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Abstract  
 Long-term digital camera recordings of outside 
views to detect dusty airs with one-hour interval were 
performed at Bulgan, Dalanzadgad and Ulaanbaatar 
stations in Mongolia, and in Changchun, Northeast 
China in the spring of 2004. In Kagoshima, Japan, web 
camera records to monitor Sakurajima volcano were used 
to detect dusty airs. The Aerosol Vapor Index images of 
NOAA/AVHRR were studied to see the extension of Asian 
dusts, and compared with MODIS images.  Heaviest 
dusty air was observed in Changchun on 10 March, in 
good correspondence with satellite observations also for 
its origin. Asian dust events in this spring were rather 
mild except for this event, and heavy sand storms were 
not observed at the stations in southern Gobi.  
 

1. Introduction 
 Asian dust events in recent years have been 
remarkable, and the phenomena in the springs of 1998 
and 2000-2002 were said to be on the level of once in ten 
years. Some of the dust episodes take northern routes 
from northwest China and/or Mongolia through 
northeast China, the Siberian Maritime Provinces, the 
Sea of Japan and Sakhalin toward northern Pacific 
Ocean, while the most of the others travel taking 
southeast routes to Korea and Japan toward the Pacific, 
as seen by satellite images (Kagoshima Kosa Analysis 
Group, 2001; Iino et al., 2003). The northern routes are 
often responsible for the trans-Pacific episodes (e.g., Uno 
et al., 2001), which may occasionally go across North 
American Continent and further as in 2001. In these 
years, great efforts have been paid to 
develop ground observation and lidar 
networks in China, Korea and Japan, 
covering the source regions (Mikami, 2003; 
Shimizu et al., 2004). It may be important 
to extend the observation points further 
north for the full understanding of the 
transport of the Asian dust. 
 In order to observe the dust 
phenomena from the ground in Northern 
Asia, digital photo and video cameras have 

been set in Changchun, Jilin Province, Northeast China 
since the middle of March 2003, and also in Ulaanbaatar, 
Mongolia since the middle of March 2004. Digital photo 
cameras were also set at two stations in southern Gobi, 
Mongolia in the spring of 2004. On the other hand, the 
web-camera recording in Kagoshima, southwest Japan, 
started in the end of 2000. The results of ground 
observations and satellite imagery of dust events in 2003 
were already reported in Kinoshita et al. (2003). In this 
paper, we discuss the ground observation results in three 
countries concerning the dust events in 2004, 
supplemented with the satellite imagery. 
 
 
2. Methods of long-term digital camera 
recordings 
 The locations of observation stations are shown 
in Fig. 1. In Ulaanbaatar, a photo camera with wide view, 
Ricoh Caplio G4wide, and a video camera Sony 
DCR-TRV900 with semi -fish eye converter lens Kenko 
x0.45 have been set at a window toward the west on the 
third floor of Institute of Meteorology and Hydrology. A 
tall bank building in front of the window somewhat 
disturbs the view, while it works as a shield against the 
falling sun in the late afternoon. The photo camera has 
been tilted by 90 degrees, so as to take wide vertical view.  
At Bulgan and Dalanzadgad in south Gobi, photo 
cameras Casio QV-R4 and Sharp MD-PS1 were set at the 
windows toward the south and the west respectively on 
the ground floors in the meteorological stations there. In 
Changchun, a photo camera Casio QV -R4 and a video 
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camera Sony DCR-TRV40E ha ve been set at the window 
toward the north on the fifth floor in a building of 
Environmental Science Department, College of Urban 
and Environmental Sciences, Northeast Normal 
University. 
 The digital photo cameras in all of the above 
stations were set to take pictures with one-hour interval, 
and the video cameras were set to take 0.5 sec. records in 
ten-minute interval. They are able to run automatically 
for a few to several months without changing medias, as 
far as the power supply continues. At the Bulgan station 
isolated in Gobi desert, the camera was powered by a 
battery-pack outside. We got the records there for 26 days 
since 18 March. At the other stations, the cameras have 
been powered by AC converters connected to AC power 
sources through uninterrupted power supplies. At the 
Dalanzadgad station, restart of the camera was 
necessary for many times, while the automatic recordings 
have been continuing almost without trouble in 
Changchun and Ulaanbaatar.  
 The white-balance of the color was set to the 
daylight mode for all the cameras in order to see the air 
turbidity from the color information of the sky, except for 
MD-PS1 at Dalanzadgad which has to run by automatic 
mode. The zoomings of the cameras were set as wide as 
possible, within the allowance of the window frames in 
the respective sites. 
 In Kagoshima, a web-camera monitoring 
Sakurajima volcano is running, taking photo records of 
the eastern sky with five-minute interval all through the 
year at the top of the seven-floored science building of 
Faculty of Education, Kagoshima University. Volcano 
monitoring cameras are also running in isolated islands 
Satsuma-Iojima and Suwanosejima south of Kagoshima, 
where interval photo recordings have been also done. The 
technical problems of the long-term automatic recording 
by various cameras were generally discussed in Kinoshita 
et al. (2004). 
 
