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Since its establishment in 2012, RADI has scored fruitful achievements in 
its major research activities through cutting-edge technology development 
and S&T platform building in accordance with its strategic orientation and 
objectives, CAS Innovation 2020 Program and One-Thee-Five Planning, 
and in line with national strategic needs and world science frontiers. The 
Newsletter is to issue a report series to highlight the performance and 
outputs of different S&T components of RADI.

An Overview of the State Key Laboratory 
of Remote Sensing Science, RADI (2013)

A s  C h i n a ’s  o n l y  n a t i o n a l  k e y 
laboratory dedicating itself to fundamental 
studies of remote sensing, the State Key 
Laboratory of Remote Sensing Science 

(SLRSS) carries out research into basic theories 
and cutting-edge technologies of remote sensing 
in line with world frontier advancement of Earth 
system science and national strategic needs.  

Research directions Major research activities 

1 Radiation transfer mechanism 
in remote sensing

Developing remote sensing models  and improving the 
understanding of radiation mechanisms for different ground 
targets of diverse scale processes, in support of building an all-
band data simulation platform for remote sensing in complex 
environmental conditions.

2
Theory  and methods  of 
quantitative remote sensing 
inversion

Mechanism and method research for the collaborative inversion 
of critical parameters of land surface, atmosphere and ocean 
environment of the Earth system based on the synergistic use of 
multi-source remote sensing data, in support of establishing an all-
band inversion platform using multi-source remote sensing data.

3
Appl i ca t ion  research  of 
remote sensing for Earth 
system science

Developing the theory and technology of data assimilation in land 
surface models with multi-scale remotely-sensed observations; 
conducting a comprehensive study on land surface radiation and 
energy balance, hydrological cycle and carbon-nitrogen cycle, 
and anthropogenic impacts; and promoting the remote sensing 
applications in Earth system science and global change studies.

4 New frontiers in remote 
sensing technology

Research on the new remote sensing mechanism and methods, 
development of new remote sensing sensors and equipment, so 
as to provide technical supports for China's aerospace and deep 
space exploration.

In 2013, the Laboratory undertook 
a total of 189 research projects. Among 
them, 34 were newly launched, three 
won support from the national High-tech 
Development Program (863 Program), two 
from the special funds of industrial sectors, 
one from the National Science Fund for 
Distinguished Young Scientists, nine from 
the general program of the National Natural 
Science Foundation of China (NSFC), 12 

from the National Fund for Young Scientists, and 
one from the CAS Strategic Priority Program. In 
2013, SLRSS researchers published a total of 144 
SCI-cited papers, among which 59 were published 
in journal with impact factor higher than three, 
including Remote Sensing of Environment and 
Journal of Geophysical Research. In addition, 
three papers were published in sister journals 
of Nature. SLRSS researchers also authored 
five monographs and applied for eight patent 
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I. Cutting-edge Technology Development Based on Fundamental Theory 
Research of Remote Sensing

rights. They have made fruitful discoveries in various fields, 
including systematic studies on the remote sensing of lunar 
impact craters, and interpreting the mechanisms behind global 

change using satellite remote sensing technology, water cycle 
observation program, and factors contributing to smog based on 
multi-source satellite data analysis. 

1. Platform Development of All-band Remote 
Sensing Models and Radiation Balance Remote Sensing 
Research

The all-band remote sensing mechanism simulation 
system developed by the State Key Laboratory of Remote 
Sensing Science is the world’s first all-band open-accessed 
system. This comprehensive system includes models of 
major land surface objects and electromagnetic bands and 
leads the development of remote sensing modeling.

Significant progresses were achieved in 2013. More 
than 50 models of forest, crop, soil, ice, snow, water and 
atmosphere at optical/near-infrared, thermal infrared, and 
microwave bands were integrated to the system. Among 
them, more than 20 models are originally developed by 
SLRSS researchers. 

2. Simulation and Inversion of Critical Parameters 
in Earth System Processes

(1) Simulation and Reversion of Key Parameters in 
Hydrologic Cycle 

The hydrologic cycle, which includes water-related 
storage, phase change (solid, liquid and gaseous state) and 
transfer process in atmosphere, ocean, and land surface 
within the Earth land surface system, makes the most 
important contribution to the Earth land surface system. 
The Laboratory has conducted many basic remote sensing 
simulations and reversions of the cycle’s key parameters, 
including soil moisture, land surface freezing and thawing, 
snow parameters, atmospheric water vapor and rainfall. It 
strives to have a deeper understanding of the spatial and 
temporal variation characteristics and regular patterns 
of the water cycle process and its parameters against the 
background of global change.

◎Design and assessment  of  the  Water  Cycle 
Observation Mission

The open-accessed and all-band remote sensing mechanism 
simulation system.

Water Cycle Satellite.

The Water Cycle Observation Mission (WCOM) 
satellite mission focuses on the global water cycle research 
under the context of accelerating global change. Through 
the development of a combination of multi-frequency active 
and passive microwave sensors, the Laboratory strives to 
develop high performance retrieval algorithms based on the 
synergy use of multi-source data. Implementation of the 
WCOM mission is expected to significantly improve the 
capability for spatial-temporal observation of key elements 
of the water cycle including soil moisture, ocean salinity, 
soil freeze-thaw, snow water equivalent and etc.

◎Improvements of passive microwave remotely sensed 
soil moisture

Brightness temperature provided by the world’s first 
space-borne synthetic aperture passive microwave satellite 
of SMOS has been reprocessed to refine the behavior 
of multi-angular observations. The refined brightness 
temperature allows for the implementation of various levels 
of soil moisture.

