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Abstract

Worldwide ozone layer monitoring and trend detection are now being conducted by combining ozone observations
from the ground surface, ozone sondes and satellites. Of these, total ozone observation with Dobson ozone
spectrophotometers at surface stations has provided the most basic data for atmospheric ozone and environmental
research. Long-term and quality total ozone records by Dobson spectrophotometers worldwide are utilized in the
WMO/GAW program for the most reliable and accurate evaluation of the status of the ozone layer. For this reason, the
WMO/GAW recommends regular comparison of Dobson instruments every four years to ensure the uniformity and
consistency of global ozone measurements.

The Japan Meteorological Agency maintains the Regional Standard of Dobson instruments in Asia and held the
Dobson Regional Intercomparison for Asia at the Aerological Observatory in Tsukuba from March 6 to March 24, 2006.
This event was sponsored by the Ministry of Land, Infrastructure and Transport and funded by the Official
Development Assistance (ODA) of the Japanese Government. Participants came from India, Iran, Pakistan, the
Philippines and Thailand, and experts from the US National Oceanic and Atmospheric Administration (NOAA) and the
Czech Hydro-Meteorological Institute (CHMI) attended. Participating instruments were inspected, cleaned, and
adjusted to an accuracy of 1% as targeted by the WMO/GAW program. During the intercomparison, participants were
provided with practical training in instrument maintenance and learned skills of various instrument adjustments to cope
with minor hardware failures. Data processing software developed at the Aerological Observatory was offered as well
and was expected to be a useful tool for helping the participants to avoid human error in data processing of
measurements. In the workshop held during the last half of the intercomparison, each participant presented a country
report, a NOAA expert lectured on the GAW ozone monitoring network and the calibrations structure, the importance of

ozone monitoring was actively discussed, and participants exchanged information.
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Table 1 The activity for Asia and the Pacific region.

Date Activities

(a) Country (Instrument), (b) Budget, (c) Place

March 1996
International Workshops on Ozone Observation
in Asia and the Pacific Ocean (IWOAP-I)
(a) Philippine (D052), Thailand (D090), Korea
(D124), India (D112)
(b) ODA
(¢) Tsukuba, Japan

September 1996
International Workshops on Ozone Observation
in Asia and the Pacific Ocean (IWOAP-II)
(a) China (D075), Pakistan (D100),
Malaysia (B090)
(b) ODA
(¢) Tsukuba, Japan

March 2003
WMO/GAW Regional Intercomparison of
Dobson Spectrophotometers for Asia
(a) China, Kunming (D003), China, Xianghe/
Beijing-National Standard Instrument (D075)
(b) China
(¢) Tsukuba, Japan

March 2004
WMO/GAW Regional Dobson Spectrophotometer
Quality Assurance/Science Activity Center (QA/
SAC) for Manila, Philippines
(b) JMA
(¢) Manila, Philippines

November 2004
Intercomparison of Dobson Spectrophotometers
at Yonsei University in Seoul
(a) Korea (D124)
(b) Korean Meteorological Administration

(¢) Yonsei University, Korea

August 2006
Installation of Automation system to Dobson
Spectrophotometer at Yonsei University in Seoul
(a) Korea (D124)
(b) Korean Meteorological Administration

(¢) Yonsei University, Korea
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Photo. 1
of Asia.

The campaign poster for Dobson intercomparison
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Fig. 1 Regional Dobson calibration center for Asia and
Regional Association.
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Table 2  National Dobson spectrophotometers and their
operating participants. D116 is the Regional Standard Dobson
Instrument.
Instrument  Operator / Station
D052 Mrs. Hannagrace Cristi
Manila, Philippines (Philippine Atmospheric
Geophysical &  Astronomical Services
Administration)
D090 Mrs. Duanchai Uraiwan
Bangkok, Thailand (Thai Meteorological
Department)
D100 Mr. Saifullah Shami
Quetta, Pakistan (Pakistan Meteorological
Department)
D109 Dr. Majid Mazraeh Ei Farahani
Tehran, L.R. Iran (Tehran University)
D112 Dr. Sunil Kumar Peshin
New Delhi, India (India Meteorological
Department)
D116 Full automation

Tsukuba, Japan

Table 3 Ozone expert controlled by the Scientific Committee.

Experts / Controlled by the Scientific Committee
R.D. Evans
Scientific Director of DIC-T2006
Head, the World Dobson Calibration Centre,
NOAA/ESRL/GMD, Boulder,
Colorado, USA
Karel Vanicek

Expert in Dobson data Quality Control and
evaluation, CHMI,
Czech Republic

Martin Stanek

Expert in Dobson repair and optical
alignment, and data processing Regional
Dobson Calibration Centre — Europe, CHMI,
Czech Republic

Koji Miyagawa
Technical Director of DIC-T2006,
Regional Dobson Calibration Centre for Asia,
JMA, Tsukuba, Japan
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Photo. 2 Thickness inspection of the optical wedge using two
lamp check equipment.

Photo. 3
performed under expert’s guidance.

Total ozone intercomparison observation was
(Instruments are the
Philippines, Thailand, India, and Asia regional standard Dobson
from left-hand side).
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Fig. 2 Results of intercomparison by the direct sun between
D116 and D109.

Total ozone variation in the morning March 14, 2006 in relation to solar
zenith angle (mue). This time series shows a sudden increase of total
ozone in a short time, providing rare example in international Dobson
intercomparison.
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Fig. 3 Comparison results of ozone profile by Umkehr and
ozone sonde observation.
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Photo. 4 Comparison observation of Umkehr was performed
in the cold and strong wind in the afternoon.

Photo. 5 The presentation was held by participants in the
workshop.
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