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Upgrading of Automated Dobson Spectrophotometer Windows System
—Transition to Compact-PCI Controlled System (WINDOBSON 2006) -

Koji MIYAGAWA

Abstract

An advanced system of automated Dobson ozone spectrophotometers utilizing compact PCI successively began
routine operation in the GAW ozone observation network (Tsukuba, Seoul, Sapporo, and Naha) in June 2006. The first
domestic version of an automated Dobson system in the DOS environment was developed at JMA’s Aerological
Observatory in 1994. This was followed by an upgraded Windows version in 2000, which realized high adaptability to
the latest Windows PC and a flexible data handling system by taking full advantage of the Windows interface. The
newly developed current version of an automated Dobson system (WINDOBSON 2006) was designed to be universal
and has been converted into an international version by adopting a compact PCI for hardware control on Windows XP
and language-independent programs in data processing, display and output. In March 2006, the Japan Meteorological
Agency began providing the data processing programs of the new system to the GAW ozone community at the request
of WMO. These programs are expected to be useful tools for ozone data processing even at manual operating Dobson
stations. The whole automated system was installed on the Dobson site at Yonsei University in response to a request
from the Korean Meteorological Administration (KMA) in August 2006.
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5.
cCPUZ By Z7ARD ARy 7 BEEREIND.
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Adaybun—JEla=y b, HERANHEOEMEETRT
HEfk & 5 (Fig. 1).

DD ayvny pPCla=y b+

Compact PCI == ME, £ ¥ —7 = —ZftD a3
7 N PCI- CPZ ¥V —XIZL D 33VIEBRELXH WL
Toz=v k& CPU Y a2—/l, 1/0 Y 2—/LOMEH
At TSNS Fig. 2). CPUEY 22—/, OS &
L T Windows XP Z#5# L, BlHIC L EL SN KT 7
Vor—varr7ul o504 A=V EOEHT—4
EORFEEITD. TFa {550 A/D A— K, DA K—
R ERZRNEE TR & DR T A % Fig3 23”7,

VAT L= F(CPZ-U04R33SK)

5208y NEATDV AT L=y T, ¥
AT A1 Ay MCPUEY 2—Jb), X 7=
FNA— K42y NI/OFEY 2 —/V)E THA
ABDBAEETH 5.

CPU £ ¥ = — L (CPZ-PM16C3F)

Pentium M 7 ¥ v ¥, &i&E 1.6GHz, AV
512MB @ PC/AT A#t CPU ¥ = — /L LKW, Fi
B & L C HDD40GB ###i4 5. 0S IX
Windows XP Pro. SP2 A4 > A h—/L L, [
Peripheral & L T KAy 72 CRT, Key board,
Network BAfR 2 HE 2L 5.




K7V U IREROBILY « » R Y XU AT LD R

A/D R — F(CPZ-3135)

16 Yy FDY T ATy R 16 F v RD
TI w7 AN EFOREEL AD Z£H#R— R T
D, BT ¥ XNV REFTLUTTHD.

Input range: Bipolar £5V, £10V
CHI: PMT (£5V)

CH2: Synchronizing signal (*=5V)

CH3: Temperature (£5V)

CH4: Humidity (£5V)

CHS: Zenith Sky Cloud Detector (= 10V)
CH6-16: Spare (£=5V)

D/A A — KF(CPZ-3351)

12> h DAL 8 F v v V)& Fo
R—RTHD. EF v UV RAREIILUTTHD.
Output range: Uni polar 0V~10V
CHI1: PMT Attenuate Control
CH2: Close of Skylight
CH3: Open of Skylight
CH4: Wedge Calibration Unit (100VRef)
CHS5: « (S4 Lamp)
CH6: « (Lamp House Shutter)

CH7: Remote of Standard lamp PS
CHS: Remote of Sun azimuth tracking

E—3 3 i — K(CPZ-7405M)

4 #ho NV AEF—vararie—7K—FK
T, HWVIZHS LIEBERARETH D, £F v
YARNSNDT YA FTUTTHS.

