H2E Ny 79— —S 085S

2.1 izt

Ry 79—V —FEVv—FEEYDOT > T+ E— LA FARSOBSGERE LR TE 2, 2000,
V=37 7 FERECEG CTEKAERHT 2 Z L0k, BERKPTREAKEFOEESMEOHE
5 (Rogers and Pilig, 1962 ; Aoyagi, 1968a) B T% 3, ¥/, KK LTHRAEET 28551,
V- RERTF Z ity 2% THE 2 {RE (Battan, 1964 ; Rogers, 1964 ; Aoyagi, 1968b)
TEH5IERES-T, BAEBAD LERPTREROBENTEETH 2,

Fiz, BEMAICB T 2RAEHITIR, BANTFOBE 2HENE L TREROBEESEETH S,
ZO%E, bL, RAWBSV—FEHB T a2 LENE, B—DF v 77— v —3 THEH
T&%, COARRT V7T 2—EMACEELT, FAUARAREETS I ICI>TRDEL—
S (B2VIEEE) FlOry 75 —FERES > 5, Bl - BEE2RKD 20T, VAD

(Velocity-Azimuth Display) A& & FEEH 3,

2.2 TEScmER Yy F5—L—FEfniz, VAD X 2HEFRIZOWT, F—5 OFiiLE,
HEBE L ZNCEER2RIZT T V7T HIAOKEME, V77 —F L OHBEE, 78R
T BB DRIER & 2 HEREIZ O TERT Y 3,

—7, R KRERSFOMEC DV TR, BECE3EDON Yy 75— v —5 208 L ¥ 2 (Pilié
et al.1963), L L, —RiCIZ2EDFy 77 —v— 2 BYLER2ZEVCEREL, H—HED
ZEFPy 7S —HELZARBCEATZZLZL 2T, 20 3RTHZEHESZHEL T3 (Armijo,
1969 ; Lhermitte, 1970), .

Armijo (1969) &, 2 6DV —F 2 ERERE O E T 2 FREERCB VT, FEEMEEDOE
FOR LA T OEFEEY 525 2 LI2k - T, B0 3 RSEHILT 3 HRERK LIy
ik —f iz COPLAN AR EMIEN S, FLEIE S 1 DOTFEHN%2 268DV —FDE—LDE
ZRABERNCEET 279, FANOERERS2EENCBEITES L, FEE2ERET LD
DB (~30%) NTEERERRETNLIERVWEWS, 2 DDFLHH %, Kropfli and Miller

(1975) B ZOHFRZ & - T, MIHREBROTN DS %2 WA E H L 72,

COPLAN ARETSNTARTH 2D, 7o 7 +rEBEVERTHY, i, 3EULEOFNY S
5V = k B HEAFIIT A TE B, SEETR, THTAOV—FBIARELED S
WEEEITS>HR GRILEENIZ Volume FEFR) H—RICAVSERZ LI ICA>TH5

(Brandes, 1977), ZOARTE, ZhZhOV~FCHELZ K v 77 —#E% 3 RTEOEAEE
% BEUITES  SERGEFR, FEELD 4 RPem ‘
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EEORFHICHTEL, BD SEA»EENEE TS, KBEFRTEIOARAERALTWS
WN2.3TFDEAFEL T —FDUBEZOWTHRS,

2.2 B—Fy7lF—L—Hit& s LEBRANAE"
2.2.1 VAD@ZERHFR
M2 1B v —FHEROERE: Vi, A% ¢, £ —LNOBKKTFOFEIETHESR Vi

35, ZORECBY BV —F A O WA G ITHLT, Py 77 —FHHE Vi iZkAi
FoThizzoNb,

Vo= Vicos0ecos(@— 0z )+ VesinGe -+e-eeeereess U 2.1

CORICEKAIE LT Vi 0 BT Ve O 3ESEENT B DT, B IZHEN I HUAICRE L
123BDR Y FS—L—FERANT 1 KORFHUET 2 L85 5,

LL, V-SERIBAORESERT, CNEIERBITNECTHS LThE, 6. 2E
ELTCHMARRI? VT F2EBTAILRES>C1EDV—FIZ X 2HBANTREL 2 5, 2D
EORBEME— Rk o TEOND 7= 13, WBCHRIA 0. % L D RENC ¥ v 75 —THHE
VokEoTHbT L, R2.2I0RT &I RRFHMBAMEL L THLALONZ, T0LdREFR
VAD #7 (Velocity-Azimuth Display) :IFEA TWw 2 (Lhermitte and Atlas, 1961),

Vo 37 7 FHAMBRLEFRICH S L&, Thbb fa=¢ TRAE Vi 25722 5,

Vi=Vucos Oc+ Ve sin Qg woreereseerranseeeennns e eeae e s e et rreeeeeeeaeananee (2.2)

y NORTH
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\ , X
r sin @, g

4 .

