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1. The Third Pole and recent 

research projects   



Third pole

From Prof. Tandong Yao



Strategic Priority Research Program (A) of Chinese Academy of Sciences

Pan-Third Pole Environment Study for a Green 

Silk Road (2018-2022)

From Prof. Tandong Yao



Second Tibetan Plateau Scientific 

Expedition Program (2017-2026)

From Prof. Tandong Yao
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2. Data integration for the Third Pole



Themes：

 Three-Pole Big Data

 Remote Sensing & IOT 

Observation 

 Environment Predication& 

Decision Support

Three pOle big Data and Observational 

center (TODO)

Objectives：1) Establish a big data center for Three-Pole earth system science, integrate the Three-Pole data

resources; 2) Develop the Internet of things (IOT) observation technology under extreme environments and build an

integrated intelligent IOT Observation System for the Pan-Third Pole region; 3) Develop the prediction model for

Pan-Third Pole environmental change driven by both big data and mechanism model to support the decision-making

for complex issues of sustainable development in the Pan-Third Pole region.

People：25

 Professor：6

 Associate Professor：5

 Postdoc/Assistant 

Researcher：14



Data integration
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A Big Earth Data Platform for Three Poles

National Tibetan Plateau Data Center Digital Heihe River Basin

148 52

41 32

400
1104

青藏高原数据中心

青藏高原第二次科考

三江源数据平台

寒区旱区科学数据中心

2018年以来科研产出

数字黑河

TPE DC

STEP

TP National Park

WEST DC

Pan-TPE

Digital HRB DC



Data Integration Framework 



Data Review System
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Data Sharing Principle and Manners



Platform of TPDC

http://data.tpdc.ac.cn/



Dataset Title

Dataset Abstract

Keywords

Dataset citation

User Limit & CC License

Metrics

Related Resources



1. Digital object identifier

 Assign DOI for a new dataset owned by a data

provider: 10.11888/category.tpdc.metadataID

 Continue to use the Data DOI of the original data

platform

 Do not assign DOI name for an international

open dataset

2. Data redistribution license

(CC BY 4.0 License) to be kept

3. Data Protection Period to be set for newly uploaded

scientific research dataset

4. Offline sharing data to be served

5. Literatures related to data production to be cited

6. Data Reference (including Data Author, DOI, Data

Platform Name, Year) to be cited

Data Intellectual Property 

Protection Measures

DOI

CC License

Literatures & 
conferences

Data citation

Projects

Protect period

Offline mode



1. Articles Reference 

3. CC License

2. DOI & Reference

6. Provider Identification

4-5. Protection Period
After the data protection period,

Most datasets are online shared,

A few are offline shared.



3. Featured datasets for the Third 

Pole research



3.1 Calibration and 

Verification Datasets



High-cold region Observation and Research 

Network
1. Southeastern TP station (Southeast Tibet Observation

and Research Station for the Alpine Environment)

2. Namco station (Nam Co Monitoring and Research

Station for Multisphere Interactions)

3. Qomolangma station (Qomolangma Atmospheric and

Environmental Observation and Research Station)

4.Golmud station (Cryosphere Research Station on

Qinghai-Xizang Plateau)

5. Tienshan station (Tianshan Glaciological Station)

6. Lahsa station (Lhasa Plateau Ecosystem Research

Station)

7. Haibei station (Haibei National Field Research Station of

Alpine Grassland Ecosystem)

8. Gongga station (Alpine Ecosystem Observation and

Experiment Station of Mt. Gongga)

9. Three rivers sources station (Three rivers sources

Ecosystem Observation and Research Station)

10. Muztagh Ata station (Muztagh Ata Westerly

Observation and Research Station)

11. Ngari station (Ngari Desert Observation and Research

Station)

12. Qinghai lake station (Qinghai Lake National Nature

Reserve Base Station)

13. Shenzha station (Shenzha Alpine Grassland and

Wetland Ecosystem Station)

14. Nagqu station (Nagqu Station of Plateau Climate and

Environment)

