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ABSTRACT

Analysis of Influence Factor of Snowfall Augmentation
by Winter Orographic Cloud in the Korean Peninsula

Yang, Ha-Young
Advisor : Prof. Ryu, Chan-Su, Ph.D.
Department of Atmospheric Sciences

Graduate School of Chosun University

During the period February to April 2010, twenty—-five ground-based an Agl
NH4I mixture burned in acetone, seeding experiments have been conducted over
the Taebaek Mountains. Studies have been made on influence factor for
snowfall augmentation by winter orographic cloud in Korean peninsula. We
obtained the optimized conditions for the Daegwallyeong region as follows:
surface temperature < 0C, wind direction between 0 and 130°, wind speed < 5
m/s for at least 30 minutes. In order to get an appropriate Agl ratio for
snowfall enhancement, we have been tested two seeding rate (SR1: 1.04 g
minfl,SRZI 208 g min ). As a results, eight out of twenty-five have been
detected the enhancement of snowfall. It seems that the small Agl seeding
(SR1) for snowfall augmentation is efficient for fall down.

The case of the snowfall enhancement is as in the following: 1) Increment
of snowfall appeared in the smaller seeding amount (SR1) except in exp. 15. 2)
Even though easterly wind has observed at the Daegwallyeong region, snow
enhancement only appears when the inflow of the easterly wind blew in toward
Gangwon region from the East Sea. The simulations showed that the main
reasons for the difference in snowfall augmentation by winter orographicd cloud
as follows: The case of snowfall augmentation by seeding shows inflow of the
easterly wind blew in toward Gangwon region from the East Sea with adequate

supercooled liquid water. This suggests that the parcels absorbed an abundant

= Vil -



amount of heat and moisture from the sea surface, and were modified from
below while moving over the sea, leading to the occurrence of condensation in
lower clouds. Results indicate that suitable conditions, such as wind field and
supercooled liquid water, are needed for snowfall increment by seeding. The
snow enhancement appears when 30-min averaged particle size measured by
PARSIVEL disdrometer at Daegwallyeong before the start of burning is larger
than 8 mm. Results indicate that suitable conditions, such as wind field and
sufficient supercooled liquid water, are needed for snowfall increment by

seeding.
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Table 2.1. Cloud atlas from World Meteorological Organization (WMO).

. Kor e .
Abbreviation oreatt Scientific name Height

name
Ci AL Cirrus pole region : 3 — 8 km
Ce A7 Cirrocumulus temperature region : 5 — 13

km

=0 : ) )
Cs AS Cirrostratus tropical region : 6 —1 8 km
Ac 1A S Altocumulus pole region : 2 — 4 km
As =9 Altostratus temperature region : 2 — 7 km
Ns HEe Nimbostratus tropical region / 2 — 8 km
Sc A8 Stratocumulus pole region / 0 — 2 km
St =0 Stratus temperature region : 0 — 2 km
Cu A5 Cumulus

tropical region : O — 2 kml

Cb S Cumulonimbus




(a) December (1987-2005) (b) January (1987-2005)

No Cloud
50%

CuCiCu—" St Cust\ StNs
1% 1% 1% 1% 1%

(C) February (1987-2005) (d) March (1987-2005)

No Cloud
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(e) April (1987-2005)
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/ / | i\
/ (WA
y | as\ 5%
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Fig. 2.1. Monthly cloud type from 1987 to 2005: (a) December, (b)
January, (c) February, (d) March, and (e) April.
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Fig. 2.3. Monthly average of foggy days and fog duration from 1987
to 2005.
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(a) Windrose for all day (1987 01.01 ~ 2005.12.31)

=<5
135
I 2-3
i (-2
\ ENE B 051
/ 20 \\
W F —,‘,}-@ j =
\
wSwW V ] ESE

N

(b)  Windrose for foggy days (1987 01.01 ~ 2005.12.31)
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Fig. 2.6. Windrose from 1987 to 2005 : (a) All day, and (b) Foggy days.
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Fig. .21 WRFAN ST AFFUAR BARoT AFFHAGY F
& 4

140l BEAY o5

>,
n°*'

