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THE 2007 DRAGON AIX-EN-PROVENCE SYMPOSIUM
BACKGROUND

The Dragon Programme concerns the exploitation of ESA and Chinese EO data particularly from the ERS
and Envisat satellites for monitoring and mapping applications in 16 thematic application areas in the P.R.
China. The abstracts presented herein detail the results achieved since the Lijiang Symposium that was held
in July 2006 in P.R. China. Since then, ESA and NRSCC have organised two progress meetings in Beijing,
one in October 2006 and the other in March 2007. At these meetings, Chinese scientists provided details
about their project progress and further defined their EO data requirements. Since the formal start of the
programme in April 2004, a large quantity of ESA EO data have been made available to all of the projects
and detailed coordination of all requested acquisitions over China continues to be performed.

Post graduate training is a key component of the programme, and an advanced training course in
atmospheric remote sensing was successfully held at Peking University in Beijing, during 6 days in
October 2006. The training course was attended by 55 scientists from 30 institutions from all over China.
Five European experts gave lectures and practical sessions on data processing, product development,
validation and assimilation of EO and other data from atmospheric instruments on board ESA satellites.
ESA and NRSCC are also sponsoring post graduate training in Europe and in China. At the Aix
Symposium there will be three sessions dedicated to presentations by young scientists. The young
Europeans have been undertaking field work and data collection with their Chinese counterparts.

OBJECTIVES

The 2007 Dragon Symposium will bring together the joint Sino-European teams after more than three years
of activity. On a project-by-project basis, the 16 project teams will undertake the following:

* Report on the progress of each project to date including the latest results

¢ Detail the ESA EO and third party mission data acquired and investigated after three years of
activity

*  Detail the in-situ data measurements and requirements particularly joint field visits made in P.R.
China during 2006 and 2007
Report from the young scientists training programme

¢  Outline the progress and status of cooperation within the project
Provide an up-date on the on-going bilateral Sino-European research projects

DAY TO DAY ORGANISATION

Following Symposium registration on the morning of the Monday 18 June 2007, there will be team
meetings between Chinese and European partners for all of the projects. The formal opening session will
take place on the afternoon of Monday 18 June. The project presentations will start on the morning of
Tuesday 19 June and will last for 3.5 days. There will be three sessions dedicated to presentations by young
scientists.
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French Activities over China in Radar Altimetry

Sylviane Daillet

CNES, 18 avenue Edouard Belin, 31055 TOULOUSE cedex, France
Abstract
Space Hydrology : Water Level for Huang He and Yangtze Kiang Derived from Topex/Poseidon Altimeter

We have developed a worldwide database accessible via internet concerning water level time series for
major rivers, continental lakes and floodplains. These time series are mainly based on altimetry data from
Topex/Poseidon for rivers. Over lakes, we use also ERS1/2, ENVISAT, GFO and JASON 1 data, when
available. The water level time series cover the period 1993 up to 2006 for 150 lakes and reservoirs and
160 virtual stations over major rivers. The data concerning Huang He river and Yangtze river basin are
presented. These data are water level fluctuations and would have to be compared to in situ data for
validation.
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FEEBRAEEITAHENSHE

Sylviane Daillet

CNES, 18 avenue Edouard Belin, 31055 TOULOUSE cedex, France
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Session 2.1: Air Quality Monitoring and
Forecasting (id. 2580)

Tl 2.1: KSABENSHHK
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Observation of Air Pollutants over Northern China

Wang Pucai, Meng Xiaoyan, Xia Junrong, Min Min, Yu Huan, Yang Dasheng, Liu Jing, Wang
Gengchen, Chen Hongbin, Xia Xiangao, Liu Yi, Zong Xuemei, Duan Mingzhen, Xuan Yuejian and
Wang Yong

Iustitute of Atmospheric Physics, Chinese Academy of Sciences, Chaoyang District, Beichen Xilu Huayanli 40, 100029 Beijing, China
Abstract

