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S Table 1: Summary of runoff, soil hydraulic conductivity, interception and transpiration data points investigated in this review. Here, climate: according to updated Köppen climate classification, Land use, Mif: Mif: Mixed forest; Af: Afforestation; MiC: Mixed coniferous; MiD: Mixed deciduous; Ag: Agriculture; Sh: Shrub land; Gr: Grassland; Bs: Bare soil; MoF: Mono-Fir stand; MoS: Mono-Spruce stand; MoP: Mono-Pine stand; Ev: Evergreen; MoB: Mono-Beech stand; MoO: Mono-Oak stand; MoBr: Mono-Broadleaved stand; MoE: Mono-Eucalyptus stand; De: Deciduous; TD: Total data points, NA: not applicable, Mo: Modelling, Me: Measured. 
(a) Run-off
	 
Study**
	 
Cli-mate
	 
Description of land use / 
City*
	Land use
	coniferous
	broadleaved
	TD
	Type of investig-ation

	
	
	
	Mif
(C / D)
	Af
	Ag
	Sh
	Gr
	Bs
	Mono
F / S / P
	Ev
	Mono
B / O / Br / E
	De
	Ev
	
	

	Hartanto et al., 20031
	A
	Tropical rainforest
	4
-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	4
	Me

	Patin et al., 20122
	A
	Cropland and mixed forest
	-
-
	-
	-
	-
	5
	5
	- / - / -
	-
	- / - / - / -
	-
	-
	10
	Me

	Cerdà et al., 20173
	B
	Secondary forest
	-
	-
	-
	-
	-
	-
	- / - / 1
	-
	- / 1 / - / -
	-
	-
	2
	Me

	Chirino et al., 20064
	B
	Bare soil, grass and shrub land
	-
	-
	-
	1
	1
	1
	- / - / 2
	-
	- / - / - / -
	-
	-
	5
	Me

	del Campo et al., 20195
	B
	Secondary forest
	-
	-
	-
	-
	-
	-
	- / - / 1
	-
	- / 1 / - / -
	-
	-
	2
	Me

	Descheemaeker et al., 20066
	B
	Urban forest
	1
-
	-
	-
	-
	9
	-
	- / - / -
	-
	- / - / - / 1
	-
	-
	11
	Me

	Quinton et al., 19977
	B
	Secondary forest
	-
	-
	-
	-
	9
	2
	- / - / -
	-
	- / - / - / -
	-
	-
	11
	Me

	Stone et al., 20088
	B
	Shrub-grass land
	-
	-
	-
	-
	19
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	19
	Me

	Cao et al., 20159
	Cf
	Secondary forest
	-
	-
	-
	-
	-
	-
	- / - / 5
	-
	- / - / - / -
	-
	-
	5
	Me

	Chen et al., 201010 
	Cf
	Forest stand
	2
-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	2
	Me

	El Kateb et al., 201311
	Cf
	Maize and tea plantation
	-
(- / 5)
	-
	5
	-
	3
	-
	- / - / 3
	-
	- / 3 / - / -
	-
	-
	14
	Me

	Huang et al., 201012
	Cf
	Regenerated forest
	1
-
	1
	1
	-
	-
	-
	- / - / 1
	-
	- / - / - / -
	-
	-
	4
	Me

	Hümann et al., 201113
	Cf
	Low Alpine afforestation
	-
(1 / -)
	2
	1
	-
	-
	-
	1 /2 / -
	-
	3 / - / - / -
	-
	-
	11
	Me

	Jiang et al., 201914
	Cf
	Secondary forest
	1
-
	-
	-
	-
	-
	-
	1 / - / -
	-
	- / - / - / -
	-
	-
	2
	Me

	Luo et al., 202015
	Cf
	Cropland
	3
-
	-
	1
	1
	-
	1
	- / - / 1
	-
	- / - / 3 / -
	-
	-
	10
	Me

	Zheng et al., 200816
	Cf
	Afforestation
	1
-
	-
	-
	-
	1
	-
	1 / -
	-
	- / - / - / 1
	-
	-
	5
	Me

	Malvar et al., 20131717
	Cs
	Afforestation
	-
	-
	-
	-
	-
	-
	- / - / 1
	-
	- / - / - / 6
	-
	-
	6
	Me

