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Effect of replacing the surface meteorological observation system at Syowa Station

on the homogeneity of data
Tatsuru Sato, Keishiro Higashijima, Kazuya Yasugahira and Eishin Murakata*

(2003 =5 A 6 H=Z2f+; 2003 49 H 16 HZ2#)

Abstract: The surface meteorological observation system was replaced over two
years, 1997 and 1998, at Syowa Station in Antarctica.

The new system has been formally operated since February 1st 1999. Operation of
the old system was continued for one year afterward in order to compare data from
both systems.

The results of comparison of both systems are as follows:

1) The observation data from both systems agree within the accuracy of the system.
The homogeneity of old and new data has been preserved.

2) However, some observed quantities show differences that cannot be disregarded
although they are small.

3) These differences originated from changes of sensor, data-processing method, and
installation position.

This paper reports the results considering differences in observational values ob-
tained from the two systems, characteristics of data and homogeneity of data.
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Fig. 1. Schematic diagram of the surface meteorological observation system.
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3. & H

SJHEOEic>VWTiE, R1LIORLAZEBY, AIZRES M EIRESUEH 2 5B
FERT (BEEEA cEHICw > 7o, i, MELEICO VTR, 22 RUK2ITRLIES
D DEFEND - 1z,
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B3 Wi & 5 B O %0 HEENH (REZIL %01 ) Mean +0.02
#750.0hPa/min DA 40 $D.0.12

3 O BUME R, Ftihd o HBE T, 1 30
Btho 7 — ¥ ORI 2 EARTE L. 201
(a) 199942 H1H~19994E7 H 10 H (§ij 1 fd, 101
“hkH% 181061 fif)

50/
(b) 199947 A 11 H~2000 41 A 31 H (&AM,
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EPEHEL 241176 12D ‘3‘8_
Fig. 3. Percentage distribution of frequency of occurrence of 201
difference of station pressure observed by JMA9S5 and 101
AMOS?2 (In case of rate of change in station-pressure ol
0.0 hPa/min). -0.4-0.3-0.2-0.1 0.0 0.1 0.2 0.3 0.4
(a) Feb. 1, 1999-July 10, 1999 Difference of Station Pressure
(b) July 11, 1999-Jan. 31, 2000 ( AMOS2 - JMA95, hPa )
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ZNZMN+0.02hPa & 0.12hPa, %R Z 124 —0.00hPa & 0.08 hPa, 2RI TI%+0.00
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MEE DT, 7 4 vy AR S L CTEH 1 BIEBRIZTO, 14 H0EDY
HEABH OREMIEME LTRELTOS, 7 405 v & IRERAGER (&R%L 355 [#)
Tld, AMOS2 T3 HiZ 1[E[721) —0.3hPa OZEABAIL TV 2thiE, WEBEE L7+ 15 v
& DF21FE0.20Pa OHFIFHICIF » T/, /2, ZOHFEIE, 2 HD IMA9S %5 —0.14hPa
L1 5TV AL, F0.1hPa OHIPHNTH b, HEERFZEFTHEE L &2 TDHT0.1hPa i
ETH - 1.
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DX IckRkDBEMTES. 30MHEL S D 10 EDINEF, 0.50, 0.67, 0.83, 1.00
Thby, HEE s L TOHER(63% I6E) 340 WEETH 2 T ENNn 5, £, AMOS2
DIFEIR 234 0 (D L0, 10ET0991TEL, ZhlliEI3 1.00 Th 5. WEDIHE%E
Wis 5 &, mZEEOHIEDOERL, 30 MR TANED 50%, 40 W% T33% £750, 60
Wiz —Ed 5.
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Rate of Change in Station Pressure
( JMA95, hPa/min )

4 11‘%4@&@‘ E@Eﬂiﬁﬂﬁﬁ%é DB (1999 /7 A 11 H~2000 4 1 H 31 H)
FE 3 TMA9S 1T & » THUAIS N7 SUEZRLR,  fitlh 3 i E o BilEZE T, @30,
Ty 2 iﬁ"iﬁﬁf% Ky 7 ZPROFUL S0 X =% v § A ), N—FIK - N EERT
Fig. 4. Relation between rate of change in station pressure observed by JMA95 and difference of
station pressure observed by JMA95 and AMOS2 (July 11, 1999-Jan. 31, 2000).

EOBAEOZEE DOBIRE 7o v b LcboT, SEEbREIC, BAIEZEDFY, EERF
5 50—tV I AN, BRI ERLTVS,

Bh 5, JHEZEENRE OGS, BEOZENPRES L ->TVE I ENgh 5. S
BRI, AMOS2 23 IMA9S K0 b RE <, TREIFUCEZ oMLY, IMAIS DINER;
PR B o2 LTk 2ENTIN TV S,

F72, FENICHB VT, JFEZLEHN+0.4hPa/min DA ZRWT, KZLRICH T 58
HOERBERE 1% TEETH Y, BEFERIIEDRDLEDOKE SIE, 0.35hPa/(1hPa/
min) TH - 7. Thild, JEREILFIENZRSC 1 plTHIENhTVWE T EE2EE
T2E, 30MBOINEFITBVT, 1 057D OKUTZILED 35% O#EFEAA U 12 T & 2 Ek
L, 3.2.1 T30 EOIGEITE VT IMAS 45 AMOS2 1Z5%f LT 50% DENEF> & LR
o L Tw 3.

COENITED, 1535720 0.14hPa (1 Kffild 72 0 8.4hPa) FEE DK E LKHZE LD D -
rAgaIT, BB/ NEAITH B 0.1hPa Ll EOERE L THANEICEN S C Licis b, 1
L, *0.2hPa/min Ll L OGHEZ(LRORERIIEX0.6BRETH L &5, INEDEMR
IZ & - TEURMEZEDA: U 28EE 12 T /ha o,

51T, HIT@RL Twisuwgs, JifliE, gURkoeEE i, 2To7r—5 il
fiil 230190 i, &R 292024 ) 1235 1 2 BHANEZE D45 LAREERA D, 3.1 TRLUCKEER
bR 0 D& XDV, EEFELELCTH -7, 2O EE, £ OBREE T 58
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BT, IWERBOERICX 2B EHNTT VW EEZ R LTV 5,

33. HRIEBEIEEBNDZE
33.1. JNERHDZESIC X 5B

5103, HERR#EDSESBE 31 H5) o&ERZHVT, mEEO H&EiEm<HE ()
KO 2 OFEBIRFZ] (b) OZEDHBIHEEZ/RLIbDTH 5.

S5a/ 5, AMOS2 D575 IMA9S & 0 bRV EZ BRI 2 4EE 285 <, BLRIE O 28
—0.1hPa LI N & 78 - 72[013 14 A TRAIRD 45% TH - 7o, £ 3 FEITRT & B 0DV
13 —0.06hPa, fFHE(FZZ13 0.13hPa TH - 7c.

GBI DRI & 2 BOAETET 2 7201, 2351 > THZEBEOIE 1 53E)» 5
kot H R <TE 2 L e & 25, AMOS2 & TMA95 (Im) & D73 0.0hPa & 755
RN b5 < 44.8% TH 505, AMOS2 D575 0.1hPa LI LKW EA & 21K & 48.2% &
M REV, EIHEHORT X I, MBEOEDEEIE—0.08hPa, EHEFEL 0.17hPa T
by, INSEKS5a KRR LETRLCHEEOE MR LTV 5.

332, VY TAHOERIC L B

WY TV DETRIC K BFEAFMT B 01T, 2.3.6 16> TIMA9S (1Im) & IMA95 D
AREBESIEOEZEZFH N/ ETH, 2ARDI5.5% WEETH O, D 4.5% T IMAS
(Im) DJ5H%0.1hPa & - 72,

£ 3 FEICIE, TMA95 (Im) & IMA95 @ HREMAIKITIEOZEEZ R L. 20N

1)

y
S

©

Frequenc

-04 -02 0.0 0.2 0.4

Difference of Daily Minimum Sea—Level Pressure
( AMOS2 - JMA95, hPa )

12 (b)

K5 MiSElC & 5 HREBHKITOE () L2
FEHRZ O (o) OHBBAE
i (@ PEAEZE (b)) »IEBIRZE
T, fitih3 A 2R g
Fig. 5. Frequency distribution of difference of daily
minimum sea-level pressure (a) and difference 10-8-6-4-20 2 4 6 8 10

of its appearance time (b), observed by JMA95 Difference of Appearance Time
and AMOS?2. ( AMOS2 - JMA95, minutes )

Frequency




424 ek it - WSS - %y —t - RRE

x3 BRI OY v 7 VO T EREIC RIS 3

Table 3. The influence on extreme value with change in response time and sampling number.