CHI (X-axis): Stepping motor for Q1-lever
CH2 (Y-axis): Stepping motor for Q2-lever
CH3 ( 0 -axis): Stepping motor for R-dial
CH4 (Z-xis): Encoder for R-dial

5 V&)L 1/0 R — F(CPZ-2723)

32 M7 4 MNITTANE 32 KmERA—T
yav s AN EFOTVENAMAR— T
Ho. ZOR—FNIHBHEY T L7 Fa
=y MK LT, 7Y XLAEOHBEETD
(Fig. 4). A E Yy FEREIFZLUTTHS.
IN1-16bit: Prism angle Input for Sun director
OUT1-16bit: Prism angle Output for Sun director

Fig. 1 Block diagram of signal flow using compact-PCI control of automated Dobson system.
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Fig. 2 Block diagram of compact-PCI unit using CPU module and I/O modules.

Fig. 3 Connector assignment of analog signal (A/D and D/A).
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Fig. 4 Block diagram of digital input/output.

Fig. 5 Block diagram of motor controller.
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Fig. 6 Main electronic systems for automated Dobson.

2) E—42aY kA—5(MTO01-1)
T—Xarbu—7

L1 1IDTF VAL —TATEREENTEY, E—%

HEH SV ZEFZICE ST 3 iy OE—F 2B TE 2%

AESARa=y hThbH. ZOx=y hE, T—F K

FANLEZOMGER CEITHR SN TWD., F2, £
K7 5y
FFt A~ AC100V EJR%Z Y & — b ON/OFF T X 5%

—variR—FORHHAESZRMALT,

REEZ > TWA(Fig. 5). AMNBEKRIILLTTHS.

X-axis (Q1): 5-Phase Stepping motor 0.72/1Step
Y-axis (Q2): 5-Phase Stepping motor 0.72/1Step

6 -axis (R-dial): Stepping motor

ACI100V Output: AC100V3A ON/OFF for Dobson
DC Power supply

v F(MTO01-ALL)
FNINGES

3) E—2arvr0—SBEa=
ET—Fary tun—J#Ez=y FTiE, Ha

I 70 BRED S 4y S ONVA JE AR HH S o
X, F—3 3 »AR— F(CPZ-7405M)
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Uiy b lEEVY, £ 70X F LTy a—FR

RESND.

Drive motor for Q1 and Q2 lever
WERROEZHD Ql, Q2 L A—% 0.1°0 k
DIFETRET HDAT v B TE—F &2 QLA
—OERICHBET . 2 OF V=2 L8O
T—20F, NEERE, EEREOS LY 2%
0T 5.
Drive motor and Encoder for R-dial
L ORE R XA TL% 0.1°LL EOREE T
RETHEODAT v & 7E—4 KL OHIE R
BA T DS A 0.1°LL EOREETHRY A
DlcdoDA 7Y A E T a—FE, JE
REZATNVOWMEY ICHESHTWD
Origin and Limit detector
QULAR=FKRREZATIVDAT v B 7 T—
R HEBOAENEET 2720120F, AEAE
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SANKEN DC+15V  HWB030D-15

DAITRON DC24V HFS30

BELLNIX HA-1P-3000

3.2 BIESHMEEE (Resolution)

WEBRRAD Ql, Q2 LA—FKWNHIE R ¥A T LDHA
FEIX, B 0.1PHAL CHL D AL TN D . SREH L
ATy BT —&0, MR TEHE - SEEOH S
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1) Q-lever
Motor
Oriental Motor : PK223PA-SG36
2 Phase  0.05deg/step
0.95A /2.8 ohm
Driver Step: Half
Q-lever resolution: 0.025deg/step
Humidity unit Thermistor

Humidity sensor

T
-

Temperature unit

CN1

Fig. 7 Conversion unit of temperature and humidity.

