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Summary

The Tibet University Seismic Network, supported by the University of Bergen, has now been in operation for one year. The network consists of 3 stations, which have to be visited regularly and the data processed. The technical operation has worked reasonably well considering local difficulties, however all stations have not been operating at all times and processing has not been followed as agreed. Never the less, more than 600 earthquakes have been recorded, and although less than expected, it forms a base for research and thesis work.

The practical problems can be partly solved by moving stations closer to Lhasa and several locations were tested for background noise. A very good site was found 70 km North of Lhasa in a monastery.

The network will be presented by Tsoja Wangmo at the IASPEI (International Association of Seismology and  Physics of the Earth's Interior) conference in Chile in October and the plan for the presentation was discussed and some work done for the poster to be presented.

Purpose

The purpose of this visit was to help the operation of seismic stations set up in  2004, and prepare for IASPEI conference. 

Status of stations:

General

Apparently the problem with altitude for the PC’s was not a general problem, although it has been seen with both a laptop and the first PC tested. The new PC bought for PALP in 2004 was tested at altitude and worked ok. Therefore all PocketPc’s have gradually been replaced by normal PC’s by the staff in Lhasa.

Lhasa (LHAS)

This is the station just outside the building of the seismology office at the Tibet University. The station is used for local demonstrations and recording of exceptionally large earthquakes.

The station was working on the old QNX computer, which stopped working on October 10, 2004. An attempt was made to make it run on another old W98 computer, however some parameter settings were wrong and it never started again. Later the seismometer was stolen and the pit ran full of water. Apparently, nobody checked if anything useful was recorded. The GPS was found in the grass below the building with multiple cuts in the cable, apparently done by mice. The GPS had been stored  near the window, when the PC was replaced. During the stay, another GPS cable was cut by mice.

Despite the little use, there was still an interest in getting LHAS going again. The GPS was fixed, however the new W98 had only one serial line working so the old PC was tested. It worked without problems and the reason for the  stop in 2004 is not known. A new horizontal sensor was installed inside in the ground floor of the building so it has less chance of being stolen. The noise level was only slightly higher than outside.

Jamag (JAMG)

The station has had many operational problems. Due the difficulty visiting the station and the many power failures, it has not been easy to maintain it in operation. Because of the operational problems of the Pocket PC, a normal PC was tested and seemed to work in the high altitude. A permanent PC was installed in July, which has worked most of the time since then. Unfortunately the signal was not checked at installation time and it turned out that there was no seismic signal. This was only discovered when taking the computer back to Lhasa since there was no power available when the station was visited. The pit was not checked since the key was not available.

A new trip was made to JAMG and it was discovered that the cable was cut, probably when a new wall was built around the house (Figure 1). The sensor was removed from the pit and moved into the house. This seemed a better solution than trying to patch the cable. There was also a bit of water in the seismometer pit. Earlier measurements had shown that the noise inside the house was very similar to outside. Since there is nobody in the house, the performance will probably be the same, particularly since the wall will prevent traffic near the sensor.

The station has the best signal to noise ratio of all current stations, however the difficult access and unstable power makes it likely that the station will be moved. Several prospective sites were tested for noise, see section on noise tests.  
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Figure 1 The Jamag station with the new wall around the building.

Nihmo (NIHM)

The station was not visited. At December 8, 2004, a PC was installed instead of the PockecPC and it has been working more or less since then, so this has been the most stable station. The local people send the data with a memory stick, this unfortunately sometimes leads to data loss due to operators having trouble doing correct copying.

Palub (PALB)

This station worked very well. Unfortunately the people at the monastery did not want to have the station there and it was dismantled on March 28. The station was moved to another monastery near Lhasa, see station CHUD. 

Chudi (CHUD)

A new station was established at the Chudi monastery (4 km from Lhasa) in April to replace PALB (Figure 2). However, due to somebody tampering with  the equipment, it had to be moved to a safer location within the monastery and started there on June 22. Unfortunately some parameters were set up wrongly, and the station did not record anything. The new 24 bit SARA station was set up at CHUD on August 19 and has recorded several events. The station has a low background noise (Table 1) but many local disturbances. It thus recorded 500 “events” the first 3 days of which 5 were real earthquakes (Figure 3)
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Figure 2  The new location of the seismic station CHUD
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Figure 3  One of the first detections on CHUD. This event was about 300 km away and had a magnitude of 3.5.

Operation

The operation has not been going as smooth as expected and the stations have not been visited as often as required to get a stable operation. This has implied that it has taken time to discover local problems and data is lost. Part of the reason for the fewer visits than planned, is the difficulty in accessing some stations.

The local skills, in terms of installing new hardware and software, is now good and no help was needed to change from PocketPC to PC operation. 

The processing of data has not been following a regular schedule and some backlog is waiting to get processed. Most data were processed until June 1, 2005. The lack of regular processing also makes it difficult to spot operational problems. Part of the reason for not doing all the processing is the heavy teaching load on Tsoja Wangmo, she has not been able to reduce teaching load to work with the network. Essentially, the routines to follow are the same as agreed upon in 2004 (see 2004 travel report).

It was expected that up to 5 events could be detect per day at the best station JAMG. For the network as a whole, about 2 events have been detected per day. This reduction in number of detected events is partly due to the operational problems. Unfortunately, most events are recorded by only one station, partly due to the size of the events but also because of the operation problems. Never the less, a large data set has been collected which gives a good idea about the local activity and can help the further planning of the network and which can be used for research.

The network primarily records events around Lhasa, as is the purpose. However, also larger global events are recorded. Figure 4 shows the recording of the large Indonesia event in December, 2004. 