RADAR

2.1 VAD (Velocity-Azimuth Display) AR X3 AD - HDT v T+ EE
BAX

*  BEYIZER : SREEF R
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ER RN
> O Ve singe \\\~ééﬁ¢y
g
s , “Vucos (?’- 8g) cos ‘,’e '
0 /2 T 3m/2 2w
P—84

Bl 2. 2 —HokEE B THE X DRSNS VAD 4
g7z, BTAM, T72bb ba=po+r CRE/ME V2 3RDEIICEDLT I ENTE S,
Ve=—Vu oS Qe+ Vi Sin Ge «+eroerrrrererecermeiiiiiiiiiiiiiiiiiiiiiiiiireecninennnannns (2.3)

L7z > TR (2.2) & (2.3) »5

_WN=V. . eeeeereeeeeeeiiaeeeeeeeirateost —taeesesatanaaasaataaeeeenateeeaeaarnnaeaan
‘ V= 2 cos B : .4
i e e e e eiaeeeeiaaaaaeeaaaaaann
Vr= 2 sin B (2.5)

UL, EEORESMHIAT - BEYA Y F Yy —Dd 2 I REEO AN L ST, %
DD L EMPEEHLTWE0T, Bk C.1) WRTHHRCDS LRRS RV, 207D
EEEIMCER/N 2 REREAL CRLERSMDS Vi, o R Ve 2RO Z20BERNTH 2,
2.2.2 Fv75—F#%E PPI@ & VAD 5% 4185 -0 ORTAE

MEEA2.11319814F6 A 23 HIB 2, WA 3.3 THROWZ5emEL—F L2 Ry 7
S —YHHED PPl za—MTh 5,

S5cmPEL—F DN AFREBEFTL V77 —HE Vo DHEHERIZ+16m/s (ELL X%
15.97m/s) ThH Y, 2D, #7—RREBE TOTRRTEI LD, KOLSEBHTELTY
%,

CH 0>Vez— 2, B 0< Vo< 2

%  —2>Voz— 6, 7% 2< Vhs 6

B = 6Voz—10, F 6<Vo=10

K —10>Vp=-—16, B 10<Vp=16 (m/s)

ZIT, ADKBREEYTH ZBANTBRECREN TV —F AT WTIRIHETHD, ED
HBREV - oEE» > TITHBAETH 5,

HEEH 2.1 DEHBOFLNLY —FOME, 20km L KEH~—» —RENTED, LR
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TH 2. KB, LFEH SERAFICAGESEEL TV S, Thidy —5 s8R 28] > T8
LT3 ThHs, ZOHBEV—FHMTEE R RS L HAEEIRAICHELTW 501, H
FABECRER (180) D720 ThH 2 (M2.118H), %7z, WAL 3.3 Ol L —5FElSS 20 km
¥EA 5L, BERL2km 2EXAARERA (225 KhboTWa,

—%, BEREELES, EOREATEREEDL TV, THCBAEI HEL W30
BRETR L7 LS B ARHIEEE 16 m/s 2BZ e O RECTITELSRICEIZ23DTH S, &
B, BAFY 75 —HFEREGNY FCERT 2 HATHESN B, ZORKE Y 77 —FEH
WM 28, 270Ny PRy SHERABITT 2BEE L 5,

PlEgR A ¥y 75 —FGHE PPL 7 — 2 120w, FRLUSRW & 3 FEE S ORME 217
W, BEEF - o2 VAD S5 B 201, V—YEEFA L AMNFIAICET 2 28D OFFED
WBETHb,