3. Camera records and the NOAA satellite data  
 The following camera data were obtained in the 
spring of 2004. 
Ulaanbaatar: photos, 16 March - 20 June; video records, 
16 March - 2 June. 
Bulgan: photos, 18 March - 12 April. 
Dalanzadgad:  photos, 27 March - 17 June (lacking, 
March 31, April 1-7 and 14-19, May 6, 12-13 and 20-31, 
June 8 -10). 
Changchun: photos, 10 March - 21 August; video recordes, 
10 March - 21 August. 
Kagoshima: photos 1 Jan. - 31 May and further. 
 
 All of the photo records were edited by html to 
see a few days from dawn to dusk at a glance. The video 
records were converted into mpeg files for each day 
separately. These full data were copied in CD-R for 
research purposes. Three photos per day at local 
standard time 9, 12 and 15 hours are shown in the 
homepages below.  
Changchun at 

http://arist.edu.kagoshima-u.ac.jp/adust/chang/2004chan/ 
Ulaanbaatar at 
http://arist.edu.kagoshima-u.ac.jp/adust/ub/ub2004/ 
All of the web-camera records at Kagoshima University 
are archived at  
http://volceye.edu.kagoshima-u.ac.jp/webcam/archive/ 
The AVI (Aerosol Vapor Index) images of NOAA/AVHRR 
data during 8 February and 31 May 2004 received at 
Kagoshima University are also displayed at 
http://arist.edu.kagoshima-u.ac.jp/adust/kosa-e/2004kosa/ 
These are enhanced images of the difference of the 
brightness temperature of thermal infrared band at 12 
and 11 µm given by AVHRR-5 and 4 (Kagoshima Kosa 
Analysis Group, 2001; Iino et al., 2003). 
 
4. Dust event around March 10, 2004 
 Most prominent event of dusty scenes among 
the camera records in the spring of 2004 happened in 
Changchun on 10 March. The photo images were 
significantly different from ones in the other days. 
Unfortunately, the cameras in Mongolian stations were 
not yet ready in that day. The event is clearly seen in the 
NOAA AVI image on 10 March at 1300 CST(=8+UTC) 
illustrated in Fig. 2, where heavy dust area without cloud 
is almost white, extending from Liaodong Peninsula to 
the north in Northeast China. At 17:47 CST on the same 
day, the AVI image shows that heavy dust area still 
covered wide part of Northeast China, while Liaodong 
Peninsula was outside it. 
 

 
Figure 2. NOAA AVI image on 10 March at 1300 CST 

(=JST-1). 
 
 The northern boundary of dusty area in Fig. 2 
is outside the receiving limit at Kagoshima University 
station. On the other hand, Aqua/ and Terra/MODIS data 
at around local noon received at the stations distributed 
in the world are archived by NASA in 
http://daac.gsfc.nasa.gov/data/dataset/. The MODIS true 
color image on 10 March at 12:35 CST exhibits dusty air 
in Northeast China as somewhat bright area while clouds 
are very bright. The raise of dust in a MODIS image on 8 
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March in Badain Jaran desert near Chinese-Mongolian 
border, north of Qinghai lake around 100 E was noticed in 
JAXA EORC homepage in Japanese, 
http://www.eorc.nasda.go.jp/imgdata/topics/2004/tp04031
2.html 
The transport of the dusty air toward the east can be 
traced until 11 March in the quick look images of MODIS. 
The extended dust was reported in northern Japan on 11 
and 12 March, without affecting Kagoshima. 

The photo and video records at Changchun 
station exhibit the variation of the dusty air on 10 March: 
it was somewhat dusty from the morning; with the first 
peak around 9 CST. Then it turned out somewhat 
moderate for two hours, followed by the strongest peak 
with the top around 15-16 CST. The visibility decreased 
less than 800 m at these hours. In the morning next day, 
it was already clear as usual. In the afternoon, it turned 
out somewhat dusty, with the peak around 15-16 CST. 
 
