Sampling of forest floor covers . . . . . . . . . . . . . . . . 79
6.2.2 Experimental Design. . . . . . . . . . . . . . . . . . . . . . 80
6.2.3 Water Sampling. . . . . . . . . . . . . . . . . . . . . . . . . 82
6.2.4 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 82
6.2.5 Statistical Analysis . . . . . . . . . . . . . . . . . . . . . . . 82

6.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
6.3.1 Evaporation rates. . . . . . . . . . . . . . . . . . . . . . . . 83
6.3.2 Isotope signatures . . . . . . . . . . . . . . . . . . . . . . . 84

6.4 Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
6.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

7 Choosing paths 91
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
7.2 Methodology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

7.2.1 Instrumentation and Measurements . . . . . . . . . . . . 93
7.2.2 Water Vapor Isotopic Calibraton . . . . . . . . . . . . . . . 94
7.2.3 Experimental Design. . . . . . . . . . . . . . . . . . . . . . 96
7.2.4 Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

7.3 Results and Discussion . . . . . . . . . . . . . . . . . . . . . . . . 97
7.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

8 A tall garden full of grownups 103
8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
8.2 Methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

8.2.1 Study Site: Temperate Evergreen Needleleaf Forest . . . 105
8.2.2 Micro-Meterorological Data . . . . . . . . . . . . . . . . . . 107
8.2.3 Sampling Design . . . . . . . . . . . . . . . . . . . . . . . . 108
8.2.4 Analysis of Stable Water Isotopes . . . . . . . . . . . . . . 108



Contents ix

8.3 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
8.4 Discussion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
8.5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

9 Conclusions 119
9.1 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
9.2 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

10 References 127

Acknowledgements 175

Curriculum Vitae 178

List of Publications 179













https://doi.org/10.3390/geosciences8120486
https://doi.org/10.3390/w11122559
https://doi.org/10.5194/hess-24-2179-2020
https://doi.org/10.5194/hess-2020-14
https://doi.org/10.5194/hess-2020-14




















https://doi.org/10.3390/geosciences8120486
























https://doi.org/10.5194/hess-24-2179-2020










https://tropicalstudies.org/










































https://doi.org/10.5194/hess-2020-14
https://doi.org/10.5194/hess-2020-14






https://doi.org/10.4121/uuid:997cc9d8-2281-453e-b631-5f93cfebe00e
https://doi.org/10.4121/uuid:997cc9d8-2281-453e-b631-5f93cfebe00e


















https://doi.org/10.3390/w11122559




































































































































http://dx.doi.org/10.1007/978-3-319-59135-3_1
http://dx.doi.org/10.1007/978-94-007-4737-1_7
http://dx.doi.org/10.1016/S1537-5110(03)00112-0
http://dx.doi.org/10.1016/S1537-5110(03)00112-0
http://dx.doi.org/10.1002/asl.312
http://dx.doi.org/10.1093/treephys/28.4.647
http://dx.doi.org/10.5194/amt-5-1491-2012
http://dx.doi.org/10.1016/S0169-5347(99)01612-2
http://www.sciencedirect.com/science/article/pii/S0022169417301853
http://www.sciencedirect.com/science/article/pii/S0022169417301853
http://dx.doi.org/10.1016/j.jhydrol.2017.03.043


http://dx.doi.org/10.1038/s41467-017-00306-z
http://dx.doi.org/10.1016/j.foreco.2018.10.024
http://dx.doi.org/10.2307/1935714
http://www.fao.org/3/X0490E/X0490E00.htm
http://www.fao.org/3/X0490E/X0490E00.htm
http://dx.doi.org/10.1007/978-3-030-29702-2_16
http://dx.doi.org/10.1002/wat2.1187
http://dx.doi.org/10.1016/j.jhydrol.2014.12.029
http://dx.doi.org/10.1002/hyp.11227
http://dx.doi.org/10.1371/journal.pone.0171072
http://dx.doi.org/10.1371/journal.pone.0171072


https://ameriflux.lbl.gov/
http://dx.doi.org/10.2136/vzj2017.08.0155
http://dx.doi.org/10.1002/hyp.10960
http://dx.doi.org/10.1002/hyp.10960
10.1007/s00442-009-1447-1
http://dx.doi.org/10.1007/s00442-009-1447-1
http://dx.doi.org/10.1007/s00442-009-1447-1
http://dx.doi.org/10.1016/j.rse.2014.11.011
http://dx.doi.org/10.1007/978-94-007-2351-1
http://dx.doi.org/10.1007/978-94-007-2351-1
http://dx.doi.org/10.1029/91JD00269
http://dx.doi.org/10.1007/978-94-007-1363-5_5
http://dx.doi.org/10.1111/gcb.12719
http://dx.doi.org/10.5194/hess-23-2129-2019
http://dx.doi.org/10.1007/978-3-319-93233-0_26
http://dx.doi.org/10.1016/B978-0-444-81546-0.50012-4


http://dx.doi.org/10.1016/0022-1694(88)90184-9
http://dx.doi.org/10.1007/BF00709218
http://dx.doi.org/10.1371/journal.pone.0215702
http://dx.doi.org/10.1016/j.agrformet.2008.01.016
http://dx.doi.org/10.1007/978-94-007-6146-9_7
http://dx.doi.org/10.1007/978-94-007-6146-9_7
http://dx.doi.org/10.2307/2388534
http://dx.doi.org/10.1016/j.icarus.2016.05.030
http://dx.doi.org/10.1016/j.icarus.2016.05.030
http://dx.doi.org/10.1002/jgrd.50701
http://dx.doi.org/10.1175/1520-0442(1999)012<1601:COEIAB>2.0.CO;2
http://dx.doi.org/10.1175/1520-0442(1999)012<1601:COEIAB>2.0.CO;2
http://dx.doi.org/10.1002/hyp.10463
http://dx.doi.org/10.1029/WR015i001p00164
http://dx.doi.org/10.1029/WR015i001p00164
http://dx.doi.org/10.1029/97JD00193


