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Introduction 
[bookmark: _GoBack]We have created a comprehensive list of global lake area and volume estimates (Table S1). We identified 24 estimates of global lake area and 15 estimates of global lake volume. Only ten reports included both area and volume. Many reports vaguely describe their methods and data sources, or give no methods and sources at all (Meybeck 1995, Table S1). Reports for lake area were highly variable, and have increased substantially over time (Table S2, Figure S1A). This trend is largely due to improved accounting of small lakes, which were omitted from early estimates (Downing et al. 2006, Raymond et al. 2013). Despite a trend of reports of more lake surface area, there has been comparatively little variability and no trend in reports of total lake volume (Table S2 Figure S1B). Unlike surface area which is easily measured based on maps or satellite imagery, volume measurement requires bathymetric surveys that have relatively high labor costs and can be logistically challenging for large numbers of lakes. This challenge likely contributes to relative lack of global lake volume estimates. The contrasting patterns in lake area and volume are reflected in their ratio (mean depth), displayed in Figure S1C. Table S3 describes the lake volume-area datasets used in this study, and Table S4 reports Kolmogorov-Smirnov statistics for the residuals of the fittings as compared to a normal distribution, to indicate that residuals about the scaling relationship are normally distributed in each case.
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Figure S1. Patterns in estimates of A) global lake surface area B) global lake volume, and C) overall lake mean depth by year of publication. Mean depth was calculated as global lake volume divided by global lake surface area for reports that gave estimates for both of these values. Table S1 is compendium of the data used to create this figure.









	Reference
	Year
	Area
(106 km2)
	Volume
(103 km3)
	Mean depth (m)
	Comments

	Penck (1894)
	1894
	2.5
	---
	---
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005) and Meybek (1995). Meybeck  (1995) notes this estimate to be among those in the literature that are poorly documented in terms of methods.

	Nace (1969)
	1969
	1.525
	230
	150.8
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005).

	L’Vovich (1974)
	1989
	---
	275
	---
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005).

	Potapova et al. (1974)
	1974
	---
	176.4
	---
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005).

	Tamrazyan (1974)
	1974
	2.7
	166
	61.5
	Based on extrapolation of lake measurements from the USSR.

	Budyko (1980)
	1980
	2.1
	---
	---
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005).

	Mulholland and Elwood (1982)
	1982
	2.0
	---
	---
	Noted by Meybek (1995) as being a poorly documented estimated.

	Losev (1989)
	1989
	---
	280
	---
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005). Ryanzhin give a range of values (180-750 103 km3) associated with this estimate, but without the original report we are unable to determine what this range reflects.

	Shiklomanov (1993)
	1993
	2.0587
	176.4
	85.7
	The origin of these values is poorly documented, attributed only to “data collected by Soviet scientists.”

	Meybeck (1995)
	1995
	2.8
	179
	63.9
	Area based on statistical extrapolation for lakes > 0.01 km2. Volume based on reported values for lakes and volume-area relationships. Detailed methods and results are given for area, but not volume.

	Birkett and Mason (1995)
	1995
	2.18
	---
	---
	Sum of the areas of 1,403 lakes ≥ 100 km2. Mostly based on a global set of 1:1,000,000 scale maps created during the 1970s, 1980s, and 1990s. The website with reported in the text with original data is no longer operational. Inclusion here is based on the literature values compiled by Ryanzhin (2005).

	Ryanzhin (2003)
	2003
	2.57
	---
	---
	We were unable to obtain this report. Inclusion here is based on the literature values compiled by Ryanzhin (2005).

	Shiklomanov and Rodda (2003)
	2003
	2.00
	176.4
	88.2
	No methods or source is given.

	Ryanzhin (2005)
	2005
	2.69
	179.6

	66.5
	Based on statistical extrapolation. Detailed methods area given for area and volume.

	Dodds and Whiles (2010)
	2010
	---
	229
	---
	No methods or source is given for the volume estimate.

	Downing et al. (2006)
	2006
	4.6
	---
	---
	Area based on statistical extrapolation for lakes ≥ 0.001 km2

	Verpoorter et al. (2014)
	2014
	4.76
	---
	---
	Area for lakes ≥ 0.01 km2 based on automated classification of high spatial resolution remotely sensed imagery. Imagery from around the year 2000.

	Verpoorter et al. (2014)
	2014
	5
	---
	---
	Area for lakes ≥ 0.002 km2 based on automated classification of high spatial resolution remotely sensed imagery. Imagery from around the year 2000.

	Feng et al. (2016)
	2016
	3.651
	---
	---
	Area for lakes ≥ 0.005 km2 based on automated classification of high spatial resolution remotely sensed imagery. Imagery from around the year 2000.