Meanwhile, the Laboratory has developed a refined 
MVIs using time-series analysis method and extended a 
new type of MVIs using WindSat data. These studies are 
expected to contribute to global vegetation phenology 
monitoring, vegetation water content and biomass retrieval, 
soil moisture estimation and global change research.

◎Snow remote sensing forward modeling
The most advanced development of both optical and 

microwave snow remote sensing forward modeling has been 
achieved. In microwave region, advanced active and passive 
microwave snow remote sensing models were constructed 
with the consideration of complex microstructure of 
snow, and the capability of modeling the polarization 
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Using phenological change in fall to explain the interannual 
variability of net ecosystem productivity.

and frequency characteristics of snow covered terrain 
backscattering has been significantly improved. In optical 
remote sensing, the bidirectional snow reflectance model 
was developed by considering the complex microstructure 
of snow, with much better bidirectional reflectance modeling 
capability compared to traditional radiative transfer models 
based on sphere particles.

(2) Modeling and Inversion of Key Elements in Carbon 
Cycle Using Remote Sensing Technology

Terrestrial ecosystems play an important role in 
the global carbon cycle. Research into the carbon cycle 
mechanism of terrestrial ecosystems and their response to 
global change is an important foundation for predicting 
atmospheric CO2 flux and climate change. Researchers in 
the Laboratory have devoted themselves to inverting and 
applying the key elements in the carbon cycle of terrestrial 
ecosystems, and have made a series of meaningful research 
results in the modeling and inversion of key elements in 
the carbon cycle using remote sensing technology, such 
as leaf area index, light use efficiency, photosynthetically 
active radiation, biomass, phenology, soil respiration and net 
primary productivity.

◎Vegetation height inversion using remote sensing 
technology

The three-dimensional structural information of 
vegetation plays an important role in distinguishing 
different vegetation types. However, current global land 
cover products are unable to use this information because 
of its difficult accessibility. Studies in the Laboratory could 
significantly improve the accuracy in estimating height of 
mountain forests with a large slope.  

Based on the incoherent three-dimensional radar 
backscatter model of forest canopies, researchers in the 
Laboratory have developed a coherent model (SCSR) 
which can analyze radar interferometry data. Through 
further combing with forest growth model and analyzing 
radar interferometry data, they proposed an idea to join 
photographic measurement data with radar interferometry 
data to derive the center depth of scattering phase. On this 
basis, they theoretically proved the correlation between the 
center depth of scattering phase and forest biomass, laying 
a theoretical foundation for developing multi-source remote 
sensing data fusion and improving the utilization of Chinas 
satellite data.

◎Estimating reconstruction method of time-series 
remote sensing data based on the global 10-year NDVI 
dataset

SLRSS Researchers evaluated the global reconstruction 
accuracy of HANTS (Harmonic Analysis of Time Series), a 
commonly used remote sensing time-series reconstruction 
algorithm. The results show that this algorithm will face 

some problems when applying in different regions, which 
will guide the further corrections for the algorithm and 
provide a valid reference for the algorithm’s users.

◎Phenological change in fall is a major factor affecting 
interannual variability of carbon uptake

The interannual variability of carbon uptake can′t 
be studied using the data of spring temperature alone. 
Researchers in the Laboratory have found that the time 
gap between the end of fall growing season and net carbon 
uptake is the most important factor in determining the 
interannual variability of carbon uptake, and ecosystem 
respiration is more important than photosynthesis in 
determining the interannual variability of net ecosystem 
productivity. This view has been recognized by experts in 
the field of global change research and published in the 
Journal of Global Ecology and Biogeography.

◎Soil respiration
Through preliminary field experiment studies, SLRSS 

researchers have found that, when excluding the effects of 
temperature and moisture, spectral vegetation indices which 
have close correlation with plant gross primary productivity 
could capture the seasonal variability of soil respiration in 

Spatial change pattern of soil respiration during the peak 
growing season of alpine grassland on the Tibetan Plateau. 
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4. Applications of Remote Sensing Information in 
the Environment and Health

◎Epidemiological features of hand-foot-mouth disease 
in Shenzhen, China from 2008 to 2010

SLRSS researchers were successful in constructing a 
geographically weighted regression model for the number 
of reported HFMD cases in 2009. It will be of great help in 
understanding the spatio-temporal distribution of HFMD 
and developing approaches to prevent this disease.

◎District prediction of cholera risk in China based on 
environmental factors

The epidemics of cholera are impacted by many 
climatic and environmental factors such as precipitation, 
temperature, elevation and so on. SLRSS researchers have 

farmland plots. This research has provided a new perspective 
for estimating soil respiration based on remote sensing data.

◎Inversion algorithm optimization of atmospheric CO2 

satellite remote sensing and multi-source CO2 satellite data 
fusion

Researchers in the Laboratory have proposed an 
improved inversion constraint method based on the findings 
of "Error analysis of satellite remote sensing inversion and 
lower atmospheric CO2 simulation", a research project 
focusing the key scientific issues of near infrared CO2 
satellite remote sensing inversion with support from the 
Natural Science Foundation of China. As to the aerosol 
multiple scattering which seriously affects the CO2 inversion 
accuracy, the researchers have developed a correction 
method based on photon path distribution.

 (3) Inversion of Atmospheric Environment Remote 
Sensing 

◎Multi-satellite study of formation process of regional 
haze pollution

Researchers of the Laboratory have preliminarily 
presented the frequency and spatial variations of regional 
haze by developing a satellite identifying algorithm of haze. 
They also made an important improvement in explaining the 
formation mechanisms underlying regional heavy pollution 
through large-scale sights into the process and variations of 
typical haze events.

