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AEEEFIL, FFEIEEFNEEEAN JRT AT LHIHZ (Meteorological System Technology
Association of Japan (LL'F, MeST &ild) NHEFHO—DL LTHEMLL THEEFIHNE
a1 OEAERAHEICEE T 2MAERE TH 5,

ARIFHAERSR & U-disE & T RN EFHE, HARAKEGEERS (World Meteorological Organization;
WMO) M EHER 72 ER & L TR ERSETAKXORIZRE L THERH SN TWAREH TH S,
ORETH, [BTOKEHEHRERINCAI > 72 1960 FANHEMEDOREH L L THEH STV
LR TH D,

(B 7 ¥ 7R BRI FEE #% 2> | (South Asia Meteorological and Hydrological Research
Group : LL'F. SAMetHy &2 DHTEOBFIZEE M. 2006 F00 5 ARG OSERMAT THL A > F
HR R AL HGE I I W TR O FHI 2 520 U 72 B% . BIMERN &5 O —H72% 0.2 mm Z & IZEREIT 2 6 O
PEH SN TV D FEEIZKBFW o, A > FIREIERED AT T YINTIZ, 6 A6 9 HD 4 »
H B OWZIZHEFE] 10,000 mm OFEWAFA L, EALSOHIRIZITIZ L A ERERIZRV, A
OEBRITIE, FIZEITAHERO0.5 mm F7213 1.0 mm OEEEFTHREFEZHEHL WD R, TREZL
T, 0.2mm & W) EFTHEEO/N S REAEFTRNEF S, SISk L TEEIA+HSISBETE T
WDHDMN? ] EW D FAREM AN -OR, ZOREREOE 5T Th D, T ORERM A fFR
L7212, MeST & SAMeHy 7238 £ W ERF O FHEIZ DWW T OFRENIFE 2 L[ THED 5 2 &
Wz L7,

BEEOREFHIRET 253000 & v 7 Tk, il £ T RN EFT O ERFICONT, BN TOA
THIZR BRI REE ISk A B R OSBRI OWTHENDH 5, L LR, BROIEEOEEN
SREEIZOWT, B D FTRBOMBHOINEDE N2 L WwSIZRAWEw ooz, 22T,
A ¥ FALHGBO S WHIR TEHAMIRIZ1T> T, £94% 0.2 mm, 0.5 mm BE 1.0 mm D EF
KEDR 2 ZFEORE F TR EFORMEL T2 2 LI Lz, B TOBMNIL, EE1H
% SAMetHy M HLy & 72> T 2014 FREICER L7z, A > K TOBBEIORFTD 2013 FEIZHATD
TARBHZ 8 L, B ARDOSENHUSI AL E 9 5 AR 7B KR O Wi R ) SR AT TR 21T -
7oo T OB ICHERNRTRRC B B OBLIZE ) ZNEZBIHT 2 Z LN T&E T,

NSO TOMEBRNIINZ T, FAVREWEREZ 572012, —E&DO/KZ N THIZH
U2 DR F TR NEFHIEK T 2BN TOEREIT- 72, £/, BUEDO R EBH ORIFECE
BB OB R AR DRI Al D N EFFOE LT OW T HFEELIT > 72,

ZOWREELERT DICHT0 | BB OB L ONE D E L OIZT RS 228U, KB
WFZERT O IUAET G, IR -C OBLR S D BRI o )8 7o R R B SEF TRt i 2 g 52 5k iy
DIRBEANL, A > R CTOREBENZ /1 7272 72 North Eastern Hill K5O BRI £ 0 EGHE
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Do

2020 4 6 1
FeEHEEAEBEA
KRG AT K=



Z OFEFZICEE LK

REFEFAEEEN JIBEV AT 2E&RHs Y

2012 4 4 H1Z MeST DR & 2 2k & L TR Z LD BT, HiFER Tl &
BG4t Y& —K{ L7 CWS (Compact Weather Sensor) DPEREFEHERRIZOWT, [—IK
T RSB RS SS Compact Weather Sensor OPERERHAM | & HAYE LT, KABMIZb3E, K¥%2757
EOWFIEREBE . KET 7R & DTGB TR AT o 7o, YERERHI A D 5 T, BN TR
SNTWDLRGEE Y, T—Zulj—, @EHIN. 7— % OB EIZOW TR B O HHE
MEWIIEZAT o T2y, PR IIMEBERIE TIEAE Z A L2V DITTRINZ R AN H o7, £ 2
T, 2014 4F 10 A2, RFEROHIIEHER. [RICBEMRT 2 EENDBRIAK KBOZMERT, 61
KRG TPE R F M e E OBU-CHT BB IRBIREBI O W ) D T FEFE O 7 DO HAFE &
RO 2R T D MeST Z #i7-Zak r Lo, FRIEFBEINAIL, /4. B, Bz,
OIFHOUEE, AP T 2 F3, Q. HFHEICBET 2FE. @ADL K D7-D DWHEZ DB
e, @QENAORGEINE KT L0E. W, ZETHDH, b, [EHUEFRSITIZAMTIC
RT3 ~ 4 BIFREERE L Tl 0 IEEOFEMIZA — AX— (http/www.mest-japan.or.jp/) %
SR,

MeST &%, Fiiz /et —~ & LTCEM L7=0n, REEXETH HHEFOMREFHMEIZ DV T
DHFFETH 5,

7 7 [REK I FRER S

ARFEIHET, RFEEAEDZDOA L ROATTXINTF =7 7P A MZBNT, WEETORRS
SR O F TN EF O BB ZHY Lz, 7= 7 70203, FFEERAKED 10,000 mm
A, HREROBERNEETLHTTHL, RET N7 T7T7 2 TRAELR 1987 FFOK
Pk &2 L U C B REBE SRAFZERT & Hl & U CHLRR S U BFEER IR &4, £k, 1991
FOYA 7o OFUN, BITEE T, 4 v FEREILEBOWAK, 17 vy & EORS:
KEIZEHL T, EMRMIEEZED TE o, FERFEREDORFLZPLIC, A FOT v LB L
OAHBT¥, N7 772 allBWT, BUEE CHMOMITHEE & Es U CILFEFTE A Fii L T X
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1. MEBERH D B /Y

AFEXEOBHIX, £TEE 0.2 mm OEEETRRNEF 2 LM CHEH LG E810, EBROZ
IR DBUEZHOMNCTH 2 ETh D, ZOFEEOTD, IR ETRLFEKENZ DA VR
AR OZFMIK CTCHHLTF =77 VT, FTAHE0.2mm, 0.5 mm, 1.0 mm O =FEFHOERE F
TR ERT & [RIRFIC B3~ 2 B AMVBLA 2 51l L 7=, oA > RCTOBRIORNC, HARDZEF MO
— DT D RNk LRI Fo TPl & 5k L 72,

Fo, BN Z T, FERE|IZB W T A LRI —EFREIHlE U 72K 2 i E RN REEHC
AR LT, EBRIZHERN 2 il I o 21T - 72,

2. BAERR LI OENEROBE

A EIOREFEMCIT > 72 EHE B, SEMiFF S T OGATEE -1 0 LB TH 5, BB
DOFERELATIX, OBV ENTO BN 2018 45 6 A ~11 A I KB SAFZE AT i R ) 52
BRATCITV, D%, 2014 4 A~2016 -3 HE T, A K AHFYMNF =T 7 P TREN
B LTz, FRMERRA SRR, 5 3 hRIS L ONEE FERIC & 2 ERR SN & 3R I3 B i
JE S FEBRFT, MeST #UE8/r2, MeST B CENENIFENE LT,

F1-1 EEHEHE B L ORI & 5T

FEhrE H Fht B F 7 1 TR = M % T i &
B 4| POEE | 2013 45 6 A 16 H~[RI4E 11 | Fnfk L RS AR BEERERAET | RUHL K S2BG KA
] H8H FAERK T B SRBFE AT Z2AT & MeST &
it ok PRI AT e RE T 8 | o SR [FIRFSE
P R\ ) FE R P
A BH | 201444 A28 A~FHE 3| AR AHTYM SAMetHy &
H1H F=T T MeST & OHk[F]
FgE
B vk A | 5956 | 2013 4F 11 A 8~9 H JH IR L ) FE R HRBEK L 20
A FE R =X
SRR | 55 1181 2015 4F 1 A 20~21 | FHB R HL Fa—TRT
A MeST HUHS 7= iz 505
%52 2015453 H 3~5 H | HAE X
% 317 2016 42 A 26 H MeST H it




£ 12 1ZIRCHEAH LN ERFOMEEZ £ Loz, Wb KHOOEZIL 200 mm THDH, 72
B, F= 7 7P TOBBTHEF L 0.6 mm #i% SAMetHy CHERONER ZFH L7z, 2O/
EHFHIMECHEA L72b D LR CHETH 72, 0.2 mm it & 1.0 mm FHE, MeST Txabf % HEfif
L. SAMetHy 73k fE3 & 32k L7,

F1-2 BUANIEEH L7 &t

H H 0.2 mm &t 0.5 mm &t 1.0 mm 7}
il tt KHFH R 9 /NARAERT D) AN (G
i OW-34-BP-0.2 R1-502 R2-501
¥ B 20 mm/h LL'F : 20 mm/h LAF : 40 mm/h LAF :
+0.5 mm 0.5 mm +1.0 mm
20 mm/h i : 20 mm/h i : 40 mm/h i :
D 3 %L D 3 %L & 3 %L
=K OEA 200 mm 200 mm 200 mm
B R BRI 0.1~0.2 ¥ 0.1 AL 0.1 Ll E

AEER U7 T RMEFHT, Wb R[BREREICAEHE LIEHERETh 5, [ HIgRiE
I, [REEBERL LOBEEES Th 2 7S lllas i EHAIEIC S & %%%%%?V&Hﬁiﬁb
T, KEWEHEOREZETH (2018) ICHEILT 5, L LN 5, Z OMEEEIC I IR %)
#6%%@@Eﬁl®£Liﬁ< #m&%i%@i?@&@=i@%r3;m#i5&%§ﬁﬁ
ESINTWDHTETTHDH, WHOMESHITIZE 1-3 O&HFETHEIZZRWEEDN 575, 0.2 mm
3. BRI E (LT, BRI L L) 20 mm 2B 7254, 8750 3 % TH DRIV,

# 1-3 IEEF TR EH O ZE (KFHER£)

L) £ O T3 E D #GH T D a7
HAEIRNE2S 0.5 mm LA FDH D & 20 mm PAF & 0.5 mm LAY
M 20 mm 22 D | WED 3 %AW
RIS 0.6 mm 2% 56 D | & 40 mm LT it 1.0 mm LI
M 40 mm 22 D | WED 3 %AW

i KGRIZROMEZE 5 8 % 8.3 WEFTOMIENE K v Pk

X 1-1 12, 8= E T RNEFTOIME 24 LIz oM 2773, IAKIZAKERITEE D | 5
FTICWELIEETH D, ZAKOEL 200 mm @ 0.5 mm & TiE 15.7cm3 OWANEE 5 & 145
@H‘é L9l Llﬂn+éh(b\é
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1-1 s &R EF R

K 1412, FRETT LR AL D, WEFTORIERFMHE THEM L7 2R, =
FTHRINERHT, W THEH L7283 LR b D2 Lizr> 7225, 0.5 mm F2MEH TE 2o
7oz ARIER CBE D A =B A3 8705 0.5 mm FHEfif Lz, FRTIX, Fa—T7R7 | WE
REAT—2ul— WEESZHEMALL,

#* 1-4 JERARA CTHA LIzgett

I H oAb AR fifi %

0.2 mm 7t : KHFHERRIERT B ML & R — 3Rk
Model OW-34-BP-0.2

R 0.5 mm &t : KHEFH=RERT BrfE
Model OW—-34-BP
1.0 mm &t : /MASLERT B AMBLAI & [R]— 2R kT
Model R2-501

Fa—TRST 7 X7 Model TP—-20SA TR

W7 —2n i — | JEE T L% Model PL-5150N TR

REET KHFHEFEAEFT 10 mm A KGR RE | 52K A EA 200 mm
HHIHEHL
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1. &R FEIRNEFOREDNE