http://dx.doi.org/10.1007/s10021-011-9463-5
http://dx.doi.org/10.1016/j.jhydrol.2015.05.019
http://dx.doi.org/10.1016/j.jhydrol.2015.05.019
http://dx.doi.org/10.1002/hyp.8409
http://dx.doi.org/10.1002/eco.118
http://dx.doi.org/10.1016/S0168-1923(01)00251-9
http://dx.doi.org/10.1023/A:1024148707239
http://dx.doi.org/10.1023/A:1002039610790
http://dx.doi.org/10.1103/PhysRev.27.779
http://dx.doi.org/10.1016/j.agrformet.2019.01.035


http://dx.doi.org/10.5194/bg-14-5115-2017
http://dx.doi.org/10.1007/s00442-010-1832-9
http://dx.doi.org/10.1007/s00468-011-0551-0
http://dx.doi.org/10.1175/1520-0442(1993)006<1077:EOCPR>2.0.CO;2
http://dx.doi.org/10.1175/1520-0442(1993)006<1077:EOCPR>2.0.CO;2
http://dx.doi.org/10.1016/j.agee.2004.01.015
http://dx.doi.org/10.1016/j.agee.2004.01.015
http://dx.doi.org/10.1016/0022-1694(94)02575-V
http://dx.doi.org/10.1016/0022-1694(94)02575-V
https://www.hydrol-earth-syst-sci.net/16/3717/2012/
http://dx.doi.org/10.5194/hess-16-3717-2012
http://dx.doi.org/10.5194/hess-16-3717-2012
http://dx.doi.org/10.1080/02626667.2010.487975
http://dx.doi.org/10.1139/x98-036
http://dx.doi.org/10.1139/x98-036
http://dx.doi.org/10.1016/j.jhydrol.2012.04.060
http://dx.doi.org/10.1016/j.jhydrol.2012.04.060
http://dx.doi.org/10.1016/0022-1694(86)90139-3
http://dx.doi.org/10.1016/0022-1694(86)90139-3


http://dx.doi.org/10.1093/treephys/18.8-9.625
http://dx.doi.org/10.1007/s004420050363
http://dx.doi.org/10.1007/s004420050363
https://www.elsevier.com/books/encyclopedia-of-biodiversity/levin/978-0-12-384719-5
https://www.elsevier.com/books/encyclopedia-of-biodiversity/levin/978-0-12-384719-5
https://www.elsevier.com/books/encyclopedia-of-biodiversity/levin/978-0-12-384719-5
http://dx.doi.org/10.1007/978-3-319-27422-5_5
http://dx.doi.org/10.1016/j.earscirev.2010.11.002
http://dx.doi.org/10.1016/j.earscirev.2010.11.002
http://dx.doi.org/10.1007/s13280-010-0038-z
http://dx.doi.org/10.1016/j.jhydrol.2011.07.034
http://dx.doi.org/10.1016/S0140-1963(03)00125-3
http://dx.doi.org/10.1007/978-94-007-1363-5_20
http://dx.doi.org/10.1007/978-94-007-1363-5_20
http://dx.doi.org/10.1007/s11104-010-0283-8
https://www.crcpress.com/Tropical-Dry-Forests-in-the-Americas-Ecology-Conservation-and-Management/Sanchez-Azofeifa-Powers-Fernandes-Quesada/p/book/9780367379490


https://www.crcpress.com/Tropical-Dry-Forests-in-the-Americas-Ecology-Conservation-and-Management/Sanchez-Azofeifa-Powers-Fernandes-Quesada/p/book/9780367379490
https://www.crcpress.com/Tropical-Dry-Forests-in-the-Americas-Ecology-Conservation-and-Management/Sanchez-Azofeifa-Powers-Fernandes-Quesada/p/book/9780367379490
https://www.crcpress.com/Tropical-Dry-Forests-in-the-Americas-Ecology-Conservation-and-Management/Sanchez-Azofeifa-Powers-Fernandes-Quesada/p/book/9780367379490
https://www.crcpress.com/Tropical-Dry-Forests-in-the-Americas-Ecology-Conservation-and-Management/Sanchez-Azofeifa-Powers-Fernandes-Quesada/p/book/9780367379490
http://dx.doi.org/10.1890/02-0287
http://dx.doi.org/10.1093/treephys/27.2.181
http://dx.doi.org/10.1093/treephys/27.2.181
http://dx.doi.org/10.1111/pce.12703
http://dx.doi.org/10.1086/284464
http://dx.doi.org/10.1007/BF00317853
http://dx.doi.org/10.1002/2015JD023253
http://dx.doi.org/10.1002/2015JD023253
http://dx.doi.org/10.1111/nph.13036
http://dx.doi.org/10.1007/s00442-004-1551-1
http://dx.doi.org/10.1111/j.1745-6584.2006.00293.x
http://dx.doi.org/10.1111/j.1745-6584.2006.00293.x
http://dx.doi.org/10.3390/w10030317


http://dx.doi.org/10.5194/hess-22-3701-2018
http://dx.doi.org/10.1086/230638
http://dx.doi.org/10.1038/nature12925
http://dx.doi.org/10.1007/978-3-030-29702-2_3
http://dx.doi.org/10.1016/j.agrformet.2004.12.012
http://dx.doi.org/10.1016/j.agrformet.2004.12.012
https://water.usgs.gov/software/code/geochemical/lims/doc/ofr00345.pdf
https://water.usgs.gov/software/code/geochemical/lims/doc/ofr00345.pdf
http://dx.doi.org/10.1071/BT02124
http://dx.doi.org/10.1007/s10546-009-9456-5
http://dx.doi.org/10.1007/s10546-009-9456-5
http://dx.doi.org/10.1126/science.133.3467.1833
http://dx.doi.org/10.1126/science.133.3467.1833