WAl 300m 016}?; Holrt. AFFTHE S1F TEH

2
3 42
= AREsElTE =9kl AAAY AAT xR ded W FAe] ¥
T A e TP Wol AMgE = =dolth

Al o] AREE AglENe QT3 EHE(NHD) S o83 20%2 L2 =32
— Q3R (AgI-NH) &H4E& v & off|ECo® 3Alste] 299 &94&
TEolA ARSI T AgI-NHLIE Aldsts A5, -5TC F2olA €s3st g3t
58S HO|X|WH(Blair et al.,, 1973), Dennis(1980) ) °Jshd Qe =3hz-Fo|vt
(KDY 22 =3a e F (Agl-NH,D) & Agls olAEd] %A 3t ZujAz ALg3s)
A 0T FolA g4 wA A &3l

23k YA= 538k (Deposition), -§4—%4 (Condensation—freezing), 3
of oJst W73} (Contact nucleation), W54 (Bulk freezing) & Ul 7H# 544
o r Ysten. 53] $4A-wA Aol o stelA M 5EETE
Holm, AA| F-FollA AR A7ha 27 stellA oojm&e] BE HEo] &4

gk 4= QA et} (Dennis, 1980).

QT Ao JFE mX= HFo st WS} (Contact nucleation) 24 2]
A5S 93] A4 (Blumenstein et al., 1987; Demott, 1988; Li and Pitter,
1996) ¥ A¥&d(Holroyd et al.,, 1987; Super and Boe, 1988; Rauber et al.,
1987) oA W dA7t=o] olFolRlek. 11 A¥ Sl & WA e Ezr

=T
Aol e WIS Wk T2y o] Fe 1AREe ol2= w9 21 AIREE]E WS
Holmg @ 0T dle Qo] olEARE o] ofgy] wlio] Alde] o3 EHE AE
31710l o]#&o] At} Finnegan and Pitter (1988)% Q@ T3t A= By
ARF7] A A 1 ool w9 Z2 iAtEo] SA B wE vhgS 2
ST Al &Rl ofEY ZE TEAC] Ak o WEEE el oA
AAA QD FHESFE 7 skl AR Qerse 73577 A SAH
=S A A8 Li and Pitter (1996)+ 1 olule] wE HFH AR S Hol

rlr
o

| }4S ZFASAAY A} (Forced condensation freezing process) 2= Af
2 WYY Yo E Akttt

ol de] AW FASZAANAY S 3 s
Hlast A3, @ Tk A7) A A ZAA-SAAY o] HHEA Y By
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A 28] 4§ H2 AFAEE BHYr o] #AE A3 A ((Blumenstein et al.,

1987) oA Aol ol FolR oy AA Agelde obd AFHA vk dAls4

?LI

X
—O‘—l
o

AP S o] &t JAFTAAHANA Agl AFF 2t AP G 4ol wep thekst
A ALEAY. 7] A el southern Cororado *]9Q1 San Juan Mountains9]
Ao 400-600g/hE AA3H3 S (Rottner et al., 1975), northern New
Mexico#| 9?1 Jemez Mountains® 7-¢- 97%°]72] AdelA 45g/hE AA3H3
tt(Keyes et al., 1972). Rottner et al. (1975)2 400—-600g/hs 22|17+ &<t
A% San Juan Mountains® A 45g/hs A7 T A4S Jemez
Mountains®] 23S vlwstlon, 1 A3 Ao wE zpol7t EAA|IT ¢ 4
S AES A7l ° anHelgtn Stk e rsd AAES
5—-1000g/h= vhFetAI vk AFkA g & o] &3k JAuTAAT Y 77 5-100g/h

ol E AAdte AFALVIE AFE ST (Dennis, 1980).
T B AR S o] &sk FAAYTS fF Agl AP YdE 100g/hE VIFoR
LN

SR1 (Seeding Rate 1, 1.04g/min) ¥} SR2(Seeding Rate 2, 2.08g/min) & 1}

wolt AALAAY A Jke T 27w APow ANaen 7A@z
3084 ABE SRtk A5 93 1AELe] A4 D FeYn, YA
3

9427] Wak & BEHseh

Wind”

AWS2  PARSIVEL : A
Ultrasonic snow depli siisor | |® Waterdroplet Daegwallyeong (CPOS)
!

| 23m i 18m | |* Snow particle

A
Gangneung

~13km
f 4Hm | F 1

Fig. 3.2. Schematic diagram of the orographic snow enhancement experiment.
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A2E8 Ad4A=

A7 F3E qAEAES qHErIe] ofd ol FEEYAFAIAE
(Cloud Physics Observation System, CPOS)& %3l +534 548 &
At ok 8o #AFVVE APASRAHERZ 0 H (Forward  Scattering
Spectrometer Probe, FSSP), #3%{]x}A5=7] (Optical Particle Counter, OPC),
A7 A (Visibility Sensor, VS), 33¢-¢-274] (PARSIVEL disdrometer), ko]
3 & v E Microwave Radiometer, MWR), A&7-¢-do]H (Micro Rain
Radar, MRR), ZS3&AA(JMA-04, Ultrasonic Kaijo Sonic Corp.),
AWS(200-WS—-02E AWS, NovaLynx Corp.) s°] St} ZF Zu|e] #SF3E2
T ASAYNE BAY(ETE 5, 20075 Y &, 2010).