A2 ROF =7 70 P TOBESMERN 21T 5 B0 FEIH & LT, AR O RN D A ARDZEM
MU L[ 9 2 AURR RS B SEHPERT Wi ) SEBRETRE N (RN L IR SRR BERR ERORHT) T 2013 4R
6 7 16 H~2013 4 11 A 8 BIZH T TR AT o 7=, BUBGFTONLE % X 2-1~[ 2-2 12777, #]
R D AF 1S 2 e K 1349 2,600 mm T B,

ol

R = |

E2#0534F 5 A308 RTT (4 &RB))

FrmmARRTE EXpIEk SHIRAHA

X 2-1 Foafkil bR ZRS: BASCHITERT mIRIE ) SR OALE 2-2 WIRE ) SEBRTIE N Bl X

2-3 TR R S FEER AT C OB ER I
£ 0.2 mm &, TR 0.5 mm F, A 1.0 mm &



TR, ) SEBR AT C ORREAR DTN 2-3 D@ v T, BHESICHM G2 3 B L. €O LICHE
RTEEY AT T, HﬁEﬁ%E}%@‘é%/E}@W‘QH‘DLj?/f@Ef#H”i\ B TR EFFORRE & PRT
IZRE LTV %,

AV ROREHFTDOATTZYMNF =7 7Dk e~ 7 Y OMBEOREIIALE L SR 1,600 m
T 2-4), BGANX, =207 ) — MUERBETRFORETHD, ZOHAIZ, 0.2 mm F7FE
1.0 mm %2 #FHHF L. 0.5 mm #Fi% SAMetHy OBERIEFFZ2FH Uiz, FERIIZX 2-5 1251
LBV CHME T RN ERHIEEE L XL CHEE LT,

90° 91° 92° _ 93°
Yy ':__-:/.
/B b-' N Guwahat 4
2 ra maprrd e
i ((INDIA e
o | )} SNk ¢ -sShilleng -

95 F =T 7 TOHEIRM 2-6 MEFHTEY fHiF7=
Hde 0.2 mm 2. 45 FR7 0.5 mm 2. AF#T 1.0 mm 3 T—H

¥, K25 %75 E 0.2 mm FOAMEOHENCMEA R 541525, T OMENTEC K 5 i
DRIEREWETHI-DT, TOZEIZEVE % OEENROLND LY THD, TNHEEEN
\ZHERE LT ERHIBIIED & Z AFRER N LRER TE T 720,

BT — X OIERIL, 7 —# 27— (Hobo Onset:X> % k1 4 —UA-003-64) ZfEH L.
WAl E TR EFTONEICEM L7 (X 2-6 ), 27 —Fual—IRhZ Bl TEE L, K
RY A PP S HBHWNHTIZKE S 5, ZOfEkGE T, NEFH O E T OB ORI 258k T 5,



2. BRIz A RESLH

2.1 BLHIBHAART OB ERERR
TR C O R B & B AG 2 B, Y L7z =0 e o #hiE
BEAToT-, M 2-TIRT LI, ARV U EDHFDKE HKES
WZHEAK L, B E T OB ZHER L, K LIEKOEEFAE ST,
@Jm‘:ﬁ% FEAOREETOBREZ 1 BE L5 RIERLE, Z0
R AF 21 IR LT,

2-7 BYfERERR DR

#®2-1 EHEMER ORER BT © cm?

H H 0.2 mm FFOFKE | 0.5 mm FHOEKE | 1.0 mm FFOHEKE
EER2IA 3 NIIAS E NOIIAS
s i ps i ps A
1R H OVEKE: 7 7 17 15 32 31
2 [\ H DK & 7 6 16 16 32 31
3 A1 H O KR 7 6 16 16 32 33
4 [A] H DK & 7 8 15 17 32 32
5 [A] H O K & 6 7 16 16 31 34
PREKE 6.8 6.8 16.0 16.0 31.8 32.2

A [a] vEf U 7= Baf £ 4R B 0K DIXEA 200 mm TH Y 0.2 mm 3O FTEFEIT 6.3 cm?,
0.5 mm 7FHi% 15.7 cm3, 1.0 mm #Hid 31.4 cm3 T, £92% 1 HFFT 5 X 5 IZ&FF ST 5, # 2-1
234 1 BIOERENCE T 23K EEZRT, 5 EIOEKER, FFAEICH L TEZLOENPAET T
DM, ZHFAARAVY FIZL Y FEITHEAKT A0, ETORFARU EICEKLTLES Z &
RAAVY U ZOHKY OFEAEY 31 ecm3 AL TH D Z LI LD, 5EIORE TIX, £AOET
DEEEIREO K BED 2T 72 < PR E BIZITFREFHIK&E &[5 T, AR OB T+ ok
FED X WHIENFRE T 5 &l Lz,

2.2 B P OBEKEDRRS

HRCOBLIEX 2013 456 A 16 H 10 FF 36 /y~2013 4 11 A 8 H 8 W 41 /3D 5 AR TH
% (BLREZE B ARER) . =R O R E&FH ORBKEOBLEO KRR % 2013 4 6 A 16 H~2013
8 H 27 HOWIR X 2-8-a 12,2013 4F 8 H 28 H~20134£ 11 H 8 H oMM %X 2-8-b (257,
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T
L=
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3 —0.2mm —0.5mm —1.0mm

f f f t f f
8i28 o2 97 912 917 0/22 9127 1072 1017 10/12 10/17 10/22 10127 111 11/6

B
%] 2-8-b B T DREKEDOZAL

BLBAAARF D 6 H 16 H 10 FF 36 i DK EZ 0.0 mm & U CHIMIZBAR Lo, AEET
. HOBEMBG & RO & O O HEREFTKGRH2Y 12 BRI OB E13, 2 2Oz £ &
DT TOLM) & LTHRYHFW, £ TRWEREMOBER L X LizE A, X 2-8b DT



P> 72O 274.0 mm T, OLWlEAKE L TIHBRMIM TR b Z 0 o5l Th o7, ZoHD
1 ERER AR 2-9 17T, 2oL, BE 18 BNk A B oM iE LA im Y BmIRIC Rt S
R ZB-TeZ D, WIRCEEL Eo-BERNEAZBIRI L7, 9 A 156 HOHB/AKEIX, 1.0 mm T
230.0 mm, 9 H 16 A ® HFE/KEIX 43.0 mm ThH o7z,

AN Ad
<1 STS 1318 WAN-Y1 |
§75hPa |

& 3 |-':p'_ = TR DGR i R I;u ST oEE

£ | f,/ I, _-\:..:.:.

15H (H) SR FEL1HS 16H (B) M THBIER 4+ %%
X 2-9 OEMBEAKEDEN-T-HEZFOERDODRKIA

HEL » AARR RS2 2013 45 9 H 0 HARD K, KK,60 & 11 &

X 2-10 {ZBLAEART oo B K EIC W T H /K E 50 mm 2L E 100m R L OV 100 mm BB
OFAEEAEH ZEICEER LR AT, F0fE. 6 A, 7TH. 9H., 10 HI12 50 mm LLED
FERRERSR AL, 6 A& 9 AICIXHFBE/AKED 100mm B2 5 HFIAFREAE LT,

5

A7k E 50~100 mm
4 m Bf%EAKE 100 mm LLE
3

A B ((=])

0 .

6] 7H 81 9H 10H 114

# o oH
2-10  HF&E/KE 50 mm LA DR AR
# 2-2 1%, B oK RN E TEBIR LREE L7-FBKkE (LLT., BUREBEKE ST 2077,

BRI O =FEEO RN EFHIC L 2B FEK 1L 0.2 mm 775 1,209.4 mm, 0.5 mm 7% 1,244.5
mm, 1.0 mm #5728 1,258.0 mm TH Y., 1.0mm 23K H% <. 0.2 mm #0370,



* 2-2 BT OAWEF OBHKEKE L 1.0 mm

it & OBLHRC R KB & D22

H H 0.2mm#F | 0.5 mm & | 1.0 mm 7
BLAEA R o8 pE K (mm) 1,209.4 1,244.5 1,258.0
LI R o o AR B2 (=] 6,047 2,489 1,258
1.0 mm # & OB E(mm) 48.6 13.5
1.0 mm &+ & OB ZEDEIE (%) 3.9 1.1

SFEEOREF O CHIRE K EN R D KE W 1.0 mm #H2 YL 95 L 0.2 mm FH OB
HREKE L D7#1T 48.6 mm, Z DEIA1E 3.9 %, 0.5 mm F TIFEREO A 13.5 mm, FHE51E 1.1 %
ThHbd, 0.2 mmitDIED N, EZNRKIWERKE LT, ZREFCE, STEEN/NSWEEETDO
HRESEEIC 22 0 . FTAMEE L TV DM ORBAKBRIED HIRALT L E 9 BLRNH 2 5 HsE a4k

N H 2 0.2 mm

2.8 MERBREE & i | oo B

ACRAELSTU

#* 23 [EFTSRAEDIHIAIAIEL & A

SRR o DRV FREE R O HER IR BUR L 72 D73, &

2-:3 ThH5DH, FEMMEIL, 1.0 mm FFO#AE R

DFEN RO T, BIAIE, BREIRFZ] & R ORIy

ZIDOREFFEIFEIREDY 60 PRI TH D &4 2 & HRfE]kE

IR X 60 mm/h (1272 5,
HARK] D BTSRRI 0 B[ 4%1%. 100 mm/h

A DR HENRE DL, 2D 3.6 %iZhH

722 45 FHl, 200 mm/h ZH8 2 5 FHE) 3 FHh

BRI ShT,

FEFREE (mm/h) | HBEH | BE (%)
0 ~20 801 63.67
20 ~40 196 15.58
40 ~60 119 9.46
60 ~80 64 5.09
80 ~100 33 2.62
100 ~120 12 0.95
120 ~140 12 0.95
140 ~160 7 0.56
160 ~180 10 0.79
180 ~200 1 0.08
200 ~220 1 0.08
220 ~240 2 0.16
2-111Z, 1.0 mm

e EHIETT S,

FFOBUANE D & RO T-RFFRERNIRE & | 1.0mm 512° 1 [BEEE3 5 IZ, 0.2
mm F2EE L 72 B A5, 0.2 mm #& 1.0 mm FFORBKICKTT 2INERFEETHIE, W
FREIZRIFRZ2 <. 1.0 mm #2381 [BERE4 SR 0.2 mm FOEIX 5 0T TH LN, 150
INELTND, MEOBRELZEET DL, 5E2EI(XH, 4L PO TH - 72450 O#FFICIE
Wo THAE, B2 0.2mm 3 & 1.0 mm #HiE. (RIERBERISE 2R L, #PHA CIIeE N RS Tl
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BB OZIT/NE WV, [P OOQDREMIHIL 6 5RO 0 R FM T 578, 1.0 mm DO F/KEIC
T, hOREE T, ZOHBORED 10 %L FIZHEYST 25 2 mm F2OZEN T,

3.5.2 341 2 100 mm/h LAk O RERTHREE S R R RIE L 72 B0
5H 9 H 14 1 30 45~16 I 20 4> (UTC) @ 1 3 EOEERKED 7 5 7 %% 2-29. [EIFEEREO
1 53 ORENIRE % X 2-30 (2R,
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WM OMFEKEIX 0.2 mm 7728 172.4 mm. 0.5 mm #F72° 186.0 mm. 1.0 mm 7% 194.0 mm T
b5, TOMMORKERREIL 1.0 mm 7T 180 mm/h TH 5, KFODOTHRIHEMAIC, 11
M 25 C 7= - T, BERNTRE 100 mm/h BLEDOFBEKD W2, Z ORI Tk, 3 FEHONE
FHOBPE D ZENRR 2 (RN - T2, F512 0.2 mm 71 C 1.0 mm # & OZENR KXV, 0.2 mm 7T,
1EEMIAY Y CTLO mm FHOREKED 10 %HBIZH 7225 20 mm BOENREAEL.0.5 mm i T 1.0 mm
FHOBEKED 4 %2HT-5H 8 mm DZEN T,

