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Extraction of Characteristic Mesoscale Wind Fields by VAD Analysis
By
Sento NAKAT*

* National Research Institute for Earth Science and Disaster Prevention, Japan

Abstract

The analyses using VAD (Velocity Azimuth Display) technique clearly extracted
two characteristic mesoscale wind fields ; the discontinuity of the wind direction when
a cold front passed over a mountainous area, and the extension of inflow and outflow
associated with a subtropical convective precipitation. It is shown that VAD technique
is effective to analyze the background wind field of precipitating clouds with embedded
convection, and the mesoscale circulation of a group of precipitating clouds. VAD
technique yields valuable information on the intensive analysis of the precipitating
clouds including dual-Doppler analysis.

F—7—F :VAD (VAD), Fv 77 —m®E (Doppler velocity), AV A7 —N
(mesoscale), FEK (precipitation)

1. [FL&HI

IhET, BMEBIFEMFRECB TR, HKE, BSEOMELEE, FE, 7V7 €
YA—VEBOWRE, WELLWo 3 g X ERBAEKET — L LTFy 77— —F—
FRHOWERABTORTE L (B2, EARIE,, 1992 ; HiEd, 1992). Fy7FF—1—
F—D7 -7 BBEELCEONI D, BRRINZEREFE LICERLTRTT S, %
7z, V=F—OT7 7 FEPEAMEEEL (BT 320 ERABFITRIENS Z
E%Hn, Ll, Fy77—v—F—iL38lfEDS 5, MEE* KDL DIEMTS
BEEEHEY — = o OFRARMEET D00, BEEEL ToHE2RIZDTHRTE
LZEFIFESN TS,

1BQFy 75 —v—F—D7—8 THENZTIHE, BEBCHLREZE JLit &
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D, 7—F OFEESFEELBREC L THRIAEOSMEEER Y P EOSMCERT S 2
EMTEDL, COFHETHMLZOBEE, BLEORIBEERRL I LETER VLY, Z
NeDEOEMLSEICELNEAY ATy —VORTBOFMEEL I EBTE S, X7,
FFBAREHENBEENERSTH Y, FITELOBREEHTHRCI ZEETR
i, EROK[IEOTER ST 2T 20082 EREEsNS, VADREEZIOL S %
FEOVEDTH S, FRTHR, HE2EOHAZORHMOBAI7— 714 LT VAD %
HBAL, AYAY—LORENZEESEME T2 L8 TEL0T, ZOHEEHRCD
WTHET 2, LT, 2ET VAD iz 2Ll 3ETHBESE R > Fpiiiie, 4%
TIREHEA VY HRRC TN TN VAD B2 EALBERETT. bEEZ LD TH D,

2. VAD &%

VAD (Velocity Azimuth Display) # & 14 Lhermitte and Atlas (1961) 25 #lICEE L /-
bOT, Py 77— L —3F—TELNLEEHREOERSM» S EEROE RS 2FE (G
i, 1991) 0 L2TH5, IOFHERAMADE L - TR UMM T & BiEdE 5% 2
ZEEFIHL, SFEBEGRETICL > Ty —F —(THEOFW 2 EE, maz e 530l
L TRDD, HELETHINETELL VVP & (Waldteufel and Corbin, 1979) 2 &%
H 25, VADEHHE S ahis BikERACENEORYT (Fl2iE, Xuand Gal-Chen,
199N b Twd, AR THWEOR TN Z VADETH S, LU, £#0OFEE % Doviak
and Zrnié (1993) = — T~ 5,

V=7 7 EEDS B PPL CAPPIE0MA % REE LR Tl AT M
A, FlizzoEREE2 AT, COMNSERLETEEY 2 KEAEL-bDEZEEM LW,
x, ¥, 2 RERFNHEA, Eib, $EAEFET, EEMA LCEE R W2 EEEE v id, 6
FRv(x, v, 2)=(u, v, w) EBEANTFOETRE u, £ OFPEIEAA (K1 @O O0R) &
BEasnizb0THD,