Air pollution over Beijing area becomes now more attention-getting with the approaching of Beijing
Olympic Games 2008. Beijing is a very fast-growing mega-city, currently having abount 15 millions of
population and approximately 2 million of cars. The air quality assurance and transport situation are two
important factors for the Olympic games, of which the former is a challenge problem, as transport situation
can be resolved from several metro lines to be operated before the Olympic games. However it is very
difficult to cut down the amount of cars on the road and reduce the factories of pollution. Moreover, even
Beijing local government can control the emission of pollutants of their own factories such as power plants,
it is still difficult to control the transport of air poliution from the neighbor regions. Therefore, Beijing local
government set up the project “the transport and transformation of air pollutants of Beijing and its
surrounding regions, and Beijing air quality assurance measures”. For this project, a subproject of air
pollutants’ measurement using optical remote sensing techniques has been conducting in the Institute of
Atmospheric Physics, Chinese Academy of Sciences. This subproject, together with air quality scenario
simulation and pollution source inventories will greatly support the air quality control for Olympic Games.
Air pollution is not harmful to human ecological environment, but also affects the climate system. The
Asian Brown Clouds over metropolitan circles will affect much the circulation pattern and Asian monsoon
through scattering and absorbing the solar radiation. The composition change in the lower atmosphere will
also lead to climate change. Menon’s paper in Science (2002) demonstrates the climate pattern of
waterlogging in South and drought in North due to Asian brown clouds. Aerosols due to air pollution have
direct and indirect effects on climate. The mechanism of direct effect is the aerosol loading will directly
reduce the solar radiation incoming to the earth surface. The indirect effect is when the aerosol loading
becomes lager, the number concentration of aerosol as cloud condensation nuclei will be larger, leading to
smaller cloud particles due to competition to the limited liquid water, increasing cloud life and finally
deceasing the precipitation. For well characterizing aerosols, it had better to measure the aerosol optical
depth (AOD), size distribution, number concentration, extinction coefficient profile. The AOD can be well
measured with CE-318 sun photometer. The aerosol single scattering albedo can also be derived from the
scanning measurement of the sun photometer. The lidar can be used to determine the extinction coefficient
profile continuously. The tethered balloon was used to detect the number concentration as function of
altitude. Satellite observation can provide a regional distribution of air pollutants. The Differential Optical
Absorption Spectrocopy (DOAS) were used to monitor main air pollutants such as O3, NO2, SO2 since
August, 2006, in Beijing and Xianghe, respectively. DOAS technique has may advantages compared to the
chemical gas analyzers. Firstly, DOAS can simultaneously measured up to 30 species, including the main
air pollutants such as O3, NO2, SO2 . Secondly, DOAS is a kind of remotely detection technique, it can
detect the species in the dangerous areas or where it is difficult to access. Thirdly, it is good for detecting
the active gas species, avoiding the fast transformation or lost in the transporting tubes for the active gases.
Fourthly, What the DOAS measured is the average of gas concentration of open path, better standing for
the gas concentration of an area. Fifthly, It can continuously monitor the air pollutants in very high time
resolution. Finally, DOAS is a kind of instrument of low cost and easy to maintain. Therefore, it is a very
potential technology for atmospheric environmental detection. The DOAS measurement were conducted
since the beginning of August 2006, in Beijing as well as in Xainghe, 60 km at the east of Beijing. From
the measurement of DOAS, it is found that Ozone concentration has pronouced diurnal variation, high
value in daytime and low value in nighttime, which is consitent with the photochemical reaction. NO2
concentration has the diurnal variation in opposite phase to O3 diurnal variation, namely low value in
daytime and high value in nighttime. It can also be found that the O3 concentrations in suburban regions
are higher than those in urban regions, this may due to less NO2 in suburban than in urban regions. The
measurement with DOAS instrument in Beijing were compared with those by gas analyzers, and very good
agreement can be found for the two different measurements. The EZ Lidar ALS-300 made in Leosphere,
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France, was used to measure the aerosol extinction profile, and obtain the atmospheric boundary layer
structure by considering aerosol particles as tracer. This lidar works at 355 nm ultraviolet wavelength. It
has been worked since August 2006, obtaining a profile every 6 minutes usually, and one profile every 2
minutes during intensive observation period. It can do unattended measurement in all weather,
automatically stop measurement when raining as the signal is saturated, and resume measurement when
rain disappeared. Some typical Lidar measurements for aerosol vertical distribution in August 4, Spetember
4 and 20, 2006 are given in Figure 1. The figure can clearly characterize the variation of aerosol vertical
distribution. In the daytime, the aerosols from the surface or transformed from the car exhaustion can get
high altitude due to strong convection, leading to maximum boundary layer of 1200 m, while in nighttime,
the aerosols can be limited to several hundred meters. The residual layer of aerosols can be clearly
identified sometimes during the morning of daytime due to the relative slow deposition.