8.5.3 Ffil 3 Eft L2 T 1,000 mm %8 % /-6

7H 6 H 121 00 45~8 H 12 K 00 /22T COMERBKBORSRI AKX 2-31 12RkT, ZOF
BITiZ, 7H 7HOK0045~8 H 12K 00 43 (UTC) @ 36 et L CRRAH 0 | FaREKE
1% 1,000 mm Z#8x 7=, BAO 7 A 7 H OFE00 /02 HEIE 9 B 00 43 £ Tidk, —FEB LW Bk
& o 7o S NFEIREED e & [E/K 1T 200 mm FREETZ o 72, [R1H 9 Kf 00 43 ARE, SRV RN AM#E L 7=,
36 R OfEK &%, 0.2 mm #72° 1025.4 mm. 0.5 mm 77 1080.0 mm. 1.0 mm #+7% 1109.0 mm
T, 0.2 mm FOBHAMEE 1.0 mm FFOBED 21T 7 %0 83 mm, 0.5 mm 7+ TiTHI 3 %D
29mm TH D, KITIFR L TWZARWn2S, HIFF O 1.0 mm #2535 U2 BERRE O R EIT 212
mm/h TH Y, BoKENZIKICH 2727 B 9K 00 0 LIEIE, K& 2 BiE ORE 2~ %% < %
AL, 0.2mm #HX° 0.5 mm F COREBRZEDRKRE < IeoTe,
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H B (UTC)

X 2-31 FEHEFRKEDOZEAL
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4. £

B MBI COWERRFRAEDORERIL, LT DHEY Th D,
0.2 mm FFORERIIL, FERFRER 60 mm/h & #HEE T 7,
PR DY 60 mm/h 288 X 5 FEAKICIT B TE <D, 2D K5 RelEKIRE DFER
INFEAT 2 BE RN C BN V306 S 72 v,

0.5 mm FFORERFIL, FERFRER 150 mm/h & HEE T 72,
FERFRE 150 mm/h 22 5 X 9 RIEFEITE LW RN TITBRETE R0,
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HINE I8 U 72 EKREIT 2 RSO RER A

FIRBEORR DM F I RWEFONERR ZHH D 72012, N LI —EF & DKz WG
DZAKANZEK LIz E EOWEFHOISE LWL T 2 FEREIT -7, ZOFERTIE, HKE LRE
T OB O RO T HFKENS —E U, HEAREDEMICEHIIShZZ 21225, L, 1E
KEREENRE <725 & BB E TN T0BMEHER <R | BEE T 05K D 78 EDBREN
LT D, ZOX D RBIGNTA UG D EKIREE DS, HUKIREIT 3 5 HERA TH 2,

1. BAENCEKREZ I L7 =5

SN HEKREEFRT 5 H5EE LT, Xy MR MOIEHZE VIR, 20X v v 7SI % H
T AKBBERETTHEEALEBER L, FEBIT, WIRZEB T 25O T#, X 3-112R-T X
N, R E TN SRR D BIZ_y PR MVEZBEEL, Xy MR MLOF v v T ORI BRI EHK
R T oA RE LT, ¥¥y vy 7OROKREIIE, 0.6mmeo, 0.8 mme ., 1.0 mm ¢ D 3 FEEA,
At 9 & /ERk L7z,

X 3-1 LB ALY 0.2 mm &, O5mmqu 1.0 mm 7

A TN EFHIINEBI THEN L7 — 2 v i — (UA-003-64) Z WL T, & E4
DEABIRF A 2 5edk L7z, BFMEFHI LT, W CARDEDF ¥ v 7% F T IRIRHEI 2 i L 7,

1.1 EEAR

SREORE I AREFHIR L TTo e EROME L % 3-1 18T, Xy bR MLOFy v
DFRILT — 7 TIEWIRAET 1,800 cm3 DK ZE AL, ¥ ¥ v 7 OFT —F ZFN L TAKOICEKE
Btk L7-, 2 0 AREKERITII CEIi L2720, [IESCHFOEIZL 52y FR MLVORFHE
DI, F v IR LT ROER 2 ERERED BRTKICHT AHENEZ SNLBN, 22T
ILZF DRBITHZRE L TR,
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* 31 FEHlE

HoOH M =
% BT | AR BISARGERT R ) EERET
Bg #] | 2018411 A 8~9H
MR | i@ IR ERE. 0.2 mm FF. 0.5 mm FF. 1.0 mm 7t =FEH
. Ny AR bMVEFY YT Fy o 72IE 0.6 mmP,0.8 mmP,1.0
K AESFF . ) . o

mm® D 3 FEEZEL, Xy FAR L 3K, Fr o7 G 9
HAFE |~y bR FIZ 1,800 ecmd DK & AN T HRHEK
F—sgk | 7 —4% 1 H— Model UA-003-64 3 &

1.2 EBER

3-2~1[% 3-4 1Z 0.2 mm

Yo IR TDHERTH D,

HEF 0.2 mm7t

160

140

120
eg 100
g
= 80
=
L5
%
:ﬁ 40 A

20 W\

0 -
0 10 20 30 40 50 60 70 80 9 100 110 120 130 140
R (53)
—AOFEZE : 1.0mm (1FEH) — RO : 1.0mm (2[FH)
ERT 0.2 mm7t

60

50 /
B /
=
g
30
m //’
%
fﬁi 20

0

T
10

T T T T T T T T T T T T T
20 30 40 50 60 70 80 90 100 110 120 130 140

iRIBRERT (4)

— ROHEZE : 1.0mm (1[EH) — RO : 1.0mm (2FH)  ----- 1800cii M iE A (57.2mm)

3-2 K KX OVEKEORERFZ(KX
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FEOEKIZKTT DIREORERZ/RT, K 3-21XNDEL 1.0 mm DF




4 3-2 D ERIE, FEERBHLA) D ORBRFEIZ 6§ 2 EAKREDETH 5, KR ITEE £
OB ORFFRRD & RO 7z, HEARDBRIERZIL, <> bR MANOKEDKRE WD, EKRE
1% 90 mm/h B TH D, KEN/NEL 722 EHEABEIT/NS L 725, P OEFRERITER L
72 2RIOINETH D, 1EIHE 2 BIEOFEROE N T/ SV, K320 TR, BaEEE & 2 O
OEEIRE RO T HEKE (BEKE) OZ{bERT, BKEOHIX, mm ThbH, BlxIX,
0.2 mm HOWEFHTBN T, T—Z o — UL 25 100 [HOH4A, 100X0.2 THRE T, 20
EEXOWEKEIL20mm L 725, HKEORIEMIE, FERFRGE & & b2 2, KEMIZ 57.2 mm O
TRAEBRTIT S, EBEOy bR MUZHAK LEZ & S F—FHET, BENELTWD,

X 3-3, X 3-4 1%, 0.2 mm FHIxT 5, ZNENF v v T ROELE 0.8 mm D~ hAR F LTkt
TLHHEG L. F vy TROER 0.6 m IZXT 5856 OREIR ISR T 5 KR & EKEDO (L%
N IS

At 0.2mmat
160
140
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=)
E 100 -}
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80
X
peiza!
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% 60
H 40 "‘\\\
20 )
0 | | | | | | | | | | | | ! |
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RRIBEERT (49)
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e 0.2mmff
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g
~ 30
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X
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feimmef ()

— ROFEAL : 0.8mm (1[EH) — ROEL :0.8mm (2[FH)  ----- 1800cn 7K it (57.2mm)

4 3-3  VE/KIREE S K OVIK #E ORI KX
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AR 0.2mmEf
160
140
120
=
E 100
E
80
#
pi=zt
™ 60
%
0 M
20
0 !
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140
RRIERERT (43)
— AXOFEL :0.6mm (1EH) — R OEE : 0.6mm (2[EH)
FRF 0. 2mmit
60
50 /
40
g
g
30
i
X
:‘:\H 20
10
0

T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

PRI (5)

— RO 0.6mm (1FEH) — ROFE : 0.6mm (2\H)  ----- 1800cn DK it (57.2cc)

3-4 MK X OVEKEORERFZ(KX

1.3 BELELYD

SEIDOEBRTT —Z a0 =16 ROTZIROEREOEKIBE &L FKEIT, TROEBY THD,
N AR MU ERANZEK L7z 1800 cm3 57 O/KEIFEALE 200 mm DO AKEIZK LT 57.2 mm D
KEIZHET2DT, ZOMEEHEMBDZENRETH D, 1IEH & 2B HOREM & HEMD 57
h T Lo R R 32 006K 34 Th D,

* 3-2 MKGREE L AERAZORMR (0.2 mm F)

RO R E7J<% (Eﬁi“l FH, £ | FKEEDOZE | HERAE
A3 2 8] B ORI E ) (1EIR.2EH) | O
1.0 mm 30~90 mm/h 53.2, 52.8 mm 4.0, 4.4 mm 7.9 %
0.8 mm 35~85 mm/h 53.6, 53.2 mm 3.6, 4.0 mm 7.1%
0.6 mm 15~40 mm/h 55.0, 54.8 mm 2.2, 2.4 mm 4.2 %
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* 3-3 MKGREE L AERAZORMR (0.5 mm FH)

. y . EARE (EN1EIE, A | HKkEEDOE HE A
ROHELE KR R .

23 2 (8] B o HIEE) (1[EH.2EH) D)
1.0 mm 60~145 mm/h 55.5. 55.0 mm 1.7. 2.2 mm 3.6 %
0.8 mm 40~80 mm/h 55.5. 56.0 mm 1.7. 2.2 mm 3.6 %
0.6 mm 20~45 mm/h 57.0. 56.0 mm 0.2, 1.2 mm 1.2 %

# 3-4 FAKEE L HIERRZORfE (1.0 mm &)
-~ EARE (EN1EIE, A | HKkEEDOE HE A

ROER | Pk \\ o - i

25 2 8] B o HIEE) (1[EH.2EH) D)
1.0 mm 40~100 mm/h 56.0. 55.0 mm 1.2, 2.2 mm 3.0%
0.8 mm 40~100 mm/h 56.0. 55.0 mm 1.2, 2.2 mm 3.0%
0.6 mm 15~40 mm/h 57.0. 56.0 mm 0.2, 1.2 mm 2.1%

X1 EBRBAMEL . R TIEATO y hAR MVNOKDBFER Y DT 078 > TR
THEKBRFE N ZUR IS D DRI > B ERS LTz,

%2 JEREEIL, HARLEDOZESF7.2X100 TR, 1HHE 2 [HHOYEEZ1T-
726

#3250, 0.2 mm i TIENROEL 1.0 mm & 0.8 mm OF % v 712K HEKERZ, BiFEOE
HMBLIC O EEKTRE 60 mm/h 28 2 5 FHIRE OV, EORFOREREIL 7.9 BL U T.1 % T
3%% EAl>TW\W5, ROBEL 0.6 mm OF v v 72K DHEFKTIK, FEAMEITRAKNT 40 mm/h T
HY ., ZOWEREIT 42 % ThoT,

733 XV, 0.5 mm HTIHENTNOREIORDF ¥ v 2L HEATH, HIEBRZET 1.2 ~
3.6 % Th ., WgeE 3 %OHIPH TH o7z, HAKMRE 150 mm/h 2 2 EKBELZHHRTH 2
EWTERD -T2, PIERFOMHRIZITE 2o T,

#7345V 1.0mm F T, TRXTORXIOROF ¥ v 7 TOEKIZH LT, PERZEIL 2.1~
3.0 % FTHoTo, HAMEIT 100 mm/h LA Tk, #5822 3 %L FTORENARETH 7=, Lo
L7eA 6, HAKFRE 100 mm/h 8 2 23K EZ FH CE 3, WEFONERAOMHERILTE 2
o7,

2. FEEITHEKEZHIE L 2=

KB 72K EZ T U2 KRELZBH CED HELE LT, A7k —EELZEKT D HE
BERLI,
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2.1 AR T OBE

AR F TR ERF O K DI —EBKEZMWEHNC KT D720, B LY, ERESEE R OR LS
TEHOERTHEHINTWDETF 2—T7 7R (Tube pump, IMESTXNE U THMHRNESED 5N
TR Fa—TRTEND) BERALE,

F 2 =T D TLINT KD WNAS

=Sl el Y

LML
0—
n—3
Fa—7 R
i :l T Fa—7
] | | M-
TR
OF H
EIRAA v F
WA
X 3-5 Fa—TRLTDINE X 36 Fa—THRLTORH

Fa—TRE, K35, K36 IRTEIIC, WHEDH DT 2a—T 2 Al 57 —L0DN
Ul Llcn— T TIEUE LR b FORIKEZHKT 2R TH D, Fa—TONELET — A4
DR THRENRE D, T —L2OBEEEOEIZ LD | SKkKEEZZESEL LN TE D, 7
— ADEERITE—F —T{T 92, BF OBEEET —F — CTIIW e Am CRIEEENA 2T 5720, &
7 v ¥/ E—4%— (Stepping motor,Stepper motor, /N/LAE—X —L[EERE ) A LT,
ZOATy B TE—Z—OFMIT LY | FEEEL 0 7 6 i R O #IPAN CHERZ —E IR 2
EMATRE & AR 0 ZE LT HEAKIRED MG DD, AEEH LIzDix, 7 XU 41880 Model TP-20SA

