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Stable isotope variations of dew under three different climates

As a supplementary or the only water source in dry regions, dew plays a critical role in the survival of organisms. The new hydrological tracer 17 O-excess, with almost sole dependence on relative humidity, provides a new way to distinguish the evaporation processes and reconstruct the paleoclimate. Up to now, there is no published daily dew isotope record on δ 2 H, δ 18 O, δ 17 O, d-excess, and 17 O-excess. Here, we collected daily dew between July 2014 and April 2018 from three distinct climatic regions (i.e., Gobabeb in the central Namib Desert with desert climate, Nice in France with Mediterranean climate, and Indianapolis in the central United States with humid continental climate). The δ 2 H, δ 18 O, and δ 17 O of dew were simultaneously analyzed using a Triple Water Vapor Isotope Analyzer based on Off-Axis Integrated Cavity Output Spectroscopy technique, and then d-excess and 17 O-excess were calculated. This report presents daily dew isotope dataset under three climatic regions. It is useful for researchers to use it as a reference when studying global dew dynamics and dew formation mechanisms.

Background & Summary

Global warming has increased the demand of moisture in the local atmosphere, leading to a decrease in precipitation over many regions, both of which could contribute to drought [START_REF] Dai | Climate Change and Drought: a Precipitation and Evaporation Perspective[END_REF][START_REF] Jiao | Multi-sensor remote sensing for drought characterization: current status, opportunities and a roadmap for the future[END_REF] . Water vapor can condense as dew on a surface where radiation cools below the dew point temperature 3,[START_REF] Monteith | Principles of environmental physics: plants, animals, and the atmosphere[END_REF] . Dew, as a significant source of non-rainfall water, is considered a vital water source due to its considerable contribution for the surface water balance, especially in semiarid and arid regions 3,[START_REF] Wang | Effects of non-rainfall water inputs on ecosystem functions[END_REF][START_REF] Jacobs | Dew deposition and drying in a desert system: a simple simulation model[END_REF][START_REF] Ucles | Role of dewfall in the water balance of a semiarid coastal steppe ecosystem[END_REF][START_REF] Charnes | Measuring the efficiency of decision making units[END_REF] . The annual dew amounts account for 9% to 23% of rainfall in arid regions [START_REF] Ucles | Role of dewfall in the water balance of a semiarid coastal steppe ecosystem[END_REF][START_REF] Malek | Dew contribution to the annual water balances in semi-arid desert valleys[END_REF] . Dew could be used as an alternative source of water during dry season of tropical islands [START_REF] Muselli | Physical, Chemical and Biological Characteristics of Dew and Rainwater during the Dry Season of Tropical Islands[END_REF] . Dew is beneficial to the survival, growth and development of the plants in arid regions or during droughts, such as bringing nocturnal moisture [START_REF] Dou | Near-Surface Warming Reduces Dew Frequency in China[END_REF][START_REF] Trosseille | Radiative cooling for dew condensation[END_REF][START_REF] Steinberger | The Influence of Autumn Dewfall on Spatial and Temporal Distribution of Nematodes in the Desert Ecosystem[END_REF] and being directly absorbed and utilized by leaves through plant stomata or special physical features (e.g., aerial plants) [START_REF] Gerlein-Safdi | Dew deposition suppresses transpiration and carbon uptake in leaves[END_REF][START_REF] Berry | Foliar water uptake: Processes, pathways, and integration into plant water budgets[END_REF][START_REF] Monteith | Principles of environmental physics Second edition[END_REF] . Thus, dew could increase net photosynthate accumulation in leaves [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] and improve plant water use efficiency [START_REF] Monteith | Principles of environmental physics Second edition[END_REF][START_REF] Ben-Asher | Dew is a major factor affecting vegetation water use efficiency rather than a source of water in the eastern Mediterranean area[END_REF] . Dew is also involved in the chemical processes in the atmosphere, such as the diurnal (and nocturnal) cycle of nitrites oxides 3,[START_REF] Tomaszkiewicz | Dew as a sustainable non-conventional water resource: a critical review[END_REF] . Dew frequency decreased by 5.2 days per decade from 1961 to 2010 in China due primarily to near-surface warming and associated decreases in relative humidity (RH) [START_REF] Dou | Near-Surface Warming Reduces Dew Frequency in China[END_REF] . Furthermore, the decreasing rate of dew frequency in arid regions (50%) is higher than that in semi-humid and humid regions in China (40% and 28%) [START_REF] Dou | Near-Surface Warming Reduces Dew Frequency in China[END_REF] . Therefore, dew in different regions have different trends with the global climate change, and dew characteristics under different climate regions are needed to better predict future changes in dew dynamics.