http://dx.doi.org/10.1002/1099-1085(200011/12)14:16/17<2903::AID-HYP126>3.0.CO;2-6
http://dx.doi.org/10.1002/1099-1085(200011/12)14:16/17<2903::AID-HYP126>3.0.CO;2-6
http://dx.doi.org/10.1038/nature14967
http://dx.doi.org/10.1126/science.aau3445
http://dx.doi.org/10.1126/science.aau3445
https://ies-ows.jrc.ec.europa.eu/efdac/download/Atlas/pdf/Pseudotsuga_menziesii.pdf
https://ies-ows.jrc.ec.europa.eu/efdac/download/Atlas/pdf/Pseudotsuga_menziesii.pdf
http://dx.doi.org/10.1007/s40641-018-0101-6
http://dx.doi.org/10.1007/s40641-018-0101-6
http://dx.doi.org/10.1002/0470848944.hsa046
http://dx.doi.org/10.1016/B978-0-444-81546-0.50013-6
http://dx.doi.org/10.1016/B978-0-444-81546-0.50013-6
http://dx.doi.org/10.1146/annurev.ecolsys.33.020602.095451
http://dx.doi.org/10.1007/BF00582230
http://dx.doi.org/10.1093/treephys/tpy002


http://dx.doi.org/10.1002/hyp.6974
http://dx.doi.org/10.1002/(SICI)1099-1085(20000215)14:2<251::AID-HYP923>3.0.CO;2-R
http://dx.doi.org/10.1002/(SICI)1099-1085(20000215)14:2<251::AID-HYP923>3.0.CO;2-R
https://www.efi.int/sites/default/files/files/publication-bank/2019/efi_wsctu9_2019.pdf
https://www.efi.int/sites/default/files/files/publication-bank/2019/efi_wsctu9_2019.pdf
http://dx.doi.org/10.1016/j.agrformet.2015.09.006
http://dx.doi.org/10.1029/2009JG000933
http://dx.doi.org/10.1016/j.jhydrol.2013.05.033
http://dx.doi.org/10.1111/nph.12878
http://dx.doi.org/10.3389/fpls.2017.00005
http://dx.doi.org/10.1002/hyp.3360020403


http://dx.doi.org/10.1016/j.jhydrol.2009.08.004
http://dx.doi.org/10.1016/j.jhydrol.2009.08.004
http://dx.doi.org/10.1111/j.1365-3040.1992.tb01657.x
http://dx.doi.org/10.1111/j.1365-3040.1992.tb01657.x
http://dx.doi.org/10.1111/j.1366-9516.2004.00089.x
http://dx.doi.org/10.1016/j.gloenvcha.2017.01.002
http://dx.doi.org/10.1016/j.gloenvcha.2017.01.002
http://dx.doi.org/10.1007/s11104-006-9177-1
http://dx.doi.org/10.1007/s11104-006-9177-1
https://www.atmos-chem-phys.net/11/1853/2011/
http://dx.doi.org/10.5194/acp-11-1853-2011
http://dx.doi.org/10.1029/2010WR009127
http://dx.doi.org/10.5194/hess-18-2021-2014
http://dx.doi.org/10.1002/hyp.11233
http://dx.doi.org/10.1002/hyp.11233


http://dx.doi.org/10.1104/pp.106.093278
http://dx.doi.org/10.1007/s12665-012-1820-y
http://dx.doi.org/10.1007/s12665-012-1820-y
http://dx.doi.org/10.1038/nclimate1907
http://dx.doi.org/10.1111/j.1365-3040.2009.01996.x
http://dx.doi.org/10.1007/BF02189035
http://dx.doi.org/10.3389/feart.2019.00150
http://dx.doi.org/10.1007/s11104-014-2373-5
https://fluxnet.fluxdata.org/
http://dx.doi.org/10.1093/treephys/tpv011
http://dx.doi.org/10.1016/j.agrformet.2010.08.005
http://dx.doi.org/10.1016/j.agrformet.2010.08.005


http://dx.doi.org/10.1126/sciadv.1501392
http://dx.doi.org/10.1007/0-387-33745-8
http://dx.doi.org/10.1007/0-387-33745-8
http://dx.doi.org/10.1175/BAMS-D-15-00152.1
http://dx.doi.org/10.5194/hess-20-715-2016
http://dx.doi.org/10.1080/10256010801887067
http://dx.doi.org/10.1029/96JD00053


http://dx.doi.org/10.1016/j.jhydrol.2013.10.026
http://dx.doi.org/10.1016/j.jhydrol.2010.10.022
http://dx.doi.org/10.1002/hyp.7712
http://dx.doi.org/10.1007/978-94-007-1363-5_22
https://www.hydrol-earth-syst-sci.net/11/695/2007/
http://dx.doi.org/10.5194/hess-11-695-2007
http://dx.doi.org/10.1029/2008WR007308
http://dx.doi.org/10.1093/treephys/tpy004
http://dx.doi.org/10.1093/treephys/tpy004
http://dx.doi.org/10.2166/nh.1993.0015
http://dx.doi.org/10.2166/nh.1993.0015
http://dx.doi.org/10.1002/hyp.5766
https://edis.ifas.ufl.edu/st577


http://dx.doi.org/10.1016/j.agrformet.2018.04.004
http://dx.doi.org/10.1016/j.foreco.2017.11.002
http://dx.doi.org/10.1016/j.foreco.2017.11.002
http://digitalcommons.mtu.edu/bryophyte-ecology/
http://digitalcommons.mtu.edu/bryophyte-ecology/
http://dx.doi.org/10.1111/j.1600-0889.2007.00275.x
http://dx.doi.org/10.1111/j.1600-0889.2007.00275.x
http://dx.doi.org/10.4141/cjss-2014-092
http://dx.doi.org/10.1029/2011JD017168
http://dx.doi.org/10.5194/hess-2019-579
http://dx.doi.org/10.5194/hess-2019-579
http://dx.doi.org/10.1111/pce.12151
http://dx.doi.org/10.1017/S026646741600033X