◎The study of optical properties of non-spherical and 
heterogeneous aerosol particles

Aerosols play a significant role in the global and 
regional climate change. However, individual aerosol 
particles always have very complex morphology and 
composition, which could result in increasing uncertainty 
of calculating aerosol optical properties. The Laboratory’s 
research into the optical properties of non-spherical and 
heterogeneous aerosol particles can improve the accuracy 
of aerosol retrieval products, and also can be used for 
estimating the impact of aerosol scattering on the satellite 
remote sensing of atmospheric gases using UV - NIR bands.

3. Response Mechanism of Vegetation Health on 
Global Warming

Global temperature is increasing, especially over 
northern lands (>50°N), owing to positive feedbacks. As 
this increase is most pronounced in winter, temperature 
seasonality (ST) is diminishing over time. SLRSS 
researchers made a critical examination of the relationship 
between ST and SV (vegetation seasonality) with newly 
improved ground and satellite data sets. They have found 
that the observed diminishment of ST and SV is equivalent 
to 4° and 7° (5° and 6°) latitudinal shift equatorward during 
the past 30 years in the Arctic (boreal) region. Their analysis 

of simulations from 17 state-of-the-art climate models 
indicates an additional ST diminishment equivalent to a 
20°equatorward shift could occur this century. However, 
people have yet have a good understanding of how SV will 
change in response to such large projected ST declines and 
the impact this will have on ecosystem services. Therefore, 
there is a need for continued monitoring of northern lands as 
their seasonal temperature profiles evolve to resemble those 
further south.

The spatial distr ibution of the changes in vegetation 
photosynthetic capacity over northern lands.

A zoning forecast map of cholera hazard in China.
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analyzed the suitable degree of V. cholerae in China using 
MaxEnt based on some geographic and climatic factors, and 
predicted the cholera risk in each district of China according 
to the suitable degree.

5. New Concept Remote Sensing and Virtual 
Geographic Research

◎Developing an aeromagnetic detection system
S L R S S  r e s e a r c h e r s  h a v e  d e v e l o p e d  a  U AV 

aeromagnetic detection system with completely independent 
intellectual property rights. On this basis, they focus on 
developing core magnetic sensors, magnetic disturbance 
compensation, automatic flight control, systems integration 
and other key technologies, aiming at improving the 
aeromagnetic detection system performance and meeting the 
needs of industry aeromagnetic exploration.

◎Research on principles and methods of virtual 
geographic experiment

While working on basic theory and concept feature 
of virtual geographic experiment, SLRSS researchers 
have developed a virtual-reality theory including virtual-

1 .  Achiev ing  Quant i ta t ive  Product ion  and 
Application for a Number of Global High-quality Remote 
Sensing Products

To better support basic research at the Chinese Academy 
of Sciences and scientific decision-making of the Chinese 
government in the field of global change and carbon cycle, 
researchers in the Laboratory have conducted technology 
development for remote sensing inversion of key vegetation 
parameters, surface radiation parameters and key elements of 
the water cycle and energy balance, achieving the production 
and cartography of global products (including wetlands), 
and establishing space-time continuum time-series datasets 
of remote sensing evapotranspiration parameters in China 
during 2001 to 2010. 

Based on the above data products and datasets, the 
Remote Sensing Center in the Ministry of Science and 
Technology in May 2013 for the first time released a 
"global ecological environment remote sensing monitoring 
2012 Annual Report". This report reveals the distribution 
characteristics and change trends of terrestrial vegetation at 
different scales, providing support for protecting ecological 
environment, responding global climate change, and 
carrying out relevant scientific research and government 
decision-making. Besides, relevant datasets were selected as 
basic remote sensing data for water resource distribution in 

II. Major S&T Outputs

Comprehensive global-scale wetland mapping (an equally-
weighted voting approach). 

China, which will be included in "The third national climate 
change assessment report".

 (1) Mapping Global Wetland Distribution
SLRSS researchers have developed a quick and 

efficient approach for extracting wetland information. It 
can be used in rapidly identifying wetland and non-wetland 
areas, classifying wetlands within a large-scale area, 
providing more accurate results for wetland classification 
and powerful voices in support of large-scale wetland 
information extraction by using remote sensing technology, 
etc. They also conducted a preliminary exploration on the 
comprehensive global wetland mapping method based on 
existing data sources available to get a better and clearer 

reality similarity and virtual-reality collaboration, probing 
into corresponding, correlative and complementary 
relationships between indoor physical model and digital 
virtual environment, and proposing computing experiment 
and virtual geographic experiment method of dynamic 
completed geographic system. Moreover, they have carried 
out application prototype studies in cases of flooding process 
and crowd activity process.

6. Establishing a Wireless Sensor Network to Obtain 
Parameters on Pixel Scale at Huailai Remote Sensing 
Comprehensive Experiment Station, Hebei

In order to obtain land surface parameters at remote 
sensing pixel scale, researchers of the Laboratory have 
established a wireless sensor network, integrating the 
existing optimized measure items at pixels around the 
Experiment Station, such as albedo, leaf area index, land 
surface temperature, soil moisture, and meteorological 
parameters. The measurement is automating, intelligent, 
space-time collaborated, and each node can be remotely 
controlled.
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DEM Lunar DEM in the mid-latitude region(60° S to 60° N) 
before and after adjustment using Chang’e-1 laser altimeter 
data. 

