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1. Automatic long-term recording of volcanic clouds 
At Mayon volcano, Philippines, automatic interval 

recording of volcanic clouds started in June 2003 as joint work of 
PHIVOLCS and the Kagoshima University group, and evolved 
into a real time monitoring system accessible from Quezon and 
Kagoshima in April 2004. The long time automatic 
observation of eruption clouds in remote islands in southwest 
Japan has also been done. 

The methods for automatic long-time recording are 
(a) fixed time interval recordings by digital and/or video 
cameras, and (b) web cameras with a personal computer (Fig. 
2). If the latter is connected with the Internet, real time 
monitorings from remote places are possible. 

In addition to visible imagery, night-shot and 
near-infrared (NIR)  images are obtained by using filters 

as described in Fig. 3.  In the night-shot mode, the NIR 
cut-off filter is removed to increase the sensitivity  up to 
about 1.1 μm under dark conditions. By adding IR filters 

to cut-off the visible band with the boundary around 840 nm, 
we may obtain NIR images. 

 

Fig. 1. Volcanoes Sakurajima, Satsuma-Iojima and Suwanosejima in

Kagoshima, Japan, and Mt. Mayon in the Philippines. 

Fig. 2. Systems for automatic recording of volcanic clouds.

  (a) Digital and video cameras. (b) Web camera system.

Fig. 3. Visible and NIR radiations versus filters for a CCD camera. 

Fig. 4. Mayon volcano and the observatory（○） 

at Lignon Hill, viewed from Legazpi Airport. 



 
 

2. Observation systems at Mayon Volcano   
Long time automatic observation of Mayon 

volcano started in June 2003 at an observatory (Fig. 4) 11 
km SSE from the summit crater, by using digital still and 
video cameras. Visible and near-infrared (NIR) network 
cameras with a NAS facility were installed in February 
2004 (Fig. 5), and connected with the internet since April 
2004 (Fig. 6).  

 
3. The summer 2006 eruption 

From June to November 2005, a lava dome 
inside the summit crater grew and its glow after dark was often 
observed. In July 2006, considerable amount of lava was 
emitted from the summit crater, resulting lava flows down to 
the 450m elevation of the volcano in the southeast direction. 
Numerous night-time images of hot lava flows were 
subsequently obtained until the end of August by both the 
NIR camera and the video camera using night-shot mode. 
The results are displayed in the homepage "Continual 
Observation of Eruption Clouds at Mayon Volcano" 
http://arist.edu.kagoshima-u.ac.jp/volc/mayon/mayontop.htm. 
 In Fig. 5, we show typical scenes of the summer 
2006 eruption. Active ejection of volcanic clouds was seen 

as the image (a), ten days before the explosion with the lava 
flows. In the nighttime, lava flows falling along the 
southeast slope were often observed, such as recorded by 

the video camera with night-shot mode as shown in (b), and also by NIR network camera. Bright lavas were occasionally 
observed by visible mode of the video camera. Various visible network camera images were also obtained, exhibiting the 
steemings from the lavas such as shown in (c). 
 
4. Insular volcanoes Satsuma-Iojima and Suwanosejima 

The long time automatic observation of eruption clouds in remote islands in southwest Japan has also been done. 

Fig. 5. Three cameras at Mayon Volcano Observatory. From the left to

the right, near-infrared and visible network cameras connected to the

hub, and a video camera standalone. 

Fig. 6. Network camera system connected with Internet. 

Fig. 7. Camera images of the summer 2006 eruption. 

(a) NIR network camera imnage of on 4 July at 6:33 PST. 

(b) Night-shot video image o 15 July after dark. 

(c) Visible network camera image on 25 August at 8:30 PST. 



Fig. 9. Satsma-Iojima in Landsat 
TM-4 Images by SiPSE system. 
Observation point ( ◎ ), and 
Iodake volcano (▲). 
 

Fig. 8. Insular volcanoes in Nansei (Ryukyu) Islands). Io: Satsuma-Iojima, KuE: KuchiErabujima, , observed from southern sky 

Na: Nakanoshima, Su: Suwanosejima, Yo: Yokoatejima, IT: Io-Torishima. 

 
The interval recordings at Satsuma-Iojima volcano by digital still and video cameras started in 

July 1998. A network camera with a server computer was installed at a building in Nakanoshima island 

25 km northeast of Suwanosejima volcano in August 2002, and replaced by a NIR type in February 2004 

so as to obtain clearer images in misty conditions. A web-camera system connected with the internet 

was also installed in Satsuma-Iojima in February 2003 and changed into a NIR type in December 2003. 

The advantages of a NIR camera include the detection of faint aerosols, and identification of hot anomalies. 

The locations of them and some others are indicated in Fig. 8. One day record of a digital camera at 

Satsuma-Iojima (Fig. 9) is 

illustrated in Fig. 10. NIR camera 

images are shown in Fig. 11. The 

topography of Suwanosejima is shown 

in Fig. 12. In 2002, many eruptions 

were recorded by the network camera 

in visible mode, though somewhat 

misty and obscure. The NIR network camera has been able to get clear images occasionally, 

such as shown in Fig. 13. Digital archives of the digital photos and movies of eruption clouds on these 
volcanoes, as well as Mt. Sakurajima, are in progress.  

Fig. 10. Volcanic clouds of Satsuma-Iojima observed from 3 km west of the crater, with

one-hour interval by a digital camera on  9 June 2002. 

Fig. 11. NIR images of Iodake plumes on 8 Aug. 2006. (a) 9:00, (b) 12:30, (c) 17:00.

Fig. 12. Landsat-TM SiPSE images of Suwanosejima in natural color

(left) and NIR (center and right , which is observed from southern sky).

Fig. 13. NIR network camera images Suwansejima plumes from Nakanoshima. 

(a) 7.17_7:30. (b) 7.28_7:30. (c) 8.24_17:30. (d) 8.27_7:30. 