RIEBERE EERa HIERE B/NERHRE
BiB{EDZE (AM0S2-JMA95)
BEHE 31 230 246 162
1BiE EDFY -0.06 hPa -0.03 °C * +0.06 °C * -1.6 % x*
EZDZERE 0.13 hPa 0.14 °C 0.16 °C 4.3 %
REBZ EZDOFH -1.3% +0.3 4 +0.54 * -0.44%
EZDFERE 4.2 % 345 2.7% 345
BEMOERLGEHMOZEERICKD
BiB{ENZE (AM0S2-JMA95 (1m))
BERE 29 229 242 164
1B{E EDFHY -0.08 hPa -0.01 °C +0.05 °C * -1.8 % *
EDRERE 0.17 hPa 0.14 °C 0.15 °C 4.3 %
RIERFL EOFH -1.0% +0.84 * .24 * +0.3 %
EDFERE 4.2% 3.45 2.5% 355
HUTNEDERIZLD
BiB{ENZE (JMAIS (1m)-JMA95)
AR 267 322 317 329
1B {E EDF +0.00 hPa =* -0.01 °C =* +0.01 °C * +0.1 % *
EDRERE 0.02 hPa 0.03 °C 0.03 °C 0.3 %
RERZI EDFEY 1.0 * -0.7% * 0.8 * -0.9% *
EDEERE 1.9% 1.3% 1.2% 1.5%

) ZOFHx B ENbO, BRENTHETHDI I L&2TT.

+0.00hPa C, fH&E L TIE3.3.1 TS EHOER I & 2 HEGESTECELD &
INE WD, fERER 1% THEEE > TWA,
3.3.3. RBIRZI~ D%

5b TR A &, HREER ST ORI TMAIS O 755 AMOS2 £ 0 & 15BN 24
Enib2< 39% (120D %25, 190 EoENZ 74% (23[8) & - 72,

#3121, AMOS2 & IMA95 (EEY), AMOS2 & IMA9S (1m) (FREY) KU IMA9S (1m)
& TMA95 (T&) DOFEBELZEAZRL TV S, IBEOENE Y v 7 VOB, & bIcH
HEZ 2 1.0 0B O 2R NH Y, IhoE2EbE 3R E LTIMAS i AMOS2 £ 1
ST 13 BN TV,

334, HREHREHKEEOAERE b0 653 EA

3.2 TREHFICH W KUTEZ LR IZ TMA9S OIE 1 4D SEH L TW B 7%, AMOS2 O
8% 5 2 2O SHEZE L EZ A 2 L IFTERL,

31 KkU32TRLcEBY, JUEELFRIWNES K KHEMED RIT—ETRET 5 & 5 7515
Blcid, mZEE OBIAIEZE O HBR I, FE +0.00 hPa, HEHE(FZE 0.10hPa D437 % LT
57, ZOBIMEAR, RREOSEZLICrES AMOS2 DBIIEOEE 2 EATWAS. T
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TR, MEEOARKGBEHATEEOZES, FAROBAIEZE O HBHER» S B b 5.

AMOS2 & TMA95 OBIBIEE O HHBIERERBIE £ o) & U, HRH#Emn<UTE O FBRE
GIEHE TRITZERAIZIE0 182 T &iTk v, TMAIS OBEIANED n 3 EE UIETH - 72
EIET B, TOnHHIOIE 15O AMOS2 & IMA9S OBIAIEZ X1, X, X, DHOR/N
lxY ETsE, YABMLZEXICAMOS2 O HKERIKEN RIS 5 2 &2 b1
W, YIZIE 15T 5 53R o iEE o HiRSHH KT MOZEICE L v, X3, ) ot
7, Y DHERFEERI ¢ () FIROATEYE 5.

g =nfG) S, fxdx) "

f &) BEHEAMHTHBEREL, nx1, 2, 3&LEEXDg() 2K 6I1TRT. DK
MHHHLNIE LI, n HRELBEE, HRRBEHSEZOHMEIHEERE, AOMHIicy 7 b
L, AMOS2 DG BEWEZEI T 2 RN E 85, n=2 & Lics &g, BAEDZN
—0.1hPa DI F & 75 21%13 50% <, 31 [0t 16 [MIcfH4 4 5. Thid, 3.3.1 TR L72EED
BREIC BT 2 Z0HER 45%, 14[8) Eiffk—HKLTw3.

S5, n=2& L7 kT, 332 TRy v SV ERIC X ARNERAEZEE L T, AMOS2
DIEIFHIKUL DS 4.5% OFERT IMA9S LD b 0.1hPa KX EAEIAIT 2 & KE L 72354
I, OfRENMITHEANT Y 7 N L, BUAMED 245 —0.1hPa LIT & 75 iR 13 48% (31 [0]
th 149D T, EEOHBIRICS S1ciEoK.

FEBRIC, +01hPall EE 3 DI3K 13%, 40 MIFREE HEDL 51, T K 5a TR
L 72 FEBROBIAIEZE D R & —3d 5.

Probability

-0.5-04-03-02-0100 01 02 03 04 05
Difference of Observed Value ( AMOS2-JMA95, hPa )

K6 SH—ERRHODOR S OZAIT & 2 BIlMEAE O HEBTER S 1 DER
SUE—ERH (1) % 153~3 TS AT, il
8 D I KA U O BURIME S, Fih 3 R 2R
Fig. 6. Succession of probability distribution of difference of observation value
by change of length of constant pressure period.
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W7o, [JEZR LD T /NS v & &g, BME (R ED 2284 5 Z &I &k - TIMA9S
I b/haWlizsrcsd, YV TIUVHBOEHEIZL > TIMAY OHFIWNSWEiz s b
LOMAEBOLEINRICL > THELTEY, HENLDRSEELZEA TV &0y
Motz 2L, WZEEOBIEDZEHL0.1hPa I E 78 2HERIE, n=2 & Lz & 20 R
DT 88%, FEEOBANEICHEWTIZSIB THEIEND, TN LOEHEITHRKELKT
KENBEREBEELBZ TORWEEZ LN S,

34. £&B

D AMOS2 & IMA95 OEAIED L 5, BAHED 713 0 2 duiM 42 0.2 hPa O HiFH
AL TBY, T, 7408 vEDQKICTBOTY, & bICHENHFAHAN (0.2
hPa) ICA->TW5A I L5, FHllIEOPTEICE VRN ZRITEED Shish - 7.

@ IMA95 TIVEHEINEL -2 &Itk D, 30 MEBOINEICHE VT, MEE OB
195720 OKTEERILED 35% OZEFRAEUTch, ZORE S 0.1hPa Ll k& 15 2 5HE
BTSN, Fh, 2L OBHIEE T 2541, BIGEZ 3EEEL L 73w,

® IBERHDZERIC K > THREHEHKTEOBMMEICEEZA Uicd, Ihnid, KRR
KEWVE XITIMAY DILENENS T LIk AR TEE L, SEE NSV E XL,
AMOS2 DEHIfED < BRI OKTEEIITENT 5 Z LIk 2B TH - 1o,

@ IMA95 DOFI 1 5 DEARMHISITE D 53R - HiRRiH ST S, 1E 190K, 5
Koo tc A<t L 0 & 0.1hPa LI FEWEE 12 5 1ERIZ 4.5% TH 5. LEn->T, H
RIS 2T 5 ET, E10MEZHVWEZERENTH- 7.

® WZEE OISR E v v 7 VB O£ AR <TE OBRIEIC 52 28I XD,
BB O ZEDS —0.1hPa LIN & 75 2 1EHR 13 48%, +0.1hPall b & 75 2HERIZ 13% FEE &R
b onsdn, *+01hPalINTH BIERN 8% THY, F— 5 OEHEHAIEL S 1ZERE
18- Tz,

® HiEiER<EOFRERL, INERFE Y v 7 VBOEHEICLD, 1 HREEENSE
[lid - 7z

4. X i
SR OB S W T, MEEE & & IZREEN I AR T 2w TL A, L L, &1
WRLIEBD, B OME#ES OMNEIE, AMOS2 25 10mm TH 2 DIkt L, JMA9S 13 3.2
mm EfIL Moz, Fh, WMHEAEICOWTIE, 22 KUER22ITRLIZEBD DEELDH -
7.
INoDT Lo, AETE 23 HICH > TRO RISV THEEZTS.
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O HEEESSEHEOEEICEK > THEL 5, BIHEO R B AZDERELMHENID 5. £z, H
HEFAN DRI ENE IC L 2 BUAIE D ET I >\ T, i CTHliT 5.

@ HEEOIGEHMIOERLZFMT 2 & E b, TOERICL->TEL S, fx 0BG
CSP9ME, MR &% 5.

® FYTNVHOEHEICK > THEL S, Hiks - RIKKUROBIME K OFBIRZ D 7 % 5
15,

41. EBOEEICLZBHAEBORKNLER
4.1.1. HEOKHIC K 575

B DI 1 9l 5 23310 KD KUREFEN 0 TH - R0 7 — 5§y 18 J7 il % fh
L, BlEZE O MBS 2K 7 1</R Lic, BRIEDO £, +01°C 2 E—7 & LTHth
—0.1C 5 +04C DAL TH D, FHEE+0.15C, BHERFAIZ0.11CTH 5. 1EH
DEERET 5 &, COEIERE 1% CHETH -7 B1REMKL VLS 7 2~ v EIE
JERZIEET & OHERBIANC B LT FRIBEOEZREMN RSN S Lo, MZEOBHIEIC I,
e ER D ZEDSMTEER T 554 TRBEEEL TV EEZ 5N 5.