Detected craters from LRO WAC (left) image and Mars DEM 
(right) using machine learning methods.

understanding of global wetland spatial distribution range 
and characteristics, to reveal the potential distribution range 
of wetlands on a global scale, to carry out the researches 
on global wetland mapping to a new stage, and to provide 
essential foundation for the above-mentioned tasks.

(2) Terrestrial Actual Evapotranspiration Dataset over 
China’s Mainland

A hybrid remotely sensed evapotranspiration (ET) 
estimation model named ETMonitor was developed to 
estimate the terrestrial actual ET over China mainland for 
the years 2001–2010 at 1 km and daily resolutions, including 
evaporation from soil and water surface, evaporation of 
rainfall interception, transpiration of vegetation canopy and 
sublimation of snow and glaciers. This will be the first public 
release of long-term series of national terrestrial actual ET 
over China mainland, which is continuous and consistent 
at spatial and temporal scales. The estimated actual ET was 
evaluated at different landscapes, and the results indicate 
that the estimated ET shows reasonable spatial and temporal 
patterns, with higher accuracy than the NASA-MOD16 
ET product, which is the first widely and readily available 
1 km ET product for the global vegetated land areas. The 
estimated terrestrial actual ET data set has been identified as 
a remote sensing database with respect to the distribution of 
water resources across China mainland.

Spatial pattern of the daily actual ET on July 12, 2009 over 
China’s mainland. Left panel is the ETMonitor ET and the right 
panel is the MOD16 ET.

Over ten officials from the State Administration of Grain 
(SAG), including XU Ming and WU Zidan, SAG Deputy 
Directors, visited RADI on March 6, accompanied by SHI 
Erwei, Vice President of the Chinese Academy of Sciences 
(CAS). 

State Grain Administration Officials Visit RADI

2. Planetary Remote Sensing Technology and 
Application

As one of the most important methods for planetary 
explora t ion ,  remote  sens ing  could  cont r ibu te  to 
understanding the morphologies, geologies, and evolutions 
of planets and their satellites, and is also of great importance 
to planetary scientific studies and the implementation of 
planetary exploration projects. Researchers in the Laboratory 
have carried out systematic studies on remote sensing study 
of planetary impact craters and the evolution mechanisms of 
related geologic processes, with a breakthrough on the study 
of the origination of olivine in lunar crater central peaks. The 
related results have been published in the journal of Nature 
Geoscience.

Prof. WU Bingfang briefed the guests on the construction 
of the “CropWatch Global Crop Monitoring and Early 
Warning Platform”. The guests visited the CropWatch remote 
sensing monitoring system, and spoke highly of the role that 
the CropWatch system plays in global crop monitoring and 

News Roundup
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RADI scientists demonstrated how the CropWatch remote 
sensing monitoring system works.

Blueprinting a roadmap to build RADI into a world-class 
institute will top of the institute’s action agenda in 2014, says 
Prof. GUO Huadong, Director-general of RADI and CAS 
Member. Other major tasks to be carried out by RADI this 
year include: producing outstanding S&T results in line with 
“135” project; conducting pre-research into S&T development 
in the 13th Five-year plan period; ensuring sound operation 
of national key S&T infrastructures and fulfilling relevant 
tasks; upgrading S&T platforms; developing high-level and 
interdisciplinary research workforce; strengthening graduate 
education; promoting international cooperation; and facilitating 
technological transfer. 

GUO made the remarks at RADI 2014 annual work 
conference held in Beijing on February 20 and 21. Focusing on 
clarifying the development goal of the institute, promoting S&T 
outputs thus laying a solid foundation for developing a first-
class research body in the world, the meeting was attended by 
more than 200 senior researchers and administrators of RADI. 

In his report entitled “Building a World-class Research 
Institute through Reform, Innovation and Leapfrog 

Strive to Build RADI into a World-class Institute

early warning, and fully affirmed the innovation and progress 
brought by remote sensing technology to traditional agriculture 
monitoring. The officials hoped to deep the cooperation with 
CAS, building China’s intelligent crop monitoring and early 
warning platform supported by high technology and big data. 

CAS has always been focusing on national strategic 
needs and serving the country and its people via science and 
technology, CAS Vice President of SHI Erwei said, hoping that 
SAG could provide guidance for CAS by clarifying its needs 
so that CAS could do a better job in ensuring national food 
security.

Development”, Prof. GUO reviewed the progress of the 
institute over the last year, stressing that 2013 is a crucial year 
for RADI to accomplish its “135” Project and to start operation 
after its establishment through consolidation. “Significant 
progress was achieved in different undertakings,” he observed. 

Prof. GUO also put forward the objectives of RADI in the 
new development period: building a world-class institute by 
making clear S&T development trends; satisfying the strategic 
needs of the country; keeping in mind the national strategy of 
innovation-driven development, national S&T system reform 
initiative and the “taking lead” action plan of CAS; finding and 
overcoming shortcomings; and addressing challenges facing the 
institute. 

In order to achieve the objectives, he called on RADI 
people to: take active part in global competition and 
cooperation, build S&T innovation capacity and international 
competence, make breakthrough progress in key / major 
scientific issues, and take favorable positions for scientific 
research into remote sensing and Digital Earth; nurture 
qualified professionals with international prestige, form a high-
level S&T workforce with balanced structure, and create an 
academic environment conducive to sound scientific research; 
carry out high-caliber foresight studies and offer suggestions 
for government policymaking by developing think tanks 
and strengthening international cooperation; and promote 
substantial and strategic collaboration with first-class research 
institutions across the world. 