(X 3-52H) THbH, &35 I12F 2—7 K7 Model TP-20SA DftAED—# %7~ T,

# 3-5 F 2 —7 R 7 Model TP-20SA {4 (Bl BAE X v k)
HoH N fii =
7l X | TP-20SA TR ot
K7 | 2v—F—RoTE2RAT o TE—X—TEE) |27 —A
R 7 AEREL | 1~250 rpm

}

Fa—TME | vVar, ¥14arR), 77—AFR) fardu & HIH AT
Fa—7HE [6dX9IDmmP,7d*x 10D mmP W dX2E D
HE K ¥ & |5 ~ 1,000 cm?¥min

5 TR 100 ~ 240 AC 50/60 Hz
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ALERIT 1 40RIC 1,000 em? DR AP ENEB ATRET, ZOfEIE 1 RIS 7~ Y 60,000 cm?
DA RITHIS S 5, EE 200 mm DFA N ORI & A RFHCEAT 254, #S 1 mm 0
KEIX, 10emX10emX0.1emX3.14=31.4cm3 CTH D, > T. HEAKHEE 60,000 cm3/h DiFK
B 60,000 31.4 = 1,910 mm/h TARY 5, ORI E BRI 5 RAMRTHIE £ 125 1>
(o LR BT 0 AR Hi AT 5 b0 Th B,

2.2 FEBREBE

EERITRES A3 T 3 MIFEHE L7z, FEBRICHEH U7zt £ RN EH 1. B o R EE1HI 4 H
LTt 2T R& Th o703, 0.5 mm FAERAHET, BUSIZRI L CTH LN A — T DR D
0.5 mm FHAMH L7z, WO b KRR RERINICHER L -NEFH Th Y, K& Ae234
Ura\ MW Uiz, SEREAT & S DV TIE, # 36 1TRT,

#* 36 Hhhir & aht

H H M s

FEha5 T & R % 1[0 2015 4F 1 H 20 H~21 H: MeST FAR/ =
%2108 201543 H 3 H~ 5H :MeST HIg
%5 3 2016 452 A 26 H : MeST H

il R A F 3R EF 0.2 mm §F, 0.5 mm 3. 1.0 mm &
D= BEF3A

EsVi € %) F 2 —7 7R 7 Model TP-208SA 1+

ARk Fa—T R K DI S ziEk

AR MEFET (ZAKOEZ200mm H) 14

T — X Ik WEFHHT—# 7 7 —Model PL-5150N 1 &

HRf TR RGO T A EFH T — % 1 ' —Model PL-5150N &, HyEE T+ LELRS
TEHIm(E TR L@, BB I MNEHOHNEFICE TN T v ¥ U o Itk ai#E L
R TH D,

SREE O T ER OZK O OEAED 200 mm ThH 5 70, WEFHIEKT 2 i EITHYS
HAKOFEIE, 200 mm FFEEHONEE T TEHELE (¥ 3-758), ZoOREE I, KRR
BEEFOMAKFHEIHEHL TCWZEEDOH LT 7 AMOFFEET THY ., WEETIZ 31.4 cm3 DK
WMADE, NEETORKY Tlmm 27T X9 ICHRFESN TN,

X 3-8 |1Z MeST AR/ HEITFRIE L7- EBRIEE A2 R T, $iKZ v I DT a2 —T R 7 TREWGA
I, FOKET 22— T\ THE E T RIREF OZKMITHEK L, EBRK TRICHKY v 7 O KE
EEETH LT, HAREEHER L, KA LEOHAKE V7 OKRNTF 2—T %2 LT, Fa—TR
VAN ERE TR IAENNEFHIER LD, Z DR OEME F 3 OAEIREZI AT — # 1 7 —IZUX
gRIN5,
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X 3-7 H7ARNEET X 3-8  MeST AR /7T E L 7= R Ak

X 3-8 DFEBRIERE Z ] L TIT - = FIEOFEAMILL TOME Y TH 5,
(1) =X uF—ORZRIEL L, G EIRNEHCERT 5,
(2) Fa—T7KRCTORED ZiE L CHIEREZEET D,
(3) EEfETIFE > TV D KREETHIKT 5,
(4) #AKZ 7 ICHEE T CHE L TERICHERKEZEKRT D,
(5) ZAKMICHTEDEKZ R Z 729 Bk, HEABESEZ R LIRET D,
(6) HEAKFTETH., KLY ORKBEEZHET D,
U bEoE¥E%, 1 FEEORE EIRMNEFHI X, [F—3/KET 3 BIFEM L7,

) I R A K U7k & | ) 3 O Es B 3 L 7K B A i L C L i
) T RIFT R OPEAE A I L7, PR & BB OENMERE Th 5, ZOREDFINE L
T, BRBRERKZVEEO, B E T OBERS 2B TE RN LR ERELDBND,

# 3712, VRBREE & RUE U CRBIAT > TR 2 79, BRI, 40 mm/h 705 600
mm/h OFFTH S, £OOHINFENME L7 £ N R 2 L ORARETHY . 0.2 mm FT
1% 40 mm/h 75 500 mm/h @ 9 BefE, 0.5 mm FC 8 Beff, 1.0 mm T 5 BepED G FF 22 BEREIC
DVWTHBREIT o7z, ZREN, 1 BRICOX % 3 ROKBREIT -7,
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# 3-7 Wt EIRNEF I OMEREEA
HEKFREE | 0.2 mm G | 0.5 mm & | 1.0 mm FF
40 mm/h O
50 mm/h
60 mm/h
80 mm/h
100 mm/h
120 mm/h
150 mm/h
200 mm/h
250 mm/h
300 mm/h
400 mm/h O
500 mm/h O
600 mm/h

O

O

O|O0|010]|0

O
O

O|O0|0|0|0|0

O|0|0]0

2.3 EBRER

0.2 mm D% 1 [N HH 3 BIOMHTRE R 23 3-8 B3 3-10 1737, BRI OFRERZ BB L
T, 0.2 mm FFOMERERDK 60 mm/h B L0.5 mm FFOHIEER DK 150 mm/h DITFEIZD
WTEHRIICERZIT o7, 8 1 BIOFERTIX, BKFEMEZ —EIZ L), ZRENOEKBE
TOMNSVAFNEAL L, 1 7 VVARFREICT G T2 EADE ST 2 E0n, 5 2 A3 LU 3 [F
DEERTIE, TNEIDTEKIEE T/ L 25342 100 73V R 7 DK E 2 FafllFHHE L CER
Zatm L7z,

& 3-8 0 H&K 310 OEAMEIL, FANF 2—7 RN T OHREY 278 L T BRGE 2% L
Too EKEIR, FEERBALERF &M THRFOIGK Y 7 ORKEOZEEZNEE T TEHELKD, ZDOHEK
i & HKERFE D B FERKREZ KD T, HKEIL, WEETTHELZETH Y | BA2E mm TR
WKL TWD, 22, BEARRCT —Za b —nbEG0Nn7/ V2 THY, 7V AEL Y, #
FAKEA RO, 0.2mm FHOMBEFHIIBNT, 7 —F 1 —VUL 2N 20 FIOEE, 20X0.2 T
BETE, Z0L EOWRKEIT 4.0mm & 725, HEKEOHMIZ HEAKELF U< mm Th o,
BIEFRZEL, (FKE—#EKE) HEKEX100 TEHE LT,
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# 3-8 H 1Rl fENTREIRFE (0.2 mm F)
K 8 5 AkE JUKRRME FEEKR S #EKkE
(mm/h) I (mm) (rH)  EE(mm/h) ([=1) (mm) WERECD
1[=H 4.3 5 51.6 20 4.0 7.0
50 PAGINE] 4.2 5 50.4 20 4.0 4.8
3 [alH 4.2 5 50.4 19 3.8 9.5
1[=1H 8.4 5 100.8 39 7.8 7.1
100 2 8l H 8.4 5 100.8 39 7.8 7.1
3EH 8.5 5 102.0 39 7.8 8.2
1=l H 16.4 5 196.8 72 14.4 12.2
200 PACINE! 16.7 5 200.4 71 14.2 15.0
3 [alH 16.3 5 195.6 71 14.2 12.9
1[=1H 33.7 5 404.4 134 26.8 20.5
400 2 8l H 33.2 5 398.4 133 26.6 19.9
3EH 34.0 5 408.0 135 27.0 20.6
# 39 H2E fEFREFE (0.2 mm F)
KR . HokE UK EdETUKER oA #RkE
(mm/h) I (mm) (%) EE(mm/h) (1) (mm e
1[=1H 16.8 30 33.6 81 16.2 3.6
40 PAGIE] 16.4 30 32.8 78 15.6 4.9
3EH 15.9 30 31.8 76 15.2 4.4
1=l H 18.4 20 55.2 87 17.4 5.4
60 PACINE! 17.7 20 53.1 84 16.8 5.1
3 [alH 18.1 20 54.3 85 17.0 6.1
1[=1H 21.0 15 84.0 97 19.4 7.6
80 2 = H 20.7 15 82.8 95 19.0 8.2
3 [alH 20.5 15 82.0 95 19.0 7.3
1[=1H 20.1 12 100.5 93 18.6 7.5
100 PACINE! 19.9 12 99.5 91 18.2 8.5
3EH 19.9 12 99.5 91 18.2 8.5
1[=H 20.5 10 123.0 93 18.6 9.3
120 2 = H 20.0 10 120.0 89 17.8 11.0
3 [alH 20.5 10 123.0 92 18.4 10.2
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#*3-10 3 [F HTEERE (0.2 mm §t)

K 8 . AkE KRR FERUKER SR #BEOKE
(mm/h) I (mm) (rf)  EE(mm/h) (1) (mm) WERECD
1=l H 20.6 6 206.0 87 17.4 15.5
200 2 = H 20.3 6 203.0 86 17.2 15.3
3[EH 20.3 6 203.0 88 17.6 13.3
1[=1H 19.2 4 288.0 79 15.8 17.7
300 2 = H 19.3 4 289.5 80 16.0 17.1
3[EH 19.3 4 289.5 79 15.8 18.1
1[=1H 18.1 3 362.0 78 15.6 13.8
400 2 8l H 19.6 3 392.0 78 15.6 20.4
3EH 19.6 3 392.0 77 15.4 21.4
1=l H 20.0 2.4 500.0 76 15.2 24.0
500 2 = H 20.2 2.4 505.0 76 15.2 24.8
3[EH 20.3 2.4 507.5 76 15.2 25.1

#£ 38 MHFE 310 OFEENDL, TRTOEBRIZBWT, HAKBENRKELS 25 L, BHENKE
<725,

0.2 mm &, 0.5 mm &, 1.0 mm FDOZFNENDFIEBRFERI G, HAKBE L FRZEDRR A 3-9
R, RFORBUINEF OFREEZD 3% Th D, 7o, FlEit TOUTLLHRZ SR TR Lz,
0.2 mm F+O YT EFRIFIEKIEEER) 30 mm/h (135 T 8 % LRIV | FEKIEE 60 mm/h T5 %, =D
e  FEARRENRKE K RDIZONTIREIIRE 2D | AUKRE 350 mm/h TiX 20 %% EFEl->7-,
0.5 mm FFTlE, R 3 %Z 2 2D DIXHEKMER 100 mm/h THY . ZO%, #AEIFIRKEL
720 FERMT 8 WIREE THINT 5, 1.0 mm FHCIE, 7872 3 % & & D DITIHEKIEE DK 200
mm/h THY | ZDO%, BEIIRKEL BRI, ZRK6WLFTHD,
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30.0

25.0
y =-7E-05x> + 0.0812x + 0.5471
ol
20.0 sle ™\
. 0.2 mm it
_ i 3
§ A ]
= 15.0 :
g 4 .
=4 o’ .
o 0.5 mmzat
L
10.0 2
e x| v = -3H-05x%/+ 0.0307x + 0.2839
. % o o hlueasedd of
° f“ b PPWIEEC A
. 4 .8
5.0 «§- . L
e, TR 1 v =-2E-05x2 + 0.0189x - 0.0141
& )
3% = €
R ° 1.0 mmit
0.0 <+ = .
100 200 300 400 500 600 700
7K 98 1% (mm/h)
3-9 KR & IERR 2= D BfR
24 £&9

