User information for dataset: A 10-year (2009-2019) surface soil
moisture dataset produced based on in situ measurements collected
from the Tibet-Obs

1. Introduction

The Tibet-Obs consists of three regional-scale soil moisture (SM) monitoring networks, i.e. the Maqu, Naqu,
and Ngari (including Ali and Shiguanhe) networks (Fig. 1). The summary of main Tibet-Obs applications

and corresponding findings are listed in Table 1.

This surface SM dataset includes the original 15-min in situ measurements collected at a depth of 5 cm by
multiple SM monitoring sites of the three networks, and the spatially upscaled SM records produced for the

Maqu and Shiquanhe networks.

This document describes the content of the dataset. A publication based on the dataset is submitted to the

journal Earth Systems Science Data in July 2020:

Pei Zhang, Donghai Zheng, Rogier van der Velde, Jun Wen, Yijian Zeng, Xin Wang, Zuoliang Wang, Jiali
Chen, Zhongbo Su, “Status of the Tibetan Plateau observatory (Tibet-Obs) and a 10-year (2009-2019)
surface soil moisture dataset”’™

This document also introduces the status of the Tibet-Obs and online dataset utilized in the study. Please refer

to [1] for details on the production of the upscaled soil moisture dataset.
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Fig. 1. Locations of the Tibet-Obs including Maqu, Naqu, and Ngari (including Ali and Shiquanhe) soil moisture

monitoring networks. The weather stations of Maqu, Shiquanhe, and Naqu operated by the China Meteorological
Administration (CMA) are also shown. (Base map is from Esri, Copyright: © Esri)



Table 1. Summary of the main Tibet-Obs applications and corresponding findings.

Literature In situ data Satellite- and/or model-based products Key findings
Denteetal.  Maqu network, LPRM AMSR-E SM product, ASCAT SM i) The weighted average of SM depended on
(2012a) period between product the percentage spatial coverage strata can be
2008 and 2009 regarded as the ground reference.
ii) The AMSR-E and ASCAT products are
able to provide reasonable area SM during
monsoon seasons.
Denteetal.  Maqu network, Soil Moisture and Ocean Salinity (SMOS) The SMOS product exhibits a systematic dry
(2012b) period of 2010 Level 2 SM product bias (0.13 m® m™®) at the Maqu network.
Zeng et al. Maqu network, SMOS Level 3 SM product (version 2.45), i) The ECV and ERA products give the best
(2015) period between Advanced Microwave Scanning Radiometer  performance, and all products are able to
2008 and 2010 for Earth Observation System SM products  capture the SM dynamic except for the NASA
(AMSR-E) SM products developed by product.
National Aeronautics and Space ii) The JAXA AMSR-E/AMSR?2 products
Administration (NASA version 6), Land underestimate SM, while the ASCAT product
Parameter Retrieval Model (LPRM version overestimates it.
2), and Japan Aerospace Exploration iii) The SMOS product exhibits big noise and
Agency (JAXA version 700), AMSR2 bias, and the LPRM AMSR-E product shows a
Level 3 SM product (version 1.11), significantly larger seasonal amplitude.
Advanced Scatterometer SM product
(ASCAT version TU-Wien-WARP 5.5),
ERA-Interim SM product (version 2.0), and
Essential Climate Variable SM product
(ECV version 02.0)
Zhengetal.  Maqu network, Noah LSM (land surface model) The modified hydraulic parameterization is
(2015a) period between simulations able to resolve the SM underestimation in the
2009 and 2010 upper soil layer under wet conditions, and it
also leads to better capture for SM profile
dynamics combined with the modified root
distribution.
Bi & Ma Maqu network, GLDAS SM products produced by Noah, The SM simulated by the four LSMs can give
(2015) period between Mosaic CLM and Variable Infiltration reasonable SM dynamics but still show
2008 and 2011 Capacity (VIC) models negative biases probably resulted from the
high soil organic carbon content.
Li et al. Maqu network, Soil Moisture Active Passive (SMAP) i) The standard and enhanced SMAP products
(2018) period between Level 3 standard (36km) and enhanced have similar performance for SM spatial
2015 and 2016 (9km) passive SM products (version 3), distributions.
Community Land Model (CLM4.5) ii) The SM of enhanced SMAP product
simulations exhibits good agreement with the CLM4.5 SM
simulation.
Zhao et al. Maqu network, Downscaled SM from five typical triangle- ~ The model treating the surface SM as a
(2017) period between based empirical SM relationship models second-order polynomial with LST, vegetation
2008 and 2010 indices, and surface albedo outperforms other
models.
Juetal. Maqu network, VIC LSM simulations The IEPFM (immune evolution particle filter
(2019) period of 2012 with Markov chain Monte Carlo simulation) is
able to mitigate particle impoverishment and
provide better assimilation results.
Zhengetal.  Ngari network, SMAP Level 2 radiometer SM product Modifying surface roughness and employing
(2018h) period between soil temperature and texture information can
2015 and 2016 improve the SMAP SM retrievals for the
desert ecosystem of the TP.
Zhang etal. Maqu and Ngari ERA-Interim SM product, MERRA SM All these products exhibit overestimation at
(2018) networks, period  product, GLDAS_Noah SM product the Ngari network while underestimation at the
between 2010 (version2.0 and version2.1) Maqu network except for the ERA-Interim
and 2013 product.
Zhengetal. Maqu and Ngari SMAP Level 1C radiometer brightness i) The SMAP algorithm underestimates the
(2018a) networks, period  temperature products (version 3) significance of surface roughness while