The participants also listened to reports on the progress of 
the “135” project at RADI and ideas and measures to build a 
world-class institute given respectively by two RADI Deputy 
Directors, Prof. ZHANG Bing and Prof. LIU Jianbo.The RADI 2014 Annual Work Conference Convenes in Beijing.
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China's research vessel and icebreaker Xuelong (or Snow 
Dragon), rescued 52 passengers stranded aboard the Russian 
ship Akademik Shokalskiy vessel in Antarctica on January 
2, 2014. However, due to the dramatic change of weather 
conditions on January 3, Xuelong was stuck itself by thick floes 
of ice.

Taking advantage of spaceborne Synthetic Aperture Radar 
(SAR)’s capability on Earth Observation, a research team led by 
Prof. Dr. Li Xiaoming from the CAS Key Laboratory of Digital 
Earth Science at RADI provided satellite observation data in 
time and detailed scientific interpretation for the successful 
rescue campaign of the Chinese icebreaker. 

RADI Assists Rescue Mission of Chinese Icebreaker in 
Antarctica

A 7.3 magnitude earthquake hit Yutian County in 
northwest China's Xinjiang Uygur Autonomous region with 
a focal depth of 12 kilometers at about 17:19 on February 
12, 2014, and was followed by smaller quakes.

With rich experience in disaster monitoring, the Institute 
of Remote Sensing and Digital Earth (RADI) launched its 
emergency response system immediately, and took a range 
of measures for disaster monitoring and assessment. 

Based on the automatic and powerful data processing 
system of RADI, the THEOS and LANDSAT-8 datasets, 
covering the related area and dated before the quake, were 

RADI Shares Pre-earthquake Satellite Data on 
Quake-hit Xinjiang

produced efficiently, and then became available for sharing to 
public through the homepage of RADI since 22:00 on the day.

By the time of 11:00 on February 13, the satellite 
images for sharing listed below:  

Meanwhile, RADI keeps in close touch with related 
governmental departments, domestic and international 
satellite management agencies so as to track the latest 
progress of the quake and its relief, and to obtain more 
update satellite monitoring data promptly.  All the datasets, 
pre- and post- earthquake, will play an important role 
for the scientists to interpret and assess the quake effect, 
therefore providing decision-making suggestions to national 
authorities.A map showing the location of the epicenter and its surrounding area.

The research team obtained five scenes of high-resolution 
TerraSAR-X data acquired during January 1 to 6 at the area 
where Xuelong was beset.

Prof. Li was invited on January 7 to attend a consulting 
meeting organized by the State Oceanic Administration (SOA) 
to help Xuelong solve its difficulties. Based on his analysis of 
the SAR data, Prof. Li made a suggestion on the route by which 
Xuelong could maneuver through the heavy ice. Thanks to the 
13-hour-long remorseless efforts, the Chinese icebreaker was 
succeeded in entering an area of clear water and finally released 
itself.

Prof. Li joined RADI on January 2014 with support of the 

S&T Research
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On 14 December 2013, the Chang’e 3 system has 
achieved China's first soft-landing and roving exploration on 
the Moon, which is a part of the second phase of China’s Lunar 
Exploration Program. The Navigation and Positioning Research 
Team at the National Engineering Center for Remote Sensing 
Application from RADI has successfully accomplished the 
support for the lunar rover (Yutu rover) exploration mission. 
The team was awarded the title of excellent team by the China 
Academy of Space Technology (CAST).

Back to 2003, the Institute of Remote Sensing 
Applications, which is one predecessor of the Institute of 
Remote Sensing and Digital Earth (RADI), has started to 
study the key technologies for the China’s Lunar Exploration 
Program. In addition, a joint research team, combining the 
RADI members and CAST members, was organized for the 

Navigation and Positioning Research Team Supports 
Chang’e 3 Lunar Rover Exploration Mission

The left: The ScanSAR (©DLR) data was acquired at the water area where Xuelong was stuck (spatial resolution: 18 meters; swath 
width:100 kilometers) at 17:52 on January 5, 2014 (Beijing Time) from the German TerraSAR-X satellite.
The right: an enlargement of the red region of the upper image. The bright spot in the black circle is Xuelong. The image clearly 
shows that Xuelong is trapped itself by thick floes of ice. To its east, there is a clear water area and a mixture of thin ice. The ice 
breaking’s capacity of Xuelong is over 1 meter while the thickness of the thin ice area is less than 0.5 meters according to the 
analysis.

program. Projecting to resolve the navigation and positioning 
problems for lunar rover exploration, the joint team has conduct 
study and research via the funding from the National Natural 
Science Fund and the National 863 Project. Theoretical and 
technical difficulties have been resolved, and a robust system 
(including navigation, positioning and mapping sub-systems) 
directed to the China’s lunar rover exploration has been 
established. All these research products, as navigation and 
positioning technology foundation, could be used in the China’s 
Lunar Exploration Program, as well as in the future space 
exploration mission like Mars exploration.

During Chang’e 3 lunar rover exploration phrase, the 
Navigation and Positioning Research Team has developed a 
complete set of software for the lunar exploration program 
based on the technologies including Photogrammetry, Computer 
Vision, and GIS technologies, etc. This set of software system 
contains: RoverInitializer (used for the initial state analysis for 
lunar rover), RoverLocator (used for the pinpoint positioning), 
RoverCalibrator (used for the high precision geometric 
calibration for the rover’s vision system), RoverOdometer(used 
for the mileage calculation and integrated path rendering) and 
RoverMapper (used for the topography reconstruction and 
mapping).

All these sub-systems serve the Mission Support Center, as 
well as the Chang’e 3 scientific exploration mission.