The digitizers and sensors seem to have worked well. However, during the visit, one digitizer seemed to be working badly on 2 channels. It will be taken to Bergen for repair and upgrade. The PC’s have been working ok and GPS reception is also ok.  For the new station, a power supply is needed and several local brands were tested. One, at a price of 50 RMB, turned out to be very good. This means that one less piece of equipment is needed from Norway.

A new version of Seislog (1.2.9) was installed at all stations except NHIM ot visited) and LHAS (too old computer). This enables automatic backup of events so local operators only have to change a memory stick .

.


[image: image5.png]Plot stare vime: 2004 1226 1: 3 53

r T T T T T T T

1s 2376
mm s oz

18 ase0
mm s o

13 4096
M os E

L L L L L L L L

. . N 10 12 14 16 18 mm zo




Figure 4a  The large Indonesia event (Sumatra-Andeman, M=9.1) of December 26, 2004 recorded at station NHIM. The event was large enough to produce clear 20 s surface waves recorded by the 4.5 Hz geophones. The Ms and mb calculated with the network for this event 3000 km away, were 8.3 and 7.3, respectively. This is comparable to the PDE values of  8.8 and 7.0 respectively. This figure shows the original raw traces. The numbers above the traces to the right is maximum amplitude in counts.
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Figure 4b  The same data as in Figure 4a corrected for instrument response to show displacement. The displacement traces are in the frequency band 0.05 to 0.1 Hz. The numbers above the traces to the right is maximum displacement in nm.

Noise tests

Noise tests were made at a number of locations in order to test possibly new lokations for  JAMG at easier accessible sites and to find a location for a 4. station to the North. The noise tests were made with a laptop and the GBV116 seismograph or the SARA equipment. When using the SARA equipment, values were converted to GBV values for easy comparison. About 1 minute of noise was recorded, while the signal was observed on the screen. By walking by, sensitivity to nearby motion was tested. On the most quiet sites, the noise measurements were affected by wind noise and the most quiet 10 s section of the noise record was therefore selected for a comparative noise analysis. The maximum amplitude was measured on the raw traces and for band pass filters 1-5 Hz and 5-10 Hz. Lower frequency bands were not used since the instrument has a 4.5 Hz sensor. The results are given in Table 1. The measurements from 2004 are included in the Table for comparison. Figures 5-7 show pictures from some of the sites.

.

	Site
	Raw
	1-5 Hz
	5-10 Hz
	Comment

	
	
	
	
	

	2004 measurements
	
	
	
	

	
	
	
	
	

	LHAS, at lab
	850
	110
	280
	Soil

	University park
	450
	120
	260
	Soil

	 Lhasa bridge, near university
	33
	9
	12
	Rock, car sensitive

	Xiangga, gully, 100 m from road
	72
	21
	39
	Rock, car sensitive

	Jamag, inside instrument house
	11
	3
	5
	Soil, motion sensitive

	Jamag, by rock
	8
	4
	4
	Rock gully

	East of Lhasa, Poligo (5 km)
	18
	8
	14
	Rock, very car sensitive

	Tea shop by Potala
	63
	6
	22
	Rock cave, little car sensitive

	Palub monastery, East of Potola
	21
	6
	14
	Deep rock cave

	Road up to Sheuruling monastery
	7
	2
	3
	Loose rock, sensitive to walking by

	Sheuruling monastery, below outside wall near kitchen
	25
	8
	11
	Loose rock, sensitive to walking by

	Sheuruling monastery, inside, North corner
	125
	13
	66
	Floor on soil, very sensitive local motion

	Sheuruling monastery, 30 m below, near track
	32
	7
	11
	Loose rock, sensitive to walking by

	Nhimo, most quiet
	20
	10
	8
	Soil (from recorded data)

	Nhimo, noisy
	120
	30
	40
	

	
	
	
	
	

	2005 measurements
	
	
	
	

	
	
	
	
	

	CHUD
	18
	5
	6
	Sensitive

	Village near JAMG
	14
	4
	6
	Rock, not sensitive

	----, monastery
	14
	6
	8
	Boulder, very  sensitive

	Lhamo, on large rock
	18
	4
	18    
	Very car sensitive

	Lhame, ---, cars passing
	200
	34
	140
	

	Lhamo, rock further back
	16
	6
	10
	Not car sensitive

	Lhome, ---, cars passing
	40
	12
	16
	

	Namtso lake, research station
	48
	22
	31
	Soil, very sensitive

	Road to Galu monastery,
	14
	6
	8
	Soil, sensitive

	Village with power plant
	83
	26
	76
	Soil, sensitive

	Village, no power
	38
	8
	20
	Soil, rock near, sensitive

	Across rail,  300m from river
	16 
	5
	13
	Soil, sensitive 

	Across rail,  300 m from river
	11
	5
	10
	Rock, sensitive

	Shurond, near road
	38 
	12
	16
	Large boulder, car sens.

	Chusang monastery, upstairs
	6
	2
	3
	Near rock, not sensitive

	Chusang monastery, downstairs
	4
	2
	2
	Near rock, sensitive


Table 1  Noise measurements at different sites: The values given are maximum amplitude in counts. Raw means unfiltered data. 

No ideal site was found to replace JAMG, the village Lhome might be ok but there was no obvious house for the equipment. For the new station to the North of Lhasa, one particular site was nearl ideal. The Chusang monastery was far from the main road, the noise the lowest measured at all sites and all equipment could be mounted inside. In addition,. the road to the site was very good and can be accessed with a normal car.  The station will be installed within 2 weeks.
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Figure 5  Monastery near Jameg
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Figure 6  Lhamo rock
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Figure 7 Namtso lake research station
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