overestimates the impact of vegetation.




Wei et al.
(2019)

Liu et al.
(2019)

Yang et al.
(2020)

Suetal.
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Zeng et al.
(2016)

Cheng et al.

(2019)

between 2015
and 2016

Maqu and Ngari
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between 2015
and 2016

Maqu and Ngari
networks, period
between 2012
and 2016

Maqu and Ngari
network, period
between 2008
and 2011

Maqu and Naqu
networks, period
between 2008
and 20009.

Maqu, Naqu and
Ngari networks,
period between
2010 and 2011
Maqu, Naqu and
Ngari networks,
period of 2010

SMAP Level 3 SM passive product

SMAP Level 3 SM products (version 4.00),
SMOS-IC SM products (version 105),
Fengyun-3B Microwave Radiation

Image SM product (FY3B MWRI), JAXA
AMSR2 Level 3 SM product, LPRM
AMSR2 Level 3 SM product (version 3.00)

AMSR-E brightness temperature product

AMSR-E SM product, ASCAT Level 2 SM
product, ECMWF SM analyses i.e.
optimum interpolation and extended
Kalman filter products

LPRM AMSR-E SM product, ERA-Interim
SM product

European Space Agency Climate Change
Initiative Soil Moisture SM product (ESA
CCISM version 4.4), ERA5 SM product

ii) The modified brightness temperature
simulation can result in better SM retrievals.

The downscaled SM still can keep accuracy
compared to the SM of original SMAP
product.

i) The JAXA AMSR?2 product underestimates
area SM while the LPRM AMSR?2 product
overestimates it.

ii) The SMOS-IC product exhibits some noise
of SM temporal variation.

iii) The SMAP product has the highest
accuracy among the five products while FY3B
shows relatively lower accuracy.

The assimilated SM products exhibit higher
accuracy than the AMSR-E product and LSM
simulations for wet areas, whereas their
accuracy is similar for dry areas.

i) The Naqu area SM is overestimated by the
ECMWEF products in monsoon seasons, while
the Maqu area SM produced by the ECMWF
is comparable to previous studies.

ii) The SM estimate cannot be considerably
improved by assimilating ASCAT data due to
the CDF matching approach and the data
quality.

The blended SM is able to capture temporal
variations across different climatic zones over
the TP.

i) The seasonal variation and spatial
distribution of SM can be captured by all four
products i.e., ESA CCl_active, ESA
CCI_passive, ESA CCIl_combined, and ERAS5.
ii) The ESA CCI_active and ESA
CCI_combined products exhibit narrower
magnitude than the ESA CCI passive and
ERAS products.

iii) The SM uptrend across the TP can be
found from the ERAS5 product.