Temperature (degree)

15 175 2 225 25 275 3
Output Voltage (V)

Fig. 8 Characteristic curve of output voltage and
temperature.
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2) R-dial
Motor
Sanyo Denki : 103H6501-7041
2 Phase  0.72deg/step
DC 0.75A
Driver Step(RSW1=6) : 1/10
Gear Ratio = 10:26 (0.38)
R-dial Motor resolution:
0.72/10%0.38 = 0.028deg/step
Encoder (Incremental)
Omron : E6D-CWZ2C
12V, 6000 P/R
R-dial Encoder resolution: 0.06deg/P
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BB L CTHRVIAENT 10ms 7D 5 EEOR M 2L & 7R
T ZHEHE A~ E KM A ERVRETORET
D, No s 7T KA RXOEEEITBELZ 0.5mV T
HY, ZhET el T7T S THIESNDLEIOESD
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Fig. 9 Background white noise of photo multiplier tube
(PMT).
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ZHEETDH. BIOSEY N7 v 7 A=a—IZ->T
Windows XP Professional(LA T, Windows XP) % (VT 4 A~
VAT HETH, 2y N — 7 EOEDESRE A A R —
AT 5. BICUOEY 2—/L 4 FEOATER— RISk L
TeRFGAN—%tEy NT v T A=a—C %of%/xb
—F 5. b DR Windows DT /N A~ R —

I & o THERE T & % (Fig. 10).

%9 5 Windows XP ik l%, HiHAR, B AGER, #EE
W CHERBIE AT D, £, 2007 D Windows Vista ~D

SHEHARETH Y, 5%BI 7 127 Z A0 Windows Vista
SR ERFT2TFETH 5.

4.2 ERXVI b7

BEARY 7 bo = 7T, 4 FHED /0 £ 2 — ikt
LCEHET 7 AT OROERE 26K TH L.
Wz, 7Fue 7 AHR—KA/D EH)NIBWTiE
Windows XP 7 /U 7 —3 g b DLL 24 A4 F 3 v 7
Uy 7 L, APl Za— 35 Z L2 X0 HIENATREC
Windows DA 2T A4 77V TIE, A VX —T x—
HOXAFI I VI TA4T T VAR — L, #l
WOERY 7 vy = T7BEET VT Y XN > TER
L7-. 16bit ® A/D ZE#TIE, o7V o IE&EOREIC
XV £5V(CHS 1Z£10V)DHA 0.15mV(0.3mV) D 43 fiR g ¢
Aﬁf%é.#/7J/7®54:/71,%&ﬁﬂ@
WZBWTH Y T OET 2> TAT 5, [
v 7Y 7 (FLAG SYNC)OEREFXER W=, 7Fus
F— 4 DEEV)~OLEHIL, JE 1 D 16bit 7 — & D
7Y 7 (SampD) & £5V OHIE L2 P (Rang) TIT 9 5
A, UFOXRTERYAENEEEICHRESIND.

V = Sampl+Range/2'6— 5

Fig. 10  Status of /O modules by Windows device manager.

5.

ERR LAY 7 by =TI, BCUToTr s
TLATHD.

—CPZ-3135 AD a7 — &% O A JJB%%, AD £ OB & T
¥F— % O ANTTE K

—CPZ-3351 DA AT — 2 O 7T a7 H B
—CPZ-7405M E— 3 a VIZXDB U T NVART v 7RBHE)
BE%L, InfEhE - — & - WOk e S o B, mEBEIR,
FUEBEIREE, U Iy MBEIREK

—CPZ-7405M E— a3 L ICkBA v 7 VA HE LT Y
a—ZOh v hLHEEE K

—CPZ-7405 WHAHM W EFIRA Lz K7 Y v RIEDO B
ON/OFF Bg%k

—CPZ-2723 TYEANTOICE BT AL EZDTY X
LAERIBET = b & O 16bit 7 — & O A I BI%k

4.3 7RIS LRTFIR

A ANV LEKHEBN T2 7T 5%, LTFOFIA
TI77ANSRMTbONETEIND. 22 TIE—HlEL
T, 2K BEOBATF =224y v 2RBNOEE

M7 1 77 A(ttl_table.exe) & FAT L 2B A O il & R
9~ (Fig. 11).
Fig. 11 Example of Program execution process for past

total ozone data reference.
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Table 1 List of observation program and observational data.