51T, 14O HIPEKIE 338 ) 12>\ T, WM& X 3 8IE O 2O F B £ HF~
fo& A, AMOS2 OEIHIEL IMA9S X D &3 T0.15C m<, T0DEIF 1% OfERET
BECTH -1, blkd, EEOREM OB ERE L IHGE&0BIHIEDZ (+0.15°C) % H
T AMOS2 O HEHASGEARIIEST 52 &, IMAYS L OFERBAEIEL B -7, TOTEh
5, FHKUEOZEL, MEED A 7RO ELZOFERML TVWE I ENSH 5.
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Fig. 7. Frequency distribution of difference of temperatures observed by JMA95
and AMOS? (in case of rate of change in temperature 0.0°C/min).
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4.1.2. BIERENEOEHE2ZRE L CIEEO N A 7 X

5 (2002) 13, 1998 45 H~1999 4 1 H @ HYEHKEICHB W T, AMOS2 O &l fiEi 43
TMA95 &0 & 0.07°C & - EHME LTV, TOWRIE, HIERMNTOREREEDH
M ALESARE O AR & Bicd b, ol sicky, WESEOBRIEDZ
4.1.1 OFERERETCEB->TWARBDEEZ SN, IMAIS RELERLIMh D, 1998 4 4
H~12 H OB5I{E 6159 [fic> W T, MEEOBREDERAZFT LA, MEDEITIZ
+0.05°C D% (EMRFE 1% TEE) Hdh-7/. T T, HIEEE & L THERIEZ O 7205,
411 Tii~7cEB Y, HPEESIREBFFEROERIC X 2HELZ T IVERDP>TV5
DT, [Atfic, £ OFEE T 285481, KURZLPEV & X OBTAIE & 6% & 472
LTHW,

U AL I & 2 KURBIAIME DO 2% AT, AMOS2, IMA95 OSUREIEZ = W E N Ta, Tj
&L, ABuERNIREE, BB & B OMENSTH - EEFEST 5L, Ino
OEEED I3, KXDBEFEANL D 75,

(Ta+A4T)—Tj=+0.15,  (1999.2—2000.1)
Ta— (Tj+4T)=+0.05, (1998.4—1998.12)
fil 5, 4T=40.05, (Ta—Tj)=+0.10 TH 5.

PbkoZl &no, AMOS2 2 L TWiic> W Tid, TMA9S T & 5 BlHlifE & X
T, 0.1ICEVKEABAIL TV EEZ o b, FRER-CEEERE, QWA EOEEL &
VBRI A G2 BH, BUEIC N T2 AECSEABERERBE SV, F1, KA
EEIEZE E O SHBER A -7, TNH6DT EMD, 0.1C DA TR, BETHS
FIREMEDNE .

5k, HEERPECSLWTE, BEOREMEDEVICL 3REGDLE T, FHEMIC
+0.15°C DESE L TWIZFH N, S5, UTOERTIE, AMOS2 OFEANEIZ —0.15°C DL %
fELizF— %2y s EHOVB.

42. BEHBOEERICLZHABEOER

6m/s CHEJE L 7254 ORERTORER G, FREE O/AED 10 mm D4 THI 120-180
b, AAE32mm TIRFIA0HTH S GHAR, 1996a). & AN, REEONEPML 55T
Lk, @EFOHRENE U THhNISEEEE /N <25, MEFS (1996) 3EREE D
AEHS 10mm OIRFEFT 25 L7 & X212 5.6 m/s OEEEEHE S h 2 @EE (AMOS2 O
R & FEET) 1T, FEEONEN 3.2mm OEEFTEHEE L 258 OEEEE 13 4.7m/s
ThotEMELTWA, [HEFS (1996) 3% 7, /ME3.2mm OIRFEERT O ER & w8 EEHE
DRRICSVWTHHFHBEL TBY, EEEEN 4m/s ZHA 2 LBERZZEFETHEED
ATV, A — ORI L NIE, TMA9S T L T\ 2 @ & o 8 JE R 13 4-7
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m/s ThH5. INEDIEND, AREITHEV TILEREE O ZRGBIHORERICHEL S
ZTOWEBVbDEAL L TEREED
42.1. 7 — & WL O &bk L 72508 O IR E R

234 0K (D KUK @ kv, WEEOINERAERED

K8 IZA T v IO AT ERE L 72 & & OB & JIZR DIBZE Ry, Ruo’ (7=40F), Rigo
(z=180 ) BT Ry (z=70F) OETAR LTz, TOXMD S, FHHER 40 HOMIZITE S 10
WO BHEEZ 1 3RS U CEIE & 256 Re', IMA9S I, ), £ 70 BDCIRZE D
063 1TELTVWAEIENS, EEL L TORERZTOMEETH B EMNH 5. £72, Re
EIRFER 180 PO llgs (Ris AMOS2IZHHY. ) TlE, 60 ROIGE L, £hZT1 054 &
0.28 TH Y, Risold Ry ITX LT 60 RDINZITHBWTH 52% DENEFD T L3015
4.2.2. filx OBAIEIC S T 2 IEEDEN
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R - B/ NERLTO S, Mo, Kl EALoD2d 5 & &iTid, AMOS2 1d IMA9S L1
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1.0

0.8+
§ 0.64 0.63
<] | 0.54
2 0
o VAT

0.28

0 60 120 180
Time ( sec )
—R,, (T =40sec )
L 2 R, ( T =40sec, period:10sec, avg.time:1min )
R ( T =180sec )

180
---R, (7=T0sec)

H8 T v 7RO AN T 5 SiRBIME D IE
BEIZASE I 2 7 » TIROZEAL A 5.4 TH & OFFEHR, ez
HEOINEERL, BOFHRIE Ry FEEEK40F), IKEFERRIE Risn
(BFER 180 F2), BRfRIE Ryo (BFERL70F)), @13 Ry’ (BFERL40FD
ORI B 10709 v 7)) v 7o 1 RS, 2%,

Fig. 8. Response of temperature observed over time in response to a step-shaped input.
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Fig. 9. Relation between rate of change in temperature observed by JMA95
and difference of temperatures observed by JMA95 and AMOS?2.
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SR Y ZVHOEEIC LD, T 001CEL (K B->TV5E, TOER, AhbfE
1% CHETH - 12,
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X 10 1T, WiZEE O BEO FEELIE (UK) OHBSEEZRY. (a) DPHERESKEDF
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Fig. 10. Frequency distribution of difference of time of Difference of Time
daily extreme value. ( 4K = AMOS2 - JMA95 , minute )
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433 T~ E B Y, FEOINEIFHOZR L, WREE O Hixs « HRlEXUR O FEHREL)IC
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Fig. 11. Relation between temperature change pattern and time of daily maximum
(or minimum) temperature.
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Table 4. Difference of daily maximum (minimum) temperature.

AMOS2 A% FHBEEZIA AMOS2 A% &£T—4
1~11 2EW Bl 1~9 580
BRESE
F—88 144 53 33 230
1 SEOFRELEDOFH (JMAIS, °C/min)
2 S5HIMNS 1 HRIET +0. 11 +0.09 +0. 02 +0. 09
1 EIN o EEFZET -0.04 -0.17 -0.07 -0.08
BESADE (AM0S2—JNMA95, °C) =0. 05% -0.00 +0. 03 -0. 03%
BRESE
T8 176 50 20 246
1 SEOKBEILED T (IMAS, °C/min)
25FIMNS 1 DBTET -0.08 -0.04 -0.04 -0.07
1 ETh b RBEFZET +0. 06 +0. 14 +0. 09 +0. 08
FHEKBEOE (AMOS2—JNA9S, °C) +0. 09% +0.01 -0. 04 +0. 06

) REEOHMOXENL, ARE NTEETHDZ L ETT.
EHFITR T JMASS TOMME D BRI 2 UL L, AMOS2 DREFRHIZH SO EEZMAZ TV 5.

:%ﬁﬁﬁz‘gﬁﬁﬁiﬁ® Ay — oL TVWA, NS IiE, AMOS?2 1Z IMA95 ICt

N, INEBEWIZDIT, &g RIE) SURSFRET 2RI s ERS (R 2RES &,
FREEZIcENEE LA T EEZRLTVAS.
K4 THEEOKRAZEZ RS &, Hixm « &EKUR & 12 AMOS2 232 723540 TR |

BRENHD, 2AKELTH AMOS2 13 IMA9S £V, HigERE TR 0.03°C KW EE,
H AR5 T 0.06°C i WM il 2 BT L T 7z,

Bl O, HZRORFERNLEEICE sl & &, H Y TIVEMBEHEICIE - 122 E D)
DEBICIVELTEBY, INLOERICKLZMEOERT, LN bBEREROKIRZE
fEEaThriFLEREV,

44. £&H

O HEMNOREMEDOFELZRET S E, AMOS2 13 IMAS £ 1 b 0.1°C & Wik 28
ML TWie, TOEGNEORERE (£0.5C) OHPANTD 543, KR O KUREEED
PFEICBVLTE, F— 7 OBV ICEEEET 5.

@ MBI OFHEESHL B o2l & &, F— 5 ONIEGEREEITE -7 2 Ol
BT &k b, A Z AMOS2 © 180 IR > 5 TMA9S T ld 70 FMFEEE ICHaME < 1.
AMOS2 1 IMA95 IZ b, 60 EDIEEICBWT, Hi 1 HHOKEEILED 55% OENL %
F-> Tz,

® JMA95 DFIl 1 73 DikiE - &IKKURD S3KD 7 Hikm » REXURD, 1E 15 0XRH» 5
koo Higm » &EKURE D &, 0.1CLEEV (FHEW) HE 2 2EREIREKRT
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8.4%, HIEKIRTS8.5% ThH 5. Lizhi-1T, HEE « EKUREMIEdT 2 LT, IF 10 #{E
EHWAZER3ENTH .