¥9, V—FBEEAAORBIECOWTHRRS, K2.3ik VRD (Velocity-Range Display) %%
TOURERAICZ > THELZSDTH B, MRMEDEREICHIGT 5 1 — 5 Tir—ikic &
HEZDV—FD + Vaax (£16m/s) DAOHENSV, —H, L—FEHHSENT 2 £ 200
BEMAIE 30 CHREILTVW50T, L—F Bl 10km 2825 L EES 5km BlEE %D, 20m/s
BT EEDSEBCENING L1282, TORDEL.S TE 12.5km CIFELABSEET 2
3, ZOBEFRORESM2EEL U TR LEIR 2 /# > 72 12.5 km DUROHEE DG 2 Viax=
+32m/s D N4 T AEMATESE L7 VRD S L T2, %72, Oy 77 —HEBEHHEL L
TWEBEE, IR LHRICEL > T-16m/s 282 2 HFRIEOHEEBICHDLNZDT-32m/s
OWEXMZ TEE LT VRD AFE T5 2 £ TE S (Peter et al. 1977),

EL 30°
12k CELL No.140

DOPPLER MEAN VELOCITY (MA)
(=]

)3

o] S 10
RANGE (KM)
23 June 1981 9hI6m

2.3 v—SEHERSkmIZ Ny 7S —HEDITELFRBBER S 3 VRD
(Velocity-Range Display) 43f
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FADWEICL > TH48m/s FTO R v 75 —HEIERESAE L THEERZ 5, $2T0
V=SB BT ZOHEEBRZ CTRICHEZTILERE» 57,

PAEs~72 VRD 308G ALATFNZ, 2DV —F DBE 256 FiaE s i, F—v— 5 EBo
Ko7 —EHE Vo 7= 05 VAD M2 RDE I ENTES, 20L S RFIEER T 2.4
D VAD 7376 (BH) B/ T2, B 2.4 ED+16m/s 882 7@ FROIHE L
FZEo7cbDTH 3, '

B2RANAACBIBFMETH %, BRICL2BEREZERL T 2BE0 X512, #EFbET
BICRARHZER Y 77 —FE & Vaax 222 Ry 75 —HERHEL T 28BS (2.5 THRA
% 198148 6 A 23 HOH) P, MRMTLCHAL I —E23% < EBZ 3 —BOADHET, 20Ky
7T —HED + Viax BBZ T BHACE, TTRNFELEZF2NED Ry 77 —HER %
HEEL LT, V-SEROEINSAICA» T LOIMRURBESTbIND ZLickb, £z, 20X
IRBETH Vv —F HAAPAMICERISEW A TO VRD 241358 1 OE THlR~ZIEL Wi
BLURIERIT) CEMNTE 3,

L7zbs5T, 20k 3% VRD O F ST —5 10 & 87— L — S Bl 517 3 VAD 4
ik, B2.5 RS LI CHNARMEARERZ Ry 77 —HESM L2 5, ROFITIRAMNA 150°
~225" DEFICMDO FTELSMICH L T+32m/s ODFREFTER L L TT — 5 NHE S LT 2 8EE
ZDoND,

COTRERIIF Yy 7B LMBICLZ2 DL LT, BEDHMAIZEFHAA 0: » 5 HFEL
T, ZORy PS5 —HE V, 2EEL LTBELLANA 0 DRy 77 —3E Vi 2HEL, £
2m/sfHEDT—5 DMEERH 2 BEWIIF2m/s DWERT->T, V: KBLTERSRELET 2
7 — & WL B A 256 HALIZ DWW TIERITS o

Ll, Y7 Y27 CIOTF—FNERPTS5HE, FMEMEANATREECREINTYS
DT, b LZDRMIEBHBFIAICE VT, VRD SH 58T T2 £32m/s I N4 7 A ERTWB5EE
ik, WIEBRO VAD HMEE b £72, £EL LTERm/s BT NA TAINIZBD LR -T2,

Z DB VAD i 5IEL W VAD 282 AN FOE THEECEE T 2, Thbb,
ERUEEAEROES, B - WRTICHLT, ZOETEER—1~-9m/s (Atlas, 1961) TH2
ZEBbBoTWEDT, R 2.5) ZAVWTETEE Ve 2RO 2, b LAEELLTD Vedd—
41~—33 21213 23~31m/s DEE, +32 7213 —32m/s D34 7 X %, % DOHM VAD 245120
2B LWRESoTELL VAD B2 RDBIENTE S, BBRROAF TR Ny 77 —HED
EERSD LD HZERKSH 2 IETHS %I, TRESH 2 WA LRI ERICE>TED,
BIETRN LI RV —FETWTRELRIEE, BE»IHS2ALTIERTFODEIC
BUBHEODIHFERMELZ>T VS, v