2.  Folder and file structure

Folder File/subfolder Sheet
\In situ soil moisture\ \Maqu.xIsx - Information: This sheet contains the information of all the
monitoring sites including location, elevation, topography,
land cover, soil texture and soil organic matter content.
- 2009-2019: These 11 sheets contain the available original
15-min/30-min in situ measurements at 5 cm depth for each
year.
\Shiquanhe.xlsx - Information: This sheet contains the information of all the
monitoring sites including location, elevation, topography,
land cover, soil texture and soil organic matter content.
- 2010-2019: These 10 sheets contain the available original
15-min in situ measurements at 5 cm depth for each year.
\Ali.xlsx - Information: This sheet contains the information of
monitoring sites including location, elevation, topography,
land cover, soil texture and soil organic matter content.
- 2010-2018: These 9 sheets contain the available original
15-min in situ measurements at 5 cm depth for each year.
\Naqu.xIsx - Information: This sheet contains the information of
monitoring sites including location, elevation, topography,
land cover, soil texture and soil organic matter content.
- 2010-2019: These 10 sheets contain the available original
15-min in situ measurements at 5/2.5 cm depth for each year.
\Upscaled soil moisture\ | \Maqu upscaled.xlsx - 2009-2019: These 11 sheets contain spatial upscaled soil
moisture with the input of original in situ measurement
between 5/15/2009 and 5/15/2019.

\ Maqu upscaled-daily - 2009-2019: These 11 sheets contain spatial upscaled soil

average.xlsx moisture with the input of daily average measurement
between 5/15/2009 and 5/15/2019.

\Shiquanhe upscaled.xIsx - 2010-2019: These 10 sheets contain spatial upscaled soil

moisture with the input of original in situ measurement
between 8/1/2010 and 8/1/2019.

\Shiquanhe upscaled-daily - 2010-2019: These 10 sheets contain spatial upscaled soil
average.xlsx moisture with the input of daily average measurement
between 8/1/2010 and 8/1/2019.

\ Supplementary data \ \ Upscaled -daily average.xIsx | - Maqu: This sheet contains spatial upscaled soil moisture
with the input of daily mean from 17 sites (3 sites) between
11/1/2009 and 10/31/2010.

- Shiquanhe: This sheet contains spatial upscaled soil
moisture with the input of daily mean from 12 sites (4 sites)
between 8/1/2018 and 7/31/2019.

\Model-based products.xlsx - Maqu: This sheet contains daily regional mean soil
moisture of Maqu network area (Fig. 2) from the ERA5-land,
GLDAS Noah, and MERRAZ2 products between 5/15/2009
and 5/15/2019.

- Shiquanhe: This sheet contains daily regional mean soil
moisture of Shiquanhe network area (Fig. 3) from the
ERAS5-land, GLDAS Noah, and MERRAZ2 products between
8/1/2010 and 8/1/2019.

3.  Status of the Tibet-Obs

3.1 Maqu network

The Maqu network is located in the north-eastern edge of the TP (33°30°-34°15°N, 101°38°-102°45’E) at the first
major bend of the Yellow River. The landscape is dominated by the short grass at elevations varying from 108
3400 to 3800 m. The climate type is characterized as cold-humid with cold dry winters and rainy summers. The

mean annual air temperature is about 1.2 °C, with -10 °C for the coldest month (January) and 11.7 °C for the



warmest month (July). The annual precipitation is about 600 mm that falls mainly in the warm season (May-
October). The Maqu network covers an area of approximately 40 by 80 km2 and consists originally of 20 SMST
monitoring sites installed in 2008. During the period between 2014 and 2016, eight new sites were installed. The
basic information of each monitoring site is summarized in Table 2, and the typical characteristics of topography
and land cover within the network are shown in Fig 2 as well. Table 3 provides the specific periods of data missing
during each year and the total data lengths of surface SM for each site.
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Fig. 2. (a) Overview of the Maqu monitoring network, and typical characteristics of topography and land cover within
the network: (b) river valley, (c) hill valley, (d) hill slope, (e) valley, (f) wetland and (g) grass. The colored triangles in
(a) represent different data lengths of surface SM measurements for each site, and the colored boxes represent the
coverage of selected model-based products. The site name in the bracket in (b)-(g) indicates the site location for which
the photograph is selected. (Base map copyright: ©2018 Garmin)




Fig. 3. Examples of typical installation of sensor in monitoring site of (a) Maqu and (b) Ngari networks.

Table 2. Site information of the Maqu network (site name, elevation, topography (TPG), land cover (LC), soil texture
at 5-15cm depth (STX), soil bulk density at 5cm depth (BD), soil organic matter content at 5-15cm depth (OMC), Not
Available (NA), BD and OMC values are measured in the laboratory).