http://dx.doi.org/10.3390/w10050538
http://dx.doi.org/10.2136/vzj2017.08.0157
https://hal.archives-ouvertes.fr/hal-00882347
http://dx.doi.org/10.1093/treephys/3.4.309
http://dx.doi.org/10.1093/treephys/3.4.309
http://dx.doi.org/10.1016/j.agrformet.2013.02.009
http://dx.doi.org/10.1016/j.agrformet.2013.02.009
http://dx.doi.org/10.1007/BF02858417
http://dx.doi.org/10.1016/j.jhydrol.2012.04.041
http://dx.doi.org/10.1002/2016JG003415
http://dx.doi.org/10.1016/S2095-3119(15)61258-8


http://dx.doi.org/10.1016/j.jhydrol.2017.04.037
http://dx.doi.org/10.2307/24111027
http://dx.doi.org/10.2307/24111027
http://dx.doi.org/10.2136/vzj2011.0159
http://dx.doi.org/10.2136/vzj2011.0159
https://www.thingiverse.com/thing:1067700
https://www.thingiverse.com/thing:1067700
http://dx.doi.org/10.1007/s13143-015-0068-3
http://dx.doi.org/10.1016/j.foreco.2014.06.009
http://dx.doi.org/10.1016/j.foreco.2014.06.009
http://dx.doi.org/10.1175/JCLI-D-13-00074.1
http://dx.doi.org/10.1016/j.agrformet.2007.07.006
http://dx.doi.org/10.1016/j.agrformet.2007.07.006
http://dx.doi.org/10.1029/1999JD900080
http://dx.doi.org/10.1016/j.agrformet.2013.12.008
http://dx.doi.org/10.1016/j.agrformet.2013.12.008


http://dx.doi.org/10.1029/2003GB002128
http://dx.doi.org/10.1029/2003GB002128
http://dx.doi.org/10.5194/hess-19-4427-2015
http://dx.doi.org/10.5194/acp-17-6113-2017
http://dx.doi.org/10.1177/194008291500800109
http://dx.doi.org/10.1093/treephys/17.8-9.501
http://dx.doi.org/10.1029/2007WR005994
http://dx.doi.org/10.1016/j.jhydrol.2011.07.033


http://dx.doi.org/10.1080/10256010801887174
http://dx.doi.org/10.1016/S0169-5347(98)01328-7
http://dx.doi.org/10.1016/S0169-5347(98)01328-7
http://dx.doi.org/10.1002/hyp.10772
http://dx.doi.org/10.1016/j.geoderma.2013.01.009
http://dx.doi.org/10.1016/j.geoderma.2013.01.009
http://dx.doi.org/10.1007/s12665-014-3505-1
http://dx.doi.org/10.1016/j.jhydrol.2011.08.043
http://dx.doi.org/10.1016/j.jhydrol.2011.08.043
https://www.iaea.org/publications/10991/supporting-sampling-and-sample-preparation-tools-for-isotope-and-nuclear-analysis
https://www.iaea.org/publications/10991/supporting-sampling-and-sample-preparation-tools-for-isotope-and-nuclear-analysis
http://dx.doi.org/10.1029/2009JD012895
http://dx.doi.org/10.1016/j.agrformet.2009.02.003
http://dx.doi.org/10.1016/j.agrformet.2009.02.003


https://imgbin.com/
http://www.sciencedirect.com/science/article/pii/B9780444815460500100
http://www.sciencedirect.com/science/article/pii/B9780444815460500100
http://dx.doi.org/10.1016/B978-0-444-81546-0.50010-0
http://dx.doi.org/10.1175/JHM545.1
http://dx.doi.org/10.1007/BF00317284
http://dx.doi.org/10.1007/BF00712176
http://dx.doi.org/10.1016/j.agrformet.2009.02.004
http://dx.doi.org/10.1016/j.agrformet.2009.02.004
http://dx.doi.org/10.1371/journal.pone.0045902
http://dx.doi.org/10.1016/j.jhydrol.2018.04.003
http://dx.doi.org/10.1016/j.jhydrol.2018.04.003
http://europepmc.org/abstract/CBA/329392
http://europepmc.org/abstract/CBA/329392
http://dx.doi.org/10.5194/hess-2019-566
http://dx.doi.org/10.5194/hess-2019-566


https://data.4tu.nl/repository/uuid:997cc9d8-2281-453e-b631-5f93cfebe00e
https://data.4tu.nl/repository/uuid:997cc9d8-2281-453e-b631-5f93cfebe00e
http://dx.doi.org/10.1002/2013WR013508
http://dx.doi.org/10.1007/s10265-013-0563-5
http://dx.doi.org/10.1016/j.foreco.2004.07.001
http://dx.doi.org/10.5194/bg-15-631-2018
http://dx.doi.org/10.1016/S0168-1923(00)00182-9
http://dx.doi.org/10.1111/gcb.12640
http://dx.doi.org/10.1016/0016-7037(58)90033-4
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-26070.pdf
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-26070.pdf
http://dx.doi.org/10.1016/B978-0-444-81546-0.50009-4
http://dx.doi.org/10.1016/B978-0-444-81546-0.50009-4


