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The Shipping Preparation of Dobson Spectrophotometer in Detail
for Participation to the International Collaboration
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Abstract Dobson spectrophotometer is the representative ground-based remote sensing instrument for the continuous
monitoring of stratospheric ozone variation. Therefore, Dobson spectrophotometer has been significantly considered as a
standard instrument in the Global Atmospheric Watch programme (GAW) of World Meteorological Organization (WMO),
meaning that the participation to the international collaboration is quite important. Yonsei University in Seoul (37.34N, 126.95E)
has been operating a Dobson spectrophotometer No. 124, as one of the GAW stations since the year 1984. Due to the long-
term usage (~40 years) it is very important to maintain the performance of Dobson spectrophotometer for a sustainable and
reliable data production. GAW officially recommends from their report (#183) to calibrate Dobson instrument regularly by
comparing to the primary or regional standard Dobson spectrophotometers. For this calibration purpose, Dobson instrument
at Yonsei university was shipped to the NOAA at Boulder, Colorado, USA in June 2024. This paper is the technical report to
include all detailed processes about the preparation of this shipping, such as parts separation, packing, and final shipping. We
believe that this report can provide a number of useful information in detail to users of Dobson spectrometer or other
ground-based instrument who needs the instrument shipping for the international collaboration.
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Fig. 1. Map of total ozone column observation stations (WMO Region I, Asia) (figure source: GAW, https://gawsis.meteoswiss.ch/).
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Table 1. Upgrade and calibration history of Dobson spectrophotometer (No. 124) (Kim et al., 2007).
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Date Main contents

1983.9 - Dobson spectrophotometer in Yonsei University (No. 124) started the operation from May 1984,

after calibration with the WMO RA-VI (Europe) regional standard instrument (No. 41, UK Met Office).

1985.10.18 - Intercomparison with international reference standard lamps (operated by NOAA/ERL).

1991.4.23~8.5 The original vacuum tube circuitry was replaced with new electromechanical systems.

- Intercomparison with WMO's secondary standard Dobson spectrophotometer (No. 065) was conducted.

1991.11.26~1992.2.25 - Intercomparison with international reference standard lamps (operated by NOAA/ERL).

- IAMAP (1992, International Association of Meteorology and Atmospheric Physics) absorption
coefficients of ozone and scattering coefficients of airborne particles were adopted at the
1992.1 recommendation of the International Ozone Commission (I0C).
- New programme for vertical ozone calculation was introduced, as WOUDC improved
Umkehr measurement algorithm.

- Intercomparison with WMO RA-II (Asia) regional standard Dobson instrument (No. 116,

1996.2.27~3.26 Japan Meteorological Agency) (Tsukuba, Japan).

- Intercomparison with WMO RA-V (Australia, Pacific) regional standard Dobson instrument

1999.3.5~2000.3.8 (No. 105, Australian bureau of Meteorology) and repairment (Australia).

- Intercomparison with WMO RA-II (Asia) regional standard Dobson instrument (No. 116, Japan
2004.11.1~2004.11.14 Meteorological Agency) and 1st Automation of Dobson instrument (No. 124) (Yonsei University,
Seoul, Korea). Dobson No. 116 was brought from Japan.

2005.10~2005.11 - 2nd automation of Dobson instrument (No. 124) (Tsukuba, Japan).
2006.8.5 - Complete automation of Dobson (No. 124).
- Regular intercomparison with standard Dobson instrument (No. 065) (NOAA Global Monitoring
2014.9
Laboratory, Boulder, US).

2018.11 - Replacing the computer in the automated observation system and correcting the instrument

. calibration drift by the expert invitation (Koji Miyagawa, JMA) (Yonsei University, Seoul, Korea).
2023.10 - Inspecting the overall state of Dobson instrument (No. 124) and correcting the instrument calibration

' drift by the expert invitation (Koji Miyagawa, JMA) (Yonsei University, Seoul, Korea).
2024.7 - Regular intercomparison with standard Dobson instrument (No. 065) (NOAA Global Monitoring

Laboratory, Boulder, US).
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Fig. 2. Dobson spectrophotometer and an operation system. (a) Dobson spectrophotometer, (b) Dobson PC, (c) Dry air
pump, (d) Motor controller, (e) Zenith sun cap, (f) Ground quartz plate, and (g) Sun director.

(b)

Fig. 3. Dobson calibration set. (a) Standard lamps, (b) Standard lamp holder, (c) Standard lamp AC power, (d) Mercury lamp,
and (e) Microammeter.

7] ZH o]2o] 9t} (Kim et al., 2007). 75 41 3HE 2A 2551 $J5t 15 9 B S5 1 7]
(Motor controller, MT01-01) ¥ 25 3ste] a4l of 7] Alo] AFE (PC), AFLAE Z71° FAKAIZI=
Edol2, ¥ AFES & HF3EA Ael9] Q1 Sun director, YA HES 9IS Ground quartz

=2
Elfo]A &S 51 R-dial?t Q-leverE 25 A7t plate, 212t =5 QI3F Zenith sun cap, +FS 4
Sh= = AlA (Cloud sensor)7} Q3511 2).