@ WEHEY v I BOERIZK > T, AMOS2 13 IMA9S £ Y HixE X T3 0.03°C
W EZ, HREXE TR 0.06°C W EZEBIHIL TWie, © DfERE2EET 5L, AMOS2
13 IMA95 & 0 b HikE X T 0.07°C, HERESIR T 0.16°C T e hEmW EZEHI L T
7.

5. 12 i3

BEF ORI, RUTR L2 E B AMOS20 (L) F ¥ A FE S5 (Dewcel) 7 5 IMA9S
TRESKNEE FFEAREN, DITHic MEXAEER] Lvo.) IcEHIc -7, ik,
W AFRIZOWTIE, 22 ROR2ITRLALEBD OEENRS - /2.

INSDT ED L, RETIRRDLICOWTIRGES 5.
O HEEHOLHE L, BEORHAEAKROEEEZM]S bDTHE., Dy, TOEH
TR0, BUMEICAE U 2 RS 22RO R 23l 5.
@ HYTIVROEEICK > THEL S, Hig/ MR OBIRINE R BRI D 72 % 5l 4
%.

51. AIBRBEHOEFICLZBAEORFHLER
5.1.1. i E OBIHIED 75

BRAEERHE, vy oEnFEBEIOKS FAREShic L 20, HEAEROELER
LU CREZHET 2HERTH D, KR FICBVWTHLE L TEET S

—7%, by F o @SR, Bk Y F o aokiaiE CUFEIC Rk Fo 4] E0wo)
DO &, FEFEOFTHICHE S BXUZEE O SZ 2FH L CRAREZEIET 208 TH
D, BREMTE, 1968 42 A SIBEETEEE LR LTS/, L L, ESHEOY4H
AR B 2wic, L) FoLEHOTWAE T Ep S, AT X ZERIEO S % B D
LT EmTERL, ENOSREZICBVLTYS, Hb) F v oG LGHEARIE D & LigE s
EoFsHi TSI AP BI S N, JRRZEHO 7o Icik 2 BBEN IR s ntc (KRITHE
M ALREX SR BN, 1972). LY F v A 8HE LA 2 4EE @Ei) 3v< o
MmdH b, —16.5C, 0.0°C, 125°CHENHSLNTVS FHAK, 1996b). HEFIEMICB VLTI,
DX BENSFE LB, TR vELEREE R X 2B ERT 2, HE
FER A PN L CIRIE A SR 72,

ALY F o L DI EICE T A& > TEIICEASE L 22f & LT, K121
199947 H 24 H 6 IK~7 H 25 H 11 @, L) 57 v 285G L BXAEERTO 1 HE 0%
MREBAEORBERYT. ChERSE, HE X 2BHE ORIk T, LY F
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v £ g G & BRI OBIIMESHEE L TV 5 T EAnh 5.

13124, BEIfE 8098 fHA VT, by F v AREMETC & 2 28 s iR BANE & kS
D AImEAE & OBRER L, K oOREMARENIEN) 79 2 DiBAL D bEn e
& QUTZosv—7%[G+] ££T.), @BEFHALbEVWEE (F G- 2&KL

20

—— Dewcel
------- Electric hygrometer

25— 7T T T T

Dew-point Temperature ( °C )

— T
7 911131517192123 1 3 5 7 9 11
ime

(1999/7/24 0600LT - 1999/7/25 1100LT )

K12 (L) F v LKEROHEIT L 55 Rl O ELA O BHAIB
(1999 47 H 24 H 06 LT-25 H 11LT)
R, Hbeh 3R URE T, FEREELY F o AT
2k B EBlME, SRR T I X B L T
Fig. 12.  Example of observation of disorder of dew-point temperature caused by change of
phase of LiCl aqueous solution (July 24, 1999, 06 LT-July 25,1999, 11 LT).
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Fig. 13. Scatter-diagram of dew-point temperature measured by Dewcel, and difference
of dew-point temperature observed by electric hygrometer and Dewcel.
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T3, BEBAICHnT 2 B E—RIckE 508, EBROBITE, #4390 bEFED
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EOEND S, BRIESHS N G+ EIF G—ITET 3 & AKE 3EEOERIE A L
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PEAEEICREFEE S, BI—ETH2DIIXL, 4Hd 1Z, FEOEEO ETFTX 13 &
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LFERGHC X 2EERRE S TDd & L, MEEDBEMREZEE ATD £ 5.) SHEEDK]
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G+ 5 G—NaDp D KHIE, BED TDd= —15°C~—25°C OFifHicd - TRAE, G—
o G+ D RHIOIEEIL TDd= —13°C~—-20°C IcH > T EAEZ LB ->TWA, 31T
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Fig. 14. Succession of differences of dew-point temperature at time of change of phase.
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i, ftihrEEmE s ERAEOEZERL T0a, OB S, REERMENLNY FvL00=
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N

X5, BErimEs —15C LI ED & = 13 MERfE & FEAE & OZE IR 1C R L 18- TH
M, ENLDBERRENES B2 &, mFDOZFAGEOHEOFHMEZEA TS 5. TN,

y = -2.8261-0. 24494x
° LCl = -0.31274
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O observed value ( G- — G+) %o
0| — fitting line ( LSEM ) .
------- confidence limit (95%) -

-30 -28 -26 -24 -22 -20 -18 -16 -14 -12
Dew-point Temperature ( Dewcel , °C )

Difference of Dew—point Temperature
( above critical point — below critical point , °C )

K15 1fLY) 7 v 2KEROHZE(THE S TR DEF
fellih R R O B2 SR EE B, AEEh SRR O S i E o
BHEEZOZ tEERYT. @3 [G+] - [G—] DEfF AL
BREOEN, Ol [6—] = [G+] Itk a@BERL, &£T
D 53R 7z [ElFERR & 95% (SHX R %2 FR SR TR L.
Fig. 15. Scatter-diagram of succession of dew-point temperatures with change
of phase of LiCl aqueous solution.
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Dew-point Temperature practical value of dew-point temperature
( Practical value , °C ) at critical point of LiCl aqueous solution.
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LoL, @NHEOESGWIE, T0LEoBERES, Bb) FvaBiGhic®msnrc
BALY F o LOMICE D KRELSEE L EDD, —FHEMIEAITO>TEETERL,

52. BUTIEBOERICL S BR/NMEXTEENDTE

F U FIVOFEFRIC X BEEARAFT 572018, 23.612K D IMA9S (I1m) & IMA9S @D
H i/ MEHEE O & RAFIN e & A, 2D 92.7% HEET, K5 7.3% T IMA95 (1m)
DI % K&EM - 12,

3 (FBD) 12id, IMA9S (1m) & IMA95 O H i/ MEHRE D% 47w Uz, His/MEs
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0.9 TENTW A,
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17 ERAREET LY 7 v 8RGO AR K O H iR/ N O Hig
fEEREH, MR £ 2 3KEE RS, ORTFEERE (B
i, @EE GRLY 7 v a8 5GED, ARHRMISRE EXEEERD,
A[FE LY 79 28550, LIBAHIXEERT.
Fig. 17. Comparison of monthly mean and minimum relative humidity observed by
electric hygrometer and Dewcel.
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fi EFEHBE R E ORI TOIRBED BN EZ SN 5B,
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JEA) - JEGE O T & B O EEARNE RIS D, IMA9S TIHINEHREN NIRICHE
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61. EBOEEICLZRAFHRAEBORKNEEE
6.1.1. P

BB DS RGE A WV T, SEEZ O TMA9S 1T & 2 A4 JRE & i E o R 2 o Bk x X
IR L7, IKEOFERE v 713, EEB|OBRIEZEDEE &, HIZRORE OHPHZ %K L
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18 JMA95 O EGEITHS S B i O JEEZE D 734
T3 TMA9S 1 & 2 PR R BN, i (3 il i o B
EZEZIR . IKEIER RGO REEZDOF, ~y T3
HIZRREEE DHIPH & 9. (ERHEL 8667 i)

Fig. 18. Scatter-diagram of wind speed measured by JMA9S5, and

difference of wind speed observed by JMA95 and AMOS2.
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D, BHNKE CBBIC>NTHEAL, HET 5 &, AMOS2 (T XK 2 S5 a0 iE &
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F471H~1994F 1 H 25 HE TOEET, TMA9S I & 2 P RSEENIESS, AMOS2 X
Db 17% KEp->TcEME L0, 24, OB LTz IMA9S OIZHE
HoHNERofEEBAN, OIS SIEFEICHIShTwWish sl &icky, 7
o [l A USRI T A RIS - 2RV SN T WD TH B T &0, %R
HETHP -1,

6.1.2. HpfiimlE

X 19 (2, IF 10 O®HIE (277 HSY) 2T, IMA9S DR 1 /S AR EE &
B O 1 DR ABRERE D% & OB A /R L7z, ThERS &, B 25m/s FEE X Kk
FVEE, MEENBIRICKEL B -TVWE T ENh 5. IE190ER,» S, 25m/s P
DOEEEC B 1 B R, AT —-18.8m/s 1T L, [EEZID IMA9S OBIAIE 43.3m/s

)

x5 JMA9S5 & AMOS2 IZ & 5 Hig KR K OF H 34 Jalid o 7 52
Table 5. Difference of daily maximum and mean wind speed observed by JMA95

and AMOS?2.