	Mohammad & Adam, 201018
	Cs
	Afforestation, natural forest, bare soil
	-
	-
	-
	-
	3
	1
	- / - / -
	-
	- / - / - / -
	-
	-
	5
	Me

	Nunes et al., 201119
	Cs
	Bare soil, grass and shrub land, afforestation
	-
	-
	1
	1
	1
	1
	- / - / 1
	-
	- / 1 / - / -
	-
	-
	6
	Me

	Prats et al., 201220
	Cs
	Afforestation
	-
	-
	-
	-
	-
	-
	- / - / 2
	-
	- / - / - / 2
	-
	-
	4
	Me

	Thompson et al., 201621
	Cs
	Afforestation
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	2
	Me

	Vacca et al., 200022
	Cs
	Grass and shrub land, afforestation
	-
	-
	-
	-
	3
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	3
	Me

	Gu et al., 202023
	Cw
	Crop and shrub land, afforestation
	-
	-
	-
	2
	2
	-
	- / - / -
	-
	- / - / 2 / -
	-
	-
	6
	Me

	Oliviera et al., 201424
	Cw
	Urban woodland 
	1
-
	-
	-
	-
	-
	1
	- / - / -
	-
	- / - / - / -
	-
	-
	2
	Me

	Sheridan et al., 200725
	Cw
	Eucalyptus forest
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / 2
	-
	-
	2
	Me

	Sun et al., 201826
	Cw
	Afforestation
	3
-
	3
	-
	-
	-
	-
	- / - / 1
	-
	- / - / - / 2
	-
	-
	9
	Me

	Wei et al., 200727
	Cw
	Cropland
	-
	-
	1
	1
	2
	-
	- / - / 1
	-
	- / - / - / -
	-
	-
	5
	Me

	Zhang et al., 200628
	Cw
	Forest stand
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / 5 / -
	-
	-
	5
	Me

	Zhou et al., 200229 
	Cw
	Afforestation
	-
	-
	-
	-
	-
	1
	- / - / -
	-
	- / - / 1 / -
	-
	-
	2
	Me

	Holzmann & Sereinig, 199730
	Df
	Alpine catchment
	1
-
	-
	-
	-
	-
	-
	- / - / 1
	-
	- / - / - / -
	-
	-
	2
	Me

	Minea et al., 201931
	Df
	Grassland
	-
	-
	-
	-
	1
	1
	- / - / -
	-
	- / - / - / -
	-
	-
	2
	Me

	Onuchin et al., 201732 
	Df
	Secondary forest
	-
	-
	-
	-
	-
	-
	1 / - / -
	-
	- / - / 2 / -
	-
	-
	3
	Me

	Jost et al., 201233
	Df
	Forest stand
	-
	-
	-
	-
	-
	-
	- / 1 / -
	-
	1 / - / - / -
	-
	-
	2
	Me

	Kim et al., 201434
	Dw
	Forest stand
	1
-
	-
	-
	1
	-
	-
	- / - / 1
	-
	- / 1 / - / -
	-
	-
	4
	Me

	Alaoui et al., 201135
	E
	Forest stand
	3
-
	-
	-
	-
	3
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	6
	Me

	Mayerhofer et al., 201736
	E
	Grassland
	-
(1 / -)
	-
	-
	-
	7
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	8
	Me

	SUM Runoff
	22
(2 / 1)
	6
	10
	7
	69
	14
	4 / 3 / 23
	0
	4 / 8 / 13 / 15
	0
	0
	201
	



(b) Hydraulic conductivity
	 
Study**
	 
Cli-mate
	 
Description of land use / 
City*
	Land use
	coniferous
	broadleaved
	TD
	Type of investig-ation

	
	
	
	Mif
(C / D)
	Af
	Ag
	Sh
	Gr
	Bs
	Mono
F / S / P
	Ev
	Mono
B / O / Br / E
	De
	Ev
	
	

	Johnson-Maynard et al., 200237
	B
	Forest stand
	-
	-
	-
	2
	-
	-
	- / - / 1
	-
	- / - / - / -
	-
	-
	3
	Me

	Descheemaeker et al., 20066
	B
	Urban forest
	1
	-
	-
	-
	9
	-
	- / - / -
	-
	- / - / - / 1
	-
	-
	11
	Me

	Chandler et al., 200838
	Cf
	Urban forest
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / 1 / - / -
	-
	-
	1
	Me