Rf £ RN ER ORERN 2 MR o720, KB I THIE L2 ER 21T - 7o, KM

IZXT 2B BERRORAEZ REG D, HIEL 9 D2 KBEDRIZRT 2 LN TE,
FERIZLLT DY Th D,

0.2 mm FFCiE., H/AKRE 30 mm/h LA F TIEREZE 3 %N TH A28, 60 mm/h T5 %, 100
mm/h TIE 8% &

0.5 mm FFCliE, FEKFEE 100 mm/h PLF CIERAZEN 3 %A FTH 523, 140 mm/h T 4 %,

MEDENPRE 8D,

200 mm/h T5 %fEE Th 5,

1.0 mm 7 CIE, FE/KTEE 200 mm/h L FCTRRZEN 3 %A T TH Y, 400 mm/h THFRZE 5%
BRETH D, —FMEOREF I HEFOF THIERMAMEITD - & HE< 200 mm/nh & HEE S
N5, BAENCHRENTEOEUEISRE L2 Lixm4 72 st 5,

39



3. BEIFIANETFOHAES

81F ¥ XV ITHE

A T RRER O/ VIV AE S THEAT LT ¥ 2 U U TBLN, WEBIICEEL 5252 L0
HoZenh, BEETHREHO VA EOHIFEE Fx ¥ U 7 BROBERIZ OV THH
T %, 3-10 |2, MBI E TR EFHONE 24 LN OGRS 2~ KAEO AR TH - 72
S, VIR DT DITRE I N —TEDLONAZ 2N, v 7 3xy hE U — RAA v FREY
o TW5D,

D R

J—RAAL v F

3-10  HnfEl =9 RN EFEHAE O

. a— — ~\ X 3-11 12V — RAA v FOfEE RS, X

= — . DLEBRAA v F OFF, FEA ON OiRfEE

MRRGMER Y — R orr \l/—J‘ ALTWD, U—=FAASL »FEHDOLIIZ, 2

| e AR DRI U — R V82 A 06 % F > TR

L. 7 AEOHIZEASR TS, 20V —

NE RTAYN s RAA »Fizxt LTY — ROl i it %

P B S B INZ B & U — RASBE S, AR L7z

i N B AN LT BE Al LIRS ON (2 | —
= i A ) B,

o o8 T R % TR CIE, ~ 7% o bR

ON DEYZ T & D7D > TWT, B58 F - OfiREIC

X311 U— RKAA v FOHE HoE T, AAICHINEZEL, BEETHED

ONTBENTWDH E XL, v Xy FEU—FR
AL v FORITIBEL TS DT, U—RKAA v FIE OFF (A—72) THY ., sl E 0 6sE8 %
WO D bEE LR (BEIETRELAATICR sTERED LX) 12, v 73y Mok-oTY
— RKAAL v F MR ON (V7 r—X) OFE@IREEIZDH, ZO%, BHEIETHRKFHAIHENTLE D
L R —FRAAL v FIXOFFIZRED, V—RAAL v TN ONIZRDHFHT, AKX, 1 ED

40



SNNVAEEREELND, LU, RENERY — RO Bl 2 EaT, £ 721380 2 ERT
AR CHEBLG 24 U T, BiFIZ ON,OFF ## 0 ik3F v % U 7 (Chattering) MFAET 5
Land b,

X 3-12 12, Fx &V o 7EFOMEREZ R, KED EBEDOMIME SO R THATZE 33 F
¥ 2V 7 THY, #HED ON,OFF Z#0ik¥, TBREOX I/ SIVAESZONLL BB b
0 DREZRE B ChHIVUE, BT WD, ERRITITHEI XA 1 T Okt B BB 723 I3
572, MADOEMEIL, BEETHREFOHNEZOT ¥ X V) o T eiERT 5720, Avn
Aa—FTEHHLZHETH Y | FimORRIEIX 200 ~A 7 o Th 5, WAL SV A EE0
B ERDRRD LA VR AT T ORREFE L L Z A, HERNICHE T~ A 7 e g0 T
¥ 2V T REDE S ERER I N,

i
i

[ W

200 /il

X 3-12 Fx # U 7OMEN () LEMEE F)

3.2 T—ZuH—DrIVAERITHRT BB ERR
~&Dﬁ~ﬁﬂwxﬁ%%ﬂﬁﬁé%é\Nw%%%mm?¥§uyfﬁﬁinék\E@i
9 IRNEBILEL 24T 5 D AR T 572012, BEETANEHOHAEFORD Y IZ, 7L A3
B> %%\é*ﬂ”é/\/vxfaﬁ%'r_&uﬁ_ CHEAEAS LRtE T 2 ER AT o T,
F v 2V TEEO VAT~ A 7 o Th DA, AN Lz OV AR CHEL T
X A5/ OULATEIZ10 S U THY . 2OV AEEE VUL AIEE L TEREZIT- T,
# 31112, EROFEMA B LOGHZ 7T,

311 ZEBRoFEH B L OGAT

5 H # i H FE b B OPT
POV ZAE BTk B0 | 2016421 H 21 B | sLEBAF AL EA T
IR MeST RSy =

41



SEfE L7 SEBROFEM L KERIT, IFO#EY TH D,

D BV AD AT
103 Y#
<« >
7 a—=x

F—T

X 3-13 VL ZADAS)

@ EVWWLrzd AN

5%

77— ((

/)

=7

3-14 KWILADANT)

@ HEE LT L ADAT
wIZ, F¥ 2V TEEEZMBETELT
r—A 1 2NV AMBEREWGS
10 Y# 10 Y#
<> <>
e
]
2%
X 3-15 #Hfi L7=/ )L ADATIA
A= 1
=R 2 NV AR E NG

10z9Y# 10398

<>

0.5 %

3-16 EHE L7V 2D ANTIA

A= 2

IV AFEAEEE I TV ATE 10 2 U RBOE VWL R E
HEIHTCT—Fua N —CE LT, 7—Fal—i%10
URO/ SV AZ 1T b LTRER LT, 728, 5 RIRGE
WA L7V A AEHEE T 10 2 U BRI OE VLR
ERATDHZLENTERVED, 10 2 VRO, LA THREE
L7z,

FOVAIEAEIEEIC T/ UL ANE 5 BoOEWRE O UL
AEREIETT—Fa W —TCIE LT, ZDORER. 5
DIV AE 1T ME L TEELT,

Bifge L7727V ADAT)T A b & 25— AR LTz,

POV AFEAEIEEIZC 2 oV AT 10 2 U BIEO
2OV A% 2 A L CRAESETT —Z i — TGk L7,
20 [E|DEGET A b & FEhE L7, WINOEAL 2 503
VA BT — A a I — 3k LT,

2OV AFEAEIEEIZT 0.5 OV AT 10 2 U g
DV A% 2 AR L CRAEIETCT —F e —TCIERL
72o b [EIOEFET A NEITo72L 2 A, 3[ENE 2 2D/L
AT L, 2EIX 1 2V ARE LTCT —H 1 A —3I
L7,

42



EBRICBNW T — X a I —OWNHB 2R LT & 2 A, @ L7z LA A O — A 1 Cldn]
FHEBFOSNVAMEN 1 RLLEBRWTHWD 72, 65 G IER RIEE 5 & A7 LTIk Lz,
— G A 2 T, R E BB O VAN 0.5 B & RIEAEWZO FERIIES & BT,

R F IR R EFH O SNV A E 2N 5T — % v 7— Tk, 8 L2 OV 2 OMES 1 AR
DB D, W CTHIFE DSV A Z EFEREEEE S LA L, BE D/ VA ZZITMIT 7
WL D RABE A EN TN D & EEONEBRICTF ¥y 2V V7 EERBAELESEGTHL E
Ty WP TE, WEBAICEELY 525 Z ST o5,

43



BIVE £ & ®

REEEL, IR FEFIRHNEHOEIT A E 0.2 mm . 0.5 mm . 1.0 mm @ 3 FEFHIZHOW
T, BERBEICHTHRERMRERHE LR EET DO THD,

HPAMBLI I, W CH 5 A B O FREBLI 21TV, £D0%R, A FOF =T 7P TK 10 2>
HEORBHZIT 720 WTFROBHTH, 0.2 mm FHIFEFTIRER 60 mm/h RHEIERRTH Y .
INEHR D LB ETHRH2BETE RV, BERNTREA 60 mm/h 2 % 2 U LW R A kGG
5 EPERBRENKEL 2D Z ERHALNT/ -T2, 0.5 mm #HiE, 0.2 mm 7 X 0 JIERFIEL
150 mm/h THDHZ ERMERTE T,

FEREIZBW T AL —EREITHIE U7 K2 F RN ERHIEK L T, EBRICRIERR
REMERT HMELIT>72,0.2 mm FHIFKTRE 30 mm/h 2 5 &A1 3 %% % .60 mm/h
THREHAENRKELI o7z, 0.5 mm 71T 100 mm/h 2 5 EFAZIL 3 % a2 72, 1.0 mm 7t
1% 200 mm/h £ TlE, FREIL3 %N TH -7,

BB L OVER=EICIH W T 3 FEHORE 3 RN EHOMERAZM <L 2 A, 0.2 mm
AR BIES, 0.5 mm Ft, 1.0 mm FHDIETE L 72572, 0.2 mm FHiE, FEREEN 60 mm/h %
25K D78 U ERER G2 344 2 Hulil CoR I S 72V, 0 Huls o BRI L2 %
TREONEFORRNPEETH D,

Loy . AEIOFHEMITIZ L > T 0.2 mm FHORFNH ST/ 0 | YY) OFHAE B X ERR
i,

44



AW EOBIMA X — L BESE, TE—E

K 4 %= B A ¥

W g W DTS HERR T 7 ¥ 7 Ml bF 22 )t
BRI L OF =7 7 D TOBIH | 28773 L O MeST
T C O Y R

KR F FIRC O 5 2B D Fiti KEEHaEE (kR
BT — & AT - LB

SFH B C O EF B 5 0 fE KEEHEE (kR

TERR T B SRSt

SR HIIC O R AR 3

Rl WG R BT TR S SR B SR

IR FEAY FIRC D5 5 2B D F it (BR)/MABUERT IS OV MeST

Sylemileihe, HJ. | 7= 7 7' P TOEAER O ENM | North Eastern Hill K%

Cajee, L. F =T 7V TOEINFEROEN | North Eastern Hill X%

o ENHEBEROYEN - T SRR |,

AH — B SR HIBE (1)

K ER ENIEE EBR O I KEEHaEfE (bR

FHH KA SENFEE Z5BR O S KEEHEE ()
ENREEFEBRORE

W =PV HPEE T T2 (05 & O MeST
F— & 1 J— OEFE
ENIGE IR O FE i

HAT B3 . iy q% _ WS 7 TERD B X O MeST
— X0 i — DKk

KH 178 F—X 1 — Ok WIEE 7 LE¥E (BR)

= E=E& F— & 1 J— Ok WEE 1L (BB
::E ‘\\W: 6@ gﬂﬁ

Pt AL L S EIE (BB & O MeST

FIT K3 P

e s

WEEDE LD

KRG HIE(E BR)F L U MeST

WA ¥

FIRT F31 P

REGT RGN FTHT

AP e

EBRT R A H—

FURAEEBAN T LT

(T340 2018 4F 10 A BE, NEFARF)

45




ooEF

COREFILCELODIIHIY . ZLOHFITH NIV, [EITRENTERT 1IA FTER, W

R BISAFZERT R E ) SEERET B R WS OB A LR U CEM L72f 7 VT KGRI
R OSE, ENOBIRCEROEY 2482 LI-K[REHREE K . & FHifim o3 L CE
WIZHREEE T T3 (BR) ICIR<HEZ R L2V,

BtR#E#E4 & URL

1)

2)
3)
4)
5)

6)

7)

FrEIEEFNEENEN K[Gv AT L8 H2 (Meteorological System Technology Association

of Japan ; MeST )  URL:http://www.mest-japan.or.jp/

— BT E N /B ES LB v ¥ —(Japan Meteorological Business Support Center ;

JMBSC) URL:http://www.jmbsc.or.jp/

FOARR S B SBIFZERT i L ) S8
URL:http://rcfed.dpri.kyoto-u.ac.jp/frs/swel/SWEL.htm