PA b7z v — SRS E A A ROPHE LRAEI & W Ko7z VAD TR, 77— ORE
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REEBL TRV, LHL, EEEZERECERELABCL o THHL TS LREN, &
KL aA—BO—EBRI 72D, v— — F A Bk T 2 - ORI oo e A I VAD 4344
F—F D—EBRIF B LBHVED,

FORIF L TH, VAD 7 —% 256 HOWDHEIZ 1 HBWIX 2 FLETRD & 5%, HET <
BOF = FEBNRITHBEEHE L, AR Z> TEWEBEOT—I»BE Lo TRIFTWEH
BEEBHY, TRZNOBECOVWTHEDHHEE» LTV,

TRbLLHEDBECRRET—IOEBEI DT —F L 2R L > TRHILERTI N, 205
BV 7V 2T ORI E > THET -z 1, 2L ERCENE/S, 2OV—FD5HE 1 @M
1, 2MEDKET — 5 OWESHEL X3 LTHb, TOFER, Bl AAERICREZE
H&T - B DBECHERFICHENARETH S, 72, BEICDVTIH2.2.6 TH 572D TN
%, |
2.2.3 VAD 37D EkE

B 2.4 12573 VAD S IC BV CRAREIET, EHIEIHR/N 2 BECL D ROERBKETDH
%, REOHNZ1980ETH2HDO D TH 528, B 2.4 £13MfE 0.=40°, HE 8 km DFAT,
CrdE T R ERAMMERCEE LT aHITH S, M2.491F 6.=20°, BE4.9km T
U DELBSKE S EROHD S DRESEETH 5, K2.451% 0.=70°, HE 1.9km DFETH
2, BRERANTXTEOERCH5DRN Q. D1 SEEHKS L5, BIADLD Ry 77—
HE Vo WA TOETERERIDELCHFEL TS0 THDS, Licss> THEREHRY D
R, FCNBRICBY 2 AMARTOETHEREOTH—RUAMZ 5 v 5 OFH (FEm/s ~D/
AT7R) XEBbDTH 3,

2.2.4 Fv75—REREOTEL |

E#l VAD 534 O B HR D & ORI, AFRE Ve 0—HMl» SO FHRELTD, ¥4 ¥ F
Voe—, IR, FHE, BTEREORY—, K27 595 0FBRUT -5 ORESICL>TET 2
2, ZDREDORBED & L TIIRHERE o, BREE o/ Vu 2 WIIHHEERE 0 0 X 2 /58350, &
NEZMATR, BENRUVRRERFNCHARSL 2 ENTE S, 2 2 TRETEERE 612k 5 VAD
DROBEEY VT 72 BEREL LRy 77 —PEBEC DO THR, Z0H & THERE
X B2FHiIz SN B,

(1) EEEREZC & 2 3

ﬁﬁﬁ%ki%b/77—MHFW®¢M$iﬁﬁéﬁﬁﬁkt6x5wﬂﬁ@%5 2.6
1980 4E 7 A 2 HOBRBITHA 10° 25 70° £ TH 10° T L 12K D7z, 80X IBIICIEE DL LR
DONBZDTHONUDBRELTHE, ZOFITRREL DU T2ODEHLRDONE, 2T
B 3km DU CRANALEMT 2 L EREREMHBIML T2, T b b, BMATEAFERD E—
LBEBABBI U, —7F, ETHEBEZ L 3RERIBEAT 2, BEEZOBER LY — ¥ K4t
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T

ERROR (M/S)

B 2. 6 VADHERITL O DREE, v —5MAL/TA—5 £ LTRDbLI4E
BIREORES . 19804E 7 H 2 H 21 &,
KHETZORMII—-Tho TETEEE -3~—9Im/s Zbz>TBY, ZO%E FHEEDFALF
YU BEMNAREOHARE SBECHFESL TS, ZhinfL T, EBSRTCIRE Kk a—iz
HE5THORERTHY ZOETHER —1~—2m/s Th b, LId> T, AUAACE T 2T
—BHo>TH, Py 77— FHRECRKIZTEHOFER LBRAOEIMZIR S B> TTFEIZL 5
THEHELE S,

