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Table S1. A detailed summary of short vegetation storage capacity and related variables from 17 publications. “Veg type” denotes vegetation types, including
herbaceous plant (H) and shrubs (S). “Opt” and “Reg” denote that storage capacity is obtained from optimization and regression methods, respectively.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type c LAI S S S, Method S Method
Van Dijk and  West Java Maize H 0.73 210 0.077 Spraying/ 0.05 Spraying/
Bruijnzeel Rice H (0.55— 1 1'73 8) 0.12 0.16 0.042 Immersion 0.05 Immersion
(2001) Cassava H 0.94) T 0.049 0.03
Fernandes et Brazil Sugarcane H 0.0- 0.0-5.70 0.080 Opt 0.24 Opt
al. (2017) 0.97
Finch and England Miscanthus H 0.018 Opt 0.22 Opt
Riche (2010)
Zhang et al. China H. rhamnoides S 1.90-2.93 0.37-0.58 0.197 Immersion 0.64-0.72 Immersion
(2017) S. pubescens S 3.92-5.01 0.69-0.88 0.175 Immersion 0.17-0.21 Immersion
Pitman (1989) U. K. Bracken H 5.88 0.95/2.71 0.162/0.461
4.90 0.78/2.29 0.159/0.467
3.43 0.51/1.58 0.149/0.461 Drainage
3.34 0.47/1.57 0.141/0.470 experiments
2.63 0.36/1.18 0.137/0.449 (min/max)
1.84 0.35/0.94 0.190/0.511
0.91 0.18/0.46 0.198/0.505
0.40 0.06/0.17 0.150/0.425
Garcia- Mediterranean  Dorycnium S 1.50 0.71/0.77 0.473/0.513
Estringana et pentaphyllum
al. (2010) Medicago strasseri S 1.90 0.26/0.35 0.137/0.184
Colutea S 1.10 0.13/0.78  0.118/0.709
arborescens Rainfall
Cistus ladanifer S 3.80 0.39/0.54 0.103/0.142 simulation/
Cistus albidus S 2.10 1.13/1.48 0.538/0.705 Immersion
Rosmarinus S 2.80 0.85/1.20  0.304/0.429
officinalis
Lavandula latifolia S 3.20 2.26/3.24 0.706/1.013
Weighted average 2.50 0.67/1.02  0.268/0.408
Nazari et al. Iran Maize H
(2020) Seedling 0.16 1.39 0.55 0.396 0.20
Jointing 0.57 3.48 0.910 0.261 0.40
Tasseling 0.72 3.99 0.990 0.248 Reg 0.57 Reg

Maturity 0.78 412 0.940 0.228 0.56




Table S1 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type c LAI S S S, Method S Method
Zhang et al. China Potentilla fruticosa S 0.95 2.73 0.58 0.61 0.212 Rainfall 0.55 Rainfall
(2018) simulation simulation
Drastig et al. German Oilseed rape H 3.00 0.09 0.030 Reg (Leyton,
(2019) 1967)
Van Dijk Australia All Vegatation H/S 0.100
(2010)
Bastiaanssen Indus Basin All Vegatation H/S 0.200
et al. (2012)
Cui et al. China Crops/Grass H 0.060 Reference
(2014); Zheng Shrus S 0.550 Reference
and Jia (2020)
Herbst et al. U. K. Hedgerow S
(2006) leafed 2.56 Reg (David et 0.01 Reg (Gash and

leafless 1.22 al., 2006a) 0.01 Morton, 1978)

Né&var and Mexico Shrubs S 0.87 0.87 1.000 Reg (Leyton, 0.02-0.04 Reg (Gash and
Bryan (1994) 1967) Morton, 1978)
Né&var et al. Mexico Thornscrub S 0.85 0.46 0.541 Reg (Leyton, 0.04 Reference
(1999) 1967)
Calder et al. U. K. Heather S 1.65 1.440.2 0.848 Lysimeter

(1984)




Table S2. A detailed summary of tall vegetation storage capacity and related variables from 85 publications. “Veg type” denotes vegetation types, including
Evergreen Needleleaf Forests (ENF) and Deciduous Needleleaf Forests (DNF), Evergreen Broadleaf Forests (EBF), Deciduous Broadleaf Forests (DBF) and
Mixed Forests (MF). “Reg” denotes that storage capacity is obtained from regression methods.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type c LAI 3 S 5, Method S Method
Gash et al. (1995);  France, Les Pine EBF 0.45 2.30 0.25 0.56 0.109 Reg (Gash and 0.17 Reg (Gash and
Zeng et al. (2000)  Landes Morton, 1978) Morton, 1978)
Sadeghi et al. Iran, Teheran  P. eldarica ENF 0.83 4.37 1.06 1.28 0.243 Average value of
(2014) C. arizonica ENF 0.76 1.97 0.55 0.72 0.279 multi methods
Valente et al. Portugal Eucalyptus EBF 0.60 3.20 0.21 0.35 0.066 Reg (Valente et 0.02 Reg (Gash and
(1997) Maritime pine forest ENF 0.64 2.70 0.41 0.64 0.152 al., 1997) Morton, 1978)
Valente et al. Portugal Olive EBF 0.19 3.10 0.19 0.97 0.061 Reg (Valente et 0.09 Reg (Valente
(2019) al., 1997) etal., 1997)
Marin et al. (2000) Amazonia Sedimentary plain EBF 0.83 4.40 1.16 1.39 0.264
rainforest Reg (Klaassen et
High terrace rainforest EBF 0.85 4.90 1.28 1.51 0.261 al., 1998)
Low terrace rainforest EBF 0.88 5.60 1.32 1.50 0.236 B
Flood plain rainforest EBF 0.92 6.60 1.55 1.69 0.235
Bittner et al. Germany Beech stands DBF
(2010) Foliated 0.89 7.00 1.02 1.15 0.146
Defoliated 0.89 0.94 1.06
Beech—ash-linden DBF
stands
Foliated 0.88 6.40 1.35 1.53 0.211 Reg (Klaassen et
Defoliated 0.88 0.70 0.80 al., 1998)
Beech—ash-linden— DBF
hornbeam—maple
stands
Foliated 0.84 7.10 0.45 0.54 0.063
Defoliated 0.84 0.59 0.70
Carlyle-Moses et Panama Acacia mangium EBF 0.79 2.51 0.93 1.18 0.371 0.15
al. (2010) Gliricidia sepium EBF 0.75 1.86 0.80 1.06 0.427 Reg (Valente et 0.11 Canopy water
Guazuma ulmifolia EBF 0.73 1.75 0.84 1.15 0.480 al., 1997) 0.15 balance
Ochroma pyramidale EBF 0.71 1.25 0.59 0.83 0.471 B 0.06
Pachira quinata EBF 0.73 2.38 0.71 0.97 0.298 0.16
Carlyle-Moses and  Canada Hardwood forest DBF 0.86 1.15 Reg (Leyton, 0.07 Reg (Gash and
Price (1999) 1967) Morton, 1978)
Price and Carlyle-  US, Ontario Mixed forest DBF 0.90 Opt 0.15 Opt

Moses (2003)




Table S2 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type C LAI 3 S 5, Method S Method
Muzylo et al., Spain Oaks DBF 0.64 3.35 0.49 0.77 0.146 Reg (Gash and 0.07 Reg (Gash and
2012 Morton, 1978) Morton, 1978)
Junior et al. (2019) Brazil Forest Mix 0.76- 4.23 1.30 1.56 0.306 Reg (Gash and 0.75 Reg (Gash and
0.89 Morton, 1978) Morton, 1978)
Pypker et al. Washington Douglas—fir forest ENF
(2005) Young 047  10.20 1.26 2.68 0.263 Reg EK'{";‘;?” et
old 097  9.60 332 342 0346 al., 1998)
Asdak et al. Indonesia Rainforest EBF Reg (Leyton, Reg (Lloyd et
(1998a); (1998b) Unlogged 0.96 5.48 1.35 1.41 0.246 1967; Lloyd etal., 0.01 al., 1988)
Logged 0.60 1.00 2.30 1988) 0.001 N
Deguchi et al. Japan Mixed forest DBF
(2006) Growing season 0.85 3.48 1.26 1.48 0.362 Reg (Leyton
Dormant season 0.55 2.05 0.97 1.76 0.473 1967) '
Whole year 0.68 3.05 1.07 1.57 0.351
Ghimire et al. Madagascar Secondary forests EBF
(2017) Semi—mature 070  3.39 120 171 0.354 Reg 1(;";%"50”’ 0.10 Flf/fg t(Gaslhge;%d
Young 0.55 1.83 0.47 0.86 0.257 ) 013 Morton, 1978)
Ghimire et al. Central Nepal Natural forest EBF 0.81 0.89 1.10 Reg (Jackson, 0.02 Reg (Gash and
(2012) Pine plantation ENF 0.73 0.67 0.92 1975) 0.03  Morton, 1978)
Fleischbein et al. Zamora— Mixed forest EBF 0.94 7.30 2.46 2.63 0.337 Reg (Gash, 1979)  0.09 Reg (Gash,
(2005) Chinchipe 1979)
Vernimmen et al. Central Lowland Evergreen EBF 0.55 9.20 1.48 2.69 0.161 0.028 Reg (Gash and
(2007) Kalimantan Rainforest Reg (Jackson, Morton
Tall Heath Forest EBF 0.39 6.00 0.88 2.26 0.147 1975) 0.025 1978)),
Stunted Heath Forest EBF 0.46 4.80 0.77 1.67 0.160 0.022
Cuartas et al. Brazil Rainforests EBF 0.97 6.10 1.05 1.08 0.172 Reg (Lloyd etal.,, 0.06 Reg (Gashand
(2007) 1988) Morton, 1978)
Aboal et al. (1999) Canary Laurel forest EBF 0.93 7.80 2.45 2.64 0.314 Reg (Leyton, 0.08  Reg (Rutter et
Islands 1967) al., 1975)
Wallace et al. Australia Rainforests EBF 0.96 4.140.3 0.2540.05 Reg (Wallaceand 0.15 Reg (Lloyd et
(2013) Jarrah forests EBF 0.46 2.040.2 0.06 Mcjannet, 2006) 0.11 al., 1988)
Wallace et al. Queensland,  Vine Forest EBF 0.96 4.14 2.96 3.08 0.715 Reg (Klaassenet  0.15 Reference
(2008) Australia al., 1998)
Hdscher et al. Costa Rica Rain forest (Oaks) EBF 7.70 0.140 Leaf wetting 0.34 Reference
(2004) experiments (including

epiphytes)