MRt KHEEHEREERT  URL http://otakeiki.com/

A SAE /M BERT URL: httpi//komatsuins.co.jp/

KRN WA Bk XS 4k (Werther Information Communications Service LTD. URL:

https://www.wics.co.jp/
HPEE T2 #4141 (Oriental Electronics,Inc) URL:http:/www.orie.com/

46



R RER1

Fas o ARRRYS 2014 FERFRS
Y BT B ES i S L OB RE gsu bt v ¥
= 201495 A 21 H~5H 24 H
Z A Mov o isfE F RN RO LBl
RA L —FF

4]



EnfE RN B O R

S BT IR N St N IV /A

U NN S TN 53 A :h1= N T N AN N B R A

VR HOEE RS, 2B KB TERT, SRS MaBUERT, A RGTREGWIIERT, ° RUR A ER BT FERT

1. 1ZL®IT

AARENTIX, W& 0.5mm F124 T 1 [BHRE 2 i3 E
THREEHNES BRI TWD, —F, REDD 72\
SAOHIRTIX, WNE 0.2mm 82 T 1 AT 5 R ER %
BRI EGEZL . ENDBET VTRRRE T VT 8O
LWBEKBIG N AET I COEAINIGAERH D, 5
[Bl, IEAEZR BB RIES VA0 E 9 D ERRGET 5729
(2. 0.2mm 7, 0.5mm . 1.0mm 3@ 3 &5 OHAfE £ 5
MR EF 2 BN E U, SRl 2 556E L 7=,

2. BRI
LU LN ERHE, R 1 0l Th 5,
F1 HBSRCHERLCRES

1.0mm # 0.5mm &t 0.2mm &t
% R2-501 R1-502 OW-34-BP
¥ (3%1) (3%2)

(3¢1) 40mm LAF : =1.0mm,40mm i : fiED £3%LUAN
(3¢2) 20mm LAF : +£0.5mm,20mm #if : fiED £3%LUAN

FEESELANE, R S e Fri IR E ) SRR AT (R
IR AR BERERERAR]) TITo 72, WERFTORBRM A 1
2R, BRI, Rk 256 H 16 H22H 11 A TH
ETThHS,

K1 MEFHHRERR
Z£H»5 1.0mm #. 0.5mm 3. 0.2mm )

R OIT, WA F T 0NEET D mIC, 2 UL AES
" hans, T—Zo0i&Es — 4% e H—HOBO
Pendant) 2 L, #0350 U 7-REZIR3 S h
60

3. MR ERE

BHAR OB EKRIX, 1.0mm 3725 1258.0mm,
0.5mm #7% 1244.5mm. 0.2mm 728 1209.4mm T&H Y |
0.2mm &t& 0.5mm FOMTH 35mm, 0.5mm &t &
1.0mm FOMTH 183mm DOZENHTZ, 12 FERLL EDOK:
KRR EEXEIY & LT, BAREFZ O &Mk L
TEHETH & BUNHIRIC 27 EH -7z, KRz, 9 H 14
H~16 BIZoT T, AR 18 B O#TRFOMAKIX, 1.0mm
#C 274.0mm, 0.2mm #T 251.0mm TH Y, 21mm D
MK BEOZENE U,

KO LFERZHET D120,
THIZIT 72, K212,

10 IR KBIZ oW
1.0mm & 0.2mm 3o 10 4

48

IR K B O 2 7R T,

] ’
1 y=0.87x +0.087 ’
R2=0.9103

o

20
18
16
14 -
12 4
10

8

6

4

2

0

[BBIMXB{ORE B v -

02 46 8101214161820
1.0mm#EH DO REK B [mm]

K2 1.0mm # & 0.2mm #0 10 23RIBeA R D i

10 2Bk E 6mm L F T k< —FH L TV, 6mm
B2 5 &, 0.2mm FHCBIHMED /N S WEAS RS vz,
723%.0.2mm ORI EFIIE 80mm/h LI T (BliEH-4%)
ThY, 10 MR 13mm 28z 2 A ITAENET
HEEEENREWEEZEZBND,

B KR & EFHRAEOIE D 2> & ORI 2 T 5
728, X 32 1.0mm #7231 [EaE4 2 BN O 0.2mm
FHotEEEE A K72, AT 1.0mm 70> 1 [BHEE R
MIBR 2> B3R & 7= ok BREE . Hitdh 21T 0.2mm G OFEME %k
%9, 0.2mm FOREFEFANTH 5 80mm/h LT O
JKEEFE TiE, AR 5 B2 PO E IS 20T g
e, —J, BAKREN 80mm/h XD L,
IR 5 ML b/hs < b AN LT,

12

0
10 *
ﬁj . * -

#t

400 00 & e *

* *

(@) #m

SH3 3 N

*
*

O N B~ O 00
4
4
4

0 50 100 150 200 250
1.0mmzt EREEER D> 53R 2 BKERE [mm/h]

K 3 1.0mm FCTHEMUZBEAMEL 0.2mm FOREEIE O
B (EEIEE 5 M, BKE 1.0mm 25 TRLE)

4. FLLSHBOBE

A a0 LR BLHI T, BUAIIR IR ROBESERH D |
200mm/h % 2 5 & 5 72 U BE/KIREE % & Telig VO
KIBEDT — X G TE T, TOFRER, BAKREEMN TR
25 &, 0.2mm FHE. 0.5mm #F. 1.0mm FHZEERT,
FABRETE TV AR, 20720, WLWNEREOES
1%, 0.5mm &, 1.0mm #Z2EAT2008EY TH 5,



P241

JK#E B CXD) .
XD RRFERBEKRARH . OK2) REBRZFR KB

(K4 [RTRRARA. OK5) RRAFAERMARR

F—(X%2) .

BREFTER

MR ST (363) | KB

AT . OR3) Xt /IMABERR.

E-mail : nagase@wics.co.jp (7K #8 F]) . hayashi.taiichi.3m@kyoto-u.ac.jp (#% T&Z—)

[ZCHIZ

6. LLEELRAIFER

5¥5h (1) (HEK f@ia (K1)

+ BXRERTE, E0.5mmid X T1 EEEE I HE5EF
FTHREHALERASA TN,

s —A.REOLRVNEN OIS TE, E0.2mmiEH
T1EEETIMEFHERATIELS TNAET
DTRORBTOTHEEDHLNRKREN LS S
THERASNDIEELHD. TDHE  RIROBEKE
RIS 7B TERN=0 . BKENBDIEIZLS
BRSNS,

- S0, ERAREFANRIESNINESINERITT
A1=8IZ, 0.2mmzt. 0.5mmEt. 1.0mmEt D 3E DEL{E
FIRREAEHIREL. LERBAEREL =,

2. WBBHREREY

EiEB : FR25F6A16H~11A8H
ISR REAKZEBHKBTAT BURE S RERFT

(FOER LI R 38 22 2 20 2 A T )

14 0mma+ 0.5mm#t, 0.2mmEt)

3. LEERERIERLEREFES

|
HE  R2-501 R1-502  OW-34-BP
L (%1) (%2)

(3%1)40mmLL T : £ 1.0mm,40mmiiZi : FE 0 £3%LIA
(3%2)20mmEL T : £0.5mm, 20mmiiZiB : FE 0 3% LK

=0.2mmit OB EFEE : 80mm/h AT (Shig & {T1k)

4, T—RMDEREFICDOT

ERIEOT—EDEFIZON
TlE. F—4BH—(HoBO
Pendant)Z AL (FXH) . ix
BIETHEETHEC. /ULRE
SHHAEh . EEILEEZIA
Hehd,

0.2mmEt, 0.5mmEt, 1.ommEt DEMEFTDLNT,
EHET ORI EDRENSKERBEITEEL.
FIHERETHETOBRKEER -,
(EEDFETITHL. Z5EIEM)

RIERBOER

[ zE0xTicsL. Z2oRENSEHT2ETOKORENT. GERIE) |

+0.2mmét =0.5mmét *1.0mm&t

||z (& M (& |5 QW [x |5 |
1E8 7 7 1EE 17 15 =B 32 31
2@ 8 7 6 2@ 16 16 2@EH 32 31
3EE 7 6 3@AE 16 16 3@ 32 33
4E B 7 8 4EAB 15 17 4EAB 32 32
sEH 6 7 5EA 16 16 5EH 31 34
Fi 68 68 Fty 16 16 iy 318 322

Bk B0.2mm=6.3cc K7k E0.5mm=15.7cc Bk E1.0mm=31.4cc

0.2mmét, 0.5mm&t. 1.0mm&t2E,
FEFARET, EADEREFT RIS, FEE—EOHBRSHIEND,
HEEBAOREICRIBELO ML, SHAZRRLT.

6.1 BAMMPOEEBAR

= #AIBAE (6/16 10:36)
wo =+ 0.2mm  0.0mm
= 05mm 0.0mm

Em 1.0mm 0.0mm -
- | ‘ S RS . / D
Ml s i =
Mo J‘ i I |

a0 s I - BRAKESO:

BENT2-nEHERAHY AN B FREHORKEIZEABANBEHIA

B2 Hot.

" ioes | BHISOVTE. 6.3 BH2TRNTS. v
Wiso 2 = |

" i e i

g
shseon ennno spseor omem e Tiante hse Tmen e e sk sse anos sz smism
B BRIHRI R ORE K E (6/16~8/27)
= — BAES®: e
we | BAIBSOEAKIZESLOT, DEMmBAEL Hes
| CRRARMEEL S ot I
oo~ PEIKEIE, 1.0mmEtT274.0mm, 0.2mmit T [ESI s o Ciet SR A
253.0mmTCHY . 21mmOBEKEDEMELL =, i e
S (RMISOVTIE, 6. 3 FHI1THIT ) r

s | BIMET (12/8 8:41)

| BRI OEERKE

| 0.2mm  1209.4mm
j 0.5mm  1244.5mm
10mm  1258.0mm
=0.2mm&t&0.5mmEt OMTHISMm, is==s
0.5mmBt&1.0mmEt DM THIBMmDEA H =, |

)

[ e 1o

e
. BB TR,

N j
o00_s 5727090 10/2000 10/7090 10742090 10747090 101209 107090 1100 15000

E2 SRR R OME K E (8/28~11/8)

6. 2 BAHMPDI0NEERKE

@0.

(32 MeTEnoms 3 n - o

2mmat&£0.5mmat D105 FHEKE S

7 105 EkE10mmR B TILEC

y=09277x + 0.0427
208502

—HLTLAHAH, 10mmELE(Z
72BE. 0.2mmEt TEURIEAN
SWMERARLNT .