It is hard to deduce the regional distribution of air pollutants such as NO2. For well understanding the NO2
regional distribution, the OMI/JAURA NO2 products during the 2006 summer compaign were collected.
OMI instrument born in Aura satellite rotates around the Earth in polar orbit, giving NO2 regional
distribution per day. It can be seen that the OMI NO2 products is good for characterizing the regional
distribution of tropospheric NO2 over north China. It is shown from the distribution of August 11, the high

NO2 density (30 in 1015/cm2 , same below) transports southward. On August 12, many pollutants source

areas such as Shijiazhuang, Xingtai, Beijing, Tangshan, Tianjin, can be identified when weather is stable.
The Shijiazhuang and Xingtai areas were polluted on August 13, and Tangshan area was seriously polluted
during August 15 to 18. On August 19, High NO2 concentration (50) occurs in Shijiazhuang region, there
was a strip of NO2 pollutant in Beijing and Tangshan, it can be deduced from the the strips of pollutant
from Tianjin and Tangshan that this pattern is caused by east-southern wind. High NO2 occurred in
Shijiazhuang on Sep. 1, west-northern wind can be identified from the NO2 distribution pattern, leading to
a strip of pollutants transporting from Tianjin to Bohai bay. The high NO2 value in Beijing on September 6
can be identified as the outcome of east-northern wind. On Septembe 7, the high NO2 value in
Shijiazhuang transported along the direction of Jing-Shi freeway to Baoding, Beijing, while the high NO2
value (40) in Shijiazhuang transported east-southward under favorable winds.

Key words: Air Pollutant, 03, NO2, SO2 , Lidar, DOAS, OM]I, Aerosol
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The Recent Activities of Atmospheric Chemistry Remote Sensing in
NSMC

Zhang Peng, Qiu Hong, Zhang Xingying, Qi Jin, Sun Ling, Li Xiaojing and Zhang Yan
National Satellite meteorological Center, No. 46, South Street of Zhong-Guan-Cun,, Beijing 100081, China

Abstract

National Satellite Meteorological Center (NSMC) has participated in the ESA-MOST Dragon Programme
since Oct. 2003. Under the international cooperation framework, NSMC involves two Dragon projects
2579/2580, which focus on atmospheric compositions remote sensing by using of the data from ENVISAT.
In this presentation, the progress of these two projects after the Lijing Conference will be summarized in
details.

For the data access, following data are used: 1) four months SCIAMACHY data in 2004 (Apr., July, Oct.,
and Dec.), 2) GOMOS Level 2 products downloaded from ESA website, 3) MERIS and AATSR data since
Jul., 2006 by FTP service, 4) 10 years’ GOME and SCIAMACHY products, typically NO2 and SO2
downloaded from KNMI website, 5) OMI ozone global mapped data downloaded from website.

The progress on research work include: 1) Sensitivity study for NO2 retrieval algorithm with the forward
model SCIATRAN, especially the effects of the surface albedo and aerosol loading on NO2 retrieval, 2)
NO2 retrieval algorithm development and results comparison with SCTAMACHY product, 3) Aerosol
retrieval over ocean and land with MERIS and MODIS data, 4) Results analysis for the distribution of NO2
and CO with TM5 model, 5) Application of SCTAMACHY product to evaluate the regional NO2 pattern
and spatial/temporal characteristics, 6) Groundbased FTIR observation since Dec., 2006 (Breuker IFM120).

New Chinese partners have been added into these two projects. The new partners come from Chinese
Academy of Meteorological Sciences/CMA and Anhui Institute of Optical and Fine Machine
(AIOFM/CAS) respectively.

