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A snowfall event intensified at the Arctic marginal ice zone detected by a shipboard Doppler radar
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'The Graduate University for Advanced Studies
’National Institute of Polar Research

?Japan Agency for Marine-Earth Science and Technology

An Arctic cruise by the Japanese R/V Mirai have been conducted in in the Chukchi and Beaufort Seas during 2013 fall. In
October 2013, she encountered a meso-scale convective system with heavy snowfall near a marginal ice zone over the Chukchi
Sea. To investigate the structure of meso-scale convective system, we used the shipboard C-band Doppler radar, GPS
radiosonde and surface meteorological observation data.

The meso-scale convective system developed near the marginal ice zone and moved toward the R/V Mirai. The C-band
Doppler radar observed the strong radar reflectivity more than 30dBZ. The snow accumulation occurred on the ship deck after
the passage of the meso-scale system. Based on the Doppler velocity field obtained by RHI scans, the convergence zone was
clearly observed across the marginal ice zone, suggesting that the warm southerly winds from the open water area ran up onto
a cold internal boundary layer induced by the ice-covered area.

1.13C®IZ

IR D BIMIRMKI A 1T, KRR KOMG A IS &5 2 & THIIEEI 21552 S8, BAKEOHN
ZHIEEZ LTS, Wk fHETiE, (1) WKk EMEMORE 2 T 2 b3k E < MgkeE o X 5 72 56 B
WSS Z &, (2) WOKEWEDEE a2 N T A MIXD ?@?K%%Tﬂlﬁi%ﬁﬁﬁi CRFTWI & &N
EEBR THHE SN TWD, WKEMEOWK LTI, ZOBPEERIC &V 8% E1000m T TREO RV EE (TE
Yy b)) BRI, BOSREST —NAELL T ETIERARIEEND Z E0HDH, L, Tk THZEIR
AR FRPHEMmMINB RN L <. 2O X9 RFFTINZREGRD b 72 6 TKEAT I TOREK S 2T A0 Efb@iic >
WTHEHl ST FFITIZ E A L7,

Z ZCARMIZETIZ. 2013 IR 8 B JE B o0 M BRIEIEAF JEMR T2 B ) 1T &0 i S a7z ALt vig o 8L
F—HERAWT, WKEMTITREL TR Y A7 —LOBEKY AT LAOEEZH LT S, #ETE, K
RTHETT /L WRF  (Weather Research and Forecasting) % W 72 EEEBR OB R LHFEI T 5,

2. [Bow] dekfiifil C AU R Ry F5—L—&—

2013 4D 8 H TR D 10 A BANCONT . MEPERTIE B S HAE O I ERMEERFZEMD T2 5\ &2 D 72 AR 23 92
sz, [THRDLW] (2, CRUY KRRy 7 I—Lb—F =R EHINTEY, x5 LT 5 BACK 1O E < K5
el 3WiHEEEZBNTEDL, Ry 77— —F—8BllIIZ, 10 50BBETEBMENDIAY a— L AF v &5
AL L, 3053 — B SEM S 415 IR PPT A% % | Mmin~§ﬁﬁ Bl CEME S D RHL A % v L7 & TR
REnDd, R a2—AAF v 0, BEEMMADPPI A% v U EHAGDOYETERFIET, KT AT LONIKKE
EEBINTE 5D, JRBPPT A% v 0%, 48 0.5 BEICEE L, 360 FE[EHA X TR 300km AN O AR D = =2
—RELZRZ D, Ny 77 —HET —2 G752 OBLINEFH 2 AR PPT L0 8<% (4% 160km) , RHI
Ax ¥ L, EEOFNAEZRE L, MAFTHEIC0~60 EERAL, Ry 77 —lECRKkT a—DEMEEL2E
W42 ZENTE D,

3. 2013 4FITHAE LT- R A V) A lr — VST
20134E10 HFIAIC,  TH BV JELTH#|O & 972275 NOAA/AVHRR 2 CHERGE S (K1) . TA5
Wi 9A30AAHI0ATH RTOM 1 BRER (ER72.757 | PE#E168.25° f1D) TBUHZITV, € DOERIC

(BB Zdli L7z A Y A7 — )L OREAKE OB Eg;hl,f;o S O TIE. AHEIS0kmBL N 1T WK S TELE L C




BY., bR (#937km) N TSSTARIZCEE L TW=Z L b, WK S OmZuvK (@okk) DR
TSSTARMNML e o TV EEZ BN D,

(BB B2 2l L2iE, b= —ICXVIH30HI9UTCEN D A B\ OPEMI Ty a— L LT
BTETW, ;m@u\::»—ri PRI B &I TH BV 28I L, 104 1H03UTCEY b = a— ki<
IR 2ZME T, 10H1H OO0SUTCERIZ A B\ @ EZ2 2 8)5E L BRI OO ES 235 0 | it ETIEH5emd
BEZBN L, AT a—0 27—/, BEEK30km & FEF I/ S WA, RTREIX30dBZEL L & 50\ VRIS A
H5 (H2a) , Ry 77 —HEOKESMATIE, [HHW] OILEERSTREKE L TWAELRRON S, Z O
I & B AT 2 Wrim Bl (RHI) 75:6?%6%7‘_% v 7T —HELN G, WK ECEER S (RSN E W) N
EEESE O B B OFRENATE Y B AHEESHIRIC R SN (K2b) o KROS5 50T Tl s
FEYH ERWNEL 2o TEY . 2 ETREMBIISNZZ L EANTH D, SBE T, 20X 513K
f& COJRFTANCBEAR B DORIL P EEET LV THHETE IR T FETH D,

2013 OCT 01 02:15UTC NOAA ch.4

5 [m/s]
X1 NOAA/AVHRR #&IZ X2 2013410 H 1 H 02:15UTC OZE 4 & CFSR 12Xk 5
WHAE (1) &EEE (KA . Rl [A60) ONE, REE, fEEH~1 7
o fit et (AMSR2) THE LAV 2013 4 10 A 1 H OUEKBHEE 15% 4R LT\ 5,

(a) 02:20UTC (b) 02 20 UTC
H=0.5 [km] : g b : : 310

Height [km]
N

—

_ s 5 5 : 2

0 10 20 30 km
T T [ e

-7 -5 -3 -1 -0202 1 3 5 7 [m/s]

5 10 15 20 25 30 [dBZ]

X2 2013410 A 1 H 02:220UTCiZ A BV EZET Ry 77— 1 —F =12 X VB X7 & 0.5km TORAKKLT-
D (a) KFEHEOREHRE (ABZ) D CAPPI Hif4 & (b) #EKZRICEA T2 RHIGHEIO Ky 77— EL, SLANT [#4
LW OfE, Ry 77 —3EEL, BARIITL (AHW) MH@EIY, BEHEEPOICES REZ R LTS,