“$5(2, BHSaTIE20mmIBORE
KETH2mmDEA itz
F-HEBbTIZ10mmIBDREEK
ET3mmUEDEN W1,

s o (BHIISOLTIF6. 3 HHI1
V4IRS THEATB)

d =7, BBcD &SI, 10mmi2
EORKTHLERIFLEAEEN
BHIH Btz
(BHIZDLTIE6. 3 FHI2
THETS)

H 2
O.5mmit R ]

mmmw B3 kAR 00 2mmit. 0.5mmit )

1WHBERKESRE
(BT L 1286, WAH0.0mmDF—HIFRR)
MR 2 DEMER

% :E3ka. b, cOBRIHDATL05 AR (mm)

9/15 18:00 17.6
9/2 7:00 66 100
7/3 20:30 98 100

@0.2mmit£1.0mmEt D10 EERKE S

(33 *RESO™S 3 m - o

» 7 105 &K EEmmEL T Tld&{—

N CRaeT T BUTUOAN, emmEBR AL,
A 0.2mmEt CRBTEAVNELMAR

MEShz,

I, BSabTE2mmIaDEM

Hfo

(BHIDLVTIE6. 3 BHIT

HET D)

=5, BEcTIRIommBEDORK
KTERIZEAEEN T,
(BHIZOLNTIE6. 3 FHI2T
BET )

6 2 1 s s w B 1 1 1B 2
Lomm3 M A ]

O T ®4 £ BRIt Do.2mmit, 1Lommite)

a 8/15 18:00 176 200
b 9/2 700 6.6 80
c 7/3 20:30 28 100

105 EHFKES HE

(BT IV 1250, MIT0.0mmODF—HIXEC)
KRR : S AODE TR
% : B4 La, b, cCOBRFORL05 MK E (mm)

@0.5mmat&1L.ommEt D105 TEE K E S

° lososat rordss ot =0.2mmit DEKE E B
® e %8 %9%L. FSab.cDFE
% b BEEH. 0.5mmitE1.0mm
o 4 FHIDWTIE, Bk @Iz &
H BIEB2EFHEMNof=,

%
i

5 8 0 1w 1 1 W
Lomm3 O HME A ]

mmmm S ESAMRBO0SmmE. 10mmEt)
A0 PR A RS HE

8 9/15 18:00 195
b 9/2 700
< 7/3 20:30 9.8 100

(BT )L : 1009, TMFF0.0mmDT—H &)
100 SR AT
49 % 5 La. b. cOBHBOR0BEIEAR (mm)

VE 5T D LLEE A

WA E(Ck4) KO HEF (%5)

6. 3 HFEMLEH DR
EHIBKEDENKENSF-EHI(9A15A 17:25~18:03)

w0
HEBKE  :33.0~37.0mm N
3 | RAMRKIREE : 200mm/b | Yo
y
30 } 4
B | BABEERSE, RYSKOIE
B 02mmEtARCRIBLE,
K g0 || Fho, 17:50F TIERKIBEOMM/ .
E | umeoomEstt. EERCE —osmm
Tas \ERLE, N | iomm
10
o ne SNNERTY
9/1517:20 9/15 17:30 9/15 17:40 9/1517:50 9/15 18:00
L]

E6 0.2mmat&ELOmmtISEABIKREN ST HERHD
1P EOFEERKE (FR254F9A15H 17:25~18:03)

250

17:50~17:59M AL, KA
80mm/hE KESHA . 200mm/hid
20 | OEEFES BT, uy -\
" EDMD0.2mmEtHE, 0.5mmEH+>
* 10mmitEH_BLBHTETLVR LA
i 150 WRRERY  HEREL T, 10955 v Zoil
£ B3 mmiEDE AT, YNALL T
" 0 ) Hiwm
e f ”‘ IR (80mm)
{
50 T i U
L
L & el
! \ ™
<) I
0 N !
9/1517:20 9/15 17:30 9/15 17:40 9/15 17:50 9/15 18:00

L]

B7 0.2mmit&LommEtIcENREREN 1BERITFH D
15EDORKERE (FR25E9A158 17:25~18:03)
XN ETRKBEER L 10, EMEHOHRIEE . UFOBEY LS
0.2mm#Et: 12mm/h, 0.5mmét: 30mm/h, 1.0mm#&t :60mm/h

EH12: BKEDEINNEASF-FEH (7HA38 20:09~20:50)

o THERKE 295~302mm [ sl
RAREIKERE : $990mm/h
B
5 20
s BYHBDIE, 02mmEt BABMTORS -
2 MECRIELEo BRI, 295~ i
= 302mmérzY., 2iE 0 5mm
m ImmBlA Lt | - 1omm
m
e KRR
1EEDBEL, 2
IFIFEAEEM o=,
0 ot
7/320:00 7/320:10 7/320:20 7/320:30 7/3 20:40 7/320:50

B8 0.2mmit&1.0mmatICEA LA FERFHD
13 B OEERKE (FR2547A38 20:09~20:50)

BKEE ISR T
90mm/hFET. EThLISIDEF
. 0]

|| mkmEERSLL

[=~3 3 IRBXH
©
8

il
7/320:50

7/320:00 7/320:10 7/320:20 7/32030 7/320:40

B9 0.2mmEt&LommEHEA M IEEREH D

13 BOMRKEE (FM2547HA38 20:09~20:50)
MINBTHARBELRLEL-0. SREHOSREL, LTOBRYELS

0.2mmét:12mm/h, 0.5mmét:30mm/h, 1.0mmét:60mm/h

7. FED

+ SEOLEBATE. SRR PISERAOHEEAHY.
200mm/hE#B 2 B L5 HL L EKEEE S TIEIAL K
BEOT—4EMGTE,

o FEKIEEABOmm/h LT DIEKIEE TIE, 0.2mmatE+5
IZBRETE—H. 80mmEREZ HMEKRETIE. 0.2mmEt
DEKEHLOMmETR0.5mmEtEEER B LD ER D
JKBIRRITER TETLERNI LA b A Tz, FDEEMLE
iz 171z,

. ZTOHR.BAGAEHIEEDE, 0.2mmETE, 0.5mmEt,
1.O0mmEHZHAT, +5BRHTETLVEN, COF0H. BL
VRESEORKLNHET D TIX, 0.5mmat, 1.0mm
HEERATIONESTHD.




R RER 2

¥4 TECO-2014
XY wy T YT RRTATNT
W 20144ETHTH~THO9H
% A Kb : Comparison of RainGauges in Natural

Rainfall Conditions

BGER LS

50
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ABSTRACT

Three kinds of tipping bucket rain gauges (0.2, 0.5 and 1.0mm) are compared in the relatively heavy
rainfall region of Japan for three months from June to November of 2013. Total amount of observed
rainfall are somewhat smaller in 0.2mm rain gauge than other two rain gauges. In particular, when
the typhoon approached in the observational site and heavy rainfall occurred from 14th to 16th of
September, the difference of the amount of observed rainfall are large.  Rainfall amount for each 10
minutes by 0.2mm type is in good coincidence with 1.0mm type in the weak and moderate rain intensity

and smaller in the high intensity rainfall.

1. Introduction
Tipping bucket type rain gauges are prevailing as one of the standard instruments for rainfall
measurement. However, the small amount for one tipping cannot respond sufficiently in the heavy
rainfall and sometimes makes the small evaluation of true rainfall. ~ Simultaneous comparison of
three types of rain gauges was carried out of Different amount of rainfall for one tipping exists and of
these rain gauge

2. Observation

Observation of comparison of response of tipping bucket rain gauges were conducted at Shionomisaki
Wwind Effect Laboratory (SWEL) of Disaster Prevention Research Institute (DPRI) of Kyoto University,
which is located at the end of the southern end of the Main Island of Japan. Three types of tipping
bucket rain gauges (0.2, 0.5 and 1.0mm) were installed at the test field, as shown in Figure 1 and the

distance of each rain gauge is 1.5m.
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Fig.1 Installation of rain gauges at the test field(left), 1.0mm type (left), 0.5mm
type(center) and 0.2mm type(right).

3. Results

Total amount of observed rainfall are as follows; 1258.0mm for 1.0mm type, 1244.5mm for 0.5mm type
and 1209.4mm for 0.2mm type in Figure 2. The difference of observed rainfall is 35mm between
0.2mm type and 0.5mm type, and 13.5mm between 0.5mm type and 1.0mm type. In particular, when
the typhoon approached in the observational site and heavy rainfall occurred from 14th to 16th of
September, the amount of observed rainfall are 274.0mm for 1.0 type and 251.0mm for 0.2mm type.
The difference of rainfall amount is 21.0mm.  Rainfall amount for each 10 minutes by 0.2mm type is in
good coincidence with 1.0mm type in the weak and moderate rain intensity and smaller in the high
intensity rainfall.

Rainaflall amount{mm)

6/30 7/10 720 /30 Bfa 814 819 o o/18
Date 2013

Figure 2 Total rainfall time series of three rain gauges
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4. Summary

Three tipping bucket rain gauges (0.2, 0.5 and 1.0mm) are compared in natural rainfall condition in the
relatively heavy rainfall region of Japan in the rain season from June to November of 2013. Total
amount of observed rainfall are as follows; 1258.0mm for 1.0mm type, 1244.5mm for 0.5mm type and
1209.4mm for 0.2mm type. The difference of observed rainfall is 35mm between 0.2mm type and
0.5mm type, and 13.5mm between 0.5mm type and 1.0mm type. In particular, when the typhoon
approached in the observational site and heavy rainfall occurred from 14th to 16th of September, the
amount of observed rainfall are 274.0mm for 1.0 type and 251.0mm for 0.2mm type.  The difference of
rainfall amount is 21.0mm.  Rainfall amount for each 10 minutes by 0.2mm type is in good coincidence

with 1.0mm type in the weak and moderate rain intensity and smaller in the high intensity rainfall.
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Comparison of Raingauges in
Natural Rainfall Condition

Taiichi HAYASHI ¥ Tsukasa NAGASE?,
Ryosuke KOMATSU Yoshihiro WATANABEZ)
Shinji HASHINAMIZ’ ‘Akira YAMAMOTO?,
Masashi KIGUCHI®

1) DRPI, Kyoto Univ., 2)Weather Information &
Communication Co., 3)Komatsu Fasctory Co., 4)MRI, Japan
Meteorological Agency, 5)IIS, Tokyo Univ.

1. Introduction

Tipping bucket raingauges are used as one of the standard
rainfall measurement instruments. These type raingauges
have several kinds, following the Bucket size.

The raingauges with small size tipping bucket are
sometimes used in the heavy rainfall area and their
performance cannot follow the real rainfall amount. We
have looked that the raingauges with 0.2 mm bucket type
were used in the summer monsoon regions where severe
rainfall occurs in the summer monsoon period., .

In this research, Three kinds of tipping bucket (0.2, 0.5 and
1.0mm) are compared in the relatively heavy rainfall region
of Japan for three months from June to November.

2. Observation

Date:from June 16 to November 8 in 2013
Site : Shionomisaki Wind Effect Laboratory,
Disaster Prevention Research Institute,
Kyoto University q B

Raingauges
1.0mm, 0.5mm, 0.2mm

Test Field

4. Data Acquisition

|Compact data logger (HOBO Pendant) |is installed in
each tipping bucket raingauge. The time of pulse
signal is recorded at every tipping of bucket.

5. Calibration of Raingauge

Water were dropped artificially for 0.2mm, 0.5mm and
1.0mm raingagues and calibrated the tipping performance
of both buckets of all raingauges for 5 times.
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Result of Calibration

+0.2mm =0.5mm +1.0mm
1 7 7 1 17 15 1 32 31
2 7 6 2 16 16 2 32 31
3 7 6 3 16 16 3 39 33
4 7 8 4 15 17 4 32 32
5 6 7 5 16 16 5 31 34
mean 6.8 6.8 mean 16 16 — 318 322
1 tipping rainfall
0.2mm : 6.3cc 0.5mm : 15.7cc 1.0mm : 31.4cc

The result of the calibration is sufficient and the observation was started

6. Result

Time series from August 28 to November 8

o i
T -
-_E- - {7
E L f
= - |
2 | o
E = [
g |Z /
. o i "
i £,
i
- st tem
s save wrom fhaoco o srom waress wrrom e wiowm wom wprne Wiesm 1iIb0 RO
e (D, @...: Rainfall series : rainfall recorded by
Date 0.2mm, 0.5mm, 1.0mm raingagues
* A, B...:No. rainfall record by 1.0mm raingauge
Typhon approach « Rainfall : Rainfall series are separated by the

period of no rainfall for 12 hours

Total amount of rainfall

* 0.2mm type 1209.4mm
* 0.5mm type 1244.5mm
* 1.0mmtype 1258.0mm
* Differces

35mm between 0.2mm type and 0.5mm type
13mm between 0.5mm type and 1.0mm type

6.2 10min rainfall

Comparison between 0.2mm and 0.5mm raingauges
0

y=0.8277x +0.0427 .
1 R =0.9502 Samples: 1286
Cases are excluded for the
rainfall amouunts less than

0.5mm.

]

haw

*Good coincidence below 10mm
rainfalls for 10minutes. Above

10mm, the measured amount by
the 0.2 mm raingauge is smaller.

-Diffence is 2mm in case 1,
more than 3mm in case b.

[ 0.2mm raingauge

-In case ¢, the diffence is small.

it

2 4 6 8 10 12 14 1% 18 2

s
Lt
o
0.5mm raingague

[ | Time | 02mm [ 05mm |
a 9/15 18:00 17.6 19.5
b 9/2 7:00 6.6 100
c 7/3 20:30 9.8 100

These three cases will be
shown in the details.

Comparison between 0.2mm and 1.0mm raingauges

Samples: 1259

Cases are excluded for the

7 / rainfall amount of 0.0mm
measured by two raingauges.

V= 0.8737¢ +0.0876 1%
1 R*=0/9103

Good coincidence below 10mm
rainfalls for 10minutes. Above

10mm, the measured amount by
the 0.2 mm raingauge is smaller.

-Diffence is 2mm in case 1,
. more than 3mm in case b.

