
Data Integration and Service 
for the Third Pole 

Xin Li 
 Institute of Tibetan Plateau Research, CAS 

 
December 9, 2018 



Outline 

1.  Data centers for the Third Pole�

2.  Featured datasets for the Third Pole 

research�

3.  Big data project for the three poles�



1. Data centers for the Third Pole�



Cold and Arid Regions Science Data Center 
at Lanzhou (English Website) 

http://card.westgis.ac.cn/�



Cold and Arid Regions Science Data 
Center at Lanzhou (Chinese Website)�

http://westdc.westgis.ac.cn/�



Third Pole Environment Database�

http://en.tpedatabase.cn/�



7/42 Spatial Distribution Data of Lakes in Tibetan Platea�

http://ptpe.tpdc.ac.cn/en/ �



Data centers�

Data center� Web site� Number of 
datasets �

CARD� http://card.westgis.ac.cn/� 380�

WESTDC� http://westdc.westgis.ac.cn/� 1432�

TPE database� http://en.tpedatabase.cn/� 148�

Pan-Third Pole 
database� http://ptpe.tpdc.ac.cn/en/� 340�



2. Featured datasets for the Third 
Pole research�



Featured datasets�

l   Cryospheric data 
–  Glacier, permafrost, snow 

l   Near-surface atmospheric forcing and  
model parameter datasets 

l   Validation data 
–  HiWATER datasets 
–  Soil moisture network on the Tibetan Plateau 



2.1 Cryospheric data�



The Second Glacier Inventory�
doi:10.3972/glacier.001.2013.db�

Guo WQ, Liu SY, Xu JL, Wu LZ, Shangguan DH, Yao XJ, Wei JF, Bao WJ, Yu PC, Liu Q, Jiang ZL. 
The second Chinese glacier inventory: Data, methods and results. Journal of Glaciology, 2015, 
61(226): 357-372.�
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Maps of Permafrost in China 

Ran YH, Li X, Cheng GD, Zhang TJ, Wu QB, Jin HJ, Jin R. Distribution of permafrost in China: An 
overview of existing permafrost maps. Permafrost and Periglacial Processes, 2012, 23(4): 322-333. 

DOI: 10.3972/westdc.020.2013.db�



Permafrost stability map on the Qinghai-Tibetan Plateau�
http://www.poles.ac.cn/data/d8776cb4-15d8-4ac7-a378-742e9a60d674�

Ran YH, Li X, Cheng GD. Climate warming over the past half century has led to thermal 
degradation of permafrost on the Qinghai–Tibet Plateau. The Cryosphere, 2018, 12(2): 595-608.�



Mean snow depth (1978-2005) 
Daily snow depth of 2001 

Snow depth variation from 1978 to 2005 Monthly maximum snow depth 
Che et al., 2008Che T, Li X, Jin R, Armstrong RL, Zhang TJ. Snow depth derived from passive microwave-remote sensing 
data in China. Annals of Glaciology, 2008, 49: 145-154. 
Dai et al., 2012, Remote Sensing of Environment; Dai et al., 2015, Remote Sensing.�

Snow depth datasets�
doi: 10.3972/westdc.001.2015.db 
�



2.2 Near-surface atmospheric 
forcing and  model parameter 

datasets�



China Meteorological Forcing Dataset�
doi: 10.3972/westdc.002.2014.db�

ITPCAS	forcing	data	(0.1	degree,	3	hour)�
Chen, Y. Y., K. Yang, J. He, J. Qin, J-C Shi, J-Y Du, Q. He, 2011: Improving land surface temperature 
modeling for dry land of China. J. Geophys. Res., 116, D20104, doi:10.1029/2011JD015921�



Multi-source Integrated Land Cover Map of China 

Ran YH, Li X, Lu L, Li ZY. Large-scale land cover mapping with the integration of multi-source information 
based on the Dempster-Shafer theory. International Journal of Geographical Information Science, 2012, 
26(1): 169-191, 10.1080/13658816.2011.577745. 
�
 

1:100,000 land use 
data of China in 
2000, Chinese 
vegetation map 
(1:1,000,000), 
1:100,000 glacier 
map, 1:1,000,000 
wetland map in China 
and MODIS land use 
data in 
2001(MOD12Q1)�

IGBP Classification�

DOI:10.1080/13658816.2011.577745�



Soil datasets of China 

(a), sand of topsoil. (b), silt of topsoil. (c), clay of topsoil. 
(d), sand of subsoil. (e), silt of subsoil. (f), clay of subsoil. 