	Buczko et al., 200639
	Cf
	Forest stand
	2
	-
	-
	-
	-
	-
	- / - / 1
	-
	1 / - / - / -
	-
	-
	4
	Me

	Huemann et al., 201113
	Cf
	Low Alpine afforestation
	-
(1 / 1))
	2
	1
	-
	-
	-
	1 / 2 / -
	-
	3 / - / - / -
	-
	-
	11
	Me

	Neirynck et al., 200040
	Cf
	Forest stand
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / 1 / 5 / -
	-
	-
	6
	Me

	Hao et al., 201941
	Cf
	Forest stand
	2
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / 1
	-
	-
	2
	Me

	Sheridan et al., 200725
	Cw
	Eucalyptus forest
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / 2
	-
	-
	2
	Me

	Jost et al., 201233
	Db
	Forest stand
	-
	-
	-
	-
	-
	-
	- / 1 / -
	-
	- / - / 1 / -
	-
	-
	2
	Me

	SUM Hydraulic Conductivity
	5
(1 / 1)
	2
	1
	2
	9
	0
	1 / 3 / 2
	0
	4 / 2 / 6 / 3
	0
	0
	42
	



(c) Interception
	 
Study**
	 
Cli-mate
	 
Description of land use / 
City*
	Land use
	coniferous
	broadleaved
	TD
	Type of investig-ation

	
	
	
	Mif
(C / D)
	Af
	Ag
	Sh
	Gr
	Bs
	Mono
F / S / P
	Ev
	Mono
B / O / Br / E
	De
	Ev
	
	

	Nytch et al., 201842
	A
	San Juan, Puerto Rico
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	1
	2
	Me

	Park et al., 200843
	A
	Afforestation, Soberania, Panama
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	4
	5
	Me

	Guevara-Escobar et al., 200744
	B
	Queretaro City, Mexico
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	1
	1
	Mo

	Sadeghi et al., 201645
	B
	Afforestation, Tehran, Iran
	-
	-
	-
	-
	-
	-
	- / - / -
	2
	- / - / - / -
	2
	-
	4
	Me

	Véliz-Chávez et al., 201446
	B
	Queretaro City, Mexico
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	1
	1
	Me

	Fan et al., 201447
	Cf
	Afforestation, southeast
Queensland, Australia 
	-
	-
	-
	1
	-
	-
	- / - / -
	1
	- / - / - / -
	-
	-
	2
	Mo

	Ford et al., 201148
	Cf
	Forest stand, North Carolina, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	4
	-
	5
	Me

	Jiang et al., 201914
	Cf
	Secondary forest Sanming City, China
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	-
	1
	2
	Me

	Livesley et al., 201449
	Cf
	Melbourne, Australia
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	2
	2
	Mo

	Ringgaard et al., 201450
	Cf
	Forest land, Jutland, Denmark
	-
	-
	-
	-
	-
	-
	- / - / -
	3
	- / - / - / -
	-
	-
	3
	Mo

	Staelens et al., 200851
	Cf
	Forest land, Ghent, Belgium
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	-
	1
	Me

	Vanstan et al., 201452
	Cf
	Forest land, Maryland, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	2
	2
	Me

	Zabret et al., 201853
	Cf
	Ljubljana, Slovenia
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	1
	-
	2
	Me

	Zabret & Šraj, 201954
	Cf
	Ljubljana, Slovenia
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	1
	-
	2
	Me

	Asadian et al., 200955
	Cs
	British Columbia, Canada
	-
	-
	-
	-
	-
	-
	- / - / -
	6
	- / - / - / -
	-
	-
	6
	Me

	David et al., 200656
	Cs
	Alentejo region, Portugal
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	1
	1
	Me

	Fathizadeh et al., 201757
	Cs
	Forest stand, Southern Zagros, Iran
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	-
	1
	Mo

	Pereira et al., 200958
	Cs
	Herdade da Mitra, Portgual
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	2
	2
	Mo

	Pypker et al., 200559
	Cs
	Forest stand, Gifford Pinchot, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	2
	- / - / - / -
	-
	-
	2
	Mo

	Xiao et al., 200060
	Cs
	California, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	1
	2
	Me

	Xiao & McPherson, 200261
	Cs
	Santa Monica, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	3
	4
	7
	Mo