LERVHRAREZE HRXAEOFFEYE BEYREDEFYE
RHBTEHDEYE LEOEEM LEDNHEMN
0L SRV | ] (m/s) (m/s)
AMOS2 (1 3%8) 12.6 6.5 ——

] o

®

JWA95 (iE 10 %) 12.6 ()

] o 67—
JHA9S (1 £8) 12.8

E) 2 DOFHEOMICAERE DEEENHLEE2O, AERENRVEEZOTET.

K19 TMA9S5 DI JEH I 9 2 i o BRiE

Difference of Gust Speed
( AMOS2 - JMAS5, m/s )

JEER7E D 53 A
K 0 13 TMA9S 1< & 5 R RURELE, it
~124 I i TS OB % R T
—14_| i i i ° i Fig. 19. Scatter-diagram of gust speed measured by
0 10 20 30 40 50 60 JMA9S5, and difference of gust speed ob-

Gust Speed ( JMA95, m/s ) served by JMA95 and AMOS2.
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RFic B 1 5 AMOS2 O ] b ELHIE D FLE T > W T~ 72,
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B, AMOS2 O 1 SIS KEEEEDBIAEIC B W TR S DEE S - 122 &, [E
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Fig. 20. Frequency distribution of gust speed observed 0 10 20 30 40 50

by AMOS?2. Wind Speed ( AMOS2, m/s )
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IZIE 1 5 OBFEEE O BIAME X EH Th -7 T E AR LTV 3,
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SNHFVWHREFIELTWS, i, K@ T/Rd EBD, 25.5m/s-30m/s OFIPHTIE, B
MG D 25 =& v 4 WIRIFIE L £ ->THD, TOEPHT, B 1 S ERABHE A
1E 1 5 O BREJEGE & [6] CIEIS 78 0 B OVIRIDS B - 12 T E 3 h 5.

DT EIZBIL T AMOS2 D&l # — AITHEZIKFAL 7o & T 5, JEREEZ RN D i
REMEUEFE RO 7 v T ) X LICABEDH D, R RBRREE L 25.6 m/s DL L 7213 51.2
m/s P EOEDSBIAI S NEEVIRIHTH > 12 2 &0t 12K L, Mo 7+ o 7 itk
UIE 1 3 0OBEEEIZIERE Th - 7127w, JPTREBEINEEFEICBVT, hoDEEH
WT AMOS2 MALIROARELEDH - o7 — #1220V T, 200243 HF CIBIEDMES N
7.

20 3
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. MX% l XX O 25percentile

Ratio of Wind Speed
( Peak Gust Speed / Instantaneous Wind Speed )
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K21 AMOS2 DIk 1 73 O BFEEGEIC S o 5 il 1 23l KB#E RO L
flilil 3 1R 1 5 O BRREEGE, HERh I IE 1 5 O BRREE I H 3 5111 5
I ARB RO 2R L, @dEE o s, OllE 25 Y —+ v
g4, XFEEKHEERT.
Fig. 21. Ratio of peak gust in last 1 min against instantaneous wind speed,
observed by AMOS2.
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6.2. METAEDEEICLZAZRKEENDEE

H SRR O BRIE (353 ff) 2V T, IMA95 I & A Bl & iiE o8l (X
X) L OBREX 22 IR, HEHHEOEEIC L BRRD A ZFANT B 701, TMAIS D
53 DRI 10 43 HEAJEGE > & 5Kk 7o HERREUE (RO #ET AR & DKo 72, LI
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ZOYHIE —0.01 m/s, EHERZL0.11m/s TH B4, 10m/sH@OHFHTIE, AMOS2 A3
JMA95 (V1) &9 & 1.970.2% (99% FHHXED /hav. s id, 6.1.1 TR~<7cliZEE o
SRR DR & B —Bd B, THUTH L, AMOS2 & IMA9S & D73, HuKic & 3H5
DNELT, BE2EFHKREL, 10m/s HOEIPHT AMOS2 25 IMA9S £ 0 & 0.6+0.3%
(&) /NEWVIRETH 5.

2318, =F I L2 HEREHOBHAN B E R, KER2 L, ZEASOEHRT
IMA95 (VD) 1Tk 2EAES R &Z L - THY, BT 25m/s LI EKRU 30m/s DL EORER
TlE, AMOS2 % JMA95 ITHART 14-33% b HEMNZ K > TW0a, £/, AMOS2 & JMA
95 L &K d B &, 15m/s KD T AMOS2 O HE % <, < 15m/s P EOEHR T
13 IMA9S O HESENITZ L 1> TWA, I H I, HETHEOEHEIZL > TIMAIS O H
RRJEED/NS 18 B3R E 0 b, IWEEEREDR] FiT & > T IMA9S5 O JE# AT AMOS2

Difference of
Daily Maximum Wind Speed ( m/s )

Daily Maximum Wind Speed ( JMA95 , m/s )
X AMOS2 - JMA95
O  AMOS2 - JMA95(V1)
— fitting line to O (above 10m/s)

22 JMA95 O Hig KRG 9 2 iiEE O H i RJREZE O 534
Tl 13 TMA95 12 & 2 HERR R AE,  #Eh 13 i3 iE O H &R RE O B
AEZEZE/RT. X I1E AMOS2 & IMA95 D7, Old AMOS2 & IMA9S
(VD) & 07T 10m/s YL EO#EIZ > W CTYRER bR L.
Fig. 22.  Scatter-diagram of daily maximum wind speed measured by JMA9S5, and
difference of daily maximum wind speed observed by JMA95 and AMOS2.
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Number of Days ( Feb.1999 — Jan.2000 )

K23 HEABE R HE
fithh LRSS, R RBER L, Bd AMOS2, K
IMA95, /v FHYIMA9S (V1) %K.
Fig. 23.  Number of days according to rank of daily maximum wind
speed observed by JMA95 and AMOS2.

EDBRECHBIEDEELBI LTV S,
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514, JEUE 2m/s UL Sm/s KiEORHTIE, MEFIZEC —EHLTWAD, 5m/s LI LTI,
JMA95 13 AMOS2 ITH<T, CW Ji] (RgEfRlD) ic 1 i hick 5 iR & 7S - T
%. H51T, 5-20m/s OJREHEPH TR 2 &, H{L 6-8 THIEE O A HBSER IC K & 5%
WH 5.

JRFCENC HN 7R D ZEEIC > W COERMICFHE T 5 7201,  LoERD &S E0H
Sm/sPlbo & &zt U (ERE 17337 8D, BRIz 2 5iE b L CEln) & OBk ZER L 720
N 25 Th 5. fiil 3 IMA9S 1T K 2~ E\[al, it 13 36 /7 (LD &A% AMOS2 75 IMA95
X LT CW ARICEFN TV BAEE, CCW Alal (KE:ETEID) o&aiaEE LTRL
TW3, HhABlomazZOFY (Bi) &&bic, 95% EHXE G5 bRl ToX
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— JMAOS
33 3|— Amos2

36 Wind Speed < 2m/y 36 36
200 ~1

24 JMA95 DJTSFERIX A3 1T & B HiEE o EBLX
JREE 36 J3hr T, BELENCHEBAE AR LTV 5, BRI IMAYS, IKEIHM
AMOS2 OEIAIEAEZ L, JEHMEHR (3 IMAIS 1T X 5.

Fig. 24. Wind roses, according to rank of wind speed as measured by JMA95, observed by JMA95

and AMOS2.
1.0 ® mean value of difference
058 i Upper and Lower
- confidence limit (95%)

Difference of Wind Direction
( AMOS2 - JMA95, 36dir.s )

3 6 9 121518 21 24 27 30 33 36
Wind Direction ( JMA95, 36dir.s )
25 JMA95 O RANCH 9 5 ME O FAIZ O 73 CHEEE 5m/s K1)
{1 TMA9S O A\, At E QR [FZET, Wb 367
(L CRd. @BEEIEDNE, FHRIZEDED 95% [FHHXE 2 £
Fig. 25. Distribution of wind direction by JMA9S5, and difference of wind direction
observed by JMA95 and AMOS?2 (in case of wind speed 5m/s or more).

Mo, RAENTZDIELS XML > T—ETIREL, Hhi1-3, 10-15 TIFE% T
L, Hhi5-9, 2227 CREBAMAERLTVAE I ENSMS,. Hic, Hii7, 8 TlE, —05
HhI~—07 FAiodnhd b, RERKOZIROHEE —EH LTV 5,
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6.3.2. JEIZH) DR

A, JEGE R O BRI O R IE A XK 26 1R L7z, EEHE IMA9S O 1F 10 4) @ﬁﬂﬁ
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AR B EDE D JE R (36 77060 RN L, &K EOR] 1 43 o B E A O R Ui
(360 Hhr) LT, 15°HBOERTRL TS,

HAL 12 fhE A2, IRAEAS 45° LI Lo K E s b 545, oA, HEED S
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Hc & - T, MAOIRNMENRKEZ LSBT0 EEZ SN,

FHhL1-4 TR, AL SHEEE T, —ELT30-45°DRkNIEEZE->TEBD, Hoa>
5-8 DFIHE (3, AL ITIRNIEAERIS 5. T DA ENCTIE, AMOS2 O JE [a) EUusE R 233% &
SNTVBED, WEFRICED > TEETIEM, EERDBAEL, Solicxosticld, 7
VI FEOHRERASEYH LTV S (K2 RV 38 2.