http://dx.doi.org/10.1016/B978-0-444-81546-0.50012-4
http://dx.doi.org/10.1016/B978-0-444-81546-0.50012-4
http://www.jstor.org/stable/42602976
http://www.jstor.org/stable/42602976
http://dx.doi.org/10.1002/2017JB014020
http://dx.doi.org/10.1016/S0022-1694(98)00200-5
http://dx.doi.org/10.1007/978-3-030-29702-2_2
https://open.library.ubc.ca/cIRcle/collections/facultyresearchandpublications/52383/items/1.0107268
https://open.library.ubc.ca/cIRcle/collections/facultyresearchandpublications/52383/items/1.0107268
http://dx.doi.org/10.1016/j.jhydrol.2014.10.004
http://dx.doi.org/10.1016/j.jhydrol.2014.10.004
http://projects.knmi.nl/klimatologie/uurgegevens/selectie.cgi
http://projects.knmi.nl/klimatologie/uurgegevens/selectie.cgi
http://dx.doi.org/10.1002/2013JD019976
http://dx.doi.org/10.1002/rcm.5198


http://dx.doi.org/10.1016/j.agrformet.2013.09.003
http://dx.doi.org/10.1007/BF02182953
http://dx.doi.org/10.1127/0941-2948/2006/0130
http://dx.doi.org/10.1002/eco.44
http://dx.doi.org/10.1007/978-94-007-1363-5_19
http://dx.doi.org/10.1016/j.agrformet.2017.03.002
http://dx.doi.org/10.1093/treephys/3.4.309
http://dx.doi.org/10.5194/amt-5-2069-2012
http://dx.doi.org/10.1016/j.jhydrol.2005.01.009


http://www.sciencedirect.com/science/article/pii/S0168192399001264
http://www.sciencedirect.com/science/article/pii/S0168192399001264
http://dx.doi.org/10.1016/S0168-1923(99)00126-4
http://dx.doi.org/10.1007/s10021-006-0063-8
http://dx.doi.org/10.1002/2015GL064672
http://dx.doi.org/10.1175/JHM596.1
http://dx.doi.org/10.1175/JHM596.1
http://dx.doi.org/10.5194/acp-11-741-2011
http://dx.doi.org/10.1111/j.1600-0889.2006.00191.x
http://dx.doi.org/10.1111/j.1600-0889.2006.00191.x
http://dx.doi.org/10.1016/j.foreco.2015.09.003
http://dx.doi.org/10.15517/RBT.V57I3.5495
http://dx.doi.org/10.15517/RBT.V57I3.5495


https://www.lgrinc.com/analyzers/isotope/isotopic-water-analyzer
https://www.lgrinc.com/analyzers/isotope/isotopic-water-analyzer
http://dx.doi.org/10.1007/s00254-007-0683-0
http://dx.doi.org/10.1002/hyp.11275
http://dx.doi.org/10.1002/hyp.11275
http://dx.doi.org/10.1016/S1002-0160(11)60175-6
http://dx.doi.org/10.1016/S1002-0160(11)60175-6
http://dx.doi.org/10.1017/S0266467400002327
http://dx.doi.org/10.1017/S0266467400002327
http://dx.doi.org/10.5194/bg-7-301-2010
http://dx.doi.org/10.5194/bg-7-301-2010
http://dx.doi.org/10.1002/hyp.11360
http://dx.doi.org/10.1002/hyp.11360
10.1007/s11104-008-9696-z
10.1007/s11104-008-9696-z
http://dx.doi.org/10.1007/s11104-008-9696-z
http://www.jstor.org/stable/27646139
http://dx.doi.org/10.1127/0941-2948/2001/0010-0071
http://dx.doi.org/10.1127/0941-2948/2001/0010-0071


http://dx.doi.org/10.5194/hess-15-1291-2011
http://dx.doi.org/10.1016/j.agrformet.2009.12.006
http://dx.doi.org/10.1016/j.agrformet.2009.12.006
http://dx.doi.org/10.2166/nh.2008.110
http://dx.doi.org/10.1111/geb.12113
http://dx.doi.org/10.1016/j.ufug.2013.09.001
http://dx.doi.org/10.1016/0168-1923(88)90067-6
http://dx.doi.org/10.1016/j.jhydrol.2005.03.040
http://dx.doi.org/10.1029/2002JD003353
https://www.efi.int/sites/default/files/files/publication-bank/2019/efi_wsctu9_2019.pdf
https://www.efi.int/sites/default/files/files/publication-bank/2019/efi_wsctu9_2019.pdf
http://dx.doi.org/10.1590/S0100-67622013000400005
http://dx.doi.org/10.1590/S0100-67622013000400005
http://dx.doi.org/10.1080/10256016.2013.821468


http://dx.doi.org/10.1002/eco.1879
http://dx.doi.org/10.5194/hess-20-4237-2016
http://dx.doi.org/10.1111/gcb.13221
http://dx.doi.org/10.1093/treephys/tpw115
http://dx.doi.org/10.5194/acp-8-6245-2008
http://dx.doi.org/10.1127/0941-2948/2006/0167
http://dx.doi.org/10.1029/WR009i006p01579
http://dx.doi.org/10.1111/j.1365-3040.2005.01404.x
http://dx.doi.org/10.1023/A:1004355423241
http://dx.doi.org/10.1029/2009WR008902


http://dx.doi.org/10.5194/hess-15-967-2011
http://dx.doi.org/10.5194/hess-15-967-2011
http://dx.doi.org/10.1029/2009JD013530
https://www.hydrol-earth-syst-sci.net/15/453/2011/
http://dx.doi.org/10.5194/hess-15-453-2011
http://dx.doi.org/10.1002/eco.1920
http://dx.doi.org/10.1111/j.1461-0248.2008.01163.x
http://dx.doi.org/10.1111/j.1461-0248.2008.01163.x
http://dx.doi.org/10.1111/btp.12187
http://dx.doi.org/10.1016/j.jhydrol.2005.07.002
http://dx.doi.org/10.1016/j.jhydrol.2005.07.002
http://dx.doi.org/10.1146/annurev.es.17.110186.000435
http://dx.doi.org/10.1016/B978-012457553-0/50005-8
http://dx.doi.org/10.1016/j.jaridenv.2006.12.026
http://dx.doi.org/10.1016/j.jaridenv.2006.12.026


