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Table S1. The static and seasonal attributes in the LCC-TP dataset (version 1.0)

Source

Resoluti T(f:f:l Number of
Category Variable Unit Source data on (G: Eover Reference  column(s) individual
Grid V: age attributes
Vector) g
The lakes larger than 1km? in Zhane et
Lake body Lake area m? Tibetan Plateau (V3.0) v 2018 al 2§ 19 LK Area 1
(1970s-2021) v
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Lake body o ter km Tibetan Plateau (V3.0) v 2018 28O LK_Perimeter 1
perimete (1970s-2021) al
Shoreline The lakes larger than 1km? in .
Lake body development  index Tibetan Plateau (V3.0) \% 2018 ;hul; LK_Developmentnde 1
index (1970s-2021) Y X
Lakebody ~ sterminall o) MERIT DEM . 2018 This LK IsTerminalLake 1
ake Study —
Yamazaki
Topographic ~ Elevation m MERIT DEM G: 3" 2018  etal, level Elevation_stat 7
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Topographic  Slope % MERIT DEM G:3" 2018  etal, level Slope mean 2
2017
. . . . . G: Tang, level Relief-window _
Topographic  Relief m Digital elevation model of China 0.0083° 2000 2019 mean 12
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Lake-catch
Topographic ~ ment area % This study \% 2018  Thisstudy Jevel LCR 2
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. 2-meter air China meteorological forcing n 1o 1979- Heetal, level Temp-time
Climate temperature dataset (1979-2018) G:0.1 2018 2020 scale mean 42
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Climate Precipitation =~ mm dataset (1979-2018) G: 0.1 2018 2020 scaleﬁmean 42
Surface .
. downward ) China meteorological forcing PO 1979- Heetal, level Srad-time
Climate shortwave Wm dataset (1979-2018) G:0.1 2018 2020 scale mean 42
radiation -
Surface )
. downward > China meteorological forcing PR 1979- Heetal, level Lrad-time
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Climate wind speed S dataset (1979-2018) G:0.1 2018 2020 scale_mean 42
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Climate pressure Pa dataset (1979-2018) G:0.1 2018 2020 scale mean 42
2-meter air . . . .
. - China meteorological forcing 1979- Heetal. level Shum-time
-1 . o E !
Climate specific keke  fataset (1979-2018) GO1% 5018 2020 scale_mean 42
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Different attributes of the same variable are differentiated by the italic text in the column names. level refers to the
level at which zonal statistics was performed, including the lake, inter-lake catchment and full catchment level; stat
refers to the statistical method, including mean, min, majority, sum, percentage, etc; LCtype refers to the land cover/use
type (e.g. grassland and wetland); fimescale refers to the time range for statistics (e.g. yearly, growing-season);
window refers to the window size when calculating topographic relief; depth is the soil depth; year is the year when the

data was acquired.

Table S2. The time series data in the LCC-TP dataset (version 1.0)

Source Temporal
Category Variable  Unit Source data ?Ges%l:g)z (;z\(fierage Reference File name
Vector) resolution
Lake volume changes on the 1976~ Zhane ct al
Lake body Lake area  km? Tibetan Plateau during 1976-2020 V 2020, eetals Lk area.csv
2021 —
(>1 km2) v2.0 ~ 5 years
Lake High-temporal-resolution water 2000- Lk_waterlevel Li.
water level and storage change data sets 2017, . csv
Lake body level m for lakes on the Tibetan Plateau v weekly to Lietal, 2019 Lk waterlevel Li
(altitude) during 2000-2017 monthly _uncert.csv
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(uncertainty file)

Lk volumechange
.csv

Lk masschange.c
sV

Lk masschange u
ncert.csv
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Different attributes of the same variable are differentiated by the italic text in the column names. level refers to the
level at which zonal statistics was performed, including the lake, inter-lake catchment and full catchment level;

satellite refers to the name of satellite name, which could be one of Cryosat-2, ICESat-2, Sentinel-3A, Sentinel-3B.

References

Center for International Earth Science Information Network, C. C. U.: Gridded Population of the World, Version 4 (GPWv4),
Revision 11, NASA  Socioeconomic Data  and  Applications Center  (SEDAC) [data set],

https://sedac.ciesin.columbia.edu/data/collection/gpw-v4, 2018.

Che, T., Hu, Y., Dai, L., and Xiao, L.: Long-term series of daily snow depth dataset over the Northern Hemisphere based on
machine learning (1980-2019), National Tibetan Plateau Data Center [data set], https://doi.org/10.11888/Snow.tpdc.271701,
2021.

Didan, K.: MODIS/Terra Vegetation Indices 16-Day L3 Global 250m SIN Grid V061 [Data set]. NASA EOSDIS Land
Processes DAAC. https://doi.org/10.5067/MODIS/MOD13Q1.061, 2021.