CAS Hundred Talent Program. LI received his Ph D. degree 
from the University of Hamburger in 2010. Before he joined 
RADI, Prof. Li had been studied and worked in the German 

Aerospace Center (DLR) for more than 7 years focusing on the 
research of SAR observations of oceanic dynamics in multi-
scale.
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Continuous appearance of fog and haze has become 
noticeable serious haze pollution in China. Recently, Prof. LI 
Zhengqiang and his team from the Institute of Remote Sensing 
and Digital Earth (RADI), found a typical submicron fine (SMF) 
particle mode which might be an important intermediate state in 
the fog-haze transformation process, and established a model for 
SMF mode. Their work published at Atmospheric Environment as 
Short Communication (doi:10.1016/j.atmosenv.2013.12.044).

The study finds that a stable and typical submicron fine 
mode exist during the transformation from larger fog droplets 
to smaller haze particles, with the volume distribution peak 
diameter of about 0.88μm, based on ground-based remote 
sensing in serious fog-haze pollution in January 2013. 

SMF mode may exist in both formation and dissipation 
process of serious pollution related with fog/cloud, and the peak 
in SMF mode can maintain several hours, volume doubling or 
decreasing in the case of constant particle number concentration.

In addition, SMF mode was found in globally (e.g. India, 
Brazil and USA) similar pollution. The discovery indicated that 
SMF mode may be an important intermediate state in the fog-
haze transformation. 

The scientists also established a size distribution model 
for SMF mode, and found that the particles can not only lose 

Coordinated by RADI and with support from the National 
Key Technology R&D Program during the 12th Five-year 
plan period (2011-2015), researchers have made headway 
towards developing technologies vital for rural environmental 
monitoring and landscape construction. This was revealed at a 
conference held on January 17 at the CAS Nanjing Institute of 
Soil Science. 

Headed by Prof. GUO Ziqi from RADI, the project kicked 
off in September 2012 with six subcomponents. To solve the 
problems of insufficient rural capacity in environmental monitoring 
and landscaping, researchers have worked hard to develop and 
demonstrate environment monitoring equipment that fits the needs 
of villages and townships through technology integration, and 
collect monitoring data to offer scientific evidence for environment 

Submicron Fine Particles Important Intermediate State 
in Fog-haze Transformation Process, Study Finds

Technology Development for Rural Environmental 
Optimization

water but also change their mixing form when transformed into 
stable haze particles, and therefore influence on characteristic of 
resulted haze pollution.

This study provides an important approach to observe 
the fog-haze transformation process, understand serious haze 
formation mechanism, and design haze prevention and control 
strategy. Related works were supported by Excellent Young 
Scientist Foundation of NSFC (No. 41222007), Key Research 
Program of the Ministry of Science and Technology of China.

evaluation and landscape construction. 
Over the past two years, the team has been successful 

in developing several equipment that are low-cost and easy 
to operation and maintain, including more than 10 sets of 
different instruments for monitoring air, soil, water, pesticide 
remnants and electromagnetic radiation, one mobile terminal 
for environment monitoring data collection. They also filed for 
three patents and published more than research 35 papers. 

According to their plan, the members of all the six 
subcomponents will continuously perform data collection 
and analysis at two demonstration townships in Jiangsu and 
Hunan provinces, so as to make preparations for the integration 
and demonstration of comprehensive technologies for the 
environment monitoring and optimization in rural areas. 
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A UN delegation headed by Ms. Margareta Wahlström, 
Special Representative of the UN Secretary-General (SRSG) 
for Disaster Risk Reduction, Assistant Secretary General of 
UN and UNISDR Chief, visited RADI on March 15. 

RADI Director-General Prof. GUO Huadong extended 
his welcome to Ms. Wahlström and the delegation and then 
gave a brief introduction to RADI, with special focus on 
its work in disaster mitigation using space technology. Ms. 
Wahlström expressed her appreciation and recognition to 
RADI for its research capacity and contribution to disaster 
mitigation. She then introduced the HFA2, known as “Post-
2015 framework for disaster risk reduction”, and wished that 
more cooperation can be conducted in the future between UN 
and RADI under this framework. The delegation then listened 
to the updates on the Integrated Research on Disaster Risk 
(IRDR), IRDR CHINA and CAS-TWAS Centre of Excellence 
on Space Technology for Disaster Reduction (SDIM) 
respectively. 

Focusing on topics like IRDR science plan, application 
of space technology in developing countries for disaster 

Special Representative of the UN Secretary-General for 
Disaster Risk Reduction Visits RADI

mitigation and the role of big data in disaster risk 
management, the participants had in-depth discussions, both 
agreeing that interdisciplinary, integrated research shall be 
enhanced for better identification and control of disaster 
risks, that RADI shall take full advantage of its capacity in 
using space technology for disaster mitigation and heritage 
protection under the UN disaster mitigation framework, and 
that pragmatic cooperation in the field of space technology for 
disaster mitigation shall be further promoted. 

Ms. Kan Fengmin, Senior Coordinator of UNISDR, 
accompanied Ms. Wahlström in the visit.

Ms. Margareta Wahlström visits RADI.

Mr. N. Bun, Director of APSARA (Authority for the 
Protection and Management of Angkor and the Region of 
Siem Reap), and Mr. P.Delanghe, Cultural Commissioner 
from Phnom Penh office of UNESCO visited HIST from 
March 11 to 15, to exchange ideas over the Remote Sensing 
for Environment of Angkor Site (REAS) project and its next 
action plan. 