0.2mm raingauge (mm)

-In case ¢, the diffence is small.

These three cases will be
shown in the details.

o 2 4 & 8 10 1 1 16 18 2
1. 0mmEt DI EREA R Tmm]

1.0mm raingauge (mm)
|| Time | 02mm [ 1.0mm |
a 9/15 18:00 17.6 200
b 9/2 7:00 6.6 9.0
c 7/3 20:30 9.8 10.0

Comparison between 0.5mm and 1.0mm raingauges

2 -
¥=0.9062« +0.1035 4 Samples : 1009
Ri=0.8926

Cases are excluded for
the rainfall amount of
0.0mm measured by two
raingauges.

Bothe of the rainfall
measured by two
raingauges are well
conicided

0.5mm raingauge (mm)

1.0mm raingauge (mm)

a 9/15 18:00 19.5 20.0
b 9/2 7:00 10.0 9.0
c 7/3 20:30 9.8 10.0
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6.3 Special events
Rainfall at every 1 minutes
Case a at 17:25 to 18:03 on Sept.15
Large difference of rainall amount

o Total rainfall (mm)
%,

;e 1730 oA 1730 s e oI sounaIs 10

Date and Time

Rainfall intensity at every 1 minutes
Case a at 17:25 to 18:03 on Sept.15
Large difference of rainfall amount

-

Rainfall Intensity (mm/h)

18 17 a0 ) 00M18 110

Date and Time

Case 2 Small differnce of rainfall measurement
Date and time: 20:09 to 20:50 onJuly 3

Rainfall intensity at every 1 minutes
Case a at:20:09 to 20:50 onJuly 3
Small difference of rainfall amount

140

* In this comparison observation, typhoon approached to the
observational site and the serious event of rainfall can be
measured with the rainfall intensity of more than 200mm/h.

¢ 0.2mm raingauge underestimate the real rainfall in the
condition of rainfallintensity more than 80mm/h. Under the
80mm/h rainfall, the performance is sufficient for the
measurement.

¢ We are making the comparison at Cherrapunji in the
northeastern India to estimate the performance for the
extreme condition in this rainy season from May.
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We found that the TBR with higher resolution underestimates
the rainfall at the intensity than 80 mm/h.

The TBR with lower resolution is recommended to use for the
accurate rainfall measurement at the heavy rain places.
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ABSTRACT

Three kinds of tipping bucket rain gauges (0.2, 0.5 and 1.0mm) are compared one of the
heaviest rainfall point in the world of the northeastern India for two years. of observed
rainfall are as follows; 1258.0mm for 1.0mm type, 1244.5mm for 0.5mm type and 1209.4mm
for 0.2mm type. The difference of observed rainfall is 35mm between 0.2mm type and
0.5mm type, and 13.5mm between 0.5mm type and 1.0mm type. In particular, when the
typhoon approached in the observational site and heavy rainfall occurred from 14th to 16th
of September, the amount of observed rainfall are 274.0mm for 1.0 type and 251.0mm for
0.2mm type.  The difference of rainfall amount is 21.0mm.  Rainfall amount for each 10
minutes by 0.2mm type is in good coincidence with 1.0mm type in the weak and moderate
rain intensity and smaller in the high intensity rainfall.

Three kinds of tipping bucket (0.2, 0.5 and 1.0mm) are compared at Cherrapunji of
Meghalaya, the northeastern region of Indian subcontinent, where the largest rainfall
occurs in the world, in the rainy season of summer monsoon of two years of 2014 and
2015. Total amount of observed rainfall in 2014 are as follows; 8643.0mm for 1.0mm
type, 8379.5mm for 0.5mm type and 8154.0mm for 0.2mm type. The difference of
observed rainfall is 489.0mm between 0.2mm type and 1.0mm type, and 263.5mm
between 0.5mm type and 1.0mm type. The difference percentage to the 1.0mm type
are 3.0% and 5.7% respectively. In particular, when the heaviest rainfall intensity
more than 300hh/hour occurred sometimes at Cherrrapunjee, the most of the difference

is happened.
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Comparison Of Three Kinds of Tipping Bucket Rain Gauges
in the Heavy Rainfall Condition at Sohra (Cherrapunjee) of

India Subcontinent

Taiichi HAYASHI(Kyoto University), Tsukasa NAGASE,

Yoshihiro WATANABE, Shinji HASHINAMI(W

1. Introduction 0.2mm RG vs. 0.5mm RG

* We reported the some preliminary results of %
“the comparison of three kind of Rain Gauges in Japan” -
at TECO 2014 of St. Petersburg in Russia.

« In this time, we will present the results of the similar
comparison of three rain gauges in the much severe
rainfall condition at Sohra (cherrapunjee), Meghalaya,
in India, one of the heaviest rainfall place in the world. REEENEEE

Attt 3 v

yromrm e
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Fig.2 Scatter diagram of 10 minutes rainfall
amount of 0. 2nm RG and 05mMmMRG
(Sample : 5994, excluded the 0.0 mm rainfall
amount of both RGs)

0.2mm RG vs.1.0mm RG

2. Field Experiment

Duration: 28th April 2014 to 1st March 2015

¥

Site : Sohra (Cherrapunjee), Meghalaya, India
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Location of Sohra (Cherrapunjee]

Fig.4 Scatter diagram of 10 minutes rainfall
amount of 0.2mm RG and 1LOmm RG
(sample : 5893, excluded the 0.0 mm rainfall
amount of both RGs}

Installation of three Raingauges
on the roaf top of the house

3. Specification of Rain gauges in comparison
I

Type
Precision

R2-501 R1-502  OW-34-BP
K1) D)

1) &= 1.0mm for the condition of rainfall amount of less than 40mm/ hour, and
less than & 3% for rainfall anount of over 40mm / hour "
#2) £0o5mm for rainfall amount of less than 20mm, and
less than = 3% for rainfall amount of more than 20mm / hour
Measurement limit of 0.2mm rain gauge : 80mm / hour

0.5mm RG vs. 1.0mm RG

g

"
\

4. Data recording

[ ——
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ey
»

small Loggers (HOBO pendant)
recorded the exact ime of tipping
of buckezs.
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5.3 Comparison of 10 min rainfall amount

Both of 10 min rainfall amounts of
0.2mm RG and 05mm RG coincide in
the condition of lessthan only 2mm /
10 min rainfall amount. The difference
between two RGs becomes larger in
mere than 10 mm /10 min rainfall
amount. In the case @, the dfferen ce
ismore than 2mm tothe 10 min
rainfall amount 24 mmi. In the cases
@ and @, the rate of 0.2mm RG
/L.Omm RG is sometimes 80% in the
caseof 12mm /10 min rainfall amount.

Both of 10 min rainfall amounts of
0.2mm RG and L.Omm RG cincide only
in the condition of lessthan 2mm / 10
min rainfall amount. The difference
becomes larger in the condition of more
than 10 mm / hour rainfall amount.
Inthe case @), the difference is more
than 4 mm to the 10 min rainfall amount
20 mm. Inthe cases @ and @, the
measured rainfall amount of 0.2mm RG

is 80to 86%.

B
o

@ 58RI 216
@ 5280130 124

150 0.83

Both of 10 min rainfall amounts of
0Smm RG and LOmm RG coindde only
in the condtion of less than 3 mm / 10
min rainfall amount.

The difference becomes larger .

Inthe case ), the difference is more
than 4 mm to the 10 min rainfall amount
24 mm. Inthe cases® and @, the
measured rainfall amount of 0.5mm RG
is 80-86%.
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Figd Scatter diagram of 10 minutes rainfall g
amount of 05mm RG and LO mm RG
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5. Results
5.1 Cumulative Rainfall Amount
wiul ; + - 5. 4 Extraordinary Events
Observation Start == - 25l C 1 :Rainfall nt of th nsity of 300 / hour
. (25th April 2014) 1 Obsarvation Ead ase 1 :Rainfall amount of the intensity o mmy/ hous
| s 15t March 2015)
- 45
‘ Total Rainfall Amount 40
0.2mm RG: 9691.2mm [94%)
O05mmRG: 9936.0mm (97%) ]
1.Oomm RG: 10258.0mm (100%] E"
=
@ Extraordinary events .!; 2 i
i (@ Continuous rainfall of 100 mm / hour 3 :“::
s for more than one hour (9 hay 2014} 3 Cumulative rainfall - 10mm
| 2 : @ Rainfall amount of the intensity of 300 mm / hour R amount .
Qf:nnfdalaly:rf:ﬂ\ of more than 1000 mm : O2min Ro 2 388mm
i 0.5mm RG : 41.0mm
for 26 hours {7 & 8 July 2014) ; .0/ RG +43:0mm
e e www_voeewme R R
Fig 1 Cumulative Rainfall Amount {from 28" April 2014 to 1° March 2015) 3 {Time is UTC) i3 0 les .
528710 S/287:20 5/187:30 5/28740 5/287:50 5/28800 5/288:10
5.2 Comparison of Tipping Counts 0
W Rainfall amount of 0.2mm
24 Tipping counts of 0.2mm 00 RG indicated smaller than
o e ale RG scatter equally above those of 05mm and 1.0
and below 5 tipping . RGs, when the maximum
counts to one tipping of E Rain fall is 300mm / hour, SR
L.omm RG in the rainfall E ;
intensity of less than 80 = [eomen
mim /hour. However, in 2 I -
the range of more than 310 / Mezsurement lmit of
80 mm / hour, the cases g I 0.2mm RG : 80 mm/ hour
of less than 5 tipping are Eum
predominant.
JAESRSSARA 9 Tipping counts of 05mm s0
RG arealso similar
behavior. o 11 kil bigatet®s
5/287:10 S5/287:20 SN28730 5/287:40 5/28750 5/28800 5/288:10
—————isAas b Tune (UTE)
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# Resolution of Rainfall intensity :

Fig.2 rainfall intensity of 1.0mm RG vs. Tipping counts (Top:0.2mm RG, Bottom: 0.5mm RG}
: Expectedtipping counts of 0.2 mm & 0.5 mm RGs to 1 tipping of LOmm RG.

Fig.7 Rainfall intensity in 1 minute(28th May 2014 07:10~8: 20 UTC)

0.2mm RG £ 12mm/hour, 05mm Rmnu‘houn L.Omm RG:60mm/hour

+ Case 2 rainfall of 100 mm / hour for more than one hour
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#0 | Cumulative rainfall
160 |amount
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E |05mm RG £ 186.0mm
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Fig8 Cumulative rainfall amount (9th May 2014 14: 30~ 16: 20UTC)
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Ranfall Intensity ismore
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Fig.9 Rainfall intensity in 1 minute(3th May 2014 14: 30~16: 20 UTC)

FResolution of Rainfall intensity :

0.2mm RG : L2mm/hour, 05mm RG :20mm/hour, 1.Omm RG:60mm/hour

+ Case 3 Rainfall amount of more than 1000 mm for 36 hours

4
=000

- 0.2mm RG : 47.8mm
- 05mm RG : 435mm
1.0mm RG : 50.0mm
1.
1.
i

~-02mm
=05mm

Sth uly 12:00

0.2mm RG :1025.4mm
05mm RG : 1080.0mm
1.Omm RG :1109.0mm

Fig8 Cumulative rainfall amount (12:00UTC of 6th ~12:00UTC of Sth 2014)
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Fig.115 catter Diagram of rainfall amount in 10
ninutes of 0Smm RG and LOmm RG.

* The difference between 1.0mm kG
and0.Smm RG is 20mm in the rainfall
amount of more than 1000mm.

{a) Rainfall amount in 10 minutes of
O05mm RG is smaller than that of
LommRG,

ibjRainfall amount in in 10 minutes

of 05mm RG is also smaller the that of
10mm RG inthe range between 8mm
and 16mm.

(sample : 188, excluded the 0.0 mm rainfall amount

of both RGs)

6. Summary

Comparison of three kinds of rain gauges are conducted at Sohra

(Cherrapunjee), which is one of the heaviest rainfall point in the

world.

extraordinary rain cases;

Details of behavior of those rain gauges can be compared in the

(1)Rainfall intensity of more than 300 mm/ hour.
(2)Cumulative rainfall amount of more than 1000mm

in 36 hours.

0.2mm RG and 0.5mm RG are sometimes under estimate the

rainfall in the very strong rainfall condition.

The appropriate rain gauges are necessary to be be used in heavy

rainfall regions such as Asian Monsoon Area.