Doll, C. N. H.: CIESIN Thematic Guide to Night-time Light Remote Sensing and its Applications, Earth Sci., 1-41, 2008.
Friedl, M. and Sulla-Menashe, D.: MCD12Q1 MODIS/Terra+Aqua Land Cover Type Yearly L3 Global 500m SIN Grid

V006, NASA EOSDIS Land Processes DAAC [data set], https://doi.org/10.5067/MODIS/MCD12Q1.006, 2019.

Friedl, M., Sulla-Menashe, D.: MCD12Q1 MODIS/TerratAqua Land Cover Type Yearly L3 Global 500m SIN Grid V006,
NASA EOSDIS Land Processes DAAC [data set]. https://doi.org/10.5067/MODIS/MCD12Q1.006, 2019.

Gleeson, T., Moosdorf, N., Hartmann, J., and van Beek, L. P. H.: A glimpse beneath earth's surface: GLobal HYdrogeology
MaPS (GLHYMPS) of permeability and porosity, Geophysical Research Letters, 41, 3891-3898,
https://doi.org/10.1002/2014g1059856, 2014.

Gruber, S.: Derivation and analysis of a high-resolution estimate of global permafrost zonation, The Cryosphere, 6, 221-233,

https://doi.org/10.5194/tc-6-221-2012, 2012.


https://doi.org/10.5067/MODIS/MOD13Q1.061

35

40

45

50

55

Guo, W., Liu, S., Xu, J., Wu, L., Shangguan, D., Yao, X., Wei, J., Bao, W., Yu, P., Liu, Q., and Jiang, Z.: The second Chinese
glacier inventory: data, methods and results, Journal of Glaciology, 61, 357-372, https://doi.org/10.3189/2015J0G14J209,
2017.

Hartmann, J. and Moosdorf, N.: The new global lithological map database GLiM: A representation of rock properties at the

Earth surface, Geochemistry, Geophysics, Geosystems, 13, https://doi.org/10.1029/2012gc004370, 2012.

He, J., Yang, K., Tang, W., Lu, H., Qin, J., Chen, Y., and Li, X.: The first high-resolution meteorological forcing dataset for

land process studies over China, Sci. Data, 7, 25, https://doi.org/10.1038/541597-020-0369-y, 2020.

Hugonnet, R., McNabb, R., Berthier, E., Menounos, B., Nuth, C., Girod, L., Farinotti, D., Huss, M., Dussaillant, 1., Brun, F.,
and Kaidb, A.: Accelerated global glacier mass loss in the early twenty-first century, Nature, 592, 726-731,
https://doi.org/10.1038/s41586-021-03436-z, 2021.

Huscroft, J., Gleeson, T., Hartmann, J., and Borker, J.: Compiling and Mapping Global Permeability of the Unconsolidated
and Consolidated Earth: GLobal HYdrogeology MaPS 2.0 (GLHYMPS 2.0), Geophys. Res. Lett,
https://doi.org/10.1002/2017GL075860, 2018.

Jiang, L., Pan, F., Wang, G., Pan, J., Shi, J., and Zhang, C.: MODIS daily cloud-free factional snow cover data set for Asian
water tower area (2000-2022), National Tibetan Plateau Data Center [data set], https://doi.org/10.11888/Cryos.tpdc.272503,
2022.

Li, X., Long, D., Huang, Q., Han, P., Zhao, F., and Wada, Y.: High-temporal-resolution water level and storage change data
sets for lakes on the Tibetan Plateau during 2000-2017 using multiple altimetric missions and Landsat-derived lake shoreline
positions, Earth Syst. Sci. Data, 11, 1603—1627, https://doi.org/10.5194/essd-11-1603-2019, 2019.

Meijer, J. R., Huijbregts, M. A. J., Schotten, K. C. G. J., and Schipper, A. M.: Global patterns of current and future road
infrastructure, Environmental Research Letters, 13, https://doi.org/10.1088/1748-9326/aabd42, 2018.

Poggio, L., de Sousa, L. M., Batjes, N. H., Heuvelink, G. B. M., Kempen, B., Ribeiro, E., and Rossiter, D.: SoilGrids 2.0:
producing soil information for the globe with quantified spatial uncertainty, Soil, 7, 217-240,
https://doi.org/10.5194/s0il-7-217-2021, 2021.

Pesaresi, M. Florczyk, A., Schiavina, M., Melchiorri, M., Maffenini, L.: GHS settlement grid, updated and refined REGIO
model 2014 in application to GHS-BUILT R2018A and GHS-POP R2019A, multitemporal (1975-1990-2000-2015),

R2019A. European Commission, Joint Research Centre (JRC) [data set],



60

65

70

75

80

https://data.jrc.ec.europa.eu/dataset/42e8be89-54{f-464e-be7b-bf9e64da5218, 2019.

Qiu, Y.: MODIS daily cloud-free snow cover product over the Tibetan Plateau (2002-2015), National Tibetan Plateau Data

Center [data set], https://doi.org/10.11888/Hydrol.tpe.00000026.file, 2018a.

Qiu, Y.: Snow water equivalent dataset for the High Asia Region (2002-2011), National Tibetan Plateau Data Center [data

set], https://doi.org/10.11922/sciencedb.660, 2018b.