U = u cos ¢sin @ + veos pcos & + (w+uv,)sin ¢ (1)

FERAIND, v BEYUERER LI >THAHNIDT, vn Wit T23 vy OFS5EHIEL 728
EHE v i3

Uy = U, — UrSINQ

=ucos¢sing + vcosgcosd + wsing (2)

LA, H, FHET 2RES vs 13 ve B RESORTES E LT,
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- OUn . OUn
vm&,y,a-—u(&aaﬂ+-&:x+ TR (3)

EETNMET B, ThiBEEM EOKERKEFAIC—F2EE L, SHEREZ—E LR
ETEILICHIzE, BMOEEESD gust front & ¥ Z2RHE, cOEFAICEST, v—
F—(HIOFER e RE, B, B ERRWENTES RS, x, v PEEETERLT
(1) e B) KeMagbes L, 3) ROEFNICHE - T BHEHEME vm 1T

Veh o

RADAR

1 VAD tr ol 07 v 7 rEEOMAE, CoEEMATHS, 4, ¢
WERZERARA, MAZEL, u, v, w, vr BEFRLFREHD x K5,
y s, 2 BB L BRI TOBETEEEERT. ve BB H 25
FEEETHA.

Fig. 1 Geometry of the radar scanning for VAD analysis. Velocity values
on a circle of C are used for the analysis. v is the observed radial
velocity. #, v and w are three components of the wind. v, is the
falling velocity of the precipitation particle.
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Vrm = WoSIN +%(—g%+g—$ ¥ cos®¢

+ o cos psin @ + vy cos ¢ cos §

+%(g—z+gz)?’COsqusiUZG—%(%—%)TCOSZQSCOSZB (4)

to, Vo, wo 'l v (0, 0, z0) D 3 FK5F, ou/ox + dv/dy, du/dy + dv/dx, duldx — dvfdy iFF h
Fh KFEHAO) 8, ¥7-%F, HREETHS,
EBEMETE 7 L ¢ EHB—FLDT, v 2HA 6 OB EAS L,

Uem = A1+ Assing + Ascos§ + Ausin2 8 + Ascos 2 6. (5)

6) RECEEMLOT -9 2 R/N_RETHTROD TR N HEE (4) RNOREE %21
YL, u, vo, ¥7 —EF, MEZESRDONDE, we LR EIZ I OHEIC X - THEE
TEixWwh, HLOHE (1) ROE1EITE 2H T IHEM NS W, E1HEEHE
AL THREOMEEZRD 5, ZORB» SBHROA L 2=0 BT 2HREMFE Ay THERES
BT LWL wo S RDOSND,

D HETE SN us, ve, B+ we BLUEELS v BEFEL, T7—% LEhLdH
HDETTay bTH5ILICdoT, VADBBITEROZ UM ERFARSE Z LB TE S, KEOMRE
HTE VADEO—H L L T2EEHIE 2W T ZIOAETHHRL TWw3, 2 32 0fT,
SECHA L BYHRICEE NEOBEEZED T - Ic2WTDLDTH S, FHALTWS
Fo 75— —F—DERBX NV FTHE0, BRORVWEZSTRT—F3EsRE
v, EEM FTECERTE T — Y B VAD R RORTE I KM T 5, 3EDT—¥
OHE, HATEL T =5 E2 250 AL EOBEZ vr & vm PIRIR—BL 1288, 7— 5 K8
BPFTBoNTTNE ZEWBEL Lo, IEOHHITIEAR, AEL»MERL THhiwno
TEBROTHRHFET A Ll, 77— 7 H 150 LA EOEEM ETHRIEEEE % Ko7,
eiEL, BAOASLEMLTOERTEBIRS ${FETELho2 O TR L., 2hid
WET-> T % VAD BIALEN 3 RITH ¥ 7 — Wi ThH D, FEMLRIE TR v,
IhRSHBRBTI2TETHL ABHERA L A VYHIRROT —& Tk, EEM LI 200 55
UEDF—s 8B ons LEELAETROEWERENE SR8, F—FikT5 L&
FEEHTRTAEASD D, 180 AUTTREEIC S FThiH 2 EAERND -T2, ZDk o,
A BT TREEM LI 200 SU EOT— 9 3B 2BECORFERT L LS.