Site name Elevation (m) TPG LC STX BD (kg m?) OMC (g/kg)
CST01 3431 River valley Grass NA NA NA
CST02 3449 River valley Grass NA NA NA
CSTO03 3507 Hill valley Grass NA NA NA
CST04 3504 Hill valley Grass NA NA NA
CSTO05 3542 Hill valley Grass NA NA NA
NSTO1 3431 River valley Grass Silt loam 0.96 18
NST02 3434 River valley Grass Silt loam 0.81 18
NSTO03 3513 Hill slope Grass Silt loam 0.63 49
NST04 3448 River valley Wetland Silt loam 0.26 229
NSTO05 3476 Hill slope Grass Silt loam 0.75 22
NSTO06 3428 River valley Grass Silt loam 0.81 23
NSTO07 3430 River valley Grass Silt loam 0.58 23
NSTO08 3473 Valley Grass Silt loam 1.06 34
NSTO09 3434 River valley Grass Sandy loam 0.91 17
NST10 3512 Hill slope Grass Loam-silt loam 1.05 24
NST11 3442 River valley Wetland Organic soil 0.24 136
NST12 3441 River valley Grass Silt loam 1.02 39
NST13 3519 Valley Grass Silt loam 0.67 29
NST14 3432 River valley Grass Silt loam 0.68 30
NST15 3752 Hill slope Grass Silt loam 0.78 56
NST21 3428 River valley Grass Silt loam NA NA
NST22 3440 River valley Grass Silt loam NA NA

NST24 3446 River valley Grass Silt loam NA NA




NST25 3600 Hill slope Grass Silt loam NA NA
NST31 3490 NA NA NA NA NA

NST32 3490 Hill valley Grass NA NA NA

Table 3. Data records of all the SMST monitoring sites performed for the Maqu network. Green shaded cells
represent that there is not data missing, blue and pink shaded cells represent that the lengths of data missing are less
than and more than one month for each year, respectively. Blank cells represent that there is not measurement
performed. The number represents the month(s) when the data is missing.

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Datalength
(months)
CSTO1 10-12 | 18 36
10~12
CSTO02 5-12 | 1~10 6 7~12 46
CST03 6~12 | 1~10 | 7~12 1~9 | 5-12 68
s i
CST04 | 1-5 2 | T s 8~10 | 7-12 1-6 | 7~12 73
CSTO05 6 5~7 =2 | =2 119
NSTOL | 1~5 6 5~7 6~12 116
7~8
NSTO2 | 1-3 10-12 40
NST03 5~10 6 5~7 6~12 115
NST04 10~12 33
NSTO5 | 3~5 6~12 | 1~7 57 | 7-12 | 1~7 | 6~12 92
il=2
NST06 12 =3 6 6~7 | 812 | 17 | 6~12 104
= 1-2 1-3
NSTO7 3 6,12 1 ik 712 S 101
NST08 92;142 15 6-10 | 1-10 6-7 6-12 95
1-4 1-2 1-3 1~2
NSTO09 | 1,12 " 1-3 5 10 |2 | LT E 6~12 99
NST10 11~12 71:152 1-6 | 6~12 1~7 | 6~12 44
NST11 7~8 6 iP: 63
NST12 | 10~12 | 1~9 6~12 | 1~10 | 7-12 49
NST13 6 iP: 77
NST14 | 6~9 6 10~12 64
NST15 10~12 | 15 | 6~12 33
NST21 iy || 7= 1
NST22 iy | 5= 1
NST24 iy | 2@ | ey 6~12 40
NST25 il 2~12 | 1-8 6~12 39
NST31 g | 7 10
NST32 -5 | 612 12




3.2 Ngari network

The Ngari network is located in the western part of the TP at the headwater of the Indus River. It consists of two
SMST networks established around the cities of Ali and Shiquanhe, respectively. The landscape is dominated by
a desert ecosystem at elevations varying from 4200 to 4700 m. The climate type is characterized as cold-arid with

a mean annual air temperature of 7.0 °C. The annual precipitation is less than 100 mm that falls mainly in the

monsoon season (July-August). The Shiquanhe network consists originally of 16 SMST monitoring sites installed
in 2010 (Su et al. 2011), and five new sites were installed in 2016. The basic information of each monitoring site
is summarized in Table 4, and the typical characteristics of topography and land cover within the network are also
shown in Fig. 4. Table 5 provides the specific periods of data missing during each year and the total data lengths
of surface SM for each site.
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Fig. 4. Overview of the Ngari monitoring network including (a) Shiquanhe and (b) Ali networks, and typical
characteristics of topography and land cover within the network: (c) flat, (d) slope, (€) desert, and (f) sparse grass. The
colored triangles in (a) and (b) represent different data lengths of surface SM measurements for each site, and the
colored boxes represent the coverage of selected model-based products. The site name in the bracket in (c)-(f) indicates
the site location for which the photograph is selected. (Base map copyright: ©2018 Garmin)

Table 4. Same as the Table 2 but for the Ngari network (BD and OMG data are not available).