δ 2 H and δ 18 O are natural and traditional hydrological tracers, and play an important role to trace different hydrometeorological processes associated with different types of waters (e.g., rainfall, snowfall, dew, fog, surface water, plant water, and ice core) [START_REF] Dansgaard | Stable isotopes in precipitation[END_REF][START_REF] Jouzel | Deuterium and oxygen 18 in precipitation: Modeling of the isotopic effects during snow formation[END_REF][START_REF] Wang | Partitioning evapotranspiration across gradients of woody plant cover: Assessment of a stable isotope technique[END_REF][START_REF] Lanning | Canopy isotopic investigation reveals different water uptake dynamics of maples and oaks[END_REF][START_REF] Putman | A global database of the stable isotopic ratios of meteoric and terrestrial waters[END_REF] . Two types of mass-dependent fractionation process, equilibrium fractionation and kinetic fractionation, is the fundamental cause of isotope differences during water phase change [START_REF] Zhao | Factors controlling spatial and seasonal distributions of precipitation δ 18 O in China[END_REF][START_REF] Cui | Quantifying the controls on evapotranspiration partitioning in the highest alpine meadow ecosystems[END_REF][START_REF] Soderberg | Stable isotopes of water vapor in the vadose zone: A review of measurement and modeling techniques[END_REF][START_REF] Crawford | Is the isotopic composition of event based precipitation driven by moisture source or synoptic scale weather in the Sydney Basin, Australia?[END_REF] . They are mainly determined by the saturation vapor pressure and the diffusion rate of different isotopes, respectively [START_REF] Griffis | Tracing the flow of carbon dioxide and water vapor between the biosphere and atmosphere: A review of optical isotope techniques and their application[END_REF][START_REF] Winkler | Interannual variation of water isotopologues at Vostok indicates a contribution from stratospheric water vapor[END_REF][START_REF] Jouzel | Water isotopes as tools to document oceanic sources of precipitation[END_REF] . [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess ( 17 O-excess = ln (δ 17 O + 1) -0.528 x ln (δ [START_REF] Ben-Asher | Dew is a major factor affecting vegetation water use efficiency rather than a source of water in the eastern Mediterranean area[END_REF] O + 1)), a newer hydrological tracer, became available to provide additional constraints about moisture transport, rainout, and evaporation to probe hydrological and meteorological processes [START_REF] Barkan | Diffusivity fractionations of H 2 16 O/H 2 17 O and H 2 16 O/H 2 18 O in air and their implications for isotope hydrology[END_REF][START_REF] Aron | Triple oxygen isotopes in the water cycle[END_REF] . Compared with the conventional isotopes depending on both temperature and RH, the [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess is mainly sensitive to the RH between 10°C to 45°C [START_REF] Barkan | High precision measurements of 17 O/ 16 O and 18 O/ 16 O ratios in H 2 O. Rapid[END_REF][START_REF] Cao | Equilibrium mass-dependent fractionation relationships for triple oxygen isotopes[END_REF] . The RH dependence is also confirmed by field experimental observations such as monsoon precipitation and leaf water in Africa [START_REF] Landais | Combined measurements of 17 O-excess and d-excess in African monsoon precipitation: Implications for evaluating convective parameterizations[END_REF][START_REF] Li | Triple oxygen isotope composition of leaf waters in Mpala, central Kenya[END_REF] , precipitation on a subtropical island [START_REF] Uechi | Dominant influence of the humidity in the moisture source region on the 17 O-excess in precipitation on a subtropical island[END_REF] , surface water across the Pacific Northwest, USA [START_REF] Bershaw | Deuterium excess and 17 O-excess variability in meteoric water across the Pacific Northwest[END_REF] , and ice cores in coastal East Antarctica [START_REF] Winkler | Deglaciation records of 17 O-excess in East Antarctica: reliable reconstruction of oceanic normalized relative humidity from coastal sites[END_REF] . The relationship between δ′ [START_REF] Ben-Asher | Dew is a major factor affecting vegetation water use efficiency rather than a source of water in the eastern Mediterranean area[END_REF] O and δ′ 17 O (i.e., the slope of 1000 x ln (δ [START_REF] Ben-Asher | Dew is a major factor affecting vegetation water use efficiency rather than a source of water in the eastern Mediterranean area[END_REF] O + 1) and 1000 x ln (δ 17 O + 1)) [START_REF] Meijer | The use of electrolysis for accurate δ 17 O and δ 18 O isotope measurements in water[END_REF] can be used to better reveal tap water and precipitation formation mechanisms [START_REF] Tian | Spatial and temporal variations of tap water 17 O-excess in China[END_REF] , differentiate drought types (e.g., synoptic drought vs. local drought) [START_REF] Kaseke | Precipitation origins and key drivers of precipitation isotope ( 18 O, 2 H, and 17 O) compositions over Windhoek[END_REF] , and distinguish different types of condensation (e.g., fog vs. dew) in the Namib Desert [START_REF] Kaseke | Nonrainfall water origins and formation mechanisms[END_REF] . Furthermore, it is an effective method to infer the different water evaporation processes experiencing equilibrium fractionation or kinetic fractionation using the relationships between [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess and δ′ 18 O (or d-excess) (e.g., laboratory model test, precipitation, and natural water bodies (river, channels, wells, springs, groundwater, lake and ponds)) [START_REF] Barkan | Diffusivity fractionations of H 2 16 O/H 2 17 O and H 2 16 O/H 2 18 O in air and their implications for isotope hydrology[END_REF][START_REF] Barkan | High precision measurements of 17 O/ 16 O and 18 O/ 16 O ratios in H 2 O. Rapid[END_REF][START_REF] Landais | Combined measurements of 17 O-excess and d-excess in African monsoon precipitation: Implications for evaluating convective parameterizations[END_REF][START_REF] Criss | Principles of stable isotope distribution[END_REF][START_REF] Tian | Stable isotope compositions (δ 2 H, δ 18 O and δ 17 O) of rainfall and snowfall in the central United States[END_REF][START_REF] Li | Continental scale variation in 17 O-excess of meteoric waters in the United States[END_REF][START_REF] Surma | Triple oxygen isotope signatures in evaporated water bodies from the Sistan Oasis, Iran[END_REF][START_REF] Surma | The evolution of 17 O-excess in surface water of the arid environment during recharge and evaporation[END_REF][START_REF] Passey | Triple oxygen isotope signatures of evaporation in lake waters and carbonates: A case study from the western United States[END_REF] .