Table S2 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type C LAI 3 S 5, S Method
Herbst et al. (2008) U.K. Woodland DBF
Leafed 0.81 1.20 1.48 Reg (Link et al., 0.05 Reg (Gash and
Leafless 0.43 0.61 1.42 2004) 0.27  Morton, 1978)
Shinohara et al. Japan Japan cedar ENF 0.98 4.80 1.34 1.37 0.279 Reg (Klaassenet  0.61 Reg (Valente
(2015) al., 1998) etal., 1997)
Liu et al. (2018) China Larch plantation DNF 0.73 2.67 3.66 Reg (Wallaceand  0.09 Reg (Gash and
Mcjannet, 2006) Morton, 1978)
Zhang et al. (2006) China Forest
Top-canopy layer  ENF 0.82 1.40 1.71 R,\;g_g\rl]\:]a;:ag%gg)d 0.16 ll?/fc?rt(;asfgig
Sub—canopy layer EBF 0.41 0.72 1.76 ) ' 0.09 '
Suetal. (2016) China Mixed forest DBF/ 0.85 2.24 2.64 Reg (Wallaceand  0.09 Reg (Gash and
EBF Mcjannet, 2006) Morton, 1978)
Fan et al. (2014) Australia Banksia woodland EBF/S 0.48 2.33 0.45 0.94 0.193 Reg (Jackson, 0.02 Reg (Gash and
Exotic pine ENF 0.53 2.05 1.31 2.47 0.639 1975) 0.07  Morton, 1978)
N&var (2013) Mexico Pine ENF 0.74 1.03 1.39 Reg (Gash and 0.01 Reg (Gash and
Oak DBF 0.92 0.90 0.98 Morton, 1978) 0.02 Morton, 1978)
Oak—pine MF 0.95 1.03 1.08 ’ 0.004 '
Sun et al. (2014); Japan Cypress plantations ENF .
(2015) Pre_thinning 0.97 242 248 Reg %35 etal, (39 e t(Gaslhgigd
Post-thinning 0.76 1.54 2.03 ) 0.34 orton, )
Chen and Li Taiwan Rainforest EBF
(2016) Wet season 0.50 4.63 1.86 3.72 0.402 Reg (Double-
Dry season 0.36 2.23 0.91 2.54 0.408 mass curve)
Limousin et al. France Quercus ilex coppice EBF 0.90 3.10 2.60 2.89 0.839 Reg (Klaassen et 0.98 Reg (Gash and
(2008) al., 1998) Morton, 1978)
Dunin et al. (1988) Australia Eucalypt forest EBF 3.0 0.50 0.167
Lloyd et al. (1988) Amazonas Rainforest EBF 0.74 Reg (Lloydetal.,, 0.15 Reg (Lloyd et
1988) al., 1988)
Dykes (1997) Brunei Rainforest EBF 0.93-1.1 Reg (Gash, 1979)  0.10 Reference
Pereira et al. Portugal Oak EBF 0.39 2.60 0.26 0.67 0.100
(2009)
Sraj et al. (2008) Slovenia Deciduous forest DBF
South plot 6.60 0.4-1.2 0.182 0.05-
Reg (Leyton, 0.09 Reg (Gash and
North plot 6.90 0.2-1.3 0.188 1967) 0.06— Morton, 1978)

0.08




Table S2 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type C LAI 3 S 5, Method S Method
Valente et al. Central Eucalyptus EBF 0.60 3.20 0.21 0.35 0.066 Reg (Valente et 0.02 Reg (Gash and
(1997) Portugal al., 1997) Morton, 1978)
Lankreijer et al. Netherlands Quercus rubra DBF 4.90 0.5-0.7 0.122 Reg (Leyton,
(1993) France Pinus pinaster ENF 2.30 0.26 0.113 1967)
Sadeghi et al. Tehran, Iran R pseudoacacia DBF
(2018) Leafless 0.28 - 008  0.29 0.21
Leafing—out 0.72 4.68 0.55 0.76 0.118 0.20
Full-leaf 0.70 5.89 0.63 0.90 0.107 0.15
_ _ Leaf-fall 0.62 3.95 0.36 0.58 0.091 Reg (Klaassen et 0.16 Reg (Gash and
P. orientalis DBF al., 1998) Morton, 1978)
Leafless 0.35 - 0.04 0.11 B 0.22 '
Leafing—out 0.54 1.94 0.51 0.94 0.263 0.21
Full-leaf 0.54 2.78 0.60 1.11 0.216 0.27
Leaf-fall 0.44 1.47 0.14 0.32 0.095 0.28
Hassan et al. Spain Oak (Quercus ilex) EBF 0.69 2.10 1.75 2.54 0.833 Reg (Jackson,
(2017) Quercus pyrenaica DBF 0.26 1.60 0.66 2.54 0.413 1975)
Bulcock and Jewitt  South Africa  E. grandis DBF 2.70 0.41 0.152 Reg (Klaassen et
(2012b, 2012a) A. mearnsii DBF 2.30 1.07 0.465 al., 1998)
P. patula DNF 1.90 0.92 0.484 N
Xiao and California Urban trees DBF 0.86 Rainfall 0.25 Rainfall
Mcpherson (2016) simulation simulation
Gerrits et al. Luxembourg  Beech DBF
(2010) Winter 2.00 0.40 0.200 Reg (Klaassen et 0.11 Reg (Gash and
Sunmmer 7.00 0.90 0.129 al., 1998) Morton, 1978)
Klingaman et al. Maryland American beech DBF 1.48 Reference 0.09 Reference
(2007)
Link et al. (2004) Washington Pseudotsuga menziesii ENF 8.60 3.30 0.384 Reg (Link et al.,
2004)
Saito et al. (2013) Japan Ch. obtusa (Hinoki) ENF 3.59 2.03 0.565 Reg (Leyton,
Cr. japonica (Sugi) ENF 3.87 2.22 0.574 1967)
Ringgaard et al. Denmark Norway spruce, ENF 0.72 1.29 1.79 Opt 0.03 Reg (Gash and
(2014) Grand Fir Morton, 1978)
Waterloo et al. Fiji Pine ENF
(1999) Young 0.40 3.50 0.80 2.00 0.229 0.06 Reg (Gashand
Mature 0.44 3.50 1.20 2.73 0343  Reg(Gash, 1979) 66 Nioron, 1978)
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Table S2 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type C LAI 3 S 5, Method S Method
Llorens (1997) Spain Pinus sylvestris ENF 1.34 Reg (Leyton, 0.06 Reg (Gash and
1967) Morton, 1978)
Loustau et al. France Maritime pine ENF 0.40- 0.50- 1.24 Reg (Gash, 1979)  0.06- Reg (Gash,
(1992) 0.45 0.55 0.14 1979)
Shi et al. (2010) China Pinus armandii DNF 0.64 4.52 2.86 4.47 0.633 Reg (Wallaceand  0.05 Reg (Gash and
Mcjannet, 2006) Morton, 1978)
Chenetal. (2013)  China Secondary forest MF 0.85 2.07 1.02 1.20 0.493 Reg (Link et al., 0.83 Reg (Gash and
2004) Morton, 1978)
Schellekens et al. Puerto Rico Rainforest MF 6.40 1.15 0.180 Reg (Gash and
(1999) Morton, 1978)
Steidle Neto et al. Brazil Eucalyptus hybrid EBF 0.58 4.20 0.24 0.41 0.099 Reg (Leyton, 0.04 Reg (Gashand
(2012) plantation 1967) Morton, 1978)
Holwerda et al. Puerto Rico Rainforest EBF 6.70 0.37 0.055 Reg (Klaassen et 0.14 Reg (Gash and
(2012) al., 1998) Morton, 1978)
Zhang et al. (2019) Leyte Mixed forest EBF 4.80 0.45 0.094 Reg (Klaassen et 0.08 Reg (Gash and
al., 1998) Morton, 1978)
Sun et al. (2013) China A. fabri ENF
Mature 10.20 3.15 0.309 Reg (Pereira et al 2.56
Middle—age 7.80 1.21 0.155 2009) 133 Spraying
Young 8.00 1.23 0.154 1.33
Rowe (1983) New Zealand  Beech forest EBF 1.00 1.20 1.20 Reg (Gash and 0.03 Reg (Gash and
Morton, 1978) Morton, 1978)
Gash et al. (1980) Britain Sitka spruce ENF 1.00 1.20 1.20 0.74
Scots pine ENF  0.87 1.02 1.17 Reglgéyto“' 0.03 ff/‘fg t(Gaslhg%d
Sitka spruce ENF  1.00 0.75 0.75 ) 0.25 Morton, 1978)
H&mann et al. Germany Beech forest DBF
(1996) Foliated 0.95 1.28 1.35 f\zﬂegrt(;asfg‘;g‘; 0.28 F,f/fgrt(;aslhgig‘;
Non-foliated 0.20 0.84 4.20 ’ 0.09 '
Bryant et al. us Wetland DBF 0.88 0.98 111 0.16
(2005) Pine ENF 0.64 1.97 3.08 0.13 Reg (Gash and
Pine Plantation ENF 0.43 1.70 3.95 Reg 0.46 Morton, 1978)
Hardwood DBF 0.52 1.40 2.69 0.08 '
Mixed DBF 0.74 1.58 2.14 0.10
Medeiros et al. Brazil Woodland DBF 0.74 0.51 0.69 0.07
(2009)
Van Dijk (2010) Australia All Vegatation MF 0.100