—75, $km DA EDOBEE TREMAIEF EBHRREESIES 2 o, AFRO—RES Thed s
D, ZRICHE-STEELWAT 2, T4bb, BE4.5km & 6km BT 10° L 20° THE#ER
EEOBEINBHBRICTED 53 DiE, LRL7—BAFE2 50T ELTOU & 5 EHZEHY
WA Tn3 ZERRBLTHn5,

3, 1980 EFIZEB-MD 3BT DONT Y, TRTI I TRRBERBRIC T B2 20
BIZRELTWabIF TRV, L, BE3~4km 28R E LT, EANCZOTETRHENA
2, FETEEMANEEEEL SR TTICNTVRE I LRENTHo 2, ThEDERD HEW
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BERCIREMA?, 2L (BVEBERTREMADS S VAD 54 o> Rl BERRET 2 2k
ﬁ%ﬁfééob@b,ﬁ“%ﬁﬁﬁ%i@@@ﬂ%wﬁwf,Wﬁ%#ifV—Yﬁm%ﬁ5C
i, BRHIOERES L7 OEGEOMEN DS, L ->T, 2EECbl > TEEREZ[ED
FEREHAP —EEATCED 2 L RMAELZERI LN TEL 26, ZOMAR TRy Y
F—=V—F L BRRETD Z LHHRETH 2,

S, ZOBHEBNB VT, ZOFFEE+1m/s RIZ &3 &, 50° BTV 60", £2m/s Tl 20°~70°
3 VAD S HIE CHE L 1M Lz 5. —5, BIOE» S R2 L v— VB -7 7Y v 7l
B —EOREE, BHAOHIBECET Y 7)Y I BESEEsILE, R (2.1) 2obb
D5 ESTEMADHIER Y 77 —HEIZHT 2 KERSOBERSVBRKEL ZBZDT, ZRIZT
—fER L LT, AR T 2BED ERESIIETE 2, 207k dRTROMAEED N & EHER
#F+1m/s TiZ50°, 2L T+2m/s Tid 20° DEMMAD 3 iz OHENREMAL 255,

M2.73Mofle LT, 1989078 9HD VAD A OEERBEDBESHERLELDOTH

10
EL 10® ——
Sr , R
" 80® 0—0
” 60% o---o
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o 2 4 6
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X 2. 7 VADERAFLSDRBE. L— S Mla% 5 X —5 £ LTHD L7-1E
EREDOEED T, 19804E7 B 9 H 09 B,
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%, REREDEIHE 7 A2 HOBI(K2.6) 10 SRTIHBIZAREL, ZOBSTREE 4.5km
UTTt2m/s 2BZTWw3,

Lo LIIANE & 2 BESOBAIE 78 2 HOBIEMIEL T 2, 20 &5 fBL OBFIC L >
THREDCRERIMEIIRZ 205, A & 2 BEOMBURFREMER 2R T 2 L8 1980 F£EHIC/Th
N4 SDER» B S5hiz,

(2) v—5LVyFHIRT—% O

V=SFHRT -5 i, [RFIERY — S BEELER 200m 2 H 2, BESKEEHAD SR
BNV VTR ELZEBRAT -5 LB ETV, ZOBECDWTHN,

X2.81319804F7H 2 HORE AR 707 7 4 VThH 5 BKHEET 2 7 0 10°, 30°, 50°
EUTRZOWTRLTH D, BT, BKT a—BOE3 D OFIRRO 720 10° 12617
LRABHBEZIMOMADOBREE LY 2km U ETE-> T3,

(V)T VAD HEOBERME (M 2.6) 12k 5 &, M 10 OBAEE 6 km T b EREFE
EXRECZERBRD, BLAZOMA L EE 6km OV —FHET—5 13V > 7 ORI EE
E-BLTBYRPTLERDBRIHIGL TS Z E2tbd b,