http://dx.doi.org/10.1016/j.japb.2016.03.019
http://dx.doi.org/10.1016/j.tree.2017.02.020
http://dx.doi.org/10.1016/0002-1571(65)90013-0
http://www7.ncdc.noaa.gov/CDO/cdoselect.cmd
http://www7.ncdc.noaa.gov/CDO/cdoselect.cmd
http://dx.doi.org/10.1016/0022-1694(80)90121-3
http://dx.doi.org/10.1007/s11104-010-0653-2
http://dx.doi.org/10.1007/s11104-010-0653-2
http://dx.doi.org/10.1111/2041-210X.12869
http://dx.doi.org/10.1016/j.foreco.2010.07.054
http://dx.doi.org/10.1093/forestscience/50.3.299
http://dx.doi.org/10.1093/forestscience/50.3.299
http://dx.doi.org/10.1146/annurev.es.04.110173.000325
http://dx.doi.org/10.1146/annurev.es.04.110173.000325
http://dx.doi.org/10.1890/03-0346
http://dx.doi.org/10.1590/0100-67622016000500003


http://dx.doi.org/10.5194/hess-22-3619-2018
http://dx.doi.org/10.1002/hyp.10870
http://old.worldagroforestry.org/treedb/index.php
http://old.worldagroforestry.org/treedb/index.php
http://dx.doi.org/10.1111/jvs.12570
http://dx.doi.org/10.1007/s10712-019-09553-9
http://dx.doi.org/10.1007/s10712-019-09553-9
http://dx.doi.org/10.1371/journal.pone.0009672
http://dx.doi.org/10.1371/journal.pone.0009672
http://dx.doi.org/10.1002/env.2221
http://dx.doi.org/10.1111/j.1745-9125.1998.tb01268.x
http://dx.doi.org/10.1016/j.agrformet.2019.107786


http://dx.doi.org/10.1126/science.aai9214
https://hal.archives-ouvertes.fr/hal-00298818
http://dx.doi.org/10.1073/pnas.1315126111
http://dx.doi.org/10.1073/pnas.1315126111
http://dx.doi.org/10.1002/rcm.4359
http://dx.doi.org/10.1007/s00442-003-1218-3
http://dx.doi.org/10.1007/s00442-003-1218-3
http://dx.doi.org/10.1007/s00442-004-1816-8
https://books.google.nl/books?id=ExlFulltapcC
https://books.google.nl/books?id=ExlFulltapcC
http://dx.doi.org/10.1016/j.enbuild.2014.08.032
http://dx.doi.org/10.1016/j.enbuild.2014.08.032


http://dx.doi.org/10.1038/nature16512
http://dx.doi.org/10.1111/geb.12668
http://dx.doi.org/10.1111/geb.12364
http://dx.doi.org/10.13031/2013.19812
http://dx.doi.org/10.13031/2013.19812
http://dx.doi.org/10.1007/s10113-014-0689-6
http://dx.doi.org/10.1016/j.biocon.2009.09.020
http://dx.doi.org/10.1016/j.biocon.2009.09.020


http://dx.doi.org/10.1016/0168-1923(90)90050-G
http://dx.doi.org/10.1016/0168-1923(90)90050-G
http://dx.doi.org/10.1007/BF00120056
http://dx.doi.org/10.1016/j.jhydrol.2009.02.044
http://dx.doi.org/10.9734/BJAST/2015/17502
http://dx.doi.org/10.9734/BJAST/2015/17502
http://dx.doi.org/10.1029/2019WR025181
http://dx.doi.org/10.1029/2019WR025181
http://dx.doi.org/10.1007/978-94-007-1363-5_18
http://dx.doi.org/10.1002/eco.1801
https://www.R-project.org/
https://www.R-project.org/
http://dx.doi.org/10.3390/f8020040
http://dx.doi.org/10.1175/JTECH-D-11-00053.1


http://dx.doi.org/10.1016/j.agrformet.2010.01.010
http://dx.doi.org/10.1016/j.agrformet.2010.01.010
http://dx.doi.org/10.1175/1520-0450(1968)007<0417:EPITTF>2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1968)007<0417:EPITTF>2.0.CO;2
http://dx.doi.org/10.1007/978-3-319-27422-5_4
http://dx.doi.org/10.1029/98WR00917
http://dx.doi.org/10.1029/2007JG000640
http://dx.doi.org/10.1104/pp.120.4.1165
http://dx.doi.org/10.1002/ecy.1597
http://www.sciencedirect.com/science/article/pii/S096098221630625X
http://www.sciencedirect.com/science/article/pii/S096098221630625X
http://dx.doi.org/10.1016/j.cub.2016.06.013
http://dx.doi.org/10.1111/j.1438-8677.2012.00618.x
http://dx.doi.org/10.1111/j.1438-8677.2012.00618.x
http://dx.doi.org/10.1002/hyp.7743


http://dx.doi.org/10.5194/bg-14-2199-2017
http://dx.doi.org/10.1016/j.agrformet.2006.07.006
http://dx.doi.org/10.1016/j.agrformet.2006.07.006
http://dx.doi.org/10.1029/GM078p0001
http://dx.doi.org/10.1590/2318-0331.011616045
http://dx.doi.org/10.1007/s10342-017-1098-4
http://dx.doi.org/10.1016/j.jhydrol.2013.09.053
http://dx.doi.org/10.1590/S0103-90162011000200005
http://dx.doi.org/10.4236/ojmh.2013.34027
http://dx.doi.org/10.1002/hyp.5746