In the very near future, following main tasks have been planned: 1) Results analysis of ozone total amount
and profile over China from OMI and GOMOS product, 2) Algorithm development to retrieve trace gases
and aerosols from groundbased FTIR observation, 3) SCCAMACHY Retrieved NO2 product validation
with the in situ measurement.
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Air Quality Monitoring and Forecasting in China
Hennie Kelder, Ronald van der A and Bas Mijling

KNMI, Wilhelminalaan 10, 3732GK De Bilt, Netherlands
Abstract

The Air Quality Monitoring and Forecasting in China (AMFIC) project addresses atmospheric
environmental monitoring over China. The aim is to develop an integrated information system for
monitoring and forecasting tropospheric pollutants over China. The system uses satellite and in situ air
quality measurements and modelling to generate consistent air quality information over China. The data
will cover the recent years and the actual situation including an air quality forecast for several days ahead.
Air pollutants covered are ozone, nitrogen dioxide, sulphur dioxide, formaldehyde, carbon monoxide,
methane and aerosol/particular matter. These gases are retrieved from satellite observations of GOME
(ERS-2), SCIAMACHY (ENVISAT) and OMI aboard EOS-AURA. AMFIC will supplement and broaden
the existing ground-level monitoring and air quality assessment activities in China. Satellite data will cover
regions where no ground-based stations are available; air quality models fill-in the sparse temporal and
spatial sampling of the measurements and connect them in a physically consistent manner. Recently, a new
multi-year dataset of formaldehyde has been processed from GOME data. The existing long-term dataset of
NO2 has been analysed for trends in emissions and source identification. Strong trends in emissions have
been detected for several cities in China.
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Hennie Kelder, Ronald van der A, Bas Mijling

KNMI, Wilhelminalaan 10, 3732GK De Bilt, Netherlands

13

FPEHESAREANSHTHEME (AMFIC ) TERMNEFEBXMNASTIRKM. HEHRGENE
AR EXENGRRAZUINNTMBIENRESRY. REERDELN, ESRELENANE
AN %  SREERNNERZSAREE. BERERIXEELR B HASSRYNITR
R, RBERNRNESARAHERL, ENNRREENESSRNEE 28, —HLE.
—H{LhE. PR, —|B PRURSERERY. XEEESEEMNEE ( GOME /ERS-2,
SCIAMACHY/ENVISAT , OMVArua ) %83, AMFIC T8 3¢/ E555460 1t i W R R4/
ESRRVEMERNIE  DERBETUEERESERENNXE , X810 TS URM RIE R
BN eEmEN, &, E4M GOME REBRSEHNPREER , KiTEFFN —HBLE
BECLARMHBABELCARTRE  EPENLMTHRENE 7TRAUNM kG,

Dragon Symposium 2007 Page 21



NOTES

Dragon Symposium 2007 Page 22



Session 2.2: Chemistry and Climate
Change in the Atmosphere (id. 2579)

TH 2.2: KRILEMKRBREA(

Dragon Symposium 2007 Page 23



Dragon-Star: Time Development of the Middle Atmosphere Above China
as Seen by Satellites

Erkki Kyroli” and Qiu Hong®

“ Finnish Meteorological Institute, P. O. Box 503, 00101 Helsinki, Finland
? China Meteorological Administration, Road Zhong-Guan-Cun Nan-Da-Jie No 46, 100081 Hai-Dian District, Beijing, China

Abstract

The aim of the Dragon-Star project is to study the middle atmosphere composition, especially ozone
content, on local and global scale using satellites and ground based instruments. In this paper we report on
our studies of the temporal behaviour of the middle atmosphere constituents.
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Applications of MIPAS, GOMOS and SCIAMACHY L2 Products in the
Atmosphere Researches of China.