Site name Elevation (m) TPG LC STX

Shiquanhe network

SQO1 4306 Flat Desert Loamy sand
SQ02 4304 Gentle slope Desert Sand
SQO03 4278 Gentle slope Desert (with sparse bushes) Sand
SQ04 4269 Edge of a wetland Sparse grass Loamy sand

SQO05 4261 Edge of a marsh Sparse grass Sand




SQ06 4257 Flat Sparse grass Loamy Sand
SQ07 4280 Flat Desert (with sparse bushes) Sand
SQ08 4306 Flat Desert Sand
SQ09 4275 Flat Desert/river bed Sand
SQ10 4275 Flat Grassland Fine sand "r‘gglssome thick
SQ11 4274 Flat Grassland with bushes Loamy sand
SQ12 4264 Flat Edge of riverbed Sandy loam
SQ13 4292 Flat Valley bottom Sand
SQ14 4368 Slope Desert Sandy loam
SQ16 4288 Flat Desert/river bed Loam
SQ17 4563 NA NA NA
SQ18 4634 NA NA NA
SQ19 4647 NA NA NA
SQ20 4695 NA NA NA
SQ21 4606 NA NA NA
Ali network
Ali 4288 Flat Grass Loamy sand
Ali01 4262 Flat Sparse grass Sand
Ali02 4266 Flat Sparse grass Sand
Ali03 4261 Edge of a wetland Grass Sand
Table 5. Same as Table 3 but for the Ngari network
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Data length (months)
Shiquanhe network
SQ01 1~7 9~12 1~9 52
SQ02 =7 5=9 9~12 104
SQ03 1~7 8~9 9~12 107
SQ04 =7 9~12 25
SQO05 =7/ 5~12 45
SQO06 =7 9~12 1 2~9 9~12 96
SQ07 1~7 9~12 1-8 7~8 7~8 9~12 93
SQ08 =7 8~12 1~8 8~9 9~12 82
SQ09 1~7 9~12 1-8 9~12 37
SQ10 1-8 7~12 1~9 7~12 1-8 9~12 67
SQ11 1~7 9~12 1~8 9~12 49




sQ12 | 1~7 9-12 25
sQ13 | 17 | 812 12
sQu4 | 17 85’9 9-12 106
sQi6 | 17 | 7-8 3-8 | 9-12 53
sQ17 1-8 9-12 36
sQ18 1-8 1 | o1 23
Q19 1-8 9-12 36
SQ20 1-8 9-12 36
sQ21 1-8 9-12 36
Ali network

Ail 17 9-12 | 1-8 1-8 | 812 40
A0l | 1~7 | 812 | 1-8 8 8-12 82
iz | 1| 18 8 8-12 85
Al03 | 1~7 3-12 | 1-8 8-12 78

3.3 Naqu network

The Naqu network is located in the Naqu river basin with an average elevation of 4500 m (Fig. 5). The climate
type is characterized as cold-semiarid with cold dry winters and rainy summers. Over three-quarters of total annual
precipitation (400 mm) falls between June and August. The landscape is dominated by the short grass. The network
consists originally of five SMST monitoring sites installed in 2006, and six new sites were installed between 2010
and 2016. The basic information of each monitoring site is summarized in Table 6, and the typical characteristics

of topography and land cover within the network are shown in Fig 5 as well. Table 7 provides the specific periods

of data missing during each year and the total data lengths of surface SM for each site.

Fig. 5. (a) Overview of the Naqu monitoring network, and typical characteristics of topography and land cover within
the network: (b) plain and (c) grassland. The colored triangles in (a) represent different data lengths of surface SM
measurements for each site. The site name in the bracket in (b) and (c) indicates the site location for which the
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photograph is selected. (Base map copyright: ©2018 Garmin)
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Table 6. Same as the Table 2 but for the Naqu network (BD and OMG data are not available).