Table S2 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type C LAI 3 S 5, Method S Method
Bastiaanssen etal.  Indus Basin All Vegatation MF 0.200
(2012)
Cui et al. (2014); China Needleleaf forest NF 0.250
Zheng and Jia Broadleaf forest DBF 0.150 Reference
(2020) Mixed forest MF 0.200
Muzyto et al. Spain Forest DBF 0.50 0.30 0.60 0.07
(2012) Leafed 0.64 3.35 0.49 0.77 0.146 0.07
Leafless 0.35 0.17 0.49 0.03
Ma et al. (2019) China R. pseudoacacia DBF
Growing season 0.73 2.40 1.34 1.84 0.558 Reg (Wallaceand  0.07 Reg (Gash and
Dormant season 0.23 0.41 0.20 0.87 0.488 Mcjannet, 2006) 0.05 Morton, 1978)
P. tabuliformis ENF
Growing season 0.63 2.55 1.43 2.27 0.561 Reg (Wallaceand  0.04 Reg (Gash and
Dormant season 0.61 2.50 1.38 2.26 0.552 Mcjannet, 2006) 0.04  Morton, 1978)
Siles et al. (2010) Costa Rica I. densiflora EBF
2004 1.32 0.18 0.136
2005 1.22 0.10 0.082
Coffee EBF
2004 4.64 0.42 0.091 LAI*S.
2005 3.80 0.34 0.089
2004 4.71 0.42 0.089
2005 4.60 0.41 0.089
Wallace and Australia Mesophyll Vine Forest EBF 0.97 4.20 3.60 3.73 0.857 0.15
Mcjannet (2008) Mesophyll Vine Forest EBF 0.95 3.80 2.00 2.11 0.526 Reg (Klaassen et 0.15 Reference
Notophyll Vine Forest EBF 0.97 4.50 3.60 3.70 0.800 al., 1998) 0.15 (Lloyd et
Notophyll Vine Forest EBF 0.96 4.10 2.90 3.02 0.707 B 0.15 al. ,1988)
Notophyll Vine Forest EBF 0.96 4.10 2.70 2.81 0.659 0.15
Shuttleworth Amazon Natural forest EBF 0.92 0.74 0.80
(1988); Zeng et al.
(2000)
Fathizadeh et al. Ilam, Iran Oak DBF
(2017); (2018) Leafed 0.41 0.97 2.27 Reg (Klaassen et
Leafless 0.19 0.10 0.45 al., 1998)
Sadeghi et al. Iran F. rotundifolia. DBF
(2015a) Growing season 0.61 0.24 Average value of
Dormant season 0.48 0.15 multi methods




Table S2 Continued.

. . Veg Canopy storage (mm) Stem storage (mm)
Reference Location Vegetation Type C LAI 3 S 5, Method S Method
Chai et al. (2013) China Mixed forests MF 0.81 1.44 1.77 0.09
Sadeghi et al. Teheran, Iran  P. eldarica ENF 0.62 1.24 2.00 Average value of
(2015b) C. arizonica ENF 0.51 0.67 1.31 multi methods
Hutjes et al. (1990) Ivory Coast Forests EBF 0.97 0.61 Reg (Leyton,
1967)
Holwerda et al. Mexico Mature forest (oaks) DBF
(2010) Wet season 0.77 3.88
Dry season 0.87 2.78 Non_linear least
Secondary forest DBF
square
(alder) optimization
Wet season 0.28 1.92
Dry season 0.77 1.09
Rodrigues et al. Brazil Semi—deciduous DBF 0.72 3.7-5.0 1.22 1.69 0.277 Reg (Valente et 0.03 Reg (Valente
(2021) forests al., 1997) etal., 1997)




Table S3. A detailed summary of tall vegetation Ec, R and Ec/R from 50 publications, and their corresponding estimations in this study. “Long” and “Lat”
denote the longitude and latitude of experiment sites. The methods to obtain Ec include the Penman—Monteith equation (PM), Regression (Reg), Optimization
(Opt) and Other (Oth) methods.

. . Observations Estimates
References Long Lat Duration Vegetation o Ee Method R EJR R EJR
Valente et al. (2020) —7.46 39.82 2011.08.25-2013.04.30  Olive 0.19 0.22 Dalton 1.95 0.115 338 0.127
Ghimire et al. (2017) 48.41 -18.93 2014.10.01-2015.09.30  Semi—mature secondary  0.70 0.39 Reg 1.60 0.240 412 0.146
forests 0.70 0.39 Opt 1.60 0.240
48.40 -18.95 2014.10.01-2015.09.30  Young secondary forests ~ 0.55 0.38 Reg 1.60 0.240 412 0.146
0.55 0.36 Opt 1.60 0.230
Pereiraetal. (2009)  -8.02 38.53 1996.10-1998.09 Oak woodlands 0.27 Dalton 2.00 0.135 3.64 0.129
0.30 Dalton 2.00 0.150
-8.00 38.53 2006.07-2007.05 Oak woodlands 0.27 Dalton 2.20 0.123 358 0.128
0.30 Dalton 2.20 0.136
Valente et al. (1997) -8.60 38.63 1992.01.04-1994.07.31  Eucalyptus 0.60 0.20 PM 1.81 0.110 276  0.151
-8.85 38.83 1992.01.04-1994.07.31  Maritime pine 0.64 0.32 PM 1.74 0.181 257 0.162
Link et al. (2004) -12195  45.82 1999.04.08-11.08 Douglas—fir forest 0.64 Reg 0.191 291 0.192
0.64 PM 0.159
-12195  45.82 2000.03.30-12.03 Douglas—fir forest 0.64 Reg 0.191 245 0.150
0.64 PM 0.091
Wallace and 145.43 -16.13 2001.06.22-2004.06.30  Mesophyll Vine Forest 0.97 0.36 Reg 4.60 0.079 6.09 0.152
Mcjannet (2008) 145.40 -16.19 2001.09.09-2004.06.30  Mesophyll Vine Forest 0.95 0.47 Reg 4.00 0.119 525 0.137
145.27 -16.52 2000.12.21-2004.06.30  Notophyll Vine Forest 0.97 0.47 Reg 3.20 0.148 544  0.158
145.27 -16.52 2001.07.13-2004.06.30  Notophyll Vine Forest 0.96 0.57 Reg 3.30 0.173 470 0.166
145.49 -17.45 2000.11.30-2004.06.30  Notophyll Vine Forest 0.96 0.84 Reg 3.90 0.216 521 0.162
Ghimire et al. (2012) 85.60 27.63 2011.06.20-09.09 Natural forest 0.81 0.31 Opt 3.01 0.103 470 0.070
0.81 0.48 Reg 3.01 0.160
0.81 0.15 PM 3.01 0.049
85.60 27.63 2011.06.20-09.09 Pine plantation 0.73 0.41 Opt 3.58 0.115 470  0.070
0.73 0.47 Reg 3.58 0.130
0.73 0.15 PM 3.58 0.042
Sun et al. (2014); 139.60 36.37 2010.11-2011.10 Pre—thinning Cypress 0.97 0.38 PM 2.37 0.160 3.88 0.104
(2015) 2011.11-2012.10 Post-thinning Cypress 0.76 0.32 PM 3.46 0.092 347 0.122
Carlyle-Moses etal.  —79.58 9.17 2006.07.23-09.20 Acacia mangium 0.79 0.99 Reg 4.45 0.222 7.10  0.052
(2010) Gliricidia sepium 0.75 0.35 Reg 4.49 0.078
Guazuma ulmifolia 0.73 0.25 Reg 4.06 0.062
Ochroma pyramidale 0.71 0.90 Reg 4.37 0.206
Pachira quinata 0.73 0.22 Reg 4.04 0.054
Shi et al. (2010) 106.26 35.49 2005.06-09 Pinus armandii 0.64 0.26 PM 1.99 0.131 351 0.110




Table S3 Continued.

. . Observations Estimates
References Long Lat Duration Vegetation o Ee Method R EJR R EJR
Liu et al. (2018) 106.35 35.46 2015.05.06-2015.10.31  Larch plantation 0.73 0.07 PM 2.51 0.027 197 0.214
Pypker et al. (2005)  -121.90  45.82 2000.03.30-12.03 Young douglas—fir 0.88 Reg 0.205 245 0.150
Oth 0.216
Reg 0.136
Oth 0.159
Old douglas—fir 0.58 Reg 0.293
Oth 0.172
Limousin et al. 3.60 43.74 2006.04.25-2007.05.15  Quercus ilex coppice 0.75 0.45 PM 0.88 0.511 273  0.151
(2008)
N&var (2013) -99.87 24.72 1997.05-1998.11 Pine 0.74 0.76 Reg 11.87 0.064 3.89 0.162
Oak 0.92 1.10 Reg 12.55 0.088
Oak—pine 0.95 1.02 Reg 12.65 0.081
Cuartas et al. (2007) 2002.11-2004.10 Rainforests 0.97 0.32 PM 7.13 0.045
Zhang et al. (2006) 112.4 27.85 2003.01-12 Top—canopy-layer 0.82 0.96 PM 5.30 0.182 276 0.164
Sub—canopy layer 0.41 0.32 PM 3.80 0.084
Su et al. (2016) 110.47 31.31 2014.05.01-10.31 Mixed forest 0.85 0.25 Reg 2.68 0.093 437 0.081
Herbst et al. (2008) -1.27 51.45 2006.04.05-2007.04.25  Mixed forest 253  0.170
Full leaf  0.81 0.19 PM 1.63 0.118
Leafless  0.43 0.20 PM 1.32 0.150
Bittner et al. (2010) 10.00 51.00 2005-2007 Beech stands
Foliated 0.89 Reg 0.220
Defoliated  0.89 Reg 0.160
Beech—ash-linden
Foliated 0.88 Reg 0.220
Defoliated  0.88 Reg 0.210
Beech—ash-linden— 237  0.176
hornbeam-maple
Foliated 0.84 Reg 0.210
Defoliated  0.84 Reg 0.230
Deguchi et al. (2006) 137.18 35.03 2000.04-2002.12 Mixed forest
growing season  0.85 0.36 Reg 2.36 0.153
dormant season  0.55 0.23 Reg 1.31 0.176
whole year  0.68 0.35 Reg 1.82 0.192 797 0.074
Chen and Li (2016) 120.89 23.93 2008.05-2009.04 Rainforest 10.33  0.084
wet season  0.50 0.88 Reg 5.81 0.152
dry season  0.36 1.01 Reg 3.63 0.277




Table S3 Continued.