2.2 B2 2ZTA TS Hu| 1Y TS 7]7] BAC] A-EFe EEAT (Standard lamp)
e 23R EA BEe FeaSAAdHe] £ 9F A7) (Standard lamp holder), FEH Y%
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Fig. 5. Cables. (a) Motor drive power, (b) Dobson power, (c)
R-dial, (d) Q1/Q2 lever, (e) Origin & Limit sensor, and (f) PCI/IF.
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Fig. 6. Procedures for detaching the origin & limit sensor
from Dobson. @ Loosening two screws totally on the side of
the origin and limit sensor panel. @ Detaching the panel to
disconnect the sensor cable. @ Attaching again the panel
with the screws.
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Fig. 8. Process of R-dial disassembly. (a) Encoder panel separation, (b) Step motor position adjustment, (c) Loosening the
coupler, (d) Drive belt pulley fixing, (e) R-dial plate, (f) A shaft and two pulleys from R-dial, and (g) Screws and small parts.
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Fig. 9. (a) Two shutter rods, (b) Dobson frame screw, (c)
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Dobson.
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Fig. 10. (a) An example of bubble-wrap packaging, (b)
Adjusting the balance between the box (upper) and Dobson
(lower), and (c) Final status of Dobson and parts package.
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Table 2. Dobson package checklist (Example).

HHE fITt S 2ZZ=A gt

Box

#

Category

Part name

Quantity

Dobson box
(Hard case)

1

Dobson

Dobson spectrophotometer

1

Cables

R-dial cable

Q1, Q2, S cables (bundle)
Dobson power cable
Sensor cable 1

Sensor cable 2

CPZ 7405M cable

N

R-dial

R-dial plate
R-dial shaft (bundle)
Drive belt

R-dial motor & encoder

Encoder plate
Screws & Washers
Connection accessory

Cloud sensor

Cloud sensor
Cylindrical shader
Cloud sensor cable
Cloud sensor screw

Dobson prism & accessories

Sun director
Ground quartz plate
Zenith sun cap

Box 1
(Cardboard)

Dobson PC

Dobson PC
PC power cable

Box 2
(Cardboard)

Motor controller

Motor controller (MTO1-1)
Motor controller power cable

Microammeter

Microammeter

—

Calibration set

Standard lamp

Standard lamp holder
Standard lamp AC power
Mercury lamp

- o s

Multi strip

110V multi strip

(a)

Fig. 11. Size and weight information of two boxes. (a) Dobson box and (b) PC, Motor controller, and Calibration set.
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u]=-3} 717 Global Monitoring Lab (NOAA GML)
HA]E (https://gml.noaa.gov/), = GAW report
#183 (Operation Handbook - Ozone Observations with
a Dobson Spectrophotometer, Revised 2008).2. 25 €]
AlgHh.

4.2 S ST HUR| BH M2
57 Aglo] By B BHPEAS AXF 7o

7 2} L Eo| whet HEvtolA EelsiAl A%k
S Aok gt th2-0 2 R-dial F450o] W2 2
7H€] Limit sensor®] {127} A3} 222 glsfjof
St 24552] FU = Limit sensor®f] 2J5] YAFF o]
sko] ] WS 7B, & A A F
AlA 91217t ®st] s Foljtch Ao &2 7]
7] 24 YAL 5 24 WP 245 o] QleA]
I % 5 S0l 2 Hste] o5l Ha
A7 271 o] UAREo] st £ 7hsAdol
AUk BES ol o It A v kA =, 75
70 A 7171 BHE F A S jirh

5.2 &
wT PR o AR &F P50 o84
of whet ] i B2 S Ao e At 9

¥t} (Redondas et al., 2014; Miyagawa et
G 5e B2 dolHE ARe o0& P2
H

T

HhH Q) A Bl AR o Z(Kim et al., 2017), =
2 A9 EFF Wst AL HolF: tuA 45
o g o] gHth(Park et al, 2019). HZL £33} 7]7]

Network (PGN) =] @2 HAE F55to] P
AL Ao R} Q7% shAR,
B=2o 5 77]0|A AatE dolgE

> do o ofd

(Direct Sun/Zenith Sky) Al02 33], A7 o0&
IZZE 270] (Umkehr) B4 02 23] =31} 69
WHES 53 BE V)70t ARA oo vig 5F

M

, TS o8l A SA EAS AYst

an, 23 e 9148 dlolE et Blas) 518 M Well

3
a4o] EARIE B Ve EE B BT A 9
I3 RALS 93] 202449 6L A

FEAE vl Z2HE9] NOAA
Auke AAIsH 7185ttt £9] A& WS4 (GAW
#252)9] B (#124)2 2004 V= A5SHE 98] A
ZE Q7] o], B BA oA FA A<l k& 31
S 2 2HEs Fgof tigh W8-S 7130t o<
of I F77F F=EES FPshE FLo EAAY
] ARzt Mo E7nghd), W= Ao gt 17
Z9 og|je}t v IS AAI5] 7155 B Ve E
7t

=,
"5
Bl

;

M

)

o =2
of grel, A4, W& o aTHe
7, 7 7o) AusiElo] Fguhe
s Aoz melth Wk 54 2
w597k R A g0l Qlrk i thela 0% BR7t
2 wlo] QA itk By B2 9 AY ATel B
ARE Felste el the dTdel Ade &
o

=

57 oflg- ojele Aggolrt. wE A T %
Het 22 S WS 245t ofF #5hH<l o]s]

=2

X

iz}

Fo

<

o

HT

[

rlo

ofy

ko

et

R

)

lo

fru

)
A
r (
s Eu T

M K R 30 oX L

£
N,
'
ol
o
N
=)
o f
12l
ok
Jo
i)
>,
"
_O'L
El
ne
ol
ox
lo

Sh=Ci7 | gstE|X| M40 E H 5 &


https://gml.noaa.gov/
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