KREHFAOAEH—2/NEL FTH:0EMARZRKEVABRELD, v + w OREE/NE
T30 ZMARNESWAENEY, Browning and Wexler (1968) 13 Z OFHREWIZ &
LB MBIZOWTHEEL, BEOHBEIR ¢ <27, BMEOBER ¢<FPRLELTL
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VAD raw data (mark) and linear wind field (soclid line)
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none

height 002633 (m)
wind field from 41 points

height 002547 (m)

linear wind field from 77 points

28 th range bin, height 002462 (m)
linear wind field from 116 points

27 th range bin,
linear

height 002376 (m)
wind field from 175 points

26 th range bin,
linear

height 002290 (m)
wind field from 243 points
25 th range bin,
linear wind field from

height 002205 (m)
321 points

24 th range bin,
linear wind field from

height 002119 (m)
356 points

23 th range bin,
linear

height 002033 (m)
wind field from 361 points

22 th range bin,
linear

height 001948 (m)
wind field from 359 points

21 th range bin. height 001862 (m)
linear wind field from 361 points

BUHME & A ME R B SbE e VAD Foy b, Bz AAr
. MR EEEE T, 1B 0m/s TH 3, 10 EEDT—F 2
w2BBI2FS LTEY. BlllfE v 2v—7 (O, %, +, ¥) T,
BN ZELUE v 2B TRT, EEMAORE EBITCERTER
F—y OHEHOAITT, Mt L TERED 0m/s OEREOE

Ev—20ObhbEIAHEHIET 3.

The velocity-azimuth display to check the accuracy of the least

square approximation graphically. Dots and solid lines indicate v-

and v, respectively.
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5. BWO I ERBSORITH D, $=20° 07— BFEALL. 4 ERBEOENTH5
B, KEABMOTH— 2RI B0 $=25.2" 07 —F 2HA L7, —HZHERS ITFRE,
Bbl, 2FBICHBELE5 2 2 w0T, BERSOTEOV v ERERAS O 20
&3 BT L RO TTEETH 5, EBIC Z OB TIZT DR LFIED S Az dhig
$=25.2° THR BB/ TEME S Nz, BERSOEENC OV TI, $=90° DF—5
DFATRER D 5, VAD B ~OFEBRFER T2 L B2 005, FMER v + w OREE
Bl B LR 1.

3. BATHROBBIZH S ILEE EZORNEL

R3ix1990 42 H 3 Aot ERAKTH S, 09]ST @ HEERLIICH o 7 Fm it iE
FOBFEAGM A ZEEL, 21]JST KR AFHEFTBELL, 2oL s, BTrRLHIE
HTiEry 59— —F—br—4 VTV Tl NBEORBREZEDEAATHLIT
Wi, Fo77—v—¥—BAlickst, BEECLZ2ZEEoRBAII6]ST 1521
ISTiehiF ThotzidEd, o2 —2Z Ok | BEM Ewbl-> Bl ah, v—
T4V rFTHEAKE S E, BRESBOIRIEIEEN3kmcHD, FOLFHER L
HoTwi: (H4), £z, BADIZWLE ZiCREE 2km T b SEESFEL .