. . Observations Estimates
References Long Lat Duration Vegetation o Ee Method R EJR R EJR
Price and Carlyle- —79.65 4455 1995.05.15-08.28 Mixed forests 0.85 0.33 Opt 4.87 0.068 496 0.094
Moses (2003)
Gash et al. (1995); -0.08 44.08 1986.02.09-1987.01.03  Maritime pine forest 0.45 0.17 PM 1.65 0.103 231 0.149
Zeng et al. (2000)
Shuttleworth (1988); -59.95 -2.95 1983.09.01-1985.9.30 Natural forest 0.92 0.21 PM 6.87  0.057
Zeng et al. (2000)
Jackson (2000) 37.13 -1.55 1994.11-1997.06 Agroforestry plantation 0.23 PM 2.28 0.101 324  0.149
Wallace and 145.44 -16.14 2001.08.25-2004.01.31  Mesophyll Vine Forest 0.97 0.24 PM 4.5 0.053 437 0.163
Mcjannet (2006) 0.97 0.33 Reg 4.5 0.074
Zhang et al. (2019) 124.93 11.28 2013.06-2014.05 Mixed forest 0.70 1.00 Reg 5.00 0.199 6.68 0.083
Ringgaard et al. 9.34 56.07 2010.02-2011.12 Norway spruce 0.72 0.19 Opt 2.32 0.181
(2014) 0.72 0.13 Oth
Sadeghi et al. 51.13 35.70 2012.08.23-2013.08.23  Pinus eldarica 0.62 Reg 0.113 292 0.244
(2015b) Cupressus arizonica 0.51 Reg 0.235
Sadeghi et al. 51.17 35.17 2012.09-11.20; F. rotundifolia.
(20152) 2013.03.15-05.25 growing season  0.61 Reg 0213 088 0317
2012.11.21-2013.03.14 dormant season  0.48 Reg 0.229 2.13 0.202
Fan et al. (2014) 153.14 -26.98 2012.05-2013.04 Banksia woodland 0.48 0.81 Reg 2.76 0294 473 0.139
0.48 0.19 PM 2.76 0.069
0.48 0.71 Opt 2.76 0.257
Exotic pine 0.53 0.87 Reg 2.76 0.314
0.53 0.22 PM 2.76 0.080
0.53 0.66 Opt 2.76 0.239
Hutjes et al. (1990) -7.34 5.85 1987.08.04-12.20 Forest 0.97 0.35 Reg 19.99 0.018 4.87 0.083
0.97 0.18 PM 19.99  0.009
Rowe (1983) 172.75 -41.60 1980.04-1981.03 Beech forest 340 0.117
winter  1.00 0.39 Reg 1.95 0.200
summer  1.00 0.53 Reg 211 0.250
Llorens (1997) 2.00 42.20 1993.07-1995.12 Pinus sylvestris 0.87 0.54 Reg 3.83 0.141 230 0.184
0.87 0.36 PM 3.83 0.094
Lankreijer et al. -0.08 44.08 1986.02.08-12.31(85d)  Pinus pinaster 0.57 0.19 PM 1.26 0.151 232 0.147
(1993) 0.57 0.10 PM 1.26 0.079
0.57 0.16 Reg 1.26 0.125
5.66 52.03 1988&1989.07-09 Quercus rubra 0.69 0.25 PM 1.89 0.130 276 0.125
0.69 0.15 PM 1.89 0.077
0.69 0.29 Reg 1.89 0.153




Table S3 Continued.

. . Observations Estimates

References Long Lat Duration Vegetation o Ee Method R EJR R EJR

Holwerda et al. —-65.83 18.17 2000.11.28-2001.10.29  Rainforest 0.58 PM 3.16 0.180 425 0.138
(2012) 0.16 PM 3.16 0.050
0.40 PM 3.16 0.130

Dolman (1987) 4.64 52.55 1985(119d) Oak forest 1.92  0.190
Full leaf  0.70 0.46 Reg 1.44 0.317
Leafless  0.20 0.55 Reg 1.20 0.458

Aboal et al. (1999) -16.40 28.45 1994.12.30-1995.12.31  Laurel forest 0.93 0.04 PM 1.64 0.026 211  0.241
0.93 0.03 PM 1.64 0.017

Waterloo et al. 177.45 -18.00 1990.01.04-11.13 Young pine 0.40 Reg 0.375 6.16 0.106
(1999) Mature pine 0.44 Reg 0.273

H&mann et al. 10.24 54.10 1990.06-1991.12 Beech forest 2.61 0.147
(1996) Full leaf  0.95 0.05 Bowen 1.91 0.028
Leafless 0.20 0.05 Bowen 1.48 0.034

Asdak et al. (1998a) 112.38 -1.30 1993.11-1994.04 Unlogged rainforest 0.90 0.30 PM 5.50 0.055 488  0.069

1994.06-1995.06 Logged rainforest 0.70 0.17 PM 5.60 0.030 6.42  0.079

Medeiros et al. -40.25 -6.67 2003.12-2006.05 Woodland 0.74 1.42 Reg 8.69 0.163 529 0.124

(2009)

Muzyto et al. (2012)  1.82 42.20 05.20-11.20 Leafed oaks 0.64 0.38 PM 2.33 0.163 436  0.088
0.64 0.49 Reg 2.33 0.210

11.21-05.19 Leafless oaks 0.35 0.24 PM 1.26 0.190 2.76 0.154
0.35 0.13 Reg 1.26 0.103

2007.04.04-2009.09.21  average 0.50 0.32 PM 1.77 0.181 349  0.120
0.50 0.44 Reg 1.77 0.249

Attarod et al. (2015)  55.80 38.07 2009.03.21-2010.03.20  P. eldarica 0.83 Reg 0.253 132  0.263
C. arizonica 0.80 Reg 0.150

Sheng et al. (2010) 124.22 41.73 2005-2008, 06-08 Larch plantation 0.21 PM 3.53 0.059 540  0.063

Junior et al. (2019) —-44.96 -21.33 2012.09.01-2015.03.15  Semi-Deciduous Forest 0.10 PM 2.76 0.038 6.31 0.076

Hdscher et al. -83.74 9.59 1999.09-2000.08 Oaks 0.243 Opt 2.09 0.116 5.85  0.066

(2004)

Van Dijk (2010) Australia Oth 0.200
Wallace et al. (2013) Oliver Creek 0.35 Opt 4.61 0.070
Upper Barron 0.81 Opt 3.90 0.210
Huntly 0.41 Opt 1.37 0.300
Bates 0.38 Opt 1.31 0.290




Table S4. A detailed summary of short vegetation Ec, R and Ec/R from 8 publications, and their corresponding estimations in this study. The abbreviations

are same with Table 3.

. . Observations Estimates

References Long Lat Duration Vegetation Ee Method R EJR Ee R EJR
N&var et al. (1999) -99.53 2478  1995.09-1997.04 Thornscrub 2.96 Reg 18.08 0.164 0.10 3.15 0.065
N&var and Bryan -99.53 2478 1987.05-08 Shrubs 2.95 Reg 13.52 0.218 0.16 6.54 0.028
(1994)
(Zhang et al., 2018) 100.01 37.59 2012.06.01-2012.09.11 Potentilla fruticosa 0.09 0.60 0.150 0.11 1.99 0.058
Herbst et al. (2006) -1.70 51.60  2004.06.21-2005.02.09 Hedgerow

Full leaf  0.37 1.84 0.201

Leafless  0.10 1.40 0.071 0.03 2.02 0.017
Fernandes et al. 4767 -2.61 2012.07-2013.05 Sugarcane
(2017) Tillering  0.10 Opt 3.1 0.032

Stems elongation ~ 0.58 Opt 3.1 0.187 0.14 6.81 0.027

Ripening  0.69 Opt 3.1 0.223
Finch and Riche -0.35 51.81  1997.06.26-1998.01.19 Miscanthus 0.15 Opt 1.2 0.125 0.03 1.91 0.021
(2010)
Nazari et al. (2020) 51.63 35.28  2015&2016.05-09 Maize

Seedling 1.500

Jointing 0.298

Tasseling 0.208

Maturity 0.256

Average  1.59 Reg 3.65 0.436 0.09 0.51 0.176
Van Dijk and 108.07 -7.05 1995.01.08-1995.05.11 Mixed crops 1.18 Opt 4.7 0.251 0.13 7.48 0.018
Bruijnzeel (2001) 1999.01.02-1999.07.17 Mixed crops 0.55 Opt 4.3 0.127 0.13 5.87 0.029




Table S5. Field observations of |1 and its related variables used for validation from 116 publications. Asterisk denotes the average value of different study
plots or/and study periods from the same experiment. The modelled site-level I and I/P are shown in the last two columns.