SR O R[N K E 0 - 1o H0 5-8 13, FuIc & 597, FEAoRNES 30° LITc/ha
WIS > TV B, ZOAMNIE, #BRERICTD - THRITTE D, —HEaEmk x5V iReE
Th b,

JEGE A & WH AL CJEA O IRAEA NS WAHRLE, B 25 BV CEAZED IR 5o % (F
XD pWhswhfLE#fh—HLTws

SEREEBIMEOZ RIS >V T, Z0R 5D X FREEEBHORKEERKBL THW5 T &
Do o, FHEDMERTARE BERAL UHERIEAIHTS 5.
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] 60.00

Gust Speed (m/s)
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26 i NBEREE & 2 o JEaNc 9 2 JEa iR E D 43
AT 1 R RBREEE O JE % 36 AR Tm L, it [EEoR B EE
E2Rd. BRI OMRAIEIE 360 AT 15° MO cEsF LTRLTVS
Fig. 26. Distribution of swaying width as a function of peak gust and the wind direction.
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64. E£&H

O BB OEEIC LD, MEE O R OBIHMEIC (SRR ER P E L TBD, 2
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® HEKEEIZEET 2t HEOEHE R, O© Tl 7oliZE oBillEo 2R AT HIH %)
by, HRAKEEOFETMEIE, AEESZREV, £, BRIIEKTS Ok 280
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HIBFFH OB > W TiE, AMOS2 TlHIgEERicmlizCHBG T2 Y, e S L
T2EDRBERARE LT, BLIck B2 THRIL T (B4, 1990), TMA95 T
KBBREAREZRA LI LIk A 1A THRIITE 2 X5 Ici /e, REITBLT,
R H 2 B ez Svn, KEERXAER %2 DERAY o, £R1KRUHE
2ITRT LB, WE S SEEAGEELHEL, HEORELEE S - eI BN
HotbDE LT, ZOMMZREEL THREZRD TOW B, BEEERKR S v 7Y
VTR RE RIS, F/z, MR ORENE GEHENH - 7z

INHDOTEND, REICBWVLTIE 23 HIHE > TROSITHO VL THREET 5.
O 2321ckD, BEEHEMEOEFICE > THEL 5, BIHIED RIS ZRORRE % 2
T 5.
@ KOy 7) v I EROZER, BT — 5 ICBA T BEORE S ERAT 5.
® i@, @%F&bEghF e LT, WEEARIOE HIREICA U 2 Righ /s 25
ZFH 9 5.

71. REMBEOEEICLZHAEDER

X 27a 13, 2000 4F 1 Hicia & B LBl L 7R ORS| O HIERZEZ 7 e o b L
teboTh D, fEMEHNA, HEEEEAT, EPELKEZORBEI, ZOKES
CHBld 2 RESD~v—2s %70y b LTHB. HAMH 150°-200° (1L TE Lo BRIEL T
BHIOBIAIE L O B D/NE B> TV 20, SEBEFALY F—aicky, BEAHERI
BoTWlehThb, KeDITmT EBD, 20004 1 Hick ) 2 EHGRENE I £ 2 EBH|
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Fig. 27,

Distribution of difference of hourly sunshine duration as a function of solar position (January 2000).

(a) Comparison between “tracking type” which was installed on the roof of the meteorological

instrument hut and on top of Hata hill.

(b) Comparison at the same position at top of Hata hill between “tracking type” and “rotating

type”.

Size of plotted marks is proportionate to difference.

R 6 RGN OKEAE DA I & 5 H R D74
Table 6. Difference of sunshine duration with change of sensor and change of observation location.
T—% #iRd EEE= BERX BER =
(&) (&) (BL)
1999. 02-2000. 01 1941. 4 1910. 2 +31.2(+1.6)D
(1999.2-12 : Bk, 2000.1: &)
1999. 02-2000. 01 1691.3 1677.3 +14.0(+0.8)@
(KIBEEAL LE) (RL)

2000, 01 377.0 373.2 +3.8(+1.0)®

373.2 363.0 +10.2(+2. N @
1999. 02-1999. 12 1534.5 1507. 0 +27.5(+1.8)®

1) BALIEFER, OO

0 Wi, BEX (BLEEpat) oBAECHT 2862 B0 ETRT.
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3, BEOHIRTH 3 oo & 2 HAEOZEDHE/NS Wl ER b ZATHLS T
Tk ErEEZONS.

72. EBOEBRICLZBAENER

4 27b 1F, [EXa &[ERRIC, 2000 4 1 Hic> W Tlaliz &BRERK (EEHD o H IRz
7oy b LcbDTHS, EBEHVEILTHEICE0rbLY, KESEANSGVE X
iz oBlEMERX L D KB 25EEMZCEONS. £/, KEEEANEL &
XS, EArTRD 20ERKOS R BEEZBNT 2HAICH D, R6@ITRTLEBD
2000 £ 1 B o & H B, [0 377.0h, BRENX (EEHD 4537320 T, Z0#EI
3.8h (1.0%) Tdh - 1.

28 ic, Al EBERA GEME LROEEHD © HIRFZEO BB ) %2R T,
gkt 1999 4F 2 H~2000 4 1 A OBRlfE» 5, 2331k, KEG@EEMAR S LILos &
DA A L (3360 /). K5, MEXAsBREN & » &K E 4 HIBEE AN 2 500
PRELB->TVWBI ENNLD, F6@ITmLizEBD, TOWF O B BEROZE +
140h (+0.8%) Th - 1.

INSDT ENS, HIPNC K 2EFHEOEROHFELIRE L TH ik, MEEEOBIIE
LRI IS ZERD D - 12 T EBRD 5.

7.2.1.  ReBlHBERER] & H BRIREE 22 & D BéfR

iZEE O A BEEEREOXIGE B2 eoic, K28 EECER%= RV, BRI

IRefi] & L o H R BB O 2= & OBfREX 29 1Tk L 72,

3200
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P
=

A\Y
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Difference of Hourly total Sunshine Duration
( Rotating type — Tracking type, Hour )

28 IEEIC K B Rl H HRRERE 22 0 I BIERE S3f CRIS LA 5° LA E)
Fig. 28. Frequency distribution of difference of hourly total sunshine duration between
“tracking type” and “rotating type” (in case of solar elevation angle 5° or more).
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K29 ERAORIH R & iikéE o HIRRRHZE & OBtk CREGSEA 572
B IS & - TEI S o5 B B, Agtlh 3l OB T, @ I3ZED S,
Ry 7 2 IHEAERE, &y 7 ZAPROBIL S0 ¥ — € v ¥ b, N—FRK - NEET
Fig. 29. Relation of sunshine duration observed by “tracking type”, and difference of hourly total
sunshine duration observed by “tracking type” and “rotating type” (in case of solar elevation
angle 5° or more).

SEEE (Mh@) ¢ s &, BERD HIRRHHA 0.1-0.9 FffEl D & =i, Al AR E
75 H BRI 2 B L <6 0, T OFPH T H%EE O BHIE OIS W T &350 5. FFiC 0.3-
0.5 Riffi o #EF < 1%, [EiEo A BRA L 0 &9 0.05 FFREERE HEE S > TV
5. i, BIMEZENSREVEPATE, BllEEZ0RRS->& (WhRy 7 2) bRELE-
TW53,

H HERERE 0.3-0.5 RFfd] 13, TEEMNRZICHAEL CL 2R EHETE, BHlEEDIE S
SENKREVT &I, BEEREMESEEN TV AT, FEEIC L 2 EE O R
BERAZLEC S EBENEZONS, [HExAHEIICK S5 HIRER 28 L Tvw 5
LoV TRE, TR 3EEBO AFARHEISER L TWBE EEZ 5N 5.

7.2.2. Az oo ASHA R

[mlize i, il & SEATREO B © % [alL 9 2 BELSEERIC X 0 KEDEAoEicE < o
W, KBEOREDOEILITH L, BEMNTEEIFHICE > TS LWL,

B30 (3, 1999 42 H~2000 4 1 HOREBIEZ AW, M@ O HRRFRICZNE o & &
DKRGNMEZMEERICT oy F LcbDT, () FEEXOBREERXX D bREV
56, () 3ToHo5aTh s, HIREMZO MBTIE L, KEAMHNOERFIZEEA
ERoNIVA, () TEEOKBGIHEICH > T, BEEX MERAL D bREEEBNT
LHHEMNE N ENr 5.