15. Qilianshan station (Qilian Shan Station of Glaciology

and Ecologic Environment)

16. Norgay station (Norgay Plateau Wetlands Ecosystem

Research Station)

17. Mt. Yulong station (Yulong Snow Mountain Glaciers

and Environmental Observation Station)

①

②

③

⑬

⑥

⑭

⑪

⑩

⑤

④

⑦

⑰

⑧

⑯

⑨

⑮
⑫



Heihe Watershed Allied Telemetry 

Experimental Research (HiWATER), > 500

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



Soil moisture and temperature networks in 

Tibetan Plateau

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

doi: 10.11888/Soil.tpdc.270110



A monthly air temperature and precipitation gridded 

dataset on 0.025° spatial resolution in China during

（1951-2011）

doi: https://doi.org/10.1594/PANGAEA.895742

Zhao et al., 2019, Theor. Appl. Climatol.

Monthly temperature at 1153 stations and precipitation at 1202 stations in China and

neighboring countries are used to construct a monthly climate dataset in China with a

0.025° resolution (~2.5 km).



3.2 Cryospheric datasets over TP

doi:10.3972/glacier.001.2013.db

Guo et al., 2015, Journal of Glaciology. 

A permafrost thermal type map on the 

Tibetan Plateau (2000-2010)

Long-term sequence dataset of lake area 

on the Tibetan Plateau (1970-2013)

The Second Glacier Inventory

doi: 

10.11888/GlaciolGeocryol.tpe.0000017.file

Ran et al., 2018, The Cryosphere.

Long-term sequence dataset of snow 

depth (1979-2018)

doi: 10.3972/westdc.001.2015.db

Che et al., 2008, Annals of Glaciology; Dai et al., 

2012, RSE; Dai et al., 2015, RS.
doi: 10.11888/Lake.tpe.249466.file

Zhang et al., 2016, GRL.



3.3 General geographic 

datasets over TP

Ran et al., 2016, RSTA

Doi:10.11888/Ecolo.tpdc.270

101

Zhang et al., 2013, GRL.

Doi:10.11888/BaseGeography.tp

e.249465.file

Shangguan et al., 2013, J ADV 

MODEL EARTH SY

Doi:10.11888/Soil.tpdc.270281

River basins map over the 

TP（2016）
Soil properties for land surface 

modeling over China (1 km)

Plant functional types map 

in China (1 km) 



3.4 Near-surface atmospheric 

forcing datasets



China Meteorological Forcing Dataset (1979-2018)
doi: 10.3972/westdc.002.2014.db

ITPCAS forcing data (0.1 degree, 3 hour)

Chen et al., 2011, JGR.

Downward shortwave 2m temperature Precipitation

July

This data set is developed base on internationally available Princeton reanalysis data,

GLDAS data, GEWEX-SRB radiation data, and TRMM precipitation data, and it is

made by integrating the conventional meteorological observation data of the China

Meteorological Administration.



3.5 Scientific discovery 

datasets over TP



A late Middle Pleistocene Denisovan mandible 
from the Tibetan Plateau, NATURE

doi: 10.11888/Paleoenv.tpdc.270296

Chen et al., 2019, NATURE A late Middle Pleistocene 

Denisovan mandible from the Tibetan Plateau



Different glacier status with atmospheric circulations 
in Tibetan Plateau and surroundings, NCC

doi: 10.11888/Glacio.tpdc.270100

Yao et al., 2012, NCC Different glacier status with 

atmospheric circulations in Tibetan Plateau and 

surroundings



Facilitated Permanent Human Occupation of the 
Tibetan Plateau after 3,600 BP, SCIENCE 

doi: 10.11888/Paleoenv.tpdc.270105

Chen, F. , et al., 2015, SCIENCE Agriculture 

facilitated permanent human occupation of the 

Tibetan Plateau after 3600 BP



4 Data Publishing & Data 

Repository





This article introduced more than 120
observational datasets on eco-
hydrological network in oasis, has been
cited 43 times, is marked as ESI.











Thank you for 

your attentions