Sites' information Observations Forcing data Estimates
References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)
Valente et al. (2020) —7.46 39.82 365 2011.08.25-2013.04.30 EBF 194 221 0.08 3.50 8.45 75.10 2.33 0.08 3.50
Ghimire et al. (2017) 48.41 -18.93 950 2014.10.01-2015.09.30 EBF 70/55 4.62 1.05*  22.61*  62.08 36.21 6.50 1.40 21.59
Mcjannet et al. (2007) 145.43 -16.13 30 2001.08.22-2004.06.30  EBF 8.41 1.85 22.00 74.73 22.30 6.19 0.96 15.52
14527 -16.52 1160 2001.07.13-2004.06.30 EBF 7.15 1.14 16.00 64.66 30.02 3.97 0.67 16.88
Wallace and Mcjannet 145.43 -16.13 30 2001.09-2004.01.31 EBF 4.58* 1.15* 25.10* 74.43 22.62 4.38 0.92 21.02
(2006);
Wallace et al. (2013)
Manfroi et al. (2006) 11403 4.20 2001.07.01-2004.07.17 EBF 6.65 0.79 12.00 61.52 32.04 7.99 0.83 10.34
Vernimmen et al. (2007)  114.00 —0.06 180 2002.06.14-2003.06.13  EBF 46.7 8.21 1.29* 15.80* 62.42 35.11 8.35 1.07 12.78
Zhang et al. (2019) 124.93 11.28 110 2013.06.01-11.07 EBF 4.09 0.60 14.60 43.25 49.64 9.07 1.04 1151
Shuttleworth (1988) -59.95 -2.95 1983.09.01-1985.9.30 EBF 92.0 7.22 0.90 12.44 50.05 34.81 6.53 0.66 10.11
Chen and Li (2016) 120.89  23.93 750* 2008.05-2009.04 EBF 50/36 2.51* 0.29*  11.60* 5181 43.44 9.27 0.96 1041
Limousin et al. (2008) 3.60 43.74 270 2006.04.25-2007.05.15 EBF 90 4.16 1.06 25.55 44.35 45.46 1.73 0.34 19.73
Pereira et al. (2009) -8.02 38.53 243 1996.10-1998.09 EBF 39 1.39 0.13 9.00 10.01 72.11 2.33 0.06 2.60
-8.00 38.53 243 2006.07-2007.05 EBF 21 1.58 0.10 6.20 8.90 64.02 2.23 0.17 7.79
Dietz et al. (2006) 120.04 -1.50 970* 2004.04.05-2005.04.04 EBF 5.01 1.08* 21.50* 81.72 17.19 4.68 1.06 22.54
Cuartas et al. (2007) -60.20 -2.61 2002.11-2003.10 EBF 96.9 5.55 1.25 22.60 79.72 15.77 5.64 1.05 18.69
—60.20 -2.61 2003.11-2004.10 EBF 96.9 7.66 1.02 13.30 80.17 17.92 6.71 1.15 17.07
Valente et al. (1997) -8.60 38.63 1992.01.04-1994.07.31  EBF 60 1.64 0.18 10.80 12.73 70.78 1.49 0.05 3.49
-8.85 38.83 1992.01.04-1994.07.31 EBF 64 1.45 0.25 17.10 9.47 75.17 1.46 0.08 5.20
Lloyd et al. (1988) -59.95 -2.95 1983.09.03-1985.08.21  EBF 7.69 0.68 8.90 49.87 35.05 6.71 0.67 9.93
Marin et al. (2000) —72.09 -0.76 225* 1996.02.01-1997.08.31 EBF 86.98 5.56 0.75* 13.53* 75.95 21.57 7.99 1.77 22.17
Czikowsky and -54.92 -2.89 1170 2001.04-2003.07 EBF 11.60 75.55 18.09 5.67 0.82 14.54
Fitzjarrald (2009)
Gomez-Peralta et al. -75.35  -10.53  2641.5* 2003.07.29-2004.08.10 EBF 89.3 6.56 1.15 18.65 41.89 50.69 2.82 0.45 16.13
(A2§d0a8k) et al. (1998b) 112.37 -1.29 200* 1993.11.1-1994.04.14 EBF 96 13.33 1.52 11.43 73.46 24.72 11.22 1.38 12.27

1994.06.11-1995.07.02 EBF 70 9.21 0.57 6.16 69.14 29.14 9.87 1.05 10.63




Table S5 Continued.

Sites' information Observations Forcing data Estimates

References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)
Rowe (1983) 172.75 -41.60 1980.04-1981.03 EBF 3.58 1.01 28.35 65.78 33.36 3.98 0.69 17.23
Mosello et al. (2002) 10.70 43.40 150 1998-1999 EBF 2.36* 0.44* 1939 3091 56.97 2.04 0.24 11.82
Calder et al. (1986) 106.28 -6.58 80 1980.05.21-1981.06.14 EBF 7.31 1.53 21.00 38.88 50.65 10.30 1.45 14.07
Robson et al. (1994) -3.21 51.67 1989-1991 EBF 15.00*  20.16 65.56 3.07 0.16 5.07
Holwerda et al. (2012) —65.83 18.17 2000.11.28-2001.10.29 EBF 6.54 144 22.00 30.18 60.31 4.25 1.28 30.11
Dunin et al. (1988) 15024 3560 46 1982.03-1983.02 EBF 1.62 0.24 15.00 67.09 32.71 1.47 0.32 21.50
1983.03-1984.02 EBF 4.18 0.54 13.00 69.10 30.35 4.29 0.45 10.54
1984.03-1985.02 EBF 3.30 0.33 10.00 65.24 33.78 3.21 0.41 12.88
1982.03-1985.02 EBF 3.03 0.36 12.00 67.14 32.28 2.99 0.39 13.17

David et al. (2006b) -8.02 38.53 243 1996.10-1998.09 EBF 39 2.38 0.20 8.50 10.01 72.11 2.33 0.06 2.60
Ren and Xue (2008) 117.65 27.75 1200 2004 EBF 4.83 0.59 12.30 72.33 16.81 4.58 0.56 12.24
Wang et al. (2006) 101.20  21.95 756 2003 EBF 3.41 0.72 21.10 58.93 39.91 3.53 0.56 15.93
Xu et al. (2005) 128.17 26.75 260 1998.01-2000.12 EBF 9.11 1.38 15.20 42.53 38.71 7.59 113 14.86
1998 EBF 11.84 151 12.80 43.57 37.91 9.03 1.28 14.15
1999 EBF 6.11 121 19.70 40.84 39.83 6.47 1.10 17.06
2000 EBF 9.36 141 15.10 43.18 38.38 7.26 1.00 13.75
Shinohara et al. (2013) 13352  33.63 80 2008.06.30-2009.7.14 EBF 4.31 0.44 10.00 62.91 29.49 4.13 0.43 10.52
Siles et al. (2010) -84.14 10.04 1200 2005.07-11 EBF 11.27 1.19 10.50* 30.93 64.34 10.51 1.39 13.21
Fathizadeh et al. (2018); 46.37 33.70 1650* 2015.02-2016.02 DBF 2.09 0.21 10.25 0.99 49.97 1.60 0.23 14.42
I(—|2§r1b731 et al. (2008) -1.27 51.45 115 2006.04.05-04.25 DBF 2.14 0.53 24.90 26.62 62.19 2.05 0.58 28.03
Deguchi et al. (2006) 137.18 35.03 2000.04-2002.12 DBF 68 3.84 0.65 16.80 14.24 55.20 5.13 0.59 11.57
Brasil et al. (2018) -39.26 —6.39 217 2010.01-2017.12 DBF 1.63 0.24 14.60 5.46 66.35 2.80 0.34 12.17
Bulcock and Jewitt 30.65 -29.21 2008.04-2011.03 DBF 1.74 0.26 14.90 31.87 55.54 2.33 0.30 12.87
ﬁgigl?g et al. (2002) 13.07 43.29 775 1998 DBF 2.84 0.49 17.24 8.07 69.28 244 0.49 19.89
13.07 43.29 775 1999 DBF 3.19 0.44 13.72 6.08 70.64 2.98 0.53 17.89




Table S5 Continued.

Sites' information Observations Forcing data Estimates
References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)
Mosello et al. (2002) 16.18 38.43 1100 1998-1999 DBF 4.25* 0.96* 20.23* 47.38 43.68 2.21 0.54 24.63
11.40 44.30 975 1998 DBF 2.32 0.63 27.34 25.07 59.05 1.84 0.43 23.27
11.40 44.30 975 1999 DBF 3.93 0.60 15.28 26.79 57.50 2.88 0.46 15.98
13.12 45.79 6 1999 DBF 2.63 0.59 22.58 11.25 62.28 2.49 0.41 16.56
Lankreijer et al. (1993) 5.66 52.03 1988-1989.07-09 DBF 3.53 0.69 19.56 41.45 55.90 2.23 0.48 21.41
Medeiros et al. (2009) -40.25  -6.67 2003.12-2006.05 DBF 1.88 0.24 13.00 9.45 65.91 1.65 0.24 14.70
Holwerda et al. (2010) —97.04 19.50 2100 2006.09-2008.08 DBF 67.3 2.68 0.42* 14.23* 46.74 49.99 4.17 0.46 10.92
Muzytlo et al. (2012) 1.82 42.20 1100 2007.04.04-2009.09.21 DBF 50 1.06 0.16 14.80 42.94 44,55 2.39 0.25 10.37
Klingaman et al. (2007)  -75.83  39.70 72 2004.12.01-2005.04.30 DBF 2.17 0.13 5.80 20.49 35.46 3.07 0.10 3.30
Staelens et al. (2008) 3.82 50.97 16 2002.05.17-2004.05.16 DBF 1.98 0.42 21.05 10.35 69.36 2.04 0.49 23.74
2002.05.17-2003.04.24  DBF 2.24* 0.42* 17.96* 10.93 66.27 2.22 0.47 21.22
2003.04.25-2004.4.24 DBF 1.77* 0.40* 23.72* 9.81 71.76 191 0.51 26.41
Van Stan et al. (2015) —75.85 39.70 2007.11-2011.03 DBF 26.00 27.95 51.70 3.22 0.51 15.71
Ahmadi et al. (2013) 51.62 36.58 1410 2008.06.24-12.05; DBF 2.67 0.64 24.1 50.48 43.40 2.37 0.57 24.01
2009.05.05-11.30
Michopoulos et al. 20.93 44.08 1080* 1996.06-2000.05 DBF 16.4 9.43 65.13 191 0.43 22.37
groa%gr et al. (2000) 7.08 48.67 300 1996.05.02-10.27 DBF 2.56 0.65 25.3 4451 54.46 2.50 0.37 14.71
1997.05.02-10.27 DBF 2.61 0.70 26.8 48.15 51.43 2.22 0.43 19.28
Rodrigues et al. (2021) —44.96 -21.23 930 2013.01.01-2019.12.31 DBF 72 2.86 0.61 21.2 14.67 71.97 3.60 0.57 15.83
2013 DBF 72 3.78 0.48 15.70 13.26 74.88 4.39 0.58 13.21
2014 DBF 72 2.98 0.51 19.00 11.29 71.57 3.20 0.39 12.15
2015 DBF 72 341 0.69 23.70 17.21 71.52 4.13 0.53 12.76
2016 DBF 72 3.39 0.54 22.20 13.03 74.55 4.02 0.55 13.71
2017 DBF 72 3.01 0.65 22.10 14.23 72.82 2.63 0.54 20.46
2018 DBF 72 3.52 0.63 23.40 17.31 68.05 3.37 0.66 19.50
2019 DBF 72 3.14 0.73 22.60 16.38 70.41 3.45 0.68 19.75
Kr&mer and Hdscher 10.39 51.10 330* 2006.05-2007.8 DBF 251 0.71 28.43 14.82 74.24 231 0.66 28.70

(2009)




Table S5 Continued.