Configuration of files

Programs for observation
C:¥WINDOBSON¥PROGRAM¥

——DOBSON. INI
¥EXE¥
——TTL_NEW_XP. EXE
——TTL_TABLE. EXE
——TTL_PAST. EXE
—=TTL_PRINT. EXE
——UMK_NEW_XP. EXE
——UMK_PAST. EXE
——UMK_PRINT. EXE
——UMK_PROF ILE. EXE
——CMP_NEW_XP. EXE
——CMP_PAST. EXE
——CMP_ANL. EXE
——MER_NEW_XP. EXE
—-MER_PAST. EXE
——STD_NEW_XP. EXE
——STD_PAST. EXE
—-WED_NEW_XP. EXE
——WED_PAST. EXE
——VIEW. EXE
—=VIEW. TXT
——-MONTH. EXE
——MAINT_XP. EXE
—--RECAL. EXE
—-—-CREX06. EXE
——NET_TIME. EXE
—-FILE_ETC. EXE
¥UMK_PROF ILE¥
——-DECODEV5. EXE
--MK2V4CUM. EXE
——UMKCAL. BAT
——UMKCAL_REV. BAT

——CU_DATA. TXT
——CU_DATA_REV. TXT
——UMK_NREV_ALL. TXT
——UMK_NREV_ins. TXT
——0UT1. TXT

--0UT2. TXT

——0UT3. TXT
——STNINDEX. DAT
——-UMKO4CAT. BAT
——UMKO4CAL_REV. BAT

¥UMK_PROF [LEO4¥
—-UMKO4. EXE
—-UMOUT. TXT
¥REPORT¥
——REPORT. EXE
——COPY. BAT
¥SCHEDULE¥
—-—-PJ_SCDL. EXE
——INIT_FILE. TXT
—--BYE. WAV
——CALL_TTL. WAV
——CALL_UMK. WAV
¥OTHER¥
——0ZN_SCDL. EXE
——STATION. TXT

Initialization file

Control for total ozone observation

Past processing for total ozone observation

Sub program of past processing for total ozone observation
Print out of total ozone observation

Control for Umkehr observation

Past processing for Umkehr observation

Print out of Umkehr observation

Analysis of ozone vertical profile for Umkehr observation
Control for comparison

Past processing for comparison

Analysis for comparison

Control for Mercury lamp test

Past processing for Mercury lamp test

Control for Standard lamp test

Past processing for Standard lamp test

Control for Wedge calibration test

Past processing for Wedge calibration test

Real-time monitor for Umkehr observation

Setup file

Calculation of monthly statistics

Maintenance of automation

Recalculation of ozone observation

CREX transmission to GTS for representative total ozone
Time correction by network

Output of various data

Umkehr Vertical Profile Ver.4 (UMK92)

Quality control and station batch initialization
C-Umkehr inversion algorithm (Version MK2V4A 1992)
Batch for quality control and C-Umkehr calculation
Batch for quality control and C-Umkehr calculation
(Includes the revision of N-value)

Input data of Umkehr N-value

Input data of Umkehr N-value

Correction of N-value

Correction to N-value for total ozone (ins; Dobson number)
Profile output file 1

Profile output file 2

Profile output file 3

Station parameter for profile calculation

Batch for C-Umkehr (UMKO4) calculation

Batch for C-Umkehr (UMKO4) calculation

(Includes the revision of N-value)

Umkehr Vertical Profile Ver.8 (UMKO4)

Newly updated GC-Umkehr inversion algorithm using Ver.8
Profile output file

Copy of data files
sub file

Schedule program for ozone observation
Station information

Wave file

Wave file

Wave file

Qutput of 0zone observation schedule
Station information
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Table 1
Data files
C:¥WINDOBSON¥DATA _name¥yyyy¥
IMAGE S¥CHK¥——
YTTLY—-
YUMKY——

OBS_DATA¥

|

|

|

|

| —-TTLyymm. stn
| ——UMKyymmO. stn
| —-STDyymm. stn
| —-MERyymm. stn
| —-DOCyymm. stn
|

|

|

|

|

|

|

Continued.