BMET LWV —FHRT -5 VT T L6532 L, BE Ikm LT TRRMA 10°, 30,
7203 3km BAETIZ 30° B2tk L TR BAMIEL Twizc, T2bb, V—SBREZERIIV—5
HERERE LEBHEECH20MLT, VY TRBGE» BRI > THENTWS, &
D71z, WE 3km UTTREARIC & 2REFERIHELL T 3729, VAD SHOFEREBED
BT EMAZERE VY TEAZEBOMNEN R,

ZHhIZL T, 3km A EOBETIX VAD BESED T2 EMAI BT 2 v —FEHIZEM L R
Lo THENEY Y FHBMEET 2 TESP 2TV, 20k S RENZEMORLZ LT,
T2z 510 2 KAHROY— Mo Bb N 3 R, VAD 5L L TREEZEDT  2uBIAI S
BV—FHES AT s ANES Y TFOSAT ANV EROHIEERIRWETZ %,

29K 2.806MA3N CBFEV—FHAST7 74 LY T a7 74 VOB ER
L7zbDTH5,

B2.101i3 1980 £ 7T A9 HDV—F L VY FIZK BRSO 7 7 A VOB R R LT, KFE
E35km AT TOIMAL -5 F— S HAMDHEORE LI LBRHHTH 2, TOHEX2.7
DERREESAEERT 2 &, MA40° KT 60° TE, 2D 3.5km T TIRAEZ D rms BEN+
3m/s A TVW2, ZHIZFLTHA 20 TRE3m/s AT THhoTY Y FEDOMIGLRL, 20D
BEOBAMNAL L TRBELTWE I b5, '

B2.11 1981 4E 6 A 23 HDE A 8105 HFEFH L - BHHERIE W & 3 M OBE O RHE « A 7
U7 7ANTHS, AN KBIZLV—F7T—F2ERTCRL, VYU 7FT7—F2BETRLTWL
3,
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ZOREESTT 7 A NOEBMIBEE Skm BT BF LV —F eV Y FESTT 74 VORI D
THDo V—FTRY > 7Y > 7 EERRE125m TH-> T, BE 3km T 33.4m/s HEEL, —4,
VrFiE2Tm/s THhoTZDETORERBIC O > TELAL—KRTDH %,

ZOBESkm BB V—FHEAT—5 bz 2 5EH VAD 2461, K2.51RT &5k
HECBLHERIBCO>THB I bbb, ZOBEOV—FEHZRIIEEES.2km FOME
BTH-T, TOEBRTCRAREBLEBTH oI 2YFE-TVWE, T LTY VT8
BRI 2 ORBED 2 0 i L — S B 5 AL 13 km OATHEEC 5 - 720

PEDZ b s, ZOBCEdsaR0 LS 2BERRHC BT, WHRE L 2 BREHOR
WHAEE IkmHEC B B EE ST T s A VDOEREL DD ET L D,

2.12 13 1980 B v —FBRE» S/ HEAT -5 AP DOWTY U FTF—F 2EEE LTKRD
REMEERRT, COBE, MARKLEY Y 7)Y I BERZINTHERZ>TWS DT 500m
TLOBECHBLLEISHELL DO THS, s L — S MAHNEVIE CEERE ST
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1.8m/s RU'+16" TH o720
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BRI, 2 DD L — S A TR EICBT 3 2 L &, L—F OEMAREER Z18 L THD & iz, B
BEEDORETIE, MEROMEBRERIL TV S,

B —EOMATY—F 2EE LT & 21204 5B UFRBOMNE LD T — 2 %, ROEA
f & P, EAEEO TR A LCAET 5, D 2ERMEDSR i EOMET 3 L %, B
BEOKT A LI NES W B {E G 12,

THb, TZT W: % Cressman O ELEEHFHW T,

Rz x""dg '
pr T (dz'<Rmax) )
W:= Ribaxtdi e (2.23)

0 (d:= Ruax)

L B dE i S HAMEOBT R E COEM, Rux RHEAOEETH S, —MC Ruex 13
KEEFEOBFEEE LT W3, N Offix, V—FEETH 100, RLFEOHATS~T TH 5,
N<5 DB, T—YOFRE L L THEIITOR Vv, KFEEF R LCHFS L EIR, SAEAAICE
MARIh, R 3RTTOEBEFREDT—IBESN S,