http://dx.doi.org/10.1016/j.agrformet.2007.04.015
http://dx.doi.org/10.1016/j.agrformet.2007.04.015
http://dx.doi.org/10.1002/hyp.5563
http://dx.doi.org/10.2136/sssaj2005.0117
http://dx.doi.org/10.1002/hyp.6335
http://dx.doi.org/10.1016/S0022-1694(96)03201-5
http://dx.doi.org/10.1016/S0022-1694(97)00047-4
http://dx.doi.org/10.1016/S0022-1694(97)00047-4
http://dx.doi.org/10.1029/2000WR900074
http://dx.doi.org/10.5194/hess-22-819-2018
http://dx.doi.org/10.1016/S0140-1963(18)31182-0
http://dx.doi.org/10.1016/j.agrformet.2014.01.011
http://dx.doi.org/10.1016/j.agrformet.2014.01.011
http://dx.doi.org/10.1007/s10342-013-0745-7
http://dx.doi.org/10.1016/j.agrformet.2014.12.007


http://dx.doi.org/10.1002/eco.1479
http://dx.doi.org/10.1046/j.1365-2745.2001.00576.x
http://dx.doi.org/10.1046/j.1365-2745.2001.00576.x
http://dx.doi.org/10.1007/s00442-004-1520-8
http://dx.doi.org/10.1007/s00442-004-1520-8
http://dx.doi.org/10.1016/S0168-1923(02)00197-1
http://dx.doi.org/10.1002/qj.49708436102
http://dx.doi.org/10.1016/j.rse.2017.03.023
http://dx.doi.org/10.1016/j.rse.2017.03.023
http://dx.doi.org/10.1016/j.tree.2004.09.003
http://dx.doi.org/10.1111/1365-2745.12332
http://dx.doi.org/10.1111/1365-2745.12332
http://dx.doi.org/10.1016/j.envexpbot.2017.05.017
http://dx.doi.org/10.1016/j.envexpbot.2017.05.017
http://dx.doi.org/10.1002/2016GL069918


http://dx.doi.org/10.1002/hyp.11077
http://dx.doi.org/10.1002/hyp.11077
http://dx.doi.org/10.1007/s12665-015-4350-6
http://dx.doi.org/10.1007/s12665-015-4350-6
http://dx.doi.org/10.1038/s41586-018-0411-9
http://dx.doi.org/10.1016/j.agrformet.2016.07.001
http://dx.doi.org/10.1002/hyp.11351
http://dx.doi.org/10.3847/2041-8213/aafb0a
http://dx.doi.org/10.1002/hyp.7593
http://ebookcentral.proquest.com/lib/delft/detail.action?docID=1077405
http://ebookcentral.proquest.com/lib/delft/detail.action?docID=1077405
http://dx.doi.org/10.1002/hyp.10936
http://dx.doi.org/10.1016/S0022-1694(96)03337-9
http://dx.doi.org/10.1029/WR017i006p01651
http://dx.doi.org/10.1029/WR017i006p01651


http://dx.doi.org/10.1002/2015RG000515
http://dx.doi.org/10.1029/2018RG000633
http://dx.doi.org/10.5194/hess-21-3839-2017
http://dx.doi.org/10.5194/hess-21-3839-2017
http://dx.doi.org/10.5194/hess-21-3839-2017
http://dx.doi.org/10.5194/hess-21-3839-2017
http://dx.doi.org/10.1002/hyp.6610
http://dx.doi.org/10.5194/acp-13-4815-2013
http://dx.doi.org/10.1002/2015JD023234
http://dx.doi.org/10.5194/acp-14-7741-2014
http://dx.doi.org/10.5194/acp-14-7741-2014


http://dx.doi.org/10.1029/2006GL028307
http://dx.doi.org/10.1029/2006GL028307
http://dx.doi.org/10.1007/978-94-009-3027-8
http://www.eos.ubc.ca/books/Practical_Meteorology/
http://www.eos.ubc.ca/books/Practical_Meteorology/
http://dx.doi.org/10.1016/j.agrformet.2016.06.002
http://dx.doi.org/10.1079/9781780646602.0032
http://dx.doi.org/10.1079/9781780646602.0032
http://dx.doi.org/10.1016/j.agrformet.2013.08.006
http://dx.doi.org/10.1016/j.agrformet.2013.08.006
http://dx.doi.org/10.5194/hess-16-2605-2012
http://dx.doi.org/10.5194/hess-16-2605-2012
http://dx.doi.org/10.1002/hyp.9739
http://dx.doi.org/10.1016/j.jhydrol.2018.01.067
http://dx.doi.org/10.1016/j.jhydrol.2018.01.067
http://dx.doi.org/10.1002/jgrd.50675


http://dx.doi.org/10.1016/j.rse.2019.111262
http://dx.doi.org/10.1016/j.rse.2012.05.005
http://dx.doi.org/10.2307/210739
https://hal.archives-ouvertes.fr/hal-00304698/
https://hal.archives-ouvertes.fr/hal-00304698/
http://dx.doi.org/10.1016/0022-1694(94)90081-7
http://dx.doi.org/10.1016/S0022-1694(00)00301-2
http://dx.doi.org/10.1016/S0022-1694(00)00301-2
http://dx.doi.org/10.1002/adv.1983.060030304
http://dx.doi.org/10.1002/adv.1983.060030304
http://dx.doi.org/10.1002/hyp.7358
http://dx.doi.org/10.1002/hyp.7358
http://dx.doi.org/10.1002/2016GL072108
http://dx.doi.org/10.1007/s13595-017-0628-z
http://dx.doi.org/10.1007/s00468-002-0227-x


http://dx.doi.org/10.1109/JSEN.2011.2162060
http://dx.doi.org/10.1109/JSEN.2011.2162060
http://dx.doi.org/10.5194/hess-20-2403-2016
http://dx.doi.org/10.1007/s10021-004-0138-3
http://dx.doi.org/10.1016/0002-1571(76)90022-4
http://dx.doi.org/10.1016/S0378-1127(00)00439-4
http://dx.doi.org/10.1111/nph.14616
http://dx.doi.org/10.1002/rcm.2826
http://dx.doi.org/10.1002/rcm.2826
http://dx.doi.org/10.1002/2013WR014012
http://dx.doi.org/10.1016/j.advwatres.2010.02.007
http://dx.doi.org/10.1016/j.advwatres.2010.02.007
http://dx.doi.org/10.1111/nph.13868
http://dx.doi.org/10.1111/nph.13569