	Xiao & McPherson, 201162
	Cs
	California, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	2
	1
	3
	Me

	Ghimire et al., 201263
	Cw
	Forest land and afforestation, Nepal
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	-
	1
	2
	Mo

	Negi et al., 199864
	Cw
	Forest stand, Central Himalaya, India
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	1
	1
	3
	Me

	Buttle et al., 201265
	Df
	Forest stand, Ontario, Canada
	-
	-
	-
	-
	-
	-
	- / - / -
	2
	- / - / - / -
	1
	-
	3
	Me

	Price et al., 200366
	Df
	Forest stand, Ontario, Canada
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	-
	1
	Mo

	Liu et al., 201867
	Dw
	Forest stand, Beijing, China
	-
	-
	-
	2
	-
	-
	- / - / -
	3
	- / - / - / -
	5
	-
	10
	Me

	Yang et al., 201968
	Dw
	Seoul, Korea
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	4
	-
	4
	Me

	SUM Interception
	0
(0 / 0)
	0
	0
	3
	0
	0
	0 / 0 / 0
	25
	0 / 0 / 0 / 0
	30
	23
	81
	



(d) Transpiration
	 
Study**
	 
Cli-mate
	 
Description of land use / 
City*
	Land use
	coniferous
	broadleaved
	TD
	Type of investig-ation

	
	
	
	Mif
(C / D)
	Af
	Ag
	Sh
	Gr
	Bs
	Mono
F / S / P
	Ev
	Mono
B / O / Br / E
	De
	Ev
	
	

	Ford et al., 201148
	Cf
	Forest stands, North Carolina, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	4
	-
	5
	Me

	Jacobs et al., 201569
	Cf
	Rotterdam, Netherlands
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	-
	1
	Me

	Rahman et al., 201970
	Cf
	Munich, Germany
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	2
	-
	2
	Me

	Pataki et al., 201171
	Cs
	Los Angeles, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	4
	- / - / - / -
	10
	4
	18
	Me

	Raz-Yaseef et al., 201272
	Cs
	Forest stand, Israel
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	
	-
	1
	Me

	Ghimire et al., 201473
	Cw
	Forest stand,  Nepal
	-
	-
	-
	-
	-
	-
	- / - / -
	1
	- / - / - / -
	1
	-
	2
	Mo

	Zhu & Zhao, 201374
	Cw
	Guangzhou, China
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	
	1
	1
	Me

	Matasov et al., 202075
	Df
	Moscow, Russia
	-
	-
	-
	1
	-
	-
	- / - / -
	-
	- / - / - / -
	3
	-
	4
	Me

	Peters et al., 201076
	Df
	Minnesota, USA
	-
	-
	-
	-
	-
	-
	- / - / -
	2
	- / - / - / -
	4
	-
	6
	Me

	Riikonen et al., 201677
	Df
	Helsinki, Finland
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	2
	-
	2
	Me

	Chen et al., 201178
	Dw
	Dalian, China
	-
	-
	-
	1
	-
	-
	- / - / -
	1
	- / - / - / -
	2
	-
	4
	Me

	Chen et al., 201279
	Dw
	Dalian, China
	-
	-
	-
	1
	-
	-
	- / - / -
	1
	- / - / - / -
	2
	-
	4
	Me

	Wang et al., 201180
	Dw
	Beijing, China
	-
	-
	-
	-
	-
	-
	- / - / -
	2
	- / - / - / -
	4
	-
	6
	Me

	Wang et al., 201281
	Dw
	Beijing, China
	-
	-
	-
	-
	-
	-
	- / - / -
	-
	- / - / - / -
	1
	-
	1
	Me

	Qiu et al., 202182
	Cw
	Shenzhen, China
	-
	-
	-
	3
	-
	-
	- / - / -
	-
	- / - / - / -
	
	-
	-
	Me

	Ji et al., 201683
	Ds
	Shrub land, Gansu, China
	-
	-
	-
	3
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	-
	Me

	Huang and Zhang, 201684
	B
	Shrub land, Zhongwei, China
	-
	-
	-
	2
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	-
	Me

	Cavanaugh et al., 201185
	B
	Shrub land, Arizona, USA
	-
	-
	-
	1
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	-
	Me