LROTTETE, ROMEY ¥ -0 BHIRCHE P, MEEICEWT, MENFICHENET
BIEnEZoND, BE SHENBEOURY. ¥EROEBAR2ZRFTTHS,

BEAEELD Ny 77 —HEDER, BEZ YAV YTORLE SN, ZOEOBIFIIAEZ L
LRI B BIERTTI BE0 BB, X, /4 X LEEEOEHRA R B 72010, W47
VBB R0 T QWITERE SWTED T —/SAT 4 L5 —% U 2HEb DD, T DIEEELEHET L
PREERT, 220V —=3F DT = IERAEO7 +—<v b TR T -7, XiZT 4 A7 LD7 740k
LTRE SIS
236 A o B H

HEAKTEECHESNE, 200V —FTROE Y 77 —HE Vi, Vo, REBE Z., 7974
VYT THE S NI BRE o OMESME» S, R(2.11), (2.12), (2.13), (2.15)1C X D EAD 3 X
Fu, v, wERDD,

A (2.15) 2EEARCLIVEEZET &,

o 1 K AZ[ auhllawq> (3unhéz) .....................
Wn="g W= 2U“( aw o )T\ Ty J (2.24)
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EBMECI-oTInod2RD2, EUDRD w. 25 %, (2.12), (2.13) 25 un, v, 2RKD, T
NoEhd, 220K E>T w2 RKD2, 2D wi»SBEY tn, vn BRD D, T OBRIER lwh—wi™|
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< ala~0.01m/s) 27 B £ TR IET (k 1148 D3E L OEE), R (2.24) DRI EAE (42>0),
FHE (4Z<0) D LB 6DMAX I bEETE 2, BHE, HRAFFERELL TV (Z=0km T w=
0)zrk, FHEOLRFRARBNEL < ERSAD L\ S EEHT, LASOMSRRAL TV 5,

Nelson (1980) X, SO FENAFIROEA LTERERCESEZ 2B DWTHRRTNS, »
%, LaL B AKENHORBVEER e; LT, VIV o KBWTEHEINS LA
wi 3= (2.24) o
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i
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2.3.7 ROBHHE
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Y= — Vsl womeemereee i et e ees (2.27)
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ftéx 3. COMMON DOPPLER RADAR EXCHANGE FORMAT

A tape format for Doppler radar data is reflected on the following page and was devised at
the Common Exchange Doppler Format Workshop held in Boulder, Colorado, 1-2 April 1980.
Since virtually all the groups using Doppler weather radar in the United States were
represented at this workshop, the format as agreed upon will serve research purposes beyond
SESAME in the future.

Each tape is divided into files (volume scans) and physical records. Each ray (data acquired
for a given pointing direction) is written into more than one physical record only if there are
too much data to fit into one 4095 16-bit word long record. In this case, the multiple records
of the ray will have identical formats ; they will have different field headers and data fields.

Each physical record contains the header blocks and data. Each header block is described
below, and the exact format follows.

Mandatory Header. The first 45 words of each record have the same Ameaning for all tapes

generated in this format. The first few words of this header are pointers to the start of

subsequent headers.

Optional Header. This header immediately follows the mandatory header. - It may be of any
length including zero. The words within this header, if they exist, must have the contents
indicated on the attached format, or must be flagged as bad data. (The flag is indicated in word
45 of the mandatory header.) The length of the header may be expanded from time to time, and
the contents of the added words will be determined, by mutual agreement within the Doppler

radar community. Such changes will not require tape reading software to be changed.

Local Use Header. This header immediately follows the optional header, may be of any
length, including zero, and the words may have any meaning. |

' Data Header. This header, whose starting location is given by word 5 of the mandatory

header, tells what data fields are associated with this ray, and whether the data field is a part

of this physical record.

Field Header. This header precedes each data field, and gives information identifying the
field. This header may have any length, but we have specified the contents of the first 19 words
for all fields, and of a few additional words for the velocity and reflected power fields.

Data. Data are grouped by field, in 16 bit words, integers, 2’s complement. The first word
gives data for the sample volume nearest the radar, etc.