IOEEMMA0ETCPPIEELLT—F I VAD IR ZEE LT, ZOBRVv—Y 4
YV YTERA (BEREEFy 7T — v — =50 10.3 km OHE) & EITIEERE D
RO707 74 Mo THE Lz, BE TR 3m/s, BRTEN20EOZEHHE Z &8
Hoteh, EE, BEE SRR —BLTw: (JAS), v—u 1YY 7FTELNLOD
3 F OB EOfE, VAD BT ORERREEMN L2RETLHETHD, BEOEOEEFCZ
OF —F OEWROERICLL LMD, ZOSEEETHE, VADEHTOBRE L —
74V FREEORL ) CERT A LITE S,

VAD #4712 2 7 3 H 1424 JST 45 2249 JST £ TOF—F 2 DWW {inlk, ZOF—%
DOIFMMBEIIE L, 50 R 0AMRTRO 72 7 7 4 VERBL I ENTER, O
ExEAEEBAOERTE L TE6 T3, 1830 JST 225 2000 JST 12217 TiEEE# 2 km
DUITF i s o~ERx (M6 TR, 8LURK6 FHOER) »Eoonsd, FERE
DEFIZTERE, B tEORSER L, TEGHATEOER 0% {bEiE 30 Bl T
Hote, iz, AHITZOEEORIETH 4Am/s B LTwiz, TEFEERVIICERE 2
km fHLCBRABICN 02 TEREOLSkm U TICETEHEE NI TEY, IRIZTEER
PEFTAARAICE ST W 2 2R T, £, PR EE 2km LT Ty
%, EE 2 km i ZERBARICHERSEELTE Y, ZOTERRZALTORBOHRRT
HoltbEiovhbd,

AHEGEEOBBHETEE 2km LTORERH 2 EETLTEDY (K1), ZOTE#ES
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1990.02.03 21JST Surface

9 '
P ld
N OBSERVATION
AREA

\

3 1990 &£ 2 H 3 B 21 JST oM LAKE. ®H 09 JST Oifg % bk =
EHRTTTY. BEBAERONE %R,

Fig. 3 Surface weather map at 21JST, 3 February 1990. Fronts at 09]JST,
3 February 1990 are shown by open marks and broken lines. H
indicates the location of the observation area.

W2 2GR OERIZHE bOTH 2, ESFIHEOIREIZEEEA CHE Tw a8,
IERHEBEWCETETO 70y > 700 HERSHICHTHcEE (Smith, 1982), FE
ERBHET L ONRSEZ 2, ZOBHTERESTHENSE 2kn OMEBLU TORK T
Hol: LFZ S, ENIICE OILE DM RO 72 ORI ST It 72 T REME A
b5,

B DOAEF B S R OSBROBEDMD T — ¥ 25 7 ST T S R0,
B 6 OAEGHITTEOET 2 E SRR & HF 2 2B A~NOEE NS TES, 277,
BEZOFELCHTIC L 2MERAVH > LEERT 3, (65T, 90 D izbiz> THERS
BN ZOREREIFREZOLOTIE %L, B 2BOTERE TH-72E L 515,
Hdwid, BT ICEVIHEETH -7 b 08, HEESIC L > TRROFEELST
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1990.02. 03 Sakegawa

=
=]
12 X
2 9 DN
2 “_ 1600
® 2033 "I
—g:c 1 ‘.\

=20 -15 -10 -5 0 b

T (deg)

[ 4 v—w g FEEIC X5 2 H3H 1600 JST & 2033 JST DR
DFa7 74N,

Fig. 4 Temperature profiles based on rawinsonde observations.