Liu Yi, Wang Haiping, Cai Zhaonan, Wang Pucai, Yang Jingmei and Guo Xia
Institute of Atmospheric Physics, Chinese Academy of Sciences, 100029, Beijing, China
Abstract

1.Objectives of the project: The objective of this project is to study the features and characteristics of ozone
vertical distributions and variations of China, and to validation GOMOS, MIPAS, and SCIAMACHY
Ozone Products with ozone sounding data, and ground-based Dobson data. Another objective of this
project is apply Envisat atmospheric products in the Studies of troposphere atmospheric pollutants and the
middle atmosphere processes, such as the troposphere-stratosphere exchange process, and the Stratospheric
Sudden Warming phenomenon and corresponding changes of ozone vertical distribution.

2.Envisat Data collected and ground data collection campaigns: We haven’t downloaded new date of
GOMOS, MIPAS, and SCIAMACHY L2 data during the pass year. We have launched ozone sounde
continuously up to date. Therefore the six years of IAP Ozone Sounding Data from 2002 to 2007 will be
applied to validate Envisat products.

3.Research results: (1) Validataion of MIPAS and GOMOS Ozone profile with Beijing Ozonesonde
MIPAS ozone profiles are compared with ozonesonde profiles of Beijing. To select a dataset of matching
pairs of MIPAS and O3 sondes profiles, satisfying the following coincidence criteria: max. distance
between MIPAS and O3 sonde within 300 km and max. time difference between MIPAS and O3 sonde
within 3 hours. Cooperated with U. Cortesi from Italy team, and many other scientists, the comparison
result will be published in Journal of Atmospheric Chemistry and Physics, titled as “Geophysical validation
of MIPAS ozone data v4.61 and v4.62 by intercomparison with ground-based, airborne and satellite
measurements. A clear indication of the validity of MIPAS O3 vertical profiles is obtained for most 65 of
the stratosphere, where the mean relative difference with the individual correlative data sets is always lower
than +10%. GOMOS ozone profiles are compared with ozonesonde profiles of Beijing. The coincident
GOMOS-Sonde pairs were collected for the years 2003-2004, and coincidence criteria were +8 hours, +4
latitude and +10 of longitude. The comparison results show that the agreement is generally within 15% or
better between 20 and 30Km, and it remains acceptable up to 33 Km, especially when the two profile
locations are close.

(2) Stratospheric Atmosphere Research from Envisat Products We apply the MIPAS and GOMOS L2
products to study the SSW happened during Dec. of 2003 and Jan. of 2004. First, we use MIPAS
temperature profile data combined with NCEP data to examine the evolution of SSW, it is found the
MIPAS temperature profile data has the advantage to describe the evolution of SSW in the Middle
atmosphere than NCEP data (limited below 10 mb). The temperature increasing is first observed in the
upper level of stratosphere, then it is downward transported to the lower level stratosphere, therefore the
observation onset of SSW will provide useful information for long term weather forecasting. Besides,

temperature, the O3, NO2, water vapor, CH4 from GOMOS and MIPAS products are also studied

during the SSW process. O3, water vapor and CH4 increased during and after the SSW, the mixing ratio of
water vapor spread upward during the warming and downward when the SSW event was over, the similar
character happened to CH4, but not obvious as H20, while the mixing ratio of NO2, N2O, and HNO3
changed little during the event, NO2 and N2O increase during warming and decreased when the warming
was over.

(3) Application of SCIAMACHY and OMI products to the research of boundary layer atmospheric
pollutions in China. The O3, NO2, SO2 observation data at 8m, 120m and 280m heights in Beijing 325m
meteorological tower and surface DOAS measurements are used to validate SCIAMACHY and OMI
boundary layer SO2 and NO2 products, in which the LIDORT model are used to calculate AMF. The
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concentrations of boundary layer NO2 and SO2 over North China Plain are studied by use of satellite
observations.

4. The plan for the next period: The comparable ozone profiles of GOMOS and ozone sounding will be
sought and compared with each other, in order to analyses and validate the data, and use them for further
studies. Updated level 2 data of GOMOS will be needed. Based on ENVISAT instrument data, ozone
sounding data, and ground-based Dobson data, we will study the features and characteristics of ozone
vertical distributions and variations of China, and propose a reference model of ozone profiles over China.
The vertical and geographical distributions change of Ozone, NO,, water vapor, CH, in Middle atmosphere

when the dynamic change will be fully studied by use of more Envisat atmospheric products.
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