To the best of our knowledge, there is no daily dew isotope dataset including [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess publicly available. Here, we provide daily dew isotope dataset (δ 2 H, δ [START_REF] Ben-Asher | Dew is a major factor affecting vegetation water use efficiency rather than a source of water in the eastern Mediterranean area[END_REF] (LGR), Mountain View, CA, USA) based on Off-Axis Integrated Cavity Output Spectroscopy (OA-ICOS) technique [START_REF] Tian | Stable isotope compositions (δ 2 H, δ 18 O and δ 17 O) of rainfall and snowfall in the central United States[END_REF][START_REF] Tian | Stable isotope variations of daily precipitation from 2014-2018 in the central United States[END_REF] , as well as the detailed description of [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess quality control method. The dew isotopic variations have been published in Tian et al. [START_REF] Tian | Investigating the role of evaporation in dew formation under different climates using 17 O-excess[END_REF] . This first publicly available daily dew isotope dataset were presented to fill the gap in global non-rainfall water isotope datasets, especially for 17 O-excess. This would provide data support for scientists to study the global dew distribution characteristics and formation mechanism under climate change. [START_REF] Tian | Investigating the role of evaporation in dew formation under different climates using 17 O-excess[END_REF] . In short, the mean annual temperature (hereafter MAT), mean annual relative humidity (hereafter MARH), and mean annual precipitation amount (hereafter MAP) in Gobabeb is 21.1°C, 50%, and < 20 mm, respectively. The MAT, MARH, and MAP in Nice is 16.0°C, 78%, and 733 mm, respectively. The MAT, MARH, and MAP in Indianapolis is 10.2°C, 69%, and 953 mm, respectively. For Gobabeb, there are concurrent fog and dew collectors installed at the same location, collected water samples were considered dew when water samples appear in dew collector and no samples in the fog collector. For Nice and Indianapolis, fog is rarely seen, dew samples were separated from fog or light rain based on local meteorological information and visual observation of the collecting personnel. All of daily dew samples were collected before dawn to minimize evaporation effects O-excess with small order of magnitude, need to quality control using raw δ 17 O and δ 18 O values to obtain accurate value. The detailed quality-control steps could be found in our previous studies [START_REF] Tian | Stable isotope compositions (δ 2 H, δ 18 O and δ 17 O) of rainfall and snowfall in the central United States[END_REF][START_REF] Tian | Stable isotope variations of daily precipitation from 2014-2018 in the central United States[END_REF] . To summarize, each individual data point was checked using two types of quality control filters. Firstly, because regression coefficient λ (λ = ln (δ 17 O + 1)/ln (δ 18 O + 1)) is the same as mass-dependent fractionation coefficient (θ) during liquid-vapor equilibrium and in water vapor diffusion in air [START_REF] Barkan | High precision measurements of 17 O/ 16 O and 18 O/ 16 O ratios in H 2 O. Rapid[END_REF][START_REF] Angert | Kinetic 17 O effects in the hydrologic cycle: Indirect evidence and implications[END_REF] , and theoretically the θ was found to be 0.511 ± 0.005 for kinetic transport effects [START_REF] Angert | Kinetic 17 O effects in the hydrologic cycle: Indirect evidence and implications[END_REF] and 0.529 ± 0.001 for equilibrium effects [START_REF] Barkan | High precision measurements of 17 O/ 16 O and 18 O/ 16 O ratios in H 2 O. Rapid[END_REF] . Individual data points with regression coefficient λ outside the range of 0.506 and 0.530 were removed. Secondly, [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess values that exceed the range of -100 to + 100 per meg were removed, which exceed the range of observed global precipitation [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess values [START_REF] Barkan | High precision measurements of 17 O/ 16 O and 18 O/ 16 O ratios in H 2 O. Rapid[END_REF][START_REF] Landais | Combined measurements of 17 O-excess and d-excess in African monsoon precipitation: Implications for evaluating convective parameterizations[END_REF][START_REF] Li | Continental scale variation in 17 O-excess of meteoric waters in the United States[END_REF][START_REF] Angert | Kinetic 17 O effects in the hydrologic cycle: Indirect evidence and implications[END_REF][START_REF] Luz | Variations of 17 O/ 16 O and 18 O/ 16 O in meteoric waters[END_REF] . The final [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess value of each dew sample was the mean value of all the individual data points meet the above the two conditions.