During two-day academic discussion between the 
delegation and HIST, the APSARA delegation briefed the 
protection of Angkor, including the management plan, 
education on heritage, Angkor water system and so on. Prof. 
Chen Fulong made a report about the background of REAS 
project, the researching fields, researching progress, existing 
problems and the future working plan. 

The delegation listened to and reviewed the work reports 

Director of APSARA Visits HIST

The delegation visit RADI’s remote sensing satellite receiving 
station in Miyun.

on REAS project made by different research groups. Both 
sides also set the priorities for future work and reached an 
agreement on the future working mechanism. Additionally, the 
delegation also expressed a deep interest in the establishment 
of a virtual satellite ground station in Angkor.

International Cooperation
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On January 9 and 10, 2014, a Belgium delegation from 
the Flemish Institute for Technological Research (VITO), 
led by Dirk Fransaer, Managing Director, visited RADI. The 
delegation consisted of VITO’s program managers from 
Remote Sensing applications, PROBA-V and MEDUSA, the 
development of Hyperspectral Imaging Systems, PROBA-V 
calibration/validation system. 

RADI and VITO sign MOU

RADI and VITO sign an MOU.

Prof. Guo Huadong, Director-General of RADI, met with 
the delegation and signed a MOU to establish an ongoing 
relationship between two sides in order to enhance the 
cooperation between their scientists and research groups.

Based on the MOU, both sides will start the in-depth 
cooperation in remote sensing field, in particularly, the 
definition, design and exploitation of a joint satellite mission, 
based on which, the development of innovative applications, 
research exchanges and collaboration by jointly publishing 
papers, joint proposals developments and finance pursuing of 
these joint activities. 

During their visit, the first seminar of Proba-V Follow 
on Joint Satellite Constellation Mission between RADI and 
VITO was held. The two Parties held in-depth discussions on 
the following topics, including existing capabilities and assets, 
mission design and instruments, user segment and quality 
monitoring, mission define and institution.

Hosted by the State Key Laboratory of Remote Sensing 
Science, the 2013 annual workshop on “Heihe Watershed 
Allied Telemetry Experimental Research (HiWATER)” was 
held in Beijing from January 8 to January 10, 2014. Some 
130 researchers from over 10 universities and research 
institutions attended the workshop.

The  2013  a n n u a l  w o r k s h o p  f o c u s e d  o n  t h e 
advance of the HIWATER. On the workshop, Prof. 
LI Xin, LIU Shaoming, XIAO Qin, MA Guoming, 
and LIU Qinhuo gave their presentations titled “From 
WATER to HIWATER”, “Advance of Hydrological 
and  Meteoro log ica l  Paramete rs  and  Mul t i - sca le 
Evapotranspiration Observations over Heihe River Basin”, 
“Data process progress of HIWATER Airborne Optical 

2013 Annual Workshop on “Heihe Watershed Allied 
Telemetry Experimental Research” Held in Beijing

Remote Sensing”, “Progress of Calibration and validation 
with Data Analysis Case”, and “Progress of Remote 
Sensing Products of Critical Parameters of Ecological 
Processes over Heihe River Basin”, respectively. 

Other 58 presentations includes the following 5 topics: 
airborne remote sensing data processing and algorithm; hydro-
meteorological, surface flux observation and analysis; the 
scale effect and validation; satellite remote sensing model and 
retrieval algorithm; and eco-hydrological process models. 

Heihe Watershed Allied Telemetry Experimental 
Research (HiWATER) performs airborne, satellite-borne and 
ground-based remote sensing experiments at various scales 
by coordinating interdisciplinary researchers from different 
institutions and projects during 2012-2015.

A delegation involving thirty representatives from 19 
World Biosphere Reserves in China visited the Remote 

Representatives from World Biosphere Reserves in 
China Visit RADI and HIST

Sensing and Digital Earth Institute (RADI) and the 
International Centre on Space Technologies for Natural and 

Academic Exchanges
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Cultural Heritage (HIST) under the auspices of UNESCO on 
March 30.

The delegation visited the exhibition hall of RADI’s 
scientific research achievements, watched the three 
dimensional “Digital Earth Science Platform” and “Space 
Observation and Understanding of World Heritage”. The 
delegation visited RADI’s satellite ground control hall to 
see how the ground station network operates. They visited 
RADI’s Airborne Remote Sensing Center as well. 

Both sides held a talk after the visit, discussing the 
possibility of cooperation in such aspects like real time 
monitoring over changes in ecological environment and 
disaster warning.

The delegation visits the Airborne Remote Sensing Center.

On March 21, Dr. Jean-Pascal van Ypersele, vice-chair 
of IPCC (Intergovernmental Panel on Climate Change), 
delivered a lecture at the 76th Session of the RADI Forum 
on Earth Observation and Digital Earth.

Entitled IPCC and the Challenge of Climate Change, 
Dr. Ypersele’s report briefed the audience about the IPCC 
activities, elaborating on its development course, the 
progress of IPCC Fifth Assessment Report and the report 
of Work Group 1. He also held discussions with young 
scientists on topics of IPCC reports and global change. 

IPCC Official Speaks at RADI
Dr. Ypersele, a Member 

o f  t h e  B e l g i a n  R o y a l 
Academy, is a distinguished 
expert in climatology and 
environmental sciences. 
Currently he chairs the 
Energy & Climate Working 
G r o u p  o f  t h e  B e l g i a n 
Federal Council for Sustainable Development. He joined the 
IPCC in 1995 and was elected its vice chairman in 2008.

