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> Galibration of instruments

>Gonventional radar for GPM/GVY

> Detection of Darkhand

> Glassification & Density of Snow
particles

> 0ngoing study



High temporal & continuous measurement of
Hﬂlllfﬂll/SllﬂWfa“ Intensity
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R (mm hrl): Electro balance-method

o

Rainfall Intensity

Eletro-halance & Tamura method
Resolution 0.003mm/hr  0.3mm/hr per 1-minute

April-Oct. 2013 [half year]
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LK -radar] —Rainfall Intensity

Oct. 2012 - May 2013
9EogH:25O m) 7 Nov., 2012
K.-band radar Rain B ;

0 3 6 9 12
R (mm/h):time adjusted & 5-min running mean



Gonventional K-band radar to monitor
High Spatial & Temporal Change of
Various types of Precipitating Glouds



Marine X-band radar
High Spatial (15 m)& Temporal (2 sec/scan) resolution

1 Windows Media 9 Caplure - C ¥Documentis snd Settines¥(j¥My Documents¥fist video avi

—~—

H=2km

Sawraay, January 1

8 22:08:20

1 No Alarm

Short Range (Range = 6 km ) & Low sensitivity (-90 dBm)



Strong convective echo

2sec interval 1 minute interval




Rain Streak C_O'jnFr)I?‘X_ vertma_ﬂl ,vad sh?ar
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Useful to explain variahility in Z-R relationships & Gloud type
= Should deploy globhally this cheap and conventional radar



Detection of Darkbhand by K, & X band radars
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Depth of darkband decreases with increas
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Measurement of Melted Fraction
Before Heating After Heating

Say et al. J. Met. Soc. Japan
(1991)

Mean Melted Fraction % .57 =

MLF=0.23 In(T,) + 0.80

(zsbefore/zsafter) - .‘:‘ : 7

0.5
MNIED, Nagaoka

L.(C)
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0.01

Temperature & Size dependency of Liquid Fraction

LF T,=0.3-05 C LF T,=0.6-0.8 °C

0.1

0.01 0.01

10 0.1 1
D,, (mm)

Melted Diameter Imm) R.H.>90%

Fujiyoshi (2014) (under revision)
Misumi et al. (2014) (under revision)

1
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Classification & Density
of snow particles



Electro Balance *

—

Classification of Graupel

diameter (Z,) =2 mm
oblateness: 0.9~ 1.1
im/s)> 0.6 0, (mml

total (black), graupel (red)
500 e

o] Time series of number of graupel

s00] anddrysnow particles wm| graupel |

200 - ‘ == dry snow |
100 - B
0 - |

Number

* Tim:?JST) *
Size Distribution of Graupel
N(D}=N,exp(-AD)

N,=200 x R072; | = Ro0-16
D(Max. size)-V relationship

Vi(m/s)=0.7145 < Dimm)
D: 2-10mm



Bulk density of new fallen snow
Bulk density = Mass/Volume

Mass=Electro-halance
Volume=Snow depthxS

22 Dec., 2013
09:30-15:30 JST

0 50 100 Volume



Mean density of snow particles

Density = Mass/Volume
Mass=Electro-halance/S

Volume=2DVD (D, .2)/A

3.6
2.4 R (MM/hr) snowflake m 23 Dec., 2013
12 Mdmm |
O —Jh.—nl’lw'nn u s
015 9:00 9:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

Mean Density of| particles

0.1 —-0.062+0.014

SRS 117 N I 1 A T

Densification of deposit SNow,
Snow stratification & Abalanche
= Snowpack Model




Ongoing study



Useful to detect phase change of precipitation particles
during field observation at Zao (Dec. 2013- Mar. 2014)

Marine
radar




Mobile observation of snowfall

X-band MP radar

Range = 80 km
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Thank you for your
attention



LK, -radar]) -Snowfall Intensity

Z (H=250 m)
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R (mm/h):time adjusted & 5-min running mean