Methods

Sample collections.

Data Records

Daily dew isotope database is archived in PANGAEA in a single table including 114 rows and 13 columns [START_REF] Tian | Stable isotope composition of dew measured from 2014 to 2018 in Namibia, France, and the United States[END_REF] . Each row presents a daily dew event at one site. Each column corresponds to the geographic location information (including latitude, longitude, and elevation), isotope variables including three measured individual stable isotopes (δ 2 H, δ 18 O, and δ 17 O) and two calculated second-order isotopic variables (d-excess and 17 O-excess), and three meteorological information including temperature, RH, and VPD. A summary of the dew from July 2014 to April 2018 under three different climatic regions (Gobabeb, Nice, and Indianapolis) is presented in Table 1. The database spanned a large gap over 67.29° in latitude (from 23.55°S to 43.74°N) and 101.3° in longitude (from 86.27°W to 15.04°E). However, the difference in elevation was relatively small ranging from 258 m to 405 m. The meteorological factors show significant difference ranging from 1.39 °C to 21.36 °C for temperature, from 35.3% to 99.8% for RH, and from 0.2 hPa to 52.7 hPa for VPD (Table 1). Figure 1 depicts the distribution of daily dew stable isotopes in the three sites, which was modified from our previous study [START_REF] Tian | Investigating the role of evaporation in dew formation under different climates using 17 O-excess[END_REF] . As for the dew in Gobabeb, the The dew line in Gobabeb between δ 18 O and δ 2 H was δ 2 H = 4.90 ( ± 0.52) x δ 18 O + 1.91 ( ± 1.50) (R 2 = 0.82, p < 0.001), which had the lowest slope and intercept than those in Nice and Indianapolis (Fig. 2a). The slope and Fig. 2 The relationships between δ 18 O and δ 2 H (a), as well as between δ′ 18 O and δ′ 17 O based on daily dew at Gobabeb, Nice, and Indianapolis. intercept in Nice were 6.63 and 8.47, and those in Indianapolis were 6.22 and 1.08. All of the three dew lines were far from the Global Meteoric Water Line (GMWL, δ 2 H = 8 x δ 18 O + 10). The dew line in Gobabeb between δ′ [START_REF] Ben-Asher | Dew is a major factor affecting vegetation water use efficiency rather than a source of water in the eastern Mediterranean area[END_REF] O and δ′ [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O was δ′ 17 O = 0.5202 ( ± 0.0007) x δ′ 18 O -0.0019 ( ± 0.0020) (R 2 = 1, p < 0.001), far from the GMWL for oxygen (δ′ 17 O = 0.528 x δ′ 18 O + 0.035, normalized to the VSMOW-SLAP scale [START_REF] Li | Continental scale variation in 17 O-excess of meteoric waters in the United States[END_REF][START_REF] Luz | Variations of 17 O/ 16 O and 18 O/ 16 O in meteoric waters[END_REF] (Fig. 2b). The slope and intercept of the dew line between δ′ 18 O and δ′ 17 O in Nice (0.5268 and 0.0250) was similar with those in Indianapolis (0.5271 and 0.0286), both of which were close to the GMWL.

Technical Validation

The precisions of different isotopic variables for two international standards (SLAP and Greenland Ice Sheet Precipitation) and the five working standards (LGR#1 to LGR#5) have been measured in our previous studies, which was <0.80‰, <0.06‰, <0.03‰, and <12 per meg for δ 2 H, δ 18 O, δ 17 O, and [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess, respectively [START_REF] Tian | Spatial and temporal variations of tap water 17 O-excess in China[END_REF][START_REF] Tian | Stable isotope variations of daily precipitation from 2014-2018 in the central United States[END_REF] . The precisions of our OA-ICOS measurements are within the range of analyzers using the same technique (0.07‰, 0.05‰, and 10 to 18 per meg for δ 18 O, δ 17 O, and [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess, respectively) [START_REF] Berman | Measurement of δ 18 O, δ 17 O and 17 O-excess in water by Off-Axis Integrated Cavity Output Spectroscopy and Isotope Ratio Mass Spectrometry[END_REF] . Comparing with the Cavity Ring Down Spectroscopy (CRDS) technique, our precisions are comparable with previous studies (<0.98‰, <0.10‰, <0.10‰, and <10 per meg for δ 2 H, δ 18 O, δ 17 O, and [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess, respectively) [START_REF] Steig | Calibrated high-precision 17 O-excess measurements using cavity ring-down spectroscopy with laser-current-tuned cavity resonance[END_REF][START_REF] Affolter | Triple isotope (δD, δ 17 O, δ 18 O) study on precipitation, drip water and speleothem fluid inclusions for a Western Central European cave (NW Switzerland)[END_REF] . Our precisions are also acceptable compared with the traditional Isotope Ratio Mass Spectrometry (IRMS) technique (<0.7‰, <0.3‰, <0.05‰, and <16 per meg for δ 2 H, δ 18 O, δ 17 O, and [START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] O-excess, respectively) [START_REF] Li | Continental scale variation in 17 O-excess of meteoric waters in the United States[END_REF][START_REF] Schoenemann | Measurement of SLAP2 and GISP δ 17 O and proposed VSMOW-SLAP normalization for δ 17 O and 17 O-excess[END_REF][START_REF] Luz | Variations of 17 O/ 16 O and 18 O/ 16 O in meteoric waters[END_REF][START_REF] Pang | Spatial distribution of 17 O-excess in surface snow along a traverse from Zhongshan station to Dome A, East Antarctica[END_REF] .