1990.02.03 Shinjo/Sakegawa —— 1600JST - 2033J8T
4 e 4 Y
= { s
Sy 1 Sy W
= i 3
Z -, %
= -T"" ]
o 2 -:-.‘,— / > 2 1
3 XY/ :
© A m E)
- 27l -
f;l 7%;' E%l //7 13
o "I: "".. @ d . .":.;‘,
= ﬁ:'/ m 111":""""" {och el '"_——_"""::_> -
0 0—
0 5 10 15 20 25 30 0 90 180 270 360
Vind Speed (m/s) Wind Direction {(deg)

E5 V—w 4 2V TR (B £ VAD BT GRER) Lo, A£K
B, HE A,

Fig. 5 Comparison between rawinsonde observations (thin lines) and the
results of a VAD analysis (thick lines). Left panel: wind speed.
Right panel : wind direction.
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ARz D, BOTESEDAPE L bELOND,
RET VAD B4 S 7= 1, JEid, fc OBSEOBHP RIS OETC L T3y 2

T RERBRAY AT —NVOBEETH S,

Time Section of Wind Speed

Zhid, BEZOXHEBRE, HARE, &

from 90 2 3 142411 to 90 2 3 224941  original resolution 250.0 (m) Speed
original data file /work2/saint/snj90/f3cf
4.2 T T T T I T T T T T T T T T T T (M/S)
L i 20.0
i B 18.0
@ 16.0
S =
% 14.0
2 2.1 - 12.0
g | 10.0
= 8.0
S 1.8 -
6.0
B 4.0
2.0 1 | 1 | 1 | i | 1 | 1 | L | | 1
23 22 21 20 19 18 17 16 15 14
time (JST)
Time Section of Wind Direction
from 90 2 3 142411 to 90 2 3 224941  original resclution 250.0 (m) Direction
original data file /work2/saint/snjg0/f3cf
4.0 IS AN AN e S p S R e T (deg)
i | 330.0
320.0
= 3.0 . 310.0
w
f B N 300.0
& 290.0
e 2.0 - =
] 2 280.0
8 I ey ,, 1 .
5« 1.p o ; Z _ 260.0
i, // /¢'¢ 250.0
B < A 4.(43:%4" i 1 240.0
2 1 | L | 1 | 1 { L | 1 1 L | ] | 1
23 22 21 20 19 18 17 16 15 14
time (JST)

VAD f#ffric k> Tk bz 2 B 3 HOEE (m/s, L) & E (B,

TE). il 2R, #imE. ERCAKRTR LU0 THEO MR

6
DIEGEDUETH 5,
Fig. 6

Wind speed (m/s, upper panel) and wind direction (deg, lower

panel) on 3 February 1990 obtained from VAD analyses of the radar
data. The discontinuity of wind direction in the lower panel is
shown schematically by a thick sold line in the upper panel.
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BEAJIOHAD 2T 2 L sCERLBHREZZ DO TH S, FiZ, AEO =T (H
6) R VADBZ T2 LiCL > THID THSHIC R 572 bDTHD, H—Fv 77— —
F—DT— ¥R BT Z0 L5 RFEOEERHE2TRLT WS,

4 . XKD inflow & outflow DEEHT

RELED & 5 xtmiEkE R 2 OB [MSE 2o, —77, NHERASE
LERERAZEREET 28, flIZEBREER ORIV T4 VT, [FE@EL LT,
BRI % 38 D IR~ FA 5 inflow, FOHO outflow 2N FRIES ¥ EHE RN L 2 &
WM >TETWwS (Houze, 1993).

1992 % 6 A 10 HIz BB OB T THRE L A VMR (FH, 1994) 0—BrEHEcE
Ry 77— ——CEHILE. E71321992 46 A 10 H 1851 JST OFE 1 km O K&
EAMTH 5, CR TR LESFEHRORAL & 2 AH8MAET, B 10km D> FRTH-
7o, WRMKIE v — S —RAEEA TER SN, BEILTELLODT, 15Oy 77—V —
F—THASNLRY Tk ORENEEEHEEIXILEIC 13.1m/s THo 7z, WHEIZEI
DLy —F—DIZ R BBALLID, WARRCh > THEBOTIALBAIZDWT
DTF—F%BBIENTE, NFEEOHIHRICBRBcI—ErH D, % ORI SN
S O—RR BIRESIA S - Twiz, 2 OREINHEHBH S A EZE L TR
STz,