Sites' information Observations Forcing data Estimates
References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)
Dawoe et al. (2018) -1.87 6.67 2007-2008 DBF 3.77 12.27 19.60 71.09 3.57 0.29 8.10
Whitworth-Hulse et al. -64.28 3115  697* 2015.01-2016.10 DBF 85 1.34 26.9 15.52 62.94 2.33 0.50 21.62
l(iz.act)ﬁ?z)adeh etal. (2013) 46.43 33.62 1383 2010.03.23-2011.03.22  DBF 1.17 0.23 19.95 2.99 47.71 1.17 0.16 13.78
Link et al. (2004) -121.95 45.82 367.5 1999.04.08-11.08 ENF 2.10 0.48 22.80 73.76 17.68 2.21 0.49 21.98
2000.03.30-12.03 ENF 2.48 0.62 25.00 74.06 16.85 2.43 0.49 20.36
Shinohara et al. (2015) 13052  33.63 100 2010.04.07-09.30 ENF 98 7.31 1.00 14.00 53.77 39.69 7.28 0.48 6.55
2010.10.30-2011.07.22 ENF 5.11 0.41 8.00 48.28 29.94 5.10 0.36 7.06
Gash et al. (1995) -0.08 44.08 1986.02.09-1987.1.03 ENF 45 1.86 0.22 11.90 37.54 50.31 2.37 0.25 10.42
Liang and Ding (2013) 11759  41.83 1270 2010.06-2010.10 ENF 1.37 0.41 29.82 28.01 61.65 2.84 0.61 21.58
Ringgaard et al. (2014) 9.34 56.07 2010.02-12 ENF 72 2.54 0.83 32.70 33.68 53.68 2.35 0.69 29.45
2011.01-12 ENF 72 2.50 0.91 36.50 39.72 46.42 1.98 0.67 34.05
Sadeghi et al. (2016) 51.13 35.70 1235 2011.03.16-2014.03.15 ENF 0.67 0.14 21.20 0.69 32.18 0.76 0.17 22.52
Sadeghi et al. (2015b) 51.13 35.70 1235 2012.08.23-2013.08.23 ENF 0.75 0.19*  25.50* 1.06 32.44 0.84 0.15 17.40
N&var (2013) -99.87  24.72 1550 1997.05-1998.11 ENF 74192/ 1.88 0.31*  16.70*  32.25 59.98 1.83 0.15 7.94
Gavazzi et al. (2016) —76.67 35.80 2005.05-12.31 ENF 4.92 0.59 11.94 17.63 63.93 4.40 0.63 14.35
2006 ENF 3.90 0.57 14.67 15.66 62.06 4.16 0.59 14.17
2008 ENF 2.78 0.34 12.30 12.60 62.66 2.71 0.55 20.25
2010 ENF 3.90 0.54 13.85 12.40 55.12 3.17 0.39 12.29
2011 ENF 3.58 0.52 14.00 15.63 64.09 3.32 0.49 14.84
2012 ENF 3.63 0.35 10.00 20.94 54.31 3.55 0.60 17.02
2013 ENF 3.48 0.60 17.00 16.13 59.48 3.25 0.57 17.66
2014 ENF 2.93 0.48 16.00 16.19 56.22 3.14 0.51 16.38
2005.05-2014 ENF 3.47 0.42 12.00 15.90 59.73 3.36 0.54 16.13
Sun et al. (2015) 139.60 36.37 198 2010.11-2011.10 ENF 97.4 3.96 1.00 25.20 22.62 51.89 3.70 0.72 19.46
2011.11-2012.10 ENF 75.8 3.46 0.59 17.00 25.77 48.32 3.41 0.74 21.64
Mosello et al. (2002) 13.59 46.51 820 1998 ENF 3.66 0.78 21.35 50.68 27.05 4.21 0.67 15.93
1999 ENF 4.08 0.89 21.76 50.08 27.70 4.98 0.72 14.50




Table S5 Continued.

Sites' information Observations Forcing data Estimates

References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type %)  (mmid) (mmid) (%) (%) %)  (mmid)  (mmid) (%)

Mosello et al. (2002) 1150 4636 1775 1998 ENF 287 050 1756 4685 3408 187 031 1667
1999 ENF 311 076 2449 5260 2677 203 043 2107

955 4624 1190 1998 ENF 436 079 1820 1989 4132 277 065 2338

1999 ENF 591 115 1943 1366 4379 335 070 2078

Huber and Iroumé&(2001) 7323 ~39.80 1982.01-1982.12 ENF 72 655 072 1100 2846 6003 727 109  14.98
1983.01-1983.12 ENF 72 446 054 1200 2850 5998 454 078 1713

1984.01-1984.12 ENF 72 563 096 1700 2821 6026 598 100  16.66

1985.01-1985.12 ENF 72 629 107 1700 3209 5619 58 091 1571

1986.01-1986.12 ENF 72 641 109 1700 2841 6007 685 100 1598

1987.01-1987.12 ENF 72 504 081 1600 2848 5994 591 093 1579

1988.01-1988.12 ENF 72 373 082 2200 2092 5835 361 079 2185

1992.10-1993.09 ENF 76 801 148 1850 3104 5717 800 103 1293

1993.10-1994.09 ENF 83 568 104 1830 20590 5861 602 102  16.97

1994.10-1995.09 ENF 85 656 108 1650 2840 6000 623 095 1516

1996.10-1997.09 ENF 69 705 106 1500 2827 6020 734 099 1352

1997.10-1998.09 ENF 69 459 057 1250 2822 6025 476 087 1831

Balestrini and Tagliaferri  9.59 4624 1190  1994.06-1999.05 ENF 240 1629 4271 277 066 2384
(2001) 954 4610 1490  1994.06-1999.05 ENF 220 2340 5009 273 068 2495
Pypker et al. (2005) 12199 4582 558 2002.06.27-11.30 ENF 47 267 056 2140 7538 1629 183 032  16.91
12190 4582 368 2000.03.30-12.03 ENF 97 248 060 2400 7406 1685 243 049 2036

Llorens (1997); Llorens ~ 2.00 4220 1400  1993.07-1995.12 ENF 200 048 2400 4883 418 224 034 1522
GE)toar:q'i(nlggog;)al.(1994) 240 3720 1560  1988-1989 ENF 089 014 1551 1329 4351 269 027 995
Viville et al. (1993) 720 4820 1075  1988.05.24-11.02 ENF 358 116 3240 7191 2601 345 095  27.67
1989.04.24-10.16 ENF 334 104 3120 7706 2170 220 071 3229

1990.05.07-11.05 ENF 205 116 3930 7228 2565 261 075 2890

Loustau et al. (1992) 077 4470 60 1987.06.20-09.22 ENF 40 117 022 1890 2797 7183 099 016 1588




Table S5 Continued.

Sites' information Observations Forcing data Estimates
References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)
Loustau et al. (1992) -0.77 44.70 60 1988 ENF 41 2.59 0.42 16.21 26.80 56.83 2.34 0.19 8.05
1989 ENF 46 0.78 0.12 15.94 27.36 56.57 1.89 0.15 7.87
Lankreijer et al. (1999) 17.48 60.08 45 1995.05.22-10.30 ENF 1.10 0.29 25.80 56.15 43.61 1.44 0.35 2411
(except 06.05-07.02)
Tallaksen et al. (1996) 10.60 59.90 1993.06-09;1994 ENF 481 26.63 56.31 34.34 191 0.41 21.37
Kelliher et al. (1992) 176.42 —38.55 580 1986.11-1987.12 ENF 271 0.81 30.00 61.48 37.28 3.76 0.81 21.43
Teklehaimanot et al. -3.27 55.70 400 1988.05.01-1988.10.31  ENF 2.40 0.70 29.12 27.86 69.61 2.82 0.90 31.99
I(_laigklr)eijer et al. (1993) -0.08 44.08 1986.02.08-12.31 ENF 4.35 0.54 12.52 37.47 50.32 2.36 0.24 10.34
Waterloo et al. (1999) 17745  -18.00  99* 1990.01.04-11.13 ENF 18.33*  40.39 51.72 4.67 0.87 18.54
Waterloo (1994) 177.45 -18.00 99* 1990.01.06-11.15 ENF 4.90 1.01 19.61* 40.37 51.68 4.58 0.86 18.77
1990.07.23-1991.08.30  ENF 3.64 0.60*  16.43* 4171 51.92 5.06 0.81 16.08
17728  -17.98 47 1990.01.08-11.19 ENF 4.65 0.99 21.08 24.33 66.82 4.06 0.72 17.61
1990.01.08-1991.09.02  ENF 4.36 0.74 17.04 23.66 68.23 4.69 0.73 15.52
Li etal. (2015) 122.29 53.43 570 2012.07.01-2013.09.30  ENF 181 0.40 22.08 54.46 38.34 3.12 0.53 16.83
Sun et al. (2013) 101.50- 29.33-  2000* 2009.05-10 ENF 6.37 1.48*  23.17*  26.98 61.28 4.48 0.71 15.82
102.25  30.33
Bulcock and Jewitt 30.66 -29.19 1065 2008.04-2011.03 DNF 1.74 0.37 21.40 30.63 55.75 2.20 0.40 18.25
I(\flgiébe)t al. (2001) 103.40 26.45 1997-1999 DNF 85 2.76 0.58 20.90 10.62 56.13 2.99 0.79 26.45
Sheng et al. (2009) 128.87  47.18 400 2005.04-09 DNF 2.75 0.60 2171 59.96 29.39 3.53 0.83 2341
Sheng et al. (2010) 124.22 41.73 240 2005-2008, 0608 DNF 3.79 0.71 18.80 52.52 47.48 5.33 0.78 14.62
Dong et al. (2020) 11852  41.32 998 2013-2014,05-09 ENF 2.80 0.73 26.00*  35.08 59.37 2.48 0.67 27.20
Aydin et al. (2018) 33.47 41.47 1070* 2012-2014 ENF 0.99 0.22* 22.40* 40.42 38.40 1.74 0.36 20.66
lida et al. (2017) 140.18 36.17 320* 2008-2010 ENF 4.24 0.42 19.90 33.47 49.02 4.09 0.55 13.42
Zhou et al. (2013) 112.25 36.52 2011.05-09 C 50-80 4.15 0.85* 20.39* 38.93 57.25 3.52 0.75 21.38
Chen et al. (2013) 108.33  33.30 1625* 2006.06-2008.10 MF 85 1.78 0.59 33.20 51.37 29.79 2.33 0.64 27.60
Asdak et al. (1998a) 112.38 -1.30 200 1993.11-1994.04 MF 100 4.72 0.52 11.00 73.30 24.94 11.28 1.40 12.43
1994.06-1995.06 MF 60 5.37 0.32 6.00 69.16 29.07 10.02 1.04 10.36