3113, KEGOFEEE FOMEIC L 5, FiF|HEMEZOHBRER LD TH 5.
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RIS KGO, il 3R Z O BB L 2o 7 — s iBucdd s ke L, Hi
FEEZBRER L D KRE WS, IKBERZOMDEAETH S, EEHE, 1999 4 2 H~2000
1 HoREIED &, KGR 5° L Lot L, 51, [Elizorit2 50,
IO X 2EREO A EH Wz, Ko, BRENROGHHIBIR AKX <B4 5%
R 13, KEERESEY GG H) 1ZEREL, FlEsRESEAIEEZ &5 (B
D3, KEFRESE W) B ERBPREVW L0350 5.

KGEEA s° U Lo &R OAZHWT 1RO HIRHZERE S 2 &, £6@I1Tnd &
B0, [Hizic & 2BAERERERXED S 1400 (08%) ZVEETHD, £, KEKE
DE L, REFEOEENRRKZVERDLNS 2000 1 HicBWVWThd, MEEDEIF 1.0% T

360 Azimuth angle (deg.) 360
330 30 330 @ o 30

Zerﬁ tH T
1 (Odeg.)

(@) (b)

(a) Rotating type > Tracking type
(b) Rotating type < Tracking type

30 REEIC K B IRl H HERE R ZE A3 U 7 KIGALE O 53 A
MR RBE A, B0 R RTAA 2R
(@) [z XOBRIEAER L D REVEGE
(o) BEXOBANEAEEN L D RS WIEE
Fig. 30. Solar positions where difference of sunshine duration observed by
“tracking type” and “rotating type” occurred.
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(AMOS2 JL I 28, K B e B £ 5°
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7. REFPEROBRIEA RSV
BB L7, kB RA OB
HIEAR W EZBI L 7R 2T,
Fig. 31. Percentage of observations showing
difference in sunshine duration with I IH
solar declination (only northerly sen- LR L T
sor of AMOS?2 used; in case of solar —20 -15 -10 =5 0 5 1015
elevation angle 5° or more). Declination ( deg. )
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Hoto (F6®). NS RN bEEROMRIERE Ofig25% 1T L TE7%) LH~xs &
TLNE W,
7.23. [ ORI LB & DX

[ElEE DR RIS IC D W T 21 F~03 RpdhERIFR T©d 0, KEEARA T3 225°-135°
YT 5. CORMTE, K30ITRT LB, EBEICKk 3 RENLEAHEOZR IR SN
B, 2L, K30 07— 2R, SEME LicEkEshioERRXoBERESATED,
HIPNIC & 2 IR R AR E CEEL TV 5.

MEE & SEAIICERE S N TO O BRI Z WX 270 22 5, FKEGLE O{EH 78
W, [\l AFEEEEE 2SbE i RE LT, Azl clidERXL D &
INEWEE B BB -

7.24. VYT IVEOEE L ABIREDER

Y7 v IROEEIC L, BREAEEEEKO 350y v 7 v X - T HER &R
Y5 L5, 10 74 3 Rl EEH FEIESBIEL E LB 20 E S5 Ik - T, %
O HBEREAE R T OL 859 — v 20 5 3. [ oict 7y v 7L,
BRI 0, 10, 2000 3EF V7Y v/ Eb0E L, EEANIPEEL EOEEE20,
BB RGOS Z X TR, 190 (6ff) OF v FuaeEZL DL, 64180 DHEENH D,
HIRRDOZN 0 L2503 DN 148D (22%) DA TH5S. L L, EEOBHRIET
3, 1IN OEZEHSSED Y v 7 IVDEELL L E 75 270 & 5 IR FR TIF IR,
BEAO 10MEF—2H0T, 10WEOHRY 5 /7 2BHELIGE L, 30WEOHIKRY
S EIELTRELEAET, 1 0BNOHRBIICAE L 2 EREHT /LA, 2
D 99.5% ME UM &E 12 - 7o, £/, 145 (5236154)) 2#FELTH, 1005 7)) v 70
FM20 32 VI - 1z,

x7 V7)) v IRHROZETEIC L 5 HIRHE 07

Table 7. Difference of sunshine duration with change of sampling interval.

B TYTHD BRI & D AR EEER I & 5 BB BiERRZ
EEZERASRE (oI y) OOBDHYL T 2T)

O : 120W/migl bk
X : 1200/ m&H

00F> . 10%> 1 20
0O:0:0 30 # 30 % +0#
O O x 20 B 30 +10 ¥
O x 0 20 # 30 7 +10 Fb
O ! x @ x 10 # 30 # +20
x O 0O 20 0# -20 B
x : O | x 10 7 0 -10 §
X i x 10 10 # o® -10#
X 1 ox X 0 0 +0

73. AEFTEREEOZER
3210c, MEEEIC & 2 A& BRI OZERd. BEEET -5 O, KEEIKES
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301 I All data B J’

[ Solar elevation angle = 5°

IFebIMar‘Apr]MayldunI Jul IAugISeplOctholeecl\JanIannI
Month ( Feb. 1999 - Jan.2000 and annual value )

Difference of Monthly Total Sunshine Duration
( Rotating type — Tracking type, hour )

X 32 MEEEOH & H R 0=
N, At E O A BRI EE 2R . BEl
27— OFFR, IKEEKEEER 5° U Eola ek
Fig. 32. Difference of monthly total sunshine duration observed by
JMA9S5 and AMOS2.
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1250, DRI IFEEBEEMEDOETICEKT 2 6D TH 272, 2000 4 1 HLIFEE»
/NS ->T03
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EYASCR A

@ Hv7) v IREROEEIC X 2 BHIEDOZRIIBD SN id - 723, [l ASAEE
Mz & - Tz o BRE B RERITHENT 0.8%-1.0% K&t KL, ZORESIF
[l O FRAERFE D HIPAN T H 5.

® i@, @ickn, 1999 42 HKXU 10 H~12 H D H &5t H BRI B8 O Tlalizo 77
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8. AKRHHE

ARAHER, WEEE LI —E 1 VEOLEKASIcL > THEBLTVLEA, F1
ROE2ITRTEBD, BEOKE, v 7 ) v kR, REMELENERL S,
PRI, TMAYS AR e — b v v 7 235 L 1 ROMEO ROl AR W
T, ZHMROEERAMOEEZITE > THEL 2EBGWE N A2RHT 2 5 Th 3 DIcHt L,
AMOS2 FHEKRT Y v 7Rk, HED R 3 2 o BEs ko oBdcE =it 5
HREROTVS, ZHROMEOHETEE S, ChoDlsicky, EEEKOHEE,
JIEEHEE X, AMOS2 O 555 IMA9S K ENTW S

IMA95 T3, HIZREGIEREREREE ICHD M 5N T\ 5 oo, BEBO A AR
WEshTw 3,

PiEoz &ps, AZIZBWTIRIROAIZOWTHRIEY 5.
@ 2321c&Y, EIBOHEBEMNBEOLFICLVEL S, BRIEO RN E RO % 2
15,
@ HIFREESOAETIC LY, MEEOBIIEICH U 2 RIS EROEEE, R A
BHARFEICER L CEHiT 5.

81 HREMEBOEEICLZHAEDER

X33 (al)-(a3) (T 1, 2000 £ 1 A & K ME L TEUH L 72 IMA9S @ HEHRE D%
OHBFHE AR L TV 5, B, RREZPBREATOROWHOIE 15E (19 H5) %
Huwcsy, (D) e RS, (a2) PEEAREOHRERS, (a3) PHELHFETH 5.
HELHH R, 0.0kI/m® DIE2I+ 1L.8KI/ m* I Ic HIBARE O ¥ — 27 23d 0, KFRHE Lo
FHISRKESEEBNT 2HEENEZL, BT 0EELRKAFROZCORMEN TV 3,
£8iTlE, SHFED 2HLAMOEORESEE LD, 2RANEISH LT, EEASH
BERR D Y BEIG R, KRR T 66.5%, HEHT68.1% Th v, BELHEICH AT
QREREORESINH S, LiL, 2SO RAREDOZICE L T, §ELHHEO &)
921% %2 5D THED, RO DELTI% VBEFEHREDETH L. £, KEGEEABENLE
& (LM 1cid, EEHRENSRHFEOBIMNIEICSZ 55281 /s <, Bl
59 2EE4T 0.4-0.5%, 2 HSHOZEITHT 2EE6TIE02% TH b, IN50T i, Wit
MOERAFEFIHEICE VT, YK 2 EFPEOERSRE TN B EREBRELGZ
TOWHEP -l EA2RELTOS,
SRAFEOHPFO G TR, KEHE EToOBRIED HosiEEHITR LT 2.7% K&
KIE->TWBH (F), ThEFIC, HBilkd 2 Mo e AR 025 & HFH O Y o
DEELIC K B ABDE IR TH 5.
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Difference between Hilltop and Rooftop
( Rooftop — Hilltop , kd/m2 )

B33 JREFRREAE OEWIC K 5 HAF =BG O MBS 57 (2000451 H)

R3S O 1 R B S EO 2, #Eii 2o BB 2R 7

(@) RLBERMPERS Wizh - - HOKRHE | IMA9S) LBl IMA9S) & DK
(al) & KHEHR, (a2) EEHSHE, (a3) HELHSE

(b) HHEA7S L (BE H HEAE 120 W/m? K O H O [EME E(IMA9S) &5t TMA9S)

& O
b 2KHHE, b2) EEEHNE, (b3) #ELAHE
Fig. 33. Frequency distribution of difference of solar radiation observed at rooftop and hilltop

(Jan. 2000).
(al)-(a3) 19 days in Jan. 2000. (b1)—(b3) Direct solar radiation less than 120 W/m?.