MFEEOERCIZIZEELNENTZE 8 crT. KERES M ENRRO =2~
(CR), BREBEO 754 + v Fa2FE>T 2~ (' >40km), FORICH 2T 115
(Blkm<x’'<40km) L7 EHGT2EEXR SR, HREIIKE TRAME
WHEATHB Y, BN N2 AER TH S, W LT TR £ D inflow
MHh D, FTEEAIZE outflow 234 & iz, [FEH T BT ai A 2 & D inflow 254
Hh, BE6km (DI THIEA I outflow 23R &z, MHEOF FICIIEE 5 km £ T
outflow DT HICH U T WRzIEd, SESkm » 5 12km Zh 7 T HETA D 3 A A5 <
BoTWwa EIZBBHoT:,

I ORISR S DBy AT AW T VAD B 21TV, inflow, outflow % i3 72 3t
WA 2 m 2R fz, BATORMSBREIRNIFTHSH, Z03 H5ORMRED
EWNHEO Y —F — 1oy A UE L NEE ¥ TR 9 iR T, 1830 JST LIAT I 130 Fiig 2335 <
whh, Vv—F—fhHioEcRELEEIR oG o7 (H 9, 1804 JST), 1830-2010 JST
T, BER 4 km OERASHEL SN EELL 7, ZRIEHTREO L — 5 — i 541
BOEIzHELTED, L2 buRESEL T2 > THEESKE (Lo (9, 1839
JST, 1905 JST, 1957 JST). Z#iid & OEE ST & D outflow 23 -7-Z £ EFK T,
F#El, WSO TIEEE 1 km LU inflow #5(1905 JST, 1957 JST), =& 8 km #»
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5 10 km iZ outflow 235 0 (1957 JST), s OEA TIEEE 1km BT & &H 8 km {43
iZ outflow (2049 JST, 2115 JST), EF 4km 5 5 km I inflow (2115 JST) #3712 &
b s, 2115JST 2R &1tz inflow, outflow it 2158 JST : CIZiEE L, #OHOMZ
1804 JST DR, L [tk b DIz o)z,

date 920610 time 185132 SYSU,V(m/s) 008.77,009.79
DIMENSION X,Y 121,121 DXY(km) 01.00,01.00 CENTX,Y(km) 060.00,060.00
01th plane in 04 EBDCAPPI height(km) or elevation(deg) 001.00

120.0

109.9

8@.0

68.0

¥ (km)

42 .0

20.0

128.0

7 1992 46 H 10 0 1851 JST OEE 1 km O REHRESTE, x, v iEEh
THHEA, EiLAFAOERT, v—¥—0MEiE (x, v)= (60 km,
60 km). CR idntgis % -,

Fig. 7 Reflectivity at the height of 1 km at 1851JST, 10 June 1992. CR
indicates the convective region.
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z (km, above MSL)

PSRRI RATRT AT ok 555 199543 H

RHI RHI 2rpm 1/ 1 AZ 226.0 HVEL/IVW 250.0 ./myk92/krm2021

KARIMATA FROM 82 610/184938 TO 92 610/184838 JST
PT2(hvel) RMN H3  USED 1 DATA

16.8 1 1 ‘ ,

12.8 | system
131m/s

.
o3¢,

.‘

(X
0

<>
.‘.

>
oS
..’
RS

o
< IXESES

Gy
ol s

8  BT7®AB - -EWE, 72/7 L, 1849 JST. REFMEREE 22, 30,
38dBZe #ASRTERL, MHEICHERNALACER (GRS IE) 2HOT
OB GE - THE vy F > 7 Tmd, CR 3RS 2R 7., 2%
ERTHIE IR S 5 inflow, outflow O, Bk & KEMIATEORE
EAmEERT.