5. RGB analysis of the camera data 
  In order to identify dusty days from camera images, we 
compare the photos of typical scenes of clear, cloudy and 
dusty skies in the daytime. The RGB (Red, Green and 
Blue) values in 8 bit along a common vertical line near 
the center of each image, as indicated in Fig. 3, are shown 
in Fig. 4. In the case of clear sky, the relationship among 
Red, Green and Blue is R < G < B and the difference of 
each is significantly large. For cloudy sky, the differences 
become small, especially between R and G, but never 
change the relation. For dusty sky, the above relationship 
is reversed, and the differences increase with dusty levels. 
Therefore, the values of G/B and R/G are larger than 
unity, and the dusty levels may correspond to these 
values, especially in the sky region far away from the 
horizon. Scatter diagram of the va lues B/G and R/G 
normalized by the Green component in the upper part of 
the section in Fig. 3a is shown in Fig. 5, where three 
clusters are clearly separated corresponding to the air 
turbidity. This type of analysis has been applied to the 
2003 data (Kinoshita et al., 2003).  
 
 

 
 
Figure 3. The photo scenes at the Changchun station. 

(a) March 13 at 11 CST, with upper section for the 
RGB analysis. 
(b) Central part, March 10 at 13 CST, and the 
vertical line for the analysis. 

 (a) 

 
(b) 

 
 
(c) 

 
Figure 4. The RGB profiles at sky regions along a 
common line shown in Fig. 3(b) . (a) Fine scene on 13 
March, 11 CST. (b) Cloudy scene on 16 March, 12 CST. (c) 
Dusty scene on 10 March, 14 CST. 
 

 
 
Figure 5. . The scatter diagram of R/G vs. B/G for three 
scenes at the upper part of the line indicated in Fig. 3(a). 
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6. Mild dust events in Mongolia and Northeast 
China  

Asian dust events in the spring of 2004 were 
rather mild except for the event discussed above. We 
briefly discuss dusty events in the camera records in our 
stations, the NOAA AVI images listed in sec. 3,  and 
related information. 

Dusty days in Mongolia based on 
meteorological station reports are the followings, which 
are caused by cold front or cyclone over Mongolia: Feb: 
23-24, 27, March: 8-9, 27-28, Apr.:13-14, 16-17, 20, 27-28, 
May: 1-2, 4, 6-8, 11, 18. Cold front over Mongolia on 8-9 
March corresponds to the prominent dusty events in 
Changchun discussed in sec. 4. 

The days of dust observation in Japan at more 
than 4 points of meteorological stations are the 
followings: Feb: 26, Mar: 11, 12, 14, 15, Apr: 3, 17, 21, 22, 
May: 7, 11. 

Dusty scenes in AVI images affecting Northeast 
China are Feb: 13, 24, Mar.: 10, 28, 29, 30, Apr. 21, 23. (In 
May, the receiver was not in good shape.) 
 On 27 March, dense dust area was observed 
around Chinese-Mongolian border in a NOAA image 
processed by Information and Computer Center, 
Mongolia (http://env.pmis.gov.mn). The camera data in 
the afternoon at Bulgan and Dalanzadgad stations 
indicate that there was dusty area southward to them. In 
the AVI images on 28-30, dusty air in Northeast China 
was often seen, which may correspond to the dust event 
in Mongolia on 27. In the camera data in Changchun, it 
was dusty in almost always on 28 and 29, while it was 
occasionally dusty on 27 and 30. 
 At Bulgan and/or Dalanzadgad stations in 
southern Gobi, somewhat dusty scenes were observed for 
many days and times. However, there were no heavy dust 
storms at the times when the cameras were operating. A 
reason may be the surface condition in Gobi with 
snow-cover and wetness.  The snow line was around 
central Gobi in the middle of March, and snowfall to cover 
the ground was observed at Bulgan on 31 March As for 
general trends of dust storms in Mongolia, see 
Natsagdorgi et al., 2003. 
 In Ulaanbaatar, light dusts were seen in the 
camera data occasionally for many days from March to 
June. These may be partly due to the synoptic situation 
in Mongolia, while some others may be due to the dusty 
air mass floated from northwestern China. 
 In Changchun, somewhat dusty scenes were 
often observed from March to May. Some of them 
correspond to dust scenes in the AVI images. However, 
they were not so heavy as of 10 March.  
 
7. Concluding remarks 

Interval recording method by photo and video 
cameras, in conjunction with satellite imagery and other 
related data, is confirmed to be useful.  

The results may be utilized for the studies of 
dusty air and many other aspects of weather changes. 
RGB analysis applied to interval records is effective to 
study the turbidity of the air.  

There are correlations of dusty weather in 
different countries. Further studies are now in progress. 
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