Table S5 Continued.

Sites' information Observations Forcing data Estimates
References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)
Sinun et al. (1992) 117.84 4.98 426 1989.09-1990.09 MF 9.91 1.72 17.40 80.60 18.03 6.17 1.19 19.32
Su et al. (2016) 11047 3131 1650 2014.05.01-10.31 MF 85 8.55 1.23 14.30 65.80 32.78 5.56 0.72 12.91
Bryant et al. (2005) -84.75 32.49 116.5* 2001.04.04-2002.11.06 MF 64.2 1.25 0.23* 18.73* 40.78 50.64 2.49 0.45 18.14
Buttle and Farnsworth 7850  44.08 3515 2009-2010 .05.11- MF 8.06 1.48*  18.35*  35.46 63.06 2.55 0.28 10.93
(Szl?vlaz ;nd Rodr guez -99.87 2472 1600 189262.1071999.06 MF 0.97 0.18*  18.60* 31.81 57.30 1.49 0.12 8.17
g?igglgnd Song (1993) 121.78  29.80 476.5*  1990.06-1991.05 MF 4.25 0.90*  21.22*  44.20 42.03 371 0.72 19.49
Liu et al. (1991) 102.75 24.11 1925* 1986-1987, 05-10 MF 3.92 0.62* 15.80* 12.20 70.00 4.79 0.81 16.99
Junior et al. (2019) —44.96 -21.23 930 2012.09.01-2015.03.15 MF 76 3.48 0.42 12.10 12.75 72.78 4.01 0.52 13.02
Sheng and Cai (2019) 128.80  47.24 2010-2011,05-09 MF 2.40 0.53 22.00 63.42 32.13 3.30 0.59 17.83
Chai et al. (2013) 128.80 47.24 2010.07-10; MF 1.67 0.43 25.70 62.94 30.24 2.86 0.53 18.45
2011.05-10
Ji and Cai (2015) 128.80  47.24 2006-2007,05-09 MF 2.71 0.58 21.50 69.42 25.94 2.81 0.58 20.82
Cai et al. (2008) 128.80  47.24 2005.05-10 MF 2.73 0.54 19.60 63.72 28.01 3.25 0.48 14.80
Liu et al. (1993) 128.80 47.24 1993.01-12 MF 2.05 0.41 20.28 60.26 25.59 2.98 0.35 11.57
Kermavnar and Vilhar 14.52 46.07 303* 2008.01.01-2013.12.31 MF 0.36 9.667 23.88 50.68 3.82 0.43 11.25
ggié?a)nd Lewis (2009) -123.73  39.35 245* 1998.12.05-2001.05.27 MF 2.71 22.40 69.63 23.66 2.81 0.48 17.25
1998.12.05-1999.11.08 MF 2.89 18.35 67.57 26.30 2.69 0.40 14.73
2000 MF 3.31 23.00 71.21 21.19 2.70 0.55 2041
2001.01.01-2001.05.27 MF 4,94 26.30 71.93 22.24 2.65 0.41 15.58
Fan et al. (2014) 153.14  -26.98 2012.05-2013.04 MF 4.09 19.65 43.83 45.67 4.39 0.70 16.06
Huber and Iroumé&(2001) -73.57 -40.17 1982.06-1983.05 MF 88.5* 11.19* 1.83* 17.00* 80.28 16.41 5.76 1.05 18.16
-72.75  -37.50 1991.10-1992.09 MF 5.39 0.97 18.00 65.28 33.78 4.53 0.64 14.24
—72.42 -37.92 1996.04-1997.03 MF 63.57 2.85 0.18 29.43 39.44 55.38 2.49 0.50 20.11
1997.04-1998.03 MF 63.57 5.09 0.55 28.80 42.80 52.67 4.29 0.65 15.08
1998.04-1999.03 MF 63.57 2.01 0.22 29.67 50.06 45.42 1.93 0.44 22.60
Wang and Wang (2020) 107.67 35.22 1200 2013-2016, 05-09 S 9.10 17.73 77.65 2.69 0.22 8.48




Table S5 Continued.

Sites' information Observations Forcing data Estimates
References Long Lat Alt Duration Veg c P | /P c TV c SV P | 1P
(m) type (%) (mm/d)  (mm/d) (%) (%) (%) (mm/d)  (mm/d) (%)

Li and Bai (2013) 109.25 36.72 1270 2008-2010, 4.20-11.30 S 1.65 0.15 8.90 15.11 55.33 2.01 0.15 7.61
Herbst et al. (2006) -1.7 51.6 103* 2004.06.21-2005.02.09 S 2.12 0.52 23.70 19.20 64.88 2.03 0.21 10.48
Zhang et al. (2015) 105.033 37.533 1300 2011.06.26-11.07; S 0.92 0.18 19.49 3.03 57.28 1.08 0.07 7.10

2012.04.11-09.25;

2013.05.15-11.30
Zhang et al. (2016) 105.033 37.533 1250 2004-2014 S 0.34 0.09 23.10 1.22 36.28 0.55 0.05 9.52

(except 2007)
Finch and Riche (2010) -0.353 51.808 128 1997.06.26-1998.01.19 H 1.88 0.47 25.00 11.46 65.96 1.95 0.13 6.78

1998.06.12-1999.02.01 H 2.74 0.66 24.00 11.67 66.86 2.58 0.15 5.69
Fernandes et al. (2017) -47.666 -2.613 510 2012.07-2013.05 H 3.27 0.79 24.00 27.20 60.90 7.15 0.61 8.56
Zheng et al. (2018) 108.4 34.3 521 2015-2016.06-10.01 H 2.16 0.27 12.50 6.92 67.49 2.48 0.18 7.29
Névar et al. (1999) -99.53 24.78 355 1995.09-1997.04 S 1.09 0.18 16.50 5.18 72.64 1.35 0.10 7.49

1997.04-1998.03 S 1.25 0.23 18.30 8.00 75.74 1.74 0.13 7.37
Van Dijk and Bruijnzeel =~ -108.07 -7.05 600~ 1995.01.08-1995.05.11 H 12.7 2.29 18.00 16.14 82.19 13.70 0.70 5.10
(2001)

1999.01.02-1999.07.17 H 8.3 0.67 8.00 10.07 88.08 11.13 0.55 4.98
Jian et al. (2012) 104.38 35.35 2075* 2011.05-10 S 1.14 23.15 5.74 71.82 2.23 0.18 7.91
Zheng et al. (2019) 108.40  34.30 521 2015-2017, 06-10 H 13.80 6.20 61.21 2.68 0.17 6.59
Waterloo et al. (1999) 177.32 -17.95 1990.01.04-11.13 H 4.53 36.58 56.12 4.48 0.28 6.19




Table S6. Overview of discarded experimental sites for field validation collected from 53 publications.