Inspection images temporary holder
Total ozone images temporary holder
Umkehr images temporary holder
Observation holder

Total ozone

Umkehr

Standard lamp test

Mercury lamp test

Maintenance

PRI_DATA¥ Primary holder
--TOyymmdd. stn Total ozone
——UMyymmdd. stn Umkehr

SUMMARY¥ Summary holder
——KO_yymm. stn  KO-11 form
——CT_yymm. stn Total ozone Canada form
——CU_yymm. stn Umkehr Canada form
--yyyymmdd. dobson. beck. ins. xxx.csv Total ozone CSV form

¥CMP_DATA¥ Compar ison

¥CREX¥ CREX holder
--CREXyymmdd. stn

¥TEMP¥ Work file and backup data

¥INFORMATION¥ Station Information

| ——PARAyymm.
| ——RTONyymm.
| -=DNO_yyyy.
| --DNO_CDyy.
| --/B_COEF. ins

| ——UMK_STD. TXT

| —-WEATHER. TXT

| ——GTS_FORM. TXT
| -—GTS_TIME.
| -—0BS_NAME.

Summary data files
C:¥WINDOBSON¥DATA_SUMMARY¥
——TTL_REF_MON. TXT

——TTL_REF_DAYost. TXT
——TOTAL¥TTL_yyyy. DAT
——-UMK_REF_MONost. TXT

Where: name=station name (four characters)

name (Three characters), ost= O0zone station number

yyyy=year,

ins
ins
ins
ins

Station parameter

RN table

AD correction value of standard lamp

CD correction value of standard lamp
Polynomial of zenith sky observation
Polynomial of the Umkehr curve reference
Table of weather

CREX form parameter

CREX time parameter

Observer

TXT
TXT

Monthly average of total ozone

Daily average of total ozone

Daily representative of total ozone
Monthly average of Umkehr

dd=day, stn=station

yy=year (two characters), mm=month

H)Wwwwwﬂm%mﬂﬂﬁMﬁMmm”%%ﬁ?é.

(2) ”¥Windobson¥program¥dobson.ini, ¥ E 7 7 A /v
ERBIABRT — B T ANV — RO 7 + V& — %5 R

T 5.

(3) ”¥Windobson¥data_tsuk¥information¥cal para.txt, <TIi,
ALER B bR U7 B 7 — & LB C B A s R T

AN ERTD.

@) TOMEERT 7 A NBPOLERAEHRE Y

NI, AV EEBROBET — XN AREIC R B.

4.4 J74I)L4EH%

TAARAT T 7 ANMCBR T 0 7T 575V F— KO
BT —2 7 NV H—FFERL, TDOTFMNT £V —IC
VIR T — B 2R AT 5. Bl ITHEA D <X D 2006 4
DA,  "¥WINDOBSON¥DATA TSUK¥2006, &72%.
Table 1 127 7 AR LT, B0l o573V 5%
—ROT =X T FVE—, i T AN E —OFEME T
FHOT =473V —{ERTIX, RFERMRT 17 T A
"maint.exe, & 12 AIZFEITTHZ LI LV LEREREN
BE{Ek S5,
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nﬂf

4.5 BAFRIS L
LBPEOERT v 77 2%, FROGE New) & 2=
DOEBPas) HO — oDV 2 — Ly bh b, kT
Va— /L DETIZ, BELY AT LD N— R = 7 I
FHEL LWL Windows =2 > B 2 — % THEET
b, ERBR T 7T 6L LT, Y U2EEHR, K
B, KRBT 7R, BEET T RER, V=TT
SRR, PRI, EROMRSE, AREQLER 7 STk LT
FIDEY 2—NARHDH. 22T, UFOEY2—b
ICDOWT, TOMIED &L FMiER~R5.