People

According to the review results of 2014 KC Wong 
Talent Award recently announced by the Chinese Academy 
of Science (CAS), RADI associate researcher Cheng Tianhai 
won the year’s “Lu Jiaxi Young Talent Award”. 

Jointly initiated by CAS and the K C Wong Education 
Foundation in 2008, the “Lu Jiaxi Young Talent Award” 

CHENG Tianhai Wins 2014 CAS LU Jiaxi Young Talent Award
aims to commend those young scientists who have excellent 
potential and strong innovation ability and have scored 
outstanding achievements in technology innovation and 
industrialization, and encourage them to make more 
contributions to the nation’s technological development and 
social progress. It is an annual reward.

The 2014 Work Meeting of the Chinese National 
Committee for the International Society for Digital Earth 
(CNISDE) was held at RADI on January 13. It was attended 
by more than 60 experts and scholars from across the country. 
High-ranking officials, including Mr. WANG Qinmin, vice 
chairman of the 12th National Committee of the Chinese 
People’s Political Consultative Commission (CPPCC), 
Prof. GUO Huadong, chairman of CNISDE, and Mr. 

CNISDE Convenes 2014 Annual Meeting

Societies and Periodicals

LIANG Yingnan, former vice director of the Department of 
International Relations of the China Association for Science and 
Technology (CAST), were present and spoke at the meeting. 

In his speech, Prof. Guo elaborated development 
opportunities for Digital Earth, its academic discipline 
and quantitative research, stressing that the Digital 
Earth undertaking is on the upswing. He asked various 
professional commissions of CNISDE to strive an academic 
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from four aspects: development of Digital Earth, the arrival of 
the big data era, Digital Earth: big Earth data, and methodology 
for big Earth data. He also provided an analysis of the current 
development of big data in China and the ways to promote 
Digital Earth via new science programs. 

Established in October 2006, the office of CNISDE is 
located at RADI. As China’s academic organization in the 
field of Digital Earth, the organization is a national member 
of ISDE. Focusing on serving China’s socioeconomic 
progress, it is devoted to the development of fundamental 
theories, technologies and development in the field of Digital 
Earth by uniting S&T workers and organizing academic 
exchanges both at home and abroad.

A scene from the meeting.

On February 19, China National Committee on Remote 
Sensing (CNCRS) held a work meeting for 2014. Nearly 
20 people from various special committees under CNCRS 
attended the meeting.

At the meeting, participants reviewed major 2014 work 
plans of CNCRS, including the organization of the 19th 
China Symposium on Remote Sensing of Environment, 
the publication of Thesis Collection of the 18th China 
Symposium on Remote Sensing of Environment (SPIE 
volume), the preparation for the 8th China Youth Debate 
on Remote Sensing, as well as the participation in the 35th 
Asian Remote Sensing Conference to be held in Naypyidaw, 

China National Committee on Remote Sensing Holds 
Work Meeting for 2014

capital of Myanmar during October 27-31, 2014 and the 
academic exchanges among member institutions.

Serving as  both  a  manned labora tory  and an 
experimental testbed to demonstrate orbital rendezvous and 

RADI Furnishes Commercial Users Worldwide with Tiangong-1 Data
docking capabilities, Tiangong-1, China's first space station, 
was launched in 2011. It has been operating soundly over 

Database Services

platform for a Digital Earth system in terms of academic 
discipline and technological direction.

Mr. Liang affirmed the positive role of ISDE in 
facilitating Chinese scientists’ presence in international S&T 
community, assuring CAST’s unflagging support to the 
organization. 

Mr. Wang emphasized that the Chinese government has 
given high priority to space information technology. Taking 
satellite application as an example, he raised difficulties 
need urgent settlement in this regard, and made suggestions 
to improve satellite application designing from such aspects 
as planning, information application infrastructure and 
technology. 

The meeting examined and approved the agenda to set 
up professional committees for digital mountains and digital 
agriculture, decided to expand and adjust membership of 
ISDE China, and held discussions on its planning in 2014. 

In the academic session of the meeting, participants shared 
their views on such topics as current development of Digital 
Earth and fundamental theories in relate fields, and future 
prospects for its technology and application. In addition, they 
listened to a report on big science data and Digital Earth given 
by Prof. Guo. He expounded the evolution of Digital Earth 

CPPCC Vice Chairman WANG Qinmin visits RADI.
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With the support of national and CAS research programs such as ZY-3 satellite, high-resolution Earth observation and 
priority project in space science, RADI has made significant progress in remote sensing satellite ground system development 
and auxiliary construction. From 2013 to April 2014, RADI set up additional four 12-meter antennae and received data from 
three more Chinese or foreign satellites (LANDSAT-8, SPOT-6 and Gaofen-1). At present, the three RADI stations at Miyun, 
Sanya and Karshi receive data from a total of 13 satellites.

Satellite Ground System Development Makes Good Headway
Picture News

the past more than 880 days. 
To give a full play to the comprehensive application 

value of Tiangong-1, the Institute of Remote Sensing and 
Digital Earth (RADI) is authorized as a commercial agent 
for its applied data dissemination. The agreement was signed 
by RADI Vice Director-General LIU Jianbo in Beijing on 
March 2, indicating the service is available to both Chinese 
and foreign users as of that day. 

The high spectral imager onboard Tiangong-1 is China’s 

best as measured by space resolution and comprehensive 
spectral parameters. It is on a par with world similar gears 
in terms of space resolution, band range, band numbers 
and terrain classification. So far it has provided nearly 5T 
data products and relevant services to many public users, 
including government departments, research institutes and 
universities, for the monitoring of land resources, ocean, 
forestry, agriculture and environment.
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