  O, δ 17 O, d-excess, and 17 O-excess) under three different climatic regions including Gobabeb-Namib Research Institute (hereafter Gobabeb) in the central Namib Desert with desert climate, Nice in France with Mediterranean climate, and Indianapolis in the central United States with humid continental climate collected between July 2014 to April 2018. Our previous studies have described the operating procedures of Triple Water Vapor Isotope Analyzer (T-WVIA-45-EP; Los Gatos Research Inc.

Fig. 1

 1 Fig. 1 Dew stable isotope variations at Gobabeb (purple colors), Nice (blue colors), and Indianapolis (red colors). From top to bottom: 17 O-excess, d-excess, δ 17 O, δ 18 O, and δ 2 H modified from Tian et al.52.

  δ 2 H values varied from -33.21‰ to 18.17‰ with a mean value of -5.11 ± 14.03‰. The δ 18 O values varied from -6.77‰ to 3.23‰ with a mean value of -1.43 ± 2.59‰. The δ 17 O values varied from -3.55‰ to 1.66‰ with a mean value of -0.75 ± 1.35‰. The d-excess values varied from -19.9‰ to 26.5‰ with a mean value of 6.3 ± 10.0‰. The 17 O-excess values varied from -39 to 45 per meg with a mean value of 9 ± 22 per meg. As for the dew in Nice, the δ 2 H values varied from -114.77‰ to -1.90‰ with a mean value of -37.92 ± 25.91‰. The δ 18 O values varied from -16.65‰ to -0.70‰ with a mean value of -7.00 ± 3.75‰. The δ 17 O values varied from -8.79‰ to -0.36‰ with a mean value of -3.67 ± 1.99‰. The d-excess values varied from 0.1‰ to 32.3‰ with a mean value of 18.1 ± 8.8‰. The 17 O-excess values varied from 7 to 54 per meg with a mean value of 34 ± 12 per meg. As for the dew in Indianapolis, the δ 2 H values varied from -83.99‰ to -1.34‰ with a mean value of -39.38 ± 19.81‰. The δ 18 O values varied from -13.39‰ to 0.46‰ with a mean value of -6.51 ± 3.10‰. The δ 17 O values varied from -7.06‰ to 0.24‰ with a mean value of -3.41 ± 1.64‰. The d-excess values varied from -5.0‰ to 32.1‰ with a mean value of 12.7 ± 7.2‰. The 17 O-excess values varied from -5 to 64 per meg with a mean value of 35 ± 11 per meg. Linear least-squares fitting was utilized to determine the slope and intercept of the dew line in the three sites. The numbers in the parenthesis were standard errors of the estimates.

  The daily dew samples were collected in three different climatic regions including 22 samples in Gobabeb (23.55° S, 15.04° E; 405 m above sea level) with desert climate from July 2014 to June 2017, 23 samples in Nice (43.74° N, 7.27° E; 310 m above sea level) with Mediterranean climate from December 2017 to April 2018, and 69 samples in Indianapolis (39.88° N, 86.27° W; 258 m above sea level) with humid continental climate from January 2017 to October 2017. The detail site meteorological information has been descripted by Tian et al.

Table 1 .

 1 Summary of the daily dew record at Gobabeb (from July 2014 to June 2017), Nice (from December 2017 to April 2018), and Indianapolis (from January 2017 to October 2017).