Site name Elevation (m) TPG LC STX
Naqu 4509 Plain Grassland Loamy sand
East 4527 Flat hill top Grassland Loamy sand
West 4506 Plain Grassland Loamy sand
North 4507 Slope on riverbank Grassland Loamy sand
South 4510 Wetland Wetland Loamy sand
Kema 4465 River valley Grass Silt loam

MS 4583 NA NA NA
NQO1 4517 NA NA NA
NQO02 4552 NA NA NA
NQO3 4638 NA NA NA
NQO4 4632 NA NA NA

Table 7. Same as Table 3 but for the Naqu network

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Datalength (months)
Naqu | 1-7 89 | 68 | 69 9-12 | 1-8 | 9-12 88
East 1-8 9-12 2
West | 17 | 1-8 19 | 712 | 17 | 812 42
18 | 1-3
North e | o 9-12 18 | 912 | 1-8 | 9~12 42
South 18 | 9-12 12
Kema 1~9 3~9 8~12 26
MS | 1-7 10-12 | 1~ | .39 | 1 9-12 | 1-8 | 9-12 76
11-12
NQO1 18 | 9-12 12
NQO2 1-8 | 9-12 12
NQO3 18 | 912 | 1-8 | 9~12 24
NQO4 1-8 | 9-12 12

4.  Online dataset

4.1 ERA5-land soil moisture product

ERAS5-land is a reanalysis dataset produced by running land component of the ECMWF (European Centre for
Medium-Range Weather Forecasts) ERAS5 climate reanalysis (Albergel et al., 2018). ERA5-land provides SM data
currently available from 1981 to present at hourly time interval with a spatial resolution of 0.1°. More information
about the ERA5-land product can be referred to Mufioz-Sabater et al., (2018). The data (2009-2019) of volumetric



total soil water content for the top soil layer (0-7 cm) in Maqu and Shiquanhe network areas is put in our dataset
(Table 8).

Downloading online ERA5-land data through CDS (climate data store) website interface:

1. Register a Copernicus account.

2. Go to the https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-land?tab

3. The dataset catalogue entries include the following tabs:
e Overview: It gives a description of the dataset and metadata information (e.g. data description
and main variables).
e Download data: It is a download web form.
e Quality assessment: It is a new feature, work in progress (The CDS datasets are assessed by
the Evaluation and Quality Control (EQC) function of C3S independently of the data supplier).
o Documentation: It provides links to details documentation about the dataset.
4. Go to the download data tab to select the required data.
e Variable: Select the Soil Water, Volumetric soil water layer 1
e Year: Select 2009-2019
e Month: Select all
e Day: Select all
o Time: Select all
e Geographical area: Select sub-region extraction, Maqu (33.5°-34.25° N, 101.63°-102.75° E),
Shiquanhe (32.36°-32.76° N, 79.75°-80.25° E)
e Format: NetCDF
5. Click the Submit Form and wait for the request processing (about several hours), until the green button
download appears, you can click it and download the data.

4.2 MERRAZ2 soil moisture product

MERRAZ is an atmospheric reanalysis dataset produced by NASA using the Goddard Earth Observing System
Model version 5 (GEOS-5) and atmospheric data assimilation system (ADAS), version 5.12.4. MERRAZ provides
SM data currently available from 1980 to present at hourly time interval with a spatial resolution of 0.5° (latitude)
by 0.625° (longitude). More information about the MERRAZ product can be referred to GMAO (2015). The data
(2009-2019) of volumetric liquid soil water content for the surface layer (0-5 cm) in Maqu and Shiquanhe network

areas is put in our dataset (Table 8).

Downloading online MERRAZ2 data through GES DISC (Goddard Earth Sciences Data and Information Service

Center) website interface:

1. Register an EARTHDATA account.
2. Go to the https://disc.gsfc.nasa.gov/datasets/M2TINXLND 5.12.4/summary

3. The dataset catalogue entries include the following tabs:
e Product Summary: It gives a description of the dataset and metadata information (e.g. temporal

spatial, file format, etc.).


https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-land?tab
https://disc.gsfc.nasa.gov/datasets/M2T1NXLND_5.12.4/summary

Data citation: To cite the data in publications.
Documentation: It provides links to details documentation about the dataset.

Reference: It is data collection reference.