Fig. 8 Vertical cross section at 1849JST along the line AB shown in Fig.
7. Reflectivity is shown by thick lines at 22, 30 and 38dBZe.
Horizontal wind component in the direction of the plane relative to
the convective region (CR) is shown according to the legend below
the panel.
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N /10m/s iNflow : ey
w E outflow | ==
S

:

1804JST 1839JST 1905JST 1957JST 2049JST 2115JST

60km R R R R R R
’ 1
L
\

60km

—
o

Height (km)

o N R OO @

9 EM: VAD B & - TR I Hs IR R B S A h, BHR
it inflow, E#kE i outflow 2%+, TH : WSO fiE, v—F—
RTCERT., Lk

Fig. 9 Upper panel: Wind profile relative to the convective region
obtained from a VAD analysis. Hatched and white arrows indicate
inflow and outflow, respectively. Lower panel: The locations of
the convective region. The radar is indicated by R.

M T TR0 5 O inflow 25 LR &% D, BEE 6 km LLETCHiIE A ~D outflow
Lo T b, MEEREKICHED TRASPEZR A TR Toutllow £ o Tzl ENZ
FTOFTHEREINTWS, ZOMNERIZE{AONIZRTI—VT A4 »E3EENEL
D, ZOREMANCIE T o —if & BRI 2R - Tz 2 L B8 TH 5. inflow, outflow
SR OEEIC R Sh, SEEKOEREIRICEFRER 2 BEE v Twi 2 L4 VAD #
&> Trahni, Thid, ZoNfEEZdLE L THIERZAENL 50 km I RyBx Y A
TF—NVOERBH-TI L ERT.

CDBFIZOWTR2AD Ry 75—V —F— ek 37 27 VBB b TR, L,
T2 7 VEEATC & - TRl B8 5 W A BRI —F v 77 — v — ¥ — O BRIEPH
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HRTREsATHE, FRO X I, ihnEHrRuiAEEOBREERL I LItk > T,
AVEBERBEOLWEE I EAEREPHET 2 N TEZDL VADEOF|ETHD, 0
IR TFER T 27V 2T O BE L LELEZ NS,

5. F&&
VAD i OFA A e BRI D »w T, REMEGERAL THONEBAEOT -1
X3 5B R L TRETL 7.

3 ETIRESAHRICES AR O EE ST S iz, Zhid VAD BT £ - THl
DTHESLII RO THE, ZOLEDF Y 77— —F—EHlo4ako B LE
BLOBREZORLEVEHEANLILTH-1H, VADBIZL > TEDNRNv 7 757
RER2 AV AT —LVOREBOZAENHES hIiz otz 72, 4 BTR A Y HEROBRE
OB D inflow, HFE L 5 O outflow & & - THGEE S 50 km £ T&EELT
W kR VADFIZ LS TRLE, FTa7Z VL - TEfESEE0EcnLHE
BiRonTE Y, MfSSEREICEEL2S 2 2EEAN RIS I LICE VKRS AT A
OLEHESET NV EBLEOORERFHP I BE LN, IS5 OHAITVL TR LA
FEteb D ThH-losd, BYRMAOERLHEBROF = v 27 2T53 2 bick Y, FHIR
DH5ETERE/D I ENTE,

VAD SEAF I E S L B T b &, R L, M EO T — ¥ 2 S ERERE
LT BESOBEEHE T 28, 77— OERSBRERE, T I LR TER Y,
fEATOBERE SN S L O EERHME GREDF vy /27— Vv —F—T3IRILEEZFTOH
E50905 15 9EE) ORE, BASE0OHMET0 7 74V ThHY, ZhickoTREEID
LORBAEZDODDOTRFETIIERL, 2Oy 2777 FORTE, b5 wikkEk
EDHEMDOAY ATy —VOK[FEETH L. Zh o BERERIEO ST O #iT = +
LI EATBHRE I bDOTHL, TaT7 VB EED T, HELDF v 77—V =5 —7—
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