	Wetzel (2001)
	2001
	2.5
	239
	95.5
	Volume based on the volume of the large lakes of the Earth. The volume of large lakes is given as 179 103 km3 and is given as about 75% of the total volume. Sources unclear for area estimate.

	Likens (1975)
	1975
	2
	204
	102
	No methods or sources are given.

	McDonald et al. (2012)
	2012
	3.8
	---
	---
	Based on statistical extrapolation from USA data.

	Lehner and Döll (2004)
	2004
	2.428
	---
	---
	Based on map compilations

	Lehner and Döll (2004)
	2004
	3.2
	---
	---
	Extrapolation from a map compilation

	Raymond et al. (2013)
	2013
	3.001
	---
	---
	The sum of regional statistical extrapolations

	Oki and Kanae (2006)
	2006
	---
	175
	---
	Estimated based on literature sources.

	Pace and Prairie (2005)
	2005
	2.69
	---
	---
	Extrapolation approach based on Meybek 1995

	Margalef (1983)
	1983
	3
	229
	76.3
	We were unable to obtain this report. Inclusion here is based on the description in O’Sullivan and Reynolds (2005)

	Bohacs et al. (2003)
	2003
	3.74
	---
	---
	No methods or sources are given.

	Herdendorf (1982)
	1982
	1.56
	229
	146.8
	Herdendorf notes that the area estimate is likely an underestimate.

	This Study
	2016
	4.76
	199
	41.8
	Area estimates from Verpoorter et al. (2014) for lakes ≥ 0.01 km2 based on automated classification of high spatial resolution remotely sensed imagery. Volume based on the method described in this paper.



Table S1. Literature reports for global lake surface area and volume. Mean depth (m) is calculated as the ratio of volume and area.

	Lake Characteristic
	Number
	Mean
	Median
	Minimum
	Maximum
	CV

	Mean depth (m)
	10
	93.72
	86.95
	61.5
	150.8
	0.34

	Area (106 km2)
	24
	2.83
	2.63
	1.53
	5
	0.34

	Volume (103 km2)
	15
	209.59
	204
	166
	280
	0.18



Table S2. Descriptive Statistics for literature estimates of global lake area, volume, and mean depth presented in Table S1. The results from our study are not included in these summary statistics.


	Dataset
	N
	Relative Confidence
	Comments

	Adirondack Mountains
	1,469
	Higher
	Data based on bathymetric maps created using standard procedures. Values are for a selection of lakes in the Adirondack physiographic region in the northeastern United States. The Adirondack Mountains comprise one physiographic region. Available online from www.adirondacklakessurvey.org

	Wisconsin 
	1,354
	Higher
	Data based on official state bathymetric maps provided by the Wisconsin Department of Natural Resources. Wisconsin comprises five physiographic regions (Martin 1965). Available online from: www.dnr.wi.gov

	Quebec
	424
	Higher
	Data from five distinct regions of Quebec based on bathymetric surveys from various provincial (Quebec) and federal (Canada) sources or measured directly using standard echo sounding procedures by Heathcote et al. (2015). More detailed information available from Heathcote et al. (2015)

	Sweden
	2,269
	Higher
	Data based on a variety of common sounding techniques. The lakes are spread across three terrestrial biomes (sub-arctic, boreal, temperate) and 11 local-scale physiographic regions (Sobek et al. 2011). Data acquired from the Swedish National Register of Survey Test Fishing. Available online from www.slu.se/sjoprovfiskedatabasen  

	EPA Surveys
	1,860
	Lower
	Data from the Eastern and Western Lakes Surveys (Landers et al. 1988; Eilers et al. 1989). Volumes based on depth sounding over deepest point in the lake based on researchers judgment on where the deepest point should be. Volumes then estimated assuming a mean to maximum depth ratio of 0.464 (Kanciruk et al. 1987)

	Large Lakes
	77
	Lower
	Data from the compendium in Herdendorf (1982)



Table S3. Description of data sources for this study.


	Dataset
	KS-Statistic

	Combined Regional Datasets
	0.0213

	Combined Regional Datsets, EPA, and Large Lakes
	0.0176

	Adirondacks
	0.0215

	Quebec
	0.0344

	Sweden
	0.024

	Wisconsin
	0.0211

	Largest
	0.0539

	EPA
	0.0193



Table S4. Normality test statistics for the distribution of residuals for each dataset as predicted by the overall scaling relationship. A Kolmogorov-Smirnov (KS) statistic (where each dataset is tested against a normal distribution fit) below 0.05 indicates that a normal distribution is a reasonable approximation for the residual distribution, except in the case of the ‘Largest’ dataset where the sample size is small. For this dataset, n = 77; a KS-statistic below 0.139 is sufficient to indicate normality is a good approximation of the distribution of residuals at the strictest commonly used confidence level of P>0.1, according to the formula KScrit = 1.224 n-1/2 (Sachs, 1997).
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