A Dblock diagram of the Common Doppler Exchange Format is illustrated in Fig. 1.
8% 3a |
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1600 bpi, 9 track tapes

16 bit words, signed integers, 2’s compliment
Physical records, length>4095 words

File marks between volume scans

ASCII words are left justified, blank filled

Mandatory Header Block

Word
1
2
3

© oo ~N o Ol

11-14
15-18
19
20
21
22
23
24
25
26
27
28
29

UF (ASCID)

Record length (16 bit words)

Position of first word of non-mandatory header block. (If no nonmandatory header
block exists, this points to the first existing header block following the mandatory. In
this way, word (3) always gives 1+the léength of the mandatory header.)

Position of first word of local use header block. (If no local use header exists, this
points to the start of the data header block.)

Position of first word of data header biock

Physical record number relative to beginning of file

Volume scan number relative to beginning of tape

Ray number within volume scan

Physical record number within the ray (one for the first physical record of each ray)
Sweep number within this volume scan

Radar name (8 ASCII characteris; includes processor ID)

Site name (8 ASCII characters)

Degrees of latitude (North is positive ; South is negative)

Minutes of latitude '

Seconds (X 64) of latitude

Degrees of longitude (East is positive ; West is negative)

Minutes of longitude

Seconds (X 64) of longitude (Note : minutes and seconds have same sign as degrees)
Height of antenna above sea level (meters) -

Year (of data) (last 2 digits)

Month

Day

Hour

8% 3c




30
31
32
33
34
35

36
37
38
39
40
41-44
45
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Minute
Second
Time zone (2 ASCII-UT, CS, MS, etc.)
Azimuth (degrees X 64) to midpoint of sample
Elevation (degrees X 64)
Sweep mode : 0-Calibration
1-PPI (Constant elevation)
2-Coplane
3-RHI (Constant azimuth)
4-Vertical
5-Target (stationary)
6-Manual
7-1dle (out of control)
Fixed angle (degrees X 64) (e. g., elevation of PPI; azimuth of RHI; coplane angle)

- Sweep rate (degrees/second X 64)

Generation data of common format-year

Month

Day

8 char ASCII common format tape generator name

Deleted or missing data flag (Suggest 100000 actual)

Operational Header Block

Word
1-4
5

© 00 3 O

10-13
14

Project name (8 ASCII)

Baseline azimuth (degrees X 64)

Baseline elevation (degrees X 64)

Hr (start of current volume‘scan)

Minutes (start of current volume scan)

Second (start of current volume scan)

Field tape name (8 ASCII)

Flag (=0 if number of range gates, R min and spacing are the same for all data within

this volume scan, =1 if these the same only within each sweep, =2 if these the same

only within each ray)

fisk 3d
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Local Use Header Block (any lengt ; any contents)

Data Header

1 Total number of fields this ray

2 Total number of records this ray

3 Total number of fields this record

4 Ist Field name: e. g., VE=velocity (m/s)
SW =spectral width (m/s)
DM =reflected power (dBm)
DZ=DBZ

etc.

5 Position of Ist word of Ist field header

6 2nd field name

7 Position of Ist word of 2nd field header, etc.

Field Header

1 Position of first data word

2 Scale factor (meteorological units=tape value divided by scale factor)
3 Range to first gate (km)

4 Adjustment to center of first gate (m)

5 Sample volume spacing (m)

6 Number of sample volumes

7 Sample volume depth (m)

8 Horizontal beam width (degrees X 64)

9 Vertical beam width (degrees X 64)

10 Receiver bandwidth (MHz)

11 Polarization transmitted (0 =horizontal ; 1=vertical ; 2=circular; >2=elliptical)
12 Wavelength (cm X 64)

13 Number of samples used in field estimate

14  Threshold field (e. g., DM) (2 ASCII)

15 Threshold value

16 Scale

17 Edit code (2 ASCII)

18 Pulse repetition time (microseconds)

1% 3e
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19 Bits per sample volume (16 for exchanged tape)

20-?  Words for individual fields as follows:

for VE
20 Nyquist velocity (scaled)
21 FL (2 ASCI]) if flagged in least significant bit with NCAR bad velocity flag (1=good ;
0=bad)

for DM
20 Radar constant=RC such that dBZ=(RC+DATA/SCALE+20 log (range in km)
21 Noise power (dBm X scale) ‘
22 Receiver gain (dB X scale)
23 Peak power (dBmecale)
24 Antenna gain (dB X scale)
25 Pulse duration (15X 64)

43 3t