W oEE» S, HIRA L (BEEHHEE 120W/m? Kl ORHo &2 L, X33 @al)-
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(al) KT (a3) TRONK 18K/ m EDE— 7 R -THD, ZOWHIEEDE
RO R &AM OBELIC X > Th e b S BlEETh - 12 EFZ 5N 5.
55, (b KU (b3) TEIANEZEO HEBESAE L, ANy » —7IcUhEbE TV 5DIC
WL, EDMNITIREE LML TS, Thid, BEEDERTHTVEATLKRME LK
B ED DML S ORELDE OB AZ I TOW I AlfEE 2R L TH D, H8ITRLAE
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B, HRGLOLZOEKAFER, JRHELOHMPEEHED b 2.0% KEh -7,

#91Tld, TMA95 & AMOS2 THIMIL 722 KHEHEDOZZ/RL TV A, 20004 1 Aic
SWVWTIE, AMOS2 OEfllfEIE, IMA9S (HEAHD X0 & 2.5% K& <, IMA9S [A D Hik
fEREERETH - 72,

X 33 TREFTICH W 2 BELE BRI, 2 RKBEHED S EEHFROMERSZ2 L]
LTRkOTED, MBSO AFMAKARENBRESh TV, Tokd, EThonids
FAFHET 1213, HEAEHE SGEHE LICHRE L 72 IMA9S Ol Ic> W T, AR
DEBRZMHE L THBLEDND 5.

4 34 13, IMA9S (KR ) & IMA9S (A & 4K HFHEEIRIED 7 D IMA9S
(HEEHD OBMEICN T 5 & KIGAEORIRERLIc b DT, () BKREGEEA, (b) 2

£8 JMA9S I LY BIAlS N HETEOZE (200041 H o 19 HiED
Table 8. Difference of solar radiation observed by JMA95 during 19 days in January 2000.

SEREEL i d=pu) MR DE
19 AM&st
(FEEHISHS B, %)

£XHSE
£27—4 529. 91 516.14 +13.77  (+2.7)
BELL 55.57 54.50 +1.07 (+2.0)
bt d b Ay A () 10.5 10.6 7.8
HEAHY, KBSERI0 Lt 289.83 278.73 +11.10  (+4.0)
ET—RITHTHEO 54.7 54.0 80.6

HE RS
&7—4 177.32 164. 64 +12.68  (+1.7)
LEXAHE (2T —4) T B 33.5 31.9 92.1

EEASE GHERS)
£7—4 352.59 351.50 +1.09  (+0.3)
2XAHE (2T —4%) (IHT B0 66.5 68.1 7.9
BERAZL 0.94 0.95 -0.01 (-1.1)
EXBSE (BRGL) (3T 50 1.7 1.7 0.9
KEEEAL UT 2.25 2.34 -0.09 (-3.8)
EXBHE (2T—F) ITHT B 0.4 0.5 -0.2

) B MJ/nd.

&9 AMOS2 & IMA9S IZ X W Bl S e 2 K H AR
Table 9. Global solar radiation observed by AMOS2 and JMA9S.

Him THEEE MJ/m) =
AMOS2 A5 MJ/mi JMA95 (=
ERY:20)
1999 2-2000. 1 (5572 5 ) 4075.4 4046. 7R 287 0.7
808. 2 (H) +20.1 2.5
2000. 1 (706 B F) 828.3 §20. 3(6) o o

) JMA95 DRl R IR MR ECOBBIME, HIZMAE COBMRITHD Z LE2RT.
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[ Y e
(@) =EARE, (o) A%k
Fig. 34. Difference of global solar radiation ob-
served by JMA9S5 at rooftop and hilltop

Difference of Global Solar Radiation
( (UMA95(rooftop) — JMA95(hilltop)) / JMA95(hilltop) , % )

(Jan. 2000).
The abscissa is (a) solar elevation angle, 180 240 300 360 60 120 180
(b) solar azimuth angle. Solar azimuth angle ( deg. )
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FDELZT TV EEREBLTVS.
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EREEZBIIL TV 3.
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Fig. 35. Solar positions where difference of global solar radiation was +2% or more.
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il E, (@) PAREEES, b)) KRGS
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Difference of Global Solar Radiation
( (AMOS2 - JMA95(rooftop)) / JMA95(rooftop) , % )

4] 8%2 S B AR
] S °@ (a) EREfsE CRBITRIf 330°-30°)
-2 (b) Jhrfstt KBS 25°-35°)

270 300 330 360 30 60 90 Fig. 36. Difference of global solar radiation observed
Solar azimuth angle (deg.) at rooftop.
(a) 330° = AZ = 30° The abscissa is (a) solar elevation angle, (b)

(b) 25° = EL = 35° solar azimuth angle.
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Difference of Global Solar Radiation
( AMOS2 - UMA95(Rooftop) , MJ/m2 )

K37 SEME ik 2 2K HSHEBNER O LEEE 1
Fig. 37.  Frequency distribution of difference of global solar radiation observed by
JMA9S5 and AMOS?2 at rooftop.
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Table 10. Comparison of statistics of AMOS2 and JMA9S5 (annual values).

ERE AMOS2 JMA95 =
BESKE (hPa)
FFRHED EFiy 8504 984.7 984.7 +0.0
FREBERE 43 937.8 937.9 -0.1
KR (°C)
B AI{EDETFH 8503 -11.3 -11.5 +0. 2%
FREIR 345 +4.9 +4.9 0.0
FRESE 345 -37.5 -31.7 +0. 2
BE ()
FFRlEDE T 8098 65 68 3%
B (m/s)
EFRIED F 15
2F—4 8675 6.6 6.7 -0. 1%
10m/s LTD & E 6590 3.6 3.7 -0. 1%
10m/s BD &L & 2085 16.0 16.3 -0. 3%
FRKEE 354 40.6 41.1 -0.5
-3 PN SRS 350 51.9 54.6 -2.7
BEXEE 10m/s UL LB 354 199 196 +3
BEBESRE (h)
B AEDFESE 4637 1943.0 1914.5 -28.5
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T = IR > TVWA T EESME L, HEHHRR B O S0 VT B E
HEEEEE (KZIT, 1990a) ICHEL TV B, T DO EICR L HEHEE, 8 2% Tloahx
P& FETRERB G560 H 5. £z, HREMATEREFRICOWTIE, TMA9S DEHED
% 2000 F 1 HICHEAHNCE T 5 & & b ICKRIRE | T o Bl & Ef L 7223, HEH
TOBHEEFEHObDE LTHRAL TV A.

10. TR - B
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10.1.2. BLlEHT D#EE

—MHCFEBOES 1L, BESFOBRRICKREIKET 22 &0 0, BHEMERELES
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® © ©®

38 MHFIESMIC B 1 2T E B ROFENE (EN AT (1998) (1<ins)

Fig. 38. Installation point of snow depth meter and snow pole at Syowa Station.
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40-
35

Level ( db )
j—y —y N N w
> o 3 o 8
e | I 1 1 L v

[4;]
1

Jul I Aug I Sep I Oct Nov Dec
Month ( Jul.1999 — Dec.1999 )
—@— Reliability Level —O— Noise Level(Avg.) —X— Noise Level(Max.)

39 FEEHOBHEMEL N VLT A R L~V ORERZEL (1999 47 A~12 A)
@ HEHEL ~ L, O/ 4 Xv~r CHEEME), X3/ 4 Xv~r (RKE) 2&RT.
Fig. 39. Time series of reliability level and noise level on snow depth meter (July 1999-Dec. 1999).
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10.1.4. FREFEEGTTIT X 2ERIEO

1999 42 H 1 HA 520004 1 H 31 HE TIRBIAIL 727 — & 5, W& I & 2 BHAIEOH
AT IO RIBEMEIC D W THEE T 5.

X140 (¥, EFHIC L 2 HRERESOBNIE (365 H) LKk LOFROBHIE (46[E) &
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At DZZ TR WITE S DE T & 0 BUEIC 3B T & 0, eI FREE O RS
X ABIMEERIET A2 S0k - T, MK EICB T AEEOESEZHET A ENTEN

60
—&— Snow Pole
50- ( above Sea lce )

fE\ Snow Depth Meter
( Syowa Station )
S 401 Y -
<
B 304 -
[}
[m)]
= 20+ -
o
C
w

10_M
0-
¢ 0 p W W 3 o ee® o o e 3ot
Month ( Feb.1999 - Jan.2000 )
40 HR Gk ) EREERE HEFEHIN) O B EHIE O Hk
@ FEROEMIE, KOS 5 7 3ESEHc & 2 HRER-SEEET.

Fig. 40. Comparison of snow depth between snow pole (above sea ice) and snow
depth meter (Syowa Station).
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Fig. 41. Comparison of visibility range between observation by person and JMA9S.
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Fig. 42.  Comparison of visibility range with blizzard among JMA95, WIVIS and
observation by person (May 2, 1999, 12 LT-May 4, 1999, 00LT).
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Table 12. Comparison of present weather between observation by person and weather sensor.
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