The soil particle-size distribution dataset for 
regional land and climate modelling in China 

http://globalchange.bnu.edu.cn/research/soil, Shangguan et al., 2013, JAMES, Dai et al,, 2013, JHM�

The China dataset of soil hydraulic 
parameters for land surface modeling 



2.3 Validation data�



Heihe Watershed Allied Telemetry Experimental Research 
(HiWATER)�

Li et al., 2013, BAMS; Liu et al., 2018, VZJ�



Multi-scale high mountain river basin observing system  

Li et al., 2013, BAMS; Jin et al., 2014�

http://card.westgis.ac.cn/hiwater,https://figshare.com/s/23b640b329496a48ae96 �



 ��

Eddy 
Covariance 
system�

Gamma-ray observation 
system (footprint ~ 100 
m2)�

Snow Pack Analyzer 
(density, liquid water content)�

Acoustic snow 
depth observation�

Soil temperature and 
moisture profile, 8 layers 

�

AWS�

Snow observatory in the upstream area of the HRB�

Blowing snow flux by 
FlowCapt�

Blowing 
snow flux by 
FlowCapt�



Frozen soil observatory in the upstream 
area of the HRB 

� �

Observation 
item 

Setting 

Wind Speed 1, 2, 5, 10, 15, 25 meter 

Wind Direction 2 meter 

Precipitation 0, 28 meter 

Air temperature 1, 2, 5, 10, 15, 25 meter 

Humidity 1, 2, 5, 10, 15, 25 meter 

Air pressure 1 meter 

Radiation  
(4 components) 

5 meter 

LST 5 meter 

Snow depth 2 meter 

Eddy correlation 4 meter 

LAS 10 meter 
COSMOS 1.5 meter 



Data sharing:�http://card.westgis.ac.cn/hiwater  in English 
http://heihedata.org/hiwater   in Chinese 

Li et al., 2017, Scientific Data�



Soil moisture and temperature networks in Tibetan Plateau�
http://en.tpedatabase.cn/, or international soil moisture network�

Maqu and Ngari by U-Twente; Naqu and Pali by ITPCAS�

Su et al., 2011 HESS; Yang et al., 2013 BAMS; Chen et al., 2017 JGR�



3. Big data project for the three poles�



CASEarth Poles: A Big Earth Data Platform 
for Three Poles 

The Strategic Priority Research Program of Chinese 
Academy of Sciences: Big Earth Data Science and 

Engineering 



Overall technical framework of this project 

Platform of earth big 
data and cloud 

computing  

Polar ecology 
process and 
prediction 

Cryosphere 
changes and its 
service function 

Polar water Cycle 
and  water 
security 

Decision support 
for polar 

engineering�

Polar climate 
change and its 

effects 

Arctic sea ice 
forecast and 

Arctic channel 

Scientific 
discovery 

Support 
platform 

Scientific 
problems 

Platform of digital 
earth science  

Method support 

Polar big data analysis 
method 

Comparisons of polar 
remote sensing 

Multi-spheres 
interaction model 

Synergism Changes of the Polar Environment 

Model support 

Polar 
paleoenvironmen

t change 

Teleconnection of 
polar environment 

change 

Platform of polar 
environment big data 

Models and 
methods 

Earth System Science         National Decision-making 

Data Support Platform Support 
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Supporting 
institutions�

Principal 
Investigator�

��
Integration and sharing of 
polar data, method and model�

Northwest Institute of Eco-
Environment and Resources 
(NIEER), CAS�

Tao Che�

 �
Synergism and comparison of 
polar remote sensing�

Institute of Remote Sensing 
and Digital Earth (RADI), 
CAS�

Xinwu Li�

��
Spatial-temporal dynamics of 
polar water and ecology�

Institute of Tibetan Plateau 
Research (ITP), CAS� Lei Wang�

��
Multi-spheres interaction of 
polar climate system�

Institute of Atmospheric 
Physics (IAP), CAS� Anmin Duan�

��
Cryosphere service function 
and decision support�

Northwest Institute of Eco-
Environment and Resources 
(NIEER), CAS�

Donghui Shangguan�

Task groups of this project 



Three Poles data center�

l  Data sharing with multiple layers (for 
modeling, computing, visualization) 

l  Service with different clients (Web, Mobile 
app, Web Service and SNS) 

l  Integrated with Hadoop & Spark 
l  Based on the ISO 19115/19139 Metadata 
l  Intellectual property protection for research 

data via DOI/Data Citation Index 

n  Antarctica and Artic Ice Sheet Snowmelt 
Dataset 

n  Antarctica Ice Sheet Surface Elevation 
n  Sea ice concentration 
n  Key variables of water cycle in Artic 

1998-2017 
n  Global snow depth 1998-2017�

http://www.poles.ac.cn/#�



Thank you for 
your attentions 