http://dx.doi.org/10.1016/0304-3800(95)00024-0
http://dx.doi.org/10.1016/0168-1923(94)05084-J
http://dx.doi.org/10.1038/nature19819
http://dx.doi.org/10.1002/2014GL061439
http://dx.doi.org/10.1016/j.gca.2012.12.047
http://dx.doi.org/10.1016/j.gca.2012.12.047
http://dx.doi.org/10.1016/j.agwat.2009.11.008
http://dx.doi.org/10.1016/j.agwat.2009.11.008
http://dx.doi.org/10.1029/2002JD002581
http://dx.doi.org/10.1002/1099-1085(20000615)14:8<1407::AID-HYP992>3.0.CO;2-K
http://dx.doi.org/10.1002/1099-1085(20000615)14:8<1407::AID-HYP992>3.0.CO;2-K
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200005972
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=200005972


http://dx.doi.org/10.1021/es802065s
http://dx.doi.org/10.1002/rcm.6270
http://dx.doi.org/10.1029/94RG01873
http://dx.doi.org/10.1007/s00442-012-2495-5
http://dx.doi.org/10.1002/2014WR016737
http://dx.doi.org/10.1002/2014WR016737
http://dx.doi.org/10.1016/j.agrformet.2015.12.003
http://dx.doi.org/10.1016/j.pce.2010.07.016
http://dx.doi.org/10.1016/j.pce.2010.07.016
http://dx.doi.org/10.1002/rcm.2456
http://dx.doi.org/10.1016/j.tree.2006.04.002
http://www.jstor.org/stable/2404448
http://www.jstor.org/stable/2404448


http://dx.doi.org/10.1007/s00382-014-2430-z
http://dx.doi.org/10.1016/j.agrformet.2004.04.008
http://dx.doi.org/10.1016/S0168-1923(00)00124-6
http://dx.doi.org/10.1016/S0168-1923(00)00124-6
http://dx.doi.org/10.1007/s10342-014-0855-x
http://dx.doi.org/10.1007/s10342-014-0855-x
http://dx.doi.org/10.1111/j.1365-3040.2007.01652.x
http://dx.doi.org/10.1111/j.1365-3040.2007.01652.x
http://dx.doi.org/10.1073/pnas.1621516114
http://dx.doi.org/10.1016/j.agrformet.2018.09.005
http://dx.doi.org/10.13031/trans.59.11059
http://dx.doi.org/10.1007/s004420051016
http://dx.doi.org/10.1016/j.gca.2007.04.014
http://dx.doi.org/10.1016/j.gca.2007.04.014


http://dx.doi.org/10.1016/j.jaridenv.2005.03.032
http://dx.doi.org/10.1016/j.jaridenv.2005.03.032
http://dx.doi.org/10.5194/hess-16-87-2012
http://dx.doi.org/10.1002/eco.65
http://dx.doi.org/10.1016/j.agrformet.2005.09.006
http://dx.doi.org/10.1016/S0168-1923(03)00116-3
http://dx.doi.org/10.1007/s12665-013-2891-0
http://dx.doi.org/10.1016/S0016-7037(01)00832-8
http://dx.doi.org/10.2166/nh.2017.005
http://dx.doi.org/10.2166/nh.2017.005
http://dx.doi.org/10.1016/j.chnaes.2010.06.003
http://dx.doi.org/10.1016/j.jhydrol.2015.05.060


http://dx.doi.org/10.1007/s11104-018-3737-z
http://dx.doi.org/10.1007/s11104-018-3737-z
http://dx.doi.org/10.1111/pce.12753
http://dx.doi.org/10.1111/pce.12753
http://dx.doi.org/10.1016/j.agwat.2015.06.026
http://dx.doi.org/10.5194/hess-17-2435-2013
http://dx.doi.org/10.1002/eco.1576
http://dx.doi.org/10.5194/hess-17-4659-2013
http://dx.doi.org/10.1007/978-3-319-39237-0_9






Curriculum Vitae 177





https://doi.org/10.5194/bg-2020-216
https://doi.org/10.5194/bg-2020-216
https://doi.org/10.5194/hess-2020-14
https://doi.org/10.1007/978-3-030-29702-2_3
https://doi.org/10.1007/978-3-030-29702-2_3
https://doi.org/10.1007/978-3-030-29702-2_16
https://doi.org/10.1201/b15417
https://doi.org/10.1201/b15417
https://doi.org/10.1111/gcb.15037
https://doi.org/10.5194/hess-24-2179-2020


https://doi.org/10.3390/w11122559
https://doi.org/10.3390/w11040674
https://doi.org/10.3390/geosciences8120486
https://doi.org/10.5194/hess-22-819-2018
https://doi.org/10.1659/MRD-JOURNAL-D-14-00109.1
https://doi.org/10.1659/MRD-JOURNAL-D-14-00109.1
https://doi.org/10.1177/194008291500800109
https://doi.org/10.1177/194008291500800109
https://doi.org/10.1659/MRD-JOURNAL-D-13-00062.1
https://doi.org/10.1659/MRD-JOURNAL-D-13-00062.1
https://link.springer.com/article/10.1007/s11104-009-0279-4
https://link.springer.com/article/10.1007/s11104-009-0279-4



	Summary
	Samenvatting
	Introduction
	Evaporation of forest ecosystems
	How to approach evaporation partitioning?
	A knowledge gap beneath the canopy
	What is this thesis about?

	A thirsty growing forest
	Introduction
	Methods

	A shadowed steam machine
	Introduction

	Drop, drop, drop, and the vapor goes