) FRAY 288

WEY T4V 2 BRIELEZO ARy FREITITEIT
To 2Lk d. ZomoBREZ, 2 TBUFIECZH-
THEHIEBITbh, ZOMENEHES T 7 TRREN
L. LaL, BREGZ EMICEBINT 27100, 8
FTOEOREODESCHKEZER LBSHREIND
PMT & OMFARER E b MBS U TITH ZE N EET
b2, HEmHAETHE LN KBEN LAY 2B
T, BBENEZIRERAZOWEICH LT, MEEH
TNAIYZANCEDBREA~EERA -V ERT O
BErEoTung.

2) BRI

R OB, BESNEGOM S ZiRE 5 8ME
ZEREETOFIENBHNCTOND. BHERTFIRL K
el &2 224 2 B BLHNZ BB i X » THR{Esh, &
WCHRUEREEE O b L, FEHM e U E 1 o0 HAG 25 AT RE & 72
5. RKEBHOMBEREES LT, BIlloTHERE

Photo. 1 Upgraded Dobson system with Windows XP.
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OHADTHD Y E— Ml Z K-> TW\Wb. ZHxHH
THZELICEVFEROTHINARETHY, Wit &
HE S EH5Z L THERAEBRINARIZARDS. BES
NEBRAT— 213, BET— XL T 0 7T A0 5iELHE)
SNDIREGFHEOEHR T LT ZAIZL > TAHY VHE
DHNCEWR ST, KEOF Y VBN T T 7 TERREIND.
A UERE A OER T VY XA, Petropavlovskikh
et al. (200512 & - THAFE & AL 72 fc B D Ver.8 (UMKO4AiR) &
PER D Ver.4 (UMKIOIZ KX H BN FIRETH D . F7z, Ml
ET— X MEEETD-DICHIMT 270U XA
EFEHLTBY, SnERT XU RERSET 5 2
L N FIHE T & D (Miyagawa and Hirose : 2004).

5. GAWZF YV U HAB~0HBEEHR

GAW O A BRI Z R - BB SE 28806, K
Ty vaRioBEMby AT A, AV B OEREE
BHIZT 2100 T, FEEHcoENESE i
THEHICFHBEUNOZT —Z2RFETHLDOTH D
(Photo. 1).

ES~o HEME > 2T LM OBERICE L TIE, 1994
FORMOBILUES  OEFLENELERD -T2
MERETELR-7-. LML, 2006 4 8 AIlZHHT
i EIE R~ H LY 2T A DR IT b,
T/, HEMELY AT ATHEINZT 07 T A%, WMO
BT — XM T 0 7T AL LT GAW O Y # I
THHT B ZENTARERRIEND, WMO D DEH %%
T CHREE R BAA L 7.

INHOEBEERNE, [RETUMA)D GAW X375 K
ShEBRRCTHA LI, MR FT Y UiEERE V¥ —
(RDCODELE LTHNT — X 0B EIcET 50
THV, F7- QA/SAC EBOHEMEIC DR N D

5.1 EHXEADBEIMES R TLOBIE

HEEDEHERF T, 1984 T R T Y Uokitic L2 4
VBN A BRAE S TRk, BITEE THERE L TiThit T
VW% .2006 4F 8 A, GAW M5 % # 5 ¥ 5w [E K 4T (KMA)
DEFIIE 2 T, EHKENHEFFERST L KT Y 0%
iz, AEIAFK LIZBE Y 27T A0 HT 2B L7z,
VERETOREIL, KMAMNEHELZ.

MRS THE, 777 b— FICHERAE L —
BN &% 2 G TITo 72, B4R ICHIZE PRI 2B
FRUIEE L &I e = bSO — A B A SR A i S
N, 2FEIZCPUEY 2a—LEV AT Aoy hOKTE
A=K ERFRENE., T YU FHOT v 7T
— R, &YV B FEE S T B E KT o HEERER
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BEMFEE T/ 2 B O BRTITo7=. BREOAIF:TIE,
K7 it O EAL O 7= D O £ S 25 0 FR I A Fx
KO FRO S - R, fHHa=y FPEER—FO®
v b7 w7, BRENE — & HlE R ORI ~OTY M, Y
TR 2T DA A =N EERFE L. % TIE,
BENMEY 2T LA DORAEZEERR L MHIET —7 L OfE
K, VAT LFEAR, HEMEOBH TIE SRR Y, BiE
FEH R OTHE 21T o 72

FEH RO K7 v hrkitiE, RFsE O RFERAEIC
Lo THEICHRFERINTWD2DIZ, HEbY 2T A
O NTREE R OSE ERERT — X0, WEEH
~NEZBHENKREL, T—F 0E OB e 0
F 2 1L 5 (Photo. 2).