4. Click the button of Subset/ Get data on the right of the interface to select the required data.

Download Method: Select the Get File Subsets using the GES DISC Subsetter

Refine Date Range: 2009-01-01 to 2019-12-31

Refine Region: Maqu (101.63, 33.5, 102.75, 34.25), Shiquanhe (79.75, 32.36, 80.25, 32.76)
Variable: Select SFMC = water surface layer

Time of Day: Get complete time span

Grid: bilinear interpolation on GLDAS-2_0.25

Output format: NetCDF

5. Click the Get Data and Down load links list, and then the tool like Chrono Download Manager can be

used to download the data via the links list.

4.3 GLDAS Noah soil moisture product

GLDAS-2.1 Noah is forced by a combination of model-based and observation data including Global Precipitation

Climatology Project (GPCP) version 1.3, and simulated with the Noah Model 3.6 in Land Information System

(LIS) version 7. GLDAS-2.1 Noah provides SM data currently available from 2000 to present at 3-hourly time

interval with a spatial resolution of 0.25°. More information about the GLDAS Noah product can be referred to
Rodell et al. (2004). The data (2009-2019) of soil water content for the top soil layer (0-10 cm) in Maqu and

Shiguanhe network areas is put in our dataset (Table 8).

Downloading online GLDAS Noah data through GES DISC (Goddard Earth Sciences Data and Information

Service Center) website interface:

1. Register an EARTHDATA account.
2. Go to the https://disc.gsfc.nasa.gov/datasets/GLDAS NOAHO025 3H 2.1/summary

3. The dataset catalogue entries include the following tabs:

Product Summary: It gives a description of the dataset and metadata information (e.g. temporal
spatial, file format, etc.).

Data citation: To cite the data in publications.

Documentation: It provides links to details documentation about the dataset.

Reference: It is data collection reference.

4. Click the button of Subset/ Get data on the right of the interface to select the required data.

Download Method: Select the Get File Subsets using the GES DISC Subsetter

Refine Date Range: 2009-01-01 to 2019-12-31

Refine Region: Maqu (101.63, 33.5, 102.75, 34.25), Shiquanhe (79.75, 32.36, 80.25, 32.76)
Variable: Select SoilMoi0_10cm_inst = Soil moisture content (0-10 cm underground) (kg m2)
Time of Day: Get complete time span

Grid: bilinear interpolation on GLDAS-2_0.25


https://disc.gsfc.nasa.gov/datasets/GLDAS_NOAH025_3H_2.1/summary

e Output format: NetCDF
5. Click the Get Data and Down load links list, and then the tool like Chrono Download Manager can be
used to download the data via the links list.

Table 8. Specification of the model-based soil moisture products.

Data set Variable Unit Spatial Temporal Period Reference
ERAS-land  Volumetric soil water layer 1 (swvll) m®m? 0.1° Hourly 1981~ Mufioz-Sabater. et al., (2018)
GLDAS Noah SoilMoi0_10cm_inst kg m? 0.25° 3-hourly 2000 ~ Rodell et al., (2004)
MERRA2 Water surface layer (SFMC) m3*m3 0.5° x0.625°  Hourly 1980 ~ GMAO (2015)

4.4 Precipitation data

The precipitation data is from weather stations operated by the China Meteorological Administration (CMA) which
provides the near-surface meteorological data of about 700 weather stations in China. The daily precipitation data
can be downloaded from https://data.cma.cn/data/detail/dataCode/SURF _CLI_CHN_MUL DAY.html.

Downloading precipitation data through CMDC (China Meteorological Data Service) website interface:

1. Register an CMA account.
2. Go to the https://data.cma.cn/data/detail/dataCode/SURF_CLI_CHN_MUL_DAY .html. The language of
this web is Chinese.

3. The interface include the following parts:
e Product Summary: It gives a description of the dataset (e.g. name, keywords, begin time, end
time, frequency, share level, quality, etc.).
e Retrieve: Itisa retrieve web form for your require data.
o Metadata: It gives the metadata of the dataset.
o Documentation: It provides links to details documentation about the dataset.
4. Click the button of Retrieve to select the required data.
e TimeScope: 2009.5.1-2019.4.31; 2010.8.1-2019.7.31; 2009.1.1-2019.12.31
e Select Station: Select Station list, Gansu, [56074] Maqu; Tibet, [55228] Shiquanhe; Tibet,
[55299] Naqu
e Element: 20-20h precipitation

5. Click the bottom of Retrieve to submit the required data. The data is only available to agreement users.


https://data.cma.cn/data/detail/dataCode/SURF_CLI_CHN_MUL_DAY.html
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