Ran, Y. and Li, X.: The mean annual ground temperature (MAGT) and permafrost thermal stability dataset over Tibetan
Plateau for 2005-2015, National Tibetan Plateau Data Center [dataset], 10.11888/Geogra.tpdc.270672, 2019.

Running, S., Mu, Q., and Zhao, M.: MOD17A2H MODIS/terra gross primary productivity 8-day L4 global 500m SIN grid
V006, NASA EOSDIS Land Processes DAAC, 2015.

Running, S. and Zhao, M.: MOD17A3HGF MODIS/Terra Net Primary Production Gap-Filled Yearly L4 Global 500m SIN
Grid V006, NASA EOSDIS Land Processes DAAC. Available online: https://doi. org/10.5067/MODIS/MOD17A3HGEF, 6,
2019.

Tang, G.: Digital elevation model of China (1KM), National Tibetan Plateau Data Center [data set],
https://data.tpdc.ac.cn/zh-hans/data/12e91073-0181-44bf-8308-c50e5bd9a734/, 2019.

UNEP-WCMC and IUCN: Protected Planet: The World Database on Protected Areas (WDPA) [data set],
http://www.protectedplanet.net, 2021.

Venter, O., Sanderson, E. W., Magrach, A., Allan, J. R., Beher, J., Jones, K. R., Possingham, H. P., Laurance, W. F., Wood, P.,
Fekete, B. M., Levy, M. A., and Watson, J. E.: Global terrestrial Human Footprint maps for 1993 and 2009, Sci. Data, 3,
https://doi.org/160067, 10.1038/sdata.2016.67, 2016.

Wang, D., Wu, T., Zhao, L., Mu, C., Li, R., Wei, X., Hu, G., Zou, D., Zhu, X., Chen, J., Hao, J., Ni, J., Li, X., Ma, W., Wen,
A., Shang, C., La, Y., Ma, X., and Wu, X.: A 1 km resolution soil organic carbon dataset for frozen ground in the Third Pole,
Earth Syst. Sci. Data, 13, 3453-3465, https://doi.org/10.5194/essd-13-3453-2021, 2021.

Wang, B. and Ran, Y.: Diversity of Remote Sensing-Based Variable Inputs Improves the Estimation of Seasonal Maximum
Freezing Depth, https://doi.org/10.3390/rs13234829, 2021.

Wenbo, Z.: Dataset of soil erosion intensity with 300m resoluton in Tibetan Plateau (1992, 2005, 2015), National Tibetan

Plateau Data Center [data set], https://doi.org/10.11888/Disas.tpdc.270224, 2019.

Xu, E: Land use of the Tibet Plateau in 2015 (Version 1.0), National Tibetan Plateau Data Center [data set], https://doi.org



85

90

95

100

/10.11888/Geogra.tpdc.270198, 2019.

Xu, F., Zhang, G., Yi, S., and Chen, W.: Seasonal trends and cycles of lake-level variations over the Tibetan Plateau using

multi-sensor altimetry data, J. Hydrol., 604, 127251, https://doi.org/10.1016/j.jhydrol.2021.127251, 2022.

Yamazaki, D., Ikeshima, D., Tawatari, R., Yamaguchi, T., O'Loughlin, F., Neal, J. C., Sampson, C. C., Kanae, S., and Bates, P.
D.: A high-accuracy map of global terrain elevations, Geophysical Research Letters, 44, 5844-5853,
https://doi.org/10.1002/2017g1072874, 2017.

Yang, Q.: Soil Erodibility Dataset of Pan-Third Pole 20 countries (2020, with a resolution of 7.5 arc second), National

Tibetan Plateau Data Center [dataset], 10.11888/Soil.tpdc.271741, 2021.

Zhang, G., Luo, W., Chen, W., and Zheng, G.: A robust but variable lake expansion on the Tibetan Plateau, Science Bulletin,

64, 1306-1309, https://doi.org/10.1016/j.scib.2019.07.018, 2019.

Zhang, G., Bolch, T., Chen, W., and Crétaux, J.-F.: Comprehensive estimation of lake volume changes on the Tibetan Plateau
during 19762019 and basin-wide glacier contribution, Sci. Total Environ., 772, 145463,
https://doi.org/10.1016/j.scitotenv.2021.145463, 2021.

Zhou, C.: The dataset of wetland pattern changes on the Tibet Plateau (1970s, 2000s), National Tibetan Plateau Data Center

[data set], https://doi.org/10.11888/Ecology.tpe.51.file, 2018.

Zomer, R. J., Trabucco, A., Bossio, D. A., and Verchot, L. V.: Climate change mitigation: A spatial analysis of global land
suitability for clean development mechanism afforestation and reforestation, Agriculture, Ecosystems & Environment, 126,

67-80, https://doi.org/10.1016/j.agee.2008.01.014, 2008.



	Table S1. The static and seasonal attributes in th
	Table S2. The time series data in the LCC-TP datas
	References