5.2 WMORBET—42R0EBINI S LORH
WMO/GAW T, K7 Y oXitoAy 8L T
AT 2EENRT — 2B T e 7T AEfERE L T 5.
1994 4, F = =2 Martin Stanek K2 X - CTBHJ& &=L
7w 77 A, BIFE "Dobson V3.01, DobsTool V1.5, &
L TR TN, £< D GAW 25— 3  THIH &h
TW5.
HSEAEAETHELERNT Y CHBEY 2T LD F —
ZAE 7 1 7 A(WINDOBSON)E, HEMbY AT L& FF
7272y GAW B C ORI A ATRE R B 7 e 7T A —
NELT, REOHERRBEICH ESHTERLIZLDT
HDH. INHLOT—FUET T AORMIZ OV T
WMO/GAW (28155 K7 Y 36t o4 BREORE
W7 — X E T 77 A LT WMO FEREND

Photo. 2 Ozone observation at Yonsei University using
upgraded Dobson System developed by JMA.

[ETEESRIZUL T ORMKENH Y, 2006 4 3 AI1TK
R ENT-.

”Standardized Processing of WMO/GAW Global Ozone
Dobson Observations (6 Mar 2006) ,

WMO/GAW (2B D K7 Y v Ay v EBllxy hU—7
DOIERERN 2T —HWHE 0 75 AE LT, GAW £V V]
B CRIAT 572 DICKRERTTiE, LLFO GAW/RDCC ¥
=7 A FENH EIFECFREICL > TRATE S
Al % # 4 L 7=

http://gaw.kishou.go.jp/wcc/dobson/windobson.html

COTF—ZRHT 0T ARBADBMT —F 1%, @
WA BRI & A B A T D R BLI O
ZHEETHOIN, BICRZRO T T BBROREEE R
5% DY =IOV THLEIG L TREShD.

6. FLO

EEREETIE, 1994 i K7 Y o BEEHIE 5 R oK
HON—T a EERNMTICERE L, 0%k 2000 41
Windows Hii-~D kil THAMEE @b 7=, 4\ 2006 4Fif
DB TlX, Windows XP IZxtii S ¥ 722237 K PCI
BB RIZBITL, LY —BoP A ZED EEEMICHREE
TEDHVAT AREEZZER I 7=, 2006 4F 6 H o< FT
RONCEFEBR~0E AN TbOIz. Zo%, wHEITLH
KR4 8 H), FLIR(FI4E 10 A), IH(FELE 12 A)~&
HBASNH, BARABTLL--BHEREEDT S O
KT YU aNFFORHEZET Lz, Thboflgsx, B
EAY CBROED I IERICGER S LTV 5.

T — K QVE O W [ RS T, 2 TCEGERULER E L THE
ENRTWS., ZhbDY 7 =T, F7TVUoH¥k
FAEBEBLENTHRY GAW Y v Ry hU—27 1T
WTHHARETH v, FIEEBI O A E 5 A
W T v 7 AL, &Y CEMZOMFTY —L e L To
FIRbHIFFEh 5.

FEHRZTIIAIMLY AT L EEALZZ EIZXY,
EAKMEOBRMBREN SR L. 5B bIhbIcx+ 58
MR a5 2 &8, KRBT D GAW ~D H kD
—OTbHbHY, FLEHETEXI2ERAMEE LT — X Mir
WHRWZEBRT A0 EEZ 5.

E il i
ARERXOEFBB~0EANTE L TiL, BHE =5,
EANAY CEEWRIIER KR En b MEA R E 2
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