														Vapor
	Site (Country)	Latitude (°)	Longitude ( o )	Elevation (m, a.s.l)	Köppen climate classification		δ 2 H (‰) δ 18 O (‰) δ 17 O (‰)	d-excess (‰)	17 O-excess (per meg)	Temperature ( o C)	Relative Humidity (%)	Pressure Deficit (hPa)
						Minimum -33.21	-6.77	-3.55	-19.9	-39	3.53	35.3	1.3
	Gobabeb (Namiba)	-23.55	15.04	405	Desert climate	Maximum 18.17 Mean -5.11	3.23 -1.43	1.66 -0.75	26.5 6.3	45 9	16.85 11.83	98.3 77.6	52.7 17.1
						Standard deviation	14.03	2.59	1.35	10.0	22	3.67	17.8	14.2
						Minimum -114.77 -16.65	-8.79	0.1	7	3.55	55.1	4.6
	Nice (France) 43.74	7.27	310	Mediterranean climate	Maximum -1.90 Mean -37.92	-0.70 -7.00	-0.36 -3.67	32.3 18.1	54 34	15.25 9.06	94.2 80.4	31.0 14.0
						Standard deviation	25.91	3.75	1.99	8.8	12	3.01	9.6	6.6
						Minimum -83.99	-13.39	-7.06	-5.0	-5	1.39	65.9	0.2
	Indianapolis				Humid	Maximum -1.34	0.46	0.24	32.1	64	21.36	99.8	27.1
	(United State)	39.88	-86.27	258	continental climate	Mean Standard deviation	-39.38 19.81	-6.51 3.10	-3.41 1.64	12.7 7.2	35 11	13.91 4.39	91.9 6.5	6.2 5.0

on isotopes, and they were stored in 15 ml sealed glass vials in Gobabeb and Indianapolis or polyethylene bottles for the dew samples in Nice. All of the 114 dew samples were delivered to the IUPUI (Indiana University-Purdue University Indianapolis) Ecohydrology Lab to measure δ 2 H, δ 18 O and δ 17 O. Here, the detailed daily dew isotopic variations were reported especially for

[START_REF] Zhuang | Relationship between dew presence and Bassia dasyphylla plant growth[END_REF] 

O-excess values.

Isotope measurements and 17 O-excess data processing. The

  The known δ 17 O from LGR#1 to LGR#5 is -10.30‰, -8.56‰, -7.06‰, -4.17‰, and -1.39‰, respectively. Additionally, to reduce differences between laboratories, all of the isotope ratios were normalized using Vienna Standard Mean Ocean Water (VSMOW) and Standard Light Antarctic Precipitation (SLAP) once a day[START_REF] Steig | Calibrated high-precision 17 O-excess measurements using cavity ring-down spectroscopy with laser-current-tuned cavity resonance[END_REF][START_REF] Schoenemann | Measurement of SLAP2 and GISP δ 17 O and proposed VSMOW-SLAP normalization for δ 17 O and 17 O-excess[END_REF] . The δ 2 H, δ 18 O, and δ 17 O of SLAP are -427.5‰, -55.5‰, and -29.6986‰, respectively[START_REF] Schoenemann | Measurement of SLAP2 and GISP δ 17 O and proposed VSMOW-SLAP normalization for δ 17 O and 17 O-excess[END_REF][START_REF]IAEA: Reference Sheet for VSMOW2 and SLAP2 international measurement standards[END_REF] . Furthermore,

	17

isotopic variations was measured using a Triple Water Vapor Isotope Analyzer (T-WVIA-45-EP, Los Gatos Research Inc. (LGR), Mountain View, CA, USA; preheated to 50°C) coupled to a Water Vapor Isotope Standard Source (WVISS, LGR, Mountain View, CA, USA; preheated to 80°C)

[START_REF] Tian | Water vapor δ 2 H, δ 18 O and δ 17 O measurements using an off-axis integrated cavity output spectrometer-sensitivity to water vapor concentration, delta value and averaging-time[END_REF] 

. The detailed operation has been described by Tian et al.

[START_REF] Tian | Spatial and temporal variations of tap water 17 O-excess in China[END_REF][START_REF] Tian | Stable isotope variations of daily precipitation from 2014-2018 in the central United States[END_REF] 

. To ensure the accuracy of the T-WVIA performance, LGR#1 to LGR#5 as five working standards from LGR were analyzed after every five samples. The known δ 2 H from LGR#1 to LGR#5 is -154.0‰, -123.7‰, -97.3‰, -51.6‰, and -9.2‰, respectively. The known δ 18 O from LGR#1 to LGR#5 is -19.49‰, -16.24‰, -13.39‰, -7.94‰, and -2.69‰, respectively.
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