	Allen and Grime, 199586
	B
	Shrub land, Niger, West Africa.
	-
	-
	-
	1
	-
	-
	- / - / -
	-
	- / - / - / -
	-
	-
	-
	Me

	SUM Transpiration
	0
(0 / 0)
	0
	0
	13
	0
	0
	0 / 0 / 0
	13
	0 / 0 / 0 / 0
	36
	5
	67
	


*Description of the land use for runoff, soil hydralic conductivity and name of the city for the interception and transpiration urban forest {Patin, 2012 #1318}
** 1Hartanto H, Prabhu R, Widayat ASE, et al. 2003. Factors affecting runoff and soil erosion: Plot-level soil loss monitoring for assessing sustainability of forest management Forest Ecology and Management 180: 361-374.
2Patin J, Mouche E, Ribolzi O, et al. 2012. Analysis of runoff production at the plot scale during a long-term survey of a small agricultural catchment in lao pdr J Hydrol 426-427: 79-92.
3Cerdà A, Lucas Borja ME, Úbeda X, et al. 2017. Pinus halepensis m. Versus quercus ilex subsp. Rotundifolia l. Runoff and soil erosion at pedon scale under natural rainfall in eastern spain three decades after a forest fire Forest Ecology and Management 400: 447-456.
4Chirino E, Bonet A, Bellot J, et al. 2006. Effects of 30-year-old aleppo pine plantations on runoff, soil erosion, and plant diversity in a semi-arid landscape in south eastern spain CATENA 65: 19-29.
5del Campo AD, González-Sanchis M, Molina AJ, et al. 2019. Effectiveness of water-oriented thinning in two semiarid forests: The redistribution of increased net rainfall into soil water, drainage and runoff Forest Ecology and Management 438: 163-175.
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S Table 2: Values for plot size normalization (Moreno-de las Heras et al., 2010). Plot names as in the study, here G stands for Gerlach plots (a named method) and MC for ‘microcatchment’.

	Degraded slopes (slopes 1-3)
	
	Less-degraded slopes (4-5)

	Plot lengths
	Runoff coefficient (%)
	Reduction of runoff coefficient (%)
	
	Plot lengths
	Runoff coefficient (%)
	Reduction of runoff coefficient (%)

	G1 (1m)
	79
	13.92
	
	G1 (1m)
	43
	55.81

	G2 (2m)
	68
	11.76
	
	G2 (2m)
	19
	15.79

	G3 (3m)
	60
	3.33
	
	G3 (3m)
	16
	18.75

	MC (15m)
	58
	-
	
	MC (15m)
	13
	-

	MC to G1
	
	26.58
	
	MC to G1
	
	69.77

	MC to G2
	
	14.71
	
	MC to G2
	
	31.58


Runoff coefficient: sum of all plot with the same lengths under degraded or less-degraded slopes; Reduction of runoff coefficient: in comparison to the previous shorter length (e.g. from G2 to G1, or G3 to G2) 




S Table 3: Values for rainfall intensity normalization (Wu et al., 2018)

	rainfall intensity (mm/hr)
	45
	60
	75
	90
	105
	120
	
	45 to 120
	45 to 75
	45 to 105

	increased rate (of runoff)
	-
	1.29
	1.58
	1.51
	1.05
	1.23
	
	3.97
	2.04
	3.23







[image: H:\Yanin & Azhar, Christian\April, 2020\Draft paper\First draft\2nd draft\Final\Scientific Reports\R1\Picture7.jpg]

 S-Figure 1: Runoff coefficient of Mono-Pine stand (MoP) across climatic zones. Line above bar show standard error
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S-Figure 2: Relationship (Pearson correlation coefficient, r) between interception, runoff and stem density. 
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S-Figure 3: Bar chart showing the saturated hydraulic conductivity by land use types at different soil depths with standard error bar. Here, Mif: Mixed forest; Af: Afforestation; MiC: Mixed coniferous; MiD: Mixed deciduous; MoF: Mono-Fir stand; MoS: Mono-Spruce stand; MoP: Mono-Pine stand; MoB: Mono-Beech stand; MoO: Mono-Oak stand; MoBr: Mono-Broadleaved stand; MoE: Mono-Eucalyptus stand; Ag: Agriculture; Sh: Shrubland; Gr: Grassland; Bs: Bare soil. 
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S-Figure 4: Linear regression showing saturated hydraulic conductivity in relation to bulk density
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