

[image: agu_pubart-white_reduced]
Earth and Space Science
Supporting Information for
Determining the Isotopic Composition of Surface Water Vapor Flux From High-Frequency Observations Using Flux-Gradient and Keeling plot Methods
Yongbo Hu1, Wei Xiao1, Zhongwang Wei3, 4, Lisa R. Welp5, Xuefa Wen6, Xuhui Lee2
1Yale-NUIST Center on Atmospheric Environment, International Joint Laboratory on Climate and Environment Change (ILCEC), Nanjing University of Information Science and Technology, Nanjing, China.
2School of Forestry and Environmental Studies, Yale University, New Haven, Connecticut, USA.
3Guangdong Province Key Laboratory for Climate Change and Natural Disaster Studies, School of Atmospheric Sciences, Sun Yat-sen University, Guangzhou, China
4Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai, China
5Department of Earth, Atmospheric, and Planetary Sciences, Purdue University, West Lafayette, Indiana, USA
6Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing, China.

Contents of this file 
Figures S1 to S5
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Introduction 
Here we provide supporting information for our paper Determining the Isotopic Composition of Surface Water Vapor Flux From High-Frequency Observations Using Flux-Gradient and Keeling plot Methods. The following items are included:
· Comparison between the Keeling plot method using the YS model (factory error structure) with the Keeling plot method with the OLS model, the flux-gradient method, and the Craig-Gordon model (Figure S1)
· Comparison between the Miller-Tans method and the Keeling plot method (Figure S2)
· Relationship between mean bias (in reference to flux-gradient method) and the water vapor concentration range (Figure S3)
· Relationship between mean bias (in reference to Keeling plot method with YS) and the water vapor concentration range (Figure S4)
· Comparison between the flux-gradient method and the Keeling plot method with lower inlet data (Figure S5)
· Relationships in Figure 3 (Table S1)
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Figure S1. Comparison of the Keeling plot method using the YS model with factory error structure with the Keeling plot method using OLS (a and c), the flux-gradient method (b and d), and the Craig-Gordon model (e) at Zhangye (a and b) and Lake Taihu (c, d and e). Solid black lines are the 1:1 comparison and gray dash line is linear regression. The regression equation is shown in each panel along with the correlation coefficient R, mean bias (MB, ‰) and root mean squares error (RMSE, ‰). Color indicates data density.
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Figure S2. Comparison of the Miller-Tans method (Eq. (4)) and the Keeling plot method (Eq. (1)). Panels a and c, slope of the Miller-Tans method from OLS versus intercept of the Keeling plot method from OLS; panels b and d slope of the Miller-Tans method from GMR versus intercept of the Keeling plot method from OLS. Panels a and b are for Zhangye and panels c and d are for Lake Taihu. Color indicates data density.
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Figure S3. Mean bias of the evaporation isotope ratio (in reference to flux-gradient method) as a function of the water vapor concentration range at Zhangye (a) and Lake Taihu (b). Error bars are standard deviation of the bias for each bin.
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Figure S4. Mean bias of the evaporation isotope ratio (in reference to Keeling plot method with the YS model) as a function of the water vapor concentration range at Zhangye (a) and Lake Taihu (b). Error bars are standard deviation of the bias for each bin.
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Figure S5. Comparison of the evaporation isotopic signature δE obtained with the flux-gradient method and with the Keeling plot method for Zhangye (a, b, c) and Lake Taihu (d, e, f). Panels a and d, YS regression; panels b and e, OLS regression; panels c and f, GMR regression. Unlike Figure 5, here only data obtained at the lower intake was used for the Keeling analysis. Color indicates data density.

Table S1. Relationships between water vapor concentration c (ppm) and error in 1/c (ppm-1), error in δ18O (‰) and correlation coefficient r between errors in δ18O and errors in 1/c (dimensionless). Equations in parentheses are errors from instrument manufacturers.
	Site
	
	Relationship

	Zhangye
	1/c error vs. c
	y = 0.0046 / x - 3.20×10-8
(y = 20 / x2)

	
	δ18O error vs. c
	y = 1.16×10-9x2 - 3.23×10-5x + 0.75
(y = 0.20)

	
	r vs. c
	y = -8.27×10-6x + 0.17
(y = 0)

	Lake Taihu
	1/c error vs. c
	log(y) = -1.40×1015/x4 + 9.74×1011/x3 - 2.53×108/x2 + 3.30×103/x - 7.99
(y = 0.002 / x)

	
	δ18O error vs. c
	y = 6370.31/x+0.19
(y = 0.15)

	
	r vs. c
	y = -2.04×10-6x+0.18
(y = 0)
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