Sites' information Observations Remarks
References Long Lat Alt Duration Veg c P | 1P
(m) type (%) (mm/d) | (mm/d) (%)
Ziegler et al. (2009) 98.65 19.05 1350* 2002.06.21-10.07 EBF 10.40 1.87 18.00 Shorter than 6 months
Hutjes et al. (1990) -7.34 5.85 1987.08.04-12.20 EBF 97 7.35 0.68 9.20
Brooks and Spencer (1995) 117.85 4.95 1992.06.01-08.31 EBF 29.00
Dykes (1997) 115.17 4.53 130 1991.10.23-1992.02.14 EBF 7.18 1.29 18.00
Carlyle-Moses et al. (2010) -79.58 9.17 2006.07.23-09.20 EBF 74.2 5.83 0.83 14.27
Lundgren and Lundgren (1979) 38.50 —-4.85 1500 1973.07-1975.12 EBF 2.88 0.64 22.00 Earlier than 1980
Mcjannet et al. (2007) 145.40 -16.19 20 2001.11.09-2004.06.30 EBF 7.34 1.62 22.00 | The same pixel with Ref.24.
145.27 -16.52 1100 2000.12.21-2004.06.30 EBF 9.10 2.09 23.00
Wallace et al. (2013) 145.49 -17.45 1050 2000.12-2004.03 EBF 1.03 0.34 33.40 Including cloud interception
Fleischbein et al. (2005) -79.2 -4.00 2000* 1998.04.18-2001.04.18 EBF 2.25 0.88 39.21 Epiphytes, mostly bryophytes
—-78.97 —4.08 2000* 1998.04.18-2001.04.18 EBF 2.25 0.88 39.21
Aboal et al. (1999) -16.4 28.45 830 1994.12.30-1995.11.31 EBF 1.86 0.41 22.17 Forcing P is too small
Veneklaas and Van Ek (1990) —75.53 4.80 2550 1986.08.20-1987.08.19 EBF 5.79 0.72 12.40 Abundant Epiphytes
—75.42 4.77 3370 1986.08.20-1987.08.19 EBF 3.98 0.73 18.30
Hdscher et al. (2004) -83.74 9.59 2900 1999.09-2000.08 EBF 5.87 1.67 28.42
Price and Carlyle-Moses (2003) —79.65 4455 137 1995.05.15-08.28 DBF 2.45 0.46 18.80 Shorter than 6 months
Carlyle-Moses and Price (1999) —79.72 43.55 137 1995.05.15-09.27 DBF 86 1.57 0.30 19.30
Dolman (1987) 4.64 52.55 1985(119d) DBF 1.22 0.20 15.95
Ahmadi et al. (2009) 51.62 36.58 1410 2008.6.24-2008.10.25 DBF 2.50 0.74 29.80
Mosello et al. (2002) 10.20 44.72 200 1998 DBF 1.55 0.04 2.82 Observed | is too small compared
1020 | 4472 | 200 1999 DBF 255 025 | 1001 Ecz’ogg;_er sites in Mosello et al.
Sraj et al. (2008) 13.75 454 200 2000.10.05-2001.09.12 DBF 3.69 1.00* 26.90* | Fixed and roving gauges
H&mann et al. (1996) 10.24 54.10 1990.06-1991.12 DBF 2.09 0.20 10.89 Located in the border region of the
Weichsel glacial age
Neal et al. (1993) -1.26 51.15 125* 1989.04-1991.10 DBF 16.00 cc TV>FF
Giacomin and Trucchi (1992) 11.01 44.01 880* 1980-1989 DBF 24.80




Table S6 Continued.

Sites' information Observations Remarks
References Long Lat Alt Duration Veg c P | 1P
(m) type (%) (mm/d) | (mm/d) (%)
Sun et al. (2014) 139.60 36.37 198 2011.07-10 ENF 97.4 7.16 1.80 25.20 Shorter than 6 months
Price et al. (1997) -98.15 55.45 1994.06.24-09.06 ENF 141 0.33 23.30
Teklehaimanot and Jarvis (1991) -3.27 55.71 1989.06.20-09.22 ENF 29.00
Gash et al. (1980) -3.68 52.45 410 1975.09-1978.06 ENF 100 5.11 1.36 26.69 | Earlier than 1980
-3.48 57.68 10 1977.01-12 ENF 87 1.75 0.74 42.39
-2.40 55.22 220 1977.08-1978.09 ENF 100 2.66 0.84 31.67
Motahari et al. (2013) 51.17 35.17 1269 2009.09-2010.04 ENF 0.68 0.25 37.20 | Conducted within Chitgar Forest
Park in Tehran
Saito et al. (2013) 130.65 33.50 350* 2010.06.05-2011.12.31 ENF 97 497 1.27* 25.50* | 19 rain gauges were not
repositioned.
Gavazzi et al. (2016) —76.67 35.80 2007 ENF 2.46 0.20 8.03 Observed | is too small compared
7667 | 35.80 2009 ENF 363 0.05 200 | 'O otheryears
Molina and Del Campo (2012) -1.21 39.09 950 2009.03-2010.02 ENF 0.85 0.27 32.27 | The effects of experimental
thinning on throughfall and
stemflow; P was measured just
for 18 weeks.
Johnson (1990) -4.40 56.50 1983.10-1986.06 ENF 5.77 1.63 28.18 Both rainfall and snow
interception are measured.
Bons (1990) 107.75 —6.83 1584* 1985.11.05-1987.12.11 ENF 28.00 Relative interception is from
Albert’ review
Attarod et al. (2015) 55.80 38.07 1091 2009.03.21-2010.03.20 ENF 0.31 0.10* 38.00* | Conducted in an afforested Park
located in a city
Seonghun et al. (2019) 130.53 33.63 100.000 | 2017.04-10 ENF 5.03 1.41* 28.00*
Shi et al. (2010) 106.26 35.49 2200 2005.06-09 DNF 64 5.86 0.83 14.16 | Shorter than 6 months
Wau et al. (2006) 121,51 50.83 1150 2004.06.01-09.30 DNF 2.15 18.61
Jiang et al. (2008) 124.03 50.28 2007.05.18-09.11 NF 2.02 0.66 32.63
Liu et al. (2018) 106.35 35.46 2476* 2015.05.06-2015.10.31 DNF 73 2.79 0.48 17.40
Ghimire et al. (2012) 85.60 27.63 1500 2011.06.20-09.09 EBF 8.75 1.96 22.40
1580 2011.06.20-09.09 ENF 10.84 1.79 16.50
Schellekens et al. (1999); (2000) —65.83 18.17 1996.05.05-07.09 MF 12.91 7.49 52.10
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Sites' information Observations Remarks
References Long Lat Alt Duration Veg c P | 1P
(m) type (%) (mm/d) | (mm/d) (%)
Zhang (2012) 128.95 47.22 478 2010.06-08 MF 3.86 0.76 19.60 Shorter than 6 months
Xiao et al. (2002) 128.10 42.70 740 2001.06-09 MF 3.85 0.90 23.38
Feller (1981) 145.58 -37.63 306* 1976.04-1978.03 MF 3.55 0.70* 19.70* | Earlier than 1980
Rowe (1979) 171.78 —42.17 330 1975.10-1978.09 MF 5.68 145 26.00
Schellekens et al. (2000) —65.83 18.17 360.5* 1996 MF 10.07 1.26 48.50
1997 MF 9.53 1.02 39.20
Cavelier et al. (1997) -82.23 8.72 1200 1988.07-1989.07 MF 9.59 3.57 37.20 | Abundant vascular epiphytes
Crockford and Richardson (1990) | 149.32 -35.25 850 1980.03.08-1981.11.04 MF 0.88 0.12* 14.05% | cc_TV>FF
Tarazona et al. (1996) 42.33 4.17 1986 MF 221 0.77* 34.89* | No tree covers in modelling
1987 MF 4.04 1.55* 38.39*
1988 MF 4.90 2.06* 42.04*
1986-1988 MF 3.72 1.46% 39.30*
Elsenbeer et al. (1994) —74.08 -10.22 300 1986.12.15-1988.05 MF 9.01 1.52 16.90
Xiao et al. (2000) -121.78 38.54 1996.12-1998.02 MF 247 0.58* 21.00*
Pérez-Sudrez et al. (2014) -101.1 22.03 2350* 2006.08-2009.07 MF 1.08 0.13* 12.27* | Positioned throughfall containers
(Maetal., 2019) 107.91 34.56 1085 2016.01.01-12.31 MF 1.39 0.29* 20.75*
05.01-10.31 MF 2.53 0.53* 21.15*
11.01-04.30 MF 0.25 0.04* 16.20*
Huber and Iroumé&(2001) —71.58 -38.47 1998.04-1999.03 MF 74 3.69 0.58 30.00
—72.52 -37.23 1998.09-1999.08 ENF 745 2.75 0.10 24.00
—72.43 -37.3 1998.09-1999.08 ENF 77 2.84 0.13 27.50
Zabret et al. (2017) 14.82 46.07 2014.01.01-2017.06.30 MF 3.22 35.32*
N&var and Bryan (1994) -99.53 24.78 355 1987.05-08 S 1.98 0.55 27.94 Shorter than 6 months
Zhang et al. (2018) 100.01 37.59 3353 2012.06.01-2012.09.11 S 4.71 1.01 21.40
Zhang et al. (2017) 109.52 36.70 1429* 2015.06-09 S 0.96 0.21 22.05*
Jackson (2000) 37.13 -1.55 1560 1994.11-1995.03.10 H 5.05 0.46 11.30
Yang et al. (2013) 107.68 35.2 1220 2011.05-09 S 3.19 8.70
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Figure S1. Linear regression between S and LAI, c. The red line is the regression line, and the grey
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plant functional types. The blue scatters in NF represent the few values collected from MF.

20

(a)

N=20
[ =079 ,
RMSE = 0.35
MBE = -0.12

n

(=]

Estimated [ (mm d” l}

o
t

Estimated I/P (%)

0 0.5

Observed I (mm d'i)

Observed I/P (%)

40 -
(b) () o’
+ P4
N=2I — N=20 .
30T r=086 W | r=066 e
RMSE = 5.29 pe RMSE = 2.13
MBE = -2.86 E MBE = 0.04
20F (= +
-
5
Z
£
10} hA
]
0 ’ ) el
0 10

4 8 1
Observed P (mm d™)
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Figure S3. Field validation over different vegetation types. EBF, DBF, NF and MF represent Evergreen
Broadleaf Forests, Deciduous Broadleaf Forests, Needleleaf Forests and Mixed forests, respectively. The
black solid line represents the regression line, and the black dash marks the 1-to-1 line.
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Figure S4. Linear regression between forcing and observed precipitation over field campaigns. TV, EBF,
DBF, NF, MF and SV represent all tall vegetation, Evergreen Broadleaf Forests, Deciduous Broadleaf
Forests, Needleleaf Forests, Mixed forests and short vegetation, respectively. The black solid line
represents the regression line, and the black dash marks the 1-to-1 line.
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Figure S5. Comparisons between daily estimated interception with event-based observations from two
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Figure S6. Global distribution of annual average rainfall rates for 1980-2019.
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Figure S8. Field validation of rainfall interception loss for EBF sites. (a) 1 in mmd?, (b) I/P in %. Black,
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