A A TVERDRE gotry] flel ATANTIEAEY AWS, FAS5E7I
(PCL1300, Degreane), vlolA 23} gt]QuiHE w#st o, Adgas 7
Sot7] flalA diB=E AR ] AWS, Fehe-A A, A4AL Hits A3
3.2¢F o] Fae-AA, AAE AAAL7|Z2RE ZH2E 18me 41m "ol

.ﬂ
[d
oo o

ol M HbAbE = ARbE S
e *V]EHOH FaE 2

L =CT]/2
L: AdwelA Alx7tA €] 72
C: &%
T: 253 A9z
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Table 3.1. Specifications of the ultrasonic snowdepth meter.

Parameter Characteristics
Measurement method Aerial ultrasonic pulse reflection
Control Method cpu controlled by the program
Frequency 40 KHz
Measuring accuracy 075 m
Measurement resolution T 1 cm
Average time 10 min
Supply voltage 12V DC
Power consumption 5 W
Data transmission interface RS422
Operating condition -30C 7 +407T

2. 38027

3892 A (PARSIVEL disdrometer, ©]3} PARSIVEL)+= =& FH 9 A4Y
kel AZEE AHMERS Al Aes dolA ke @) r]olt
PARSIVELZ B4 & A7 Hated o Xeg 3t (block off) & A7]Aa= W3t
3l YEtEze Jdxa 7S =43 (Liffler—Mang 1998, LOffler—Mang and
Joss 2000, LOffler—Mang and Blahak 2001). Table 3.2% PARSIVEL?] £4
o9, Fig. 3.3 PARSIVEL #Z¢2lE Yepd B2 wo|t,

ZrdA7E golARle A2E Avd dare] AFel vlEste] deolAe] At
7F A E A AR el A7 A AT FHAad ek JAar] Y] gheol
n2 olE T3 A A77F A Htk(Fig. 3.3a FF). Fig. 3.3b%t 29|
Ao F715 ATz Ay Sxr7F 249, w3 A=ty 271(D)

£ (V) E2HE Zeda 2718y AHEYS akEstA "ot (Fig. 3.3¢c #%)

PARSIVELEZ #5538 F Q= A 5+ 0.27 smmeolw, A 75

0
27 25mm o]t} Table 3.3& PARSIVELo] =43t <lxte] =718 A==
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Table 3.2. Specifications of the PARSIVEL disdrometer.

Parameter Characteristics
Beam size (WxT) 180 * 30 mm
Wavelength 650 nm
Average interval 10 7 3600 seconds
Output power 3 mW
Particle size of liquid precipitation | 0.2 ~ 5 mm
Particle size of solid precipitation 0.2 7 25 mm
Particle speed 0.2 7 20 m/s
Intensity 0.001 © 1200 mm/h
(a) (b) (c)
uk
Ui I

w BBE
o

Fig. 3.3. The diagram of PARSIVEL disdrometer's measuring principle.
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Table 3.3. Classification according to volume—equivalent diameter.

Class Number Class Average in mm Class Spread in mm
1 0.062 0.125
2 0.187 0.125
3 0.312 0.125
4 0.437 0.125
5 0.562 0.125
6 0.687 0.125
7 0.812 0.125
8 0.937 0.125
9 1.062 0.125
10 1.187 0.125
11 1.375 0.250
12 1.625 0.250
13 1.875 0.250
14 2.125 0.250
15 2.375 0.250
16 2.750 0.500
17 3.250 0.500
18 3.750 0.500
19 4.250 0.500
20 4.750 0.500
21 5.500 1.000
22 6.500 1.000
23 7.500 1.000
24 8.500 1.000
25 9.500 1.000
26 11.000 2.000
27 13.000 2.000
28 15.000 2.000
29 17.000 2.000
30 19.000 2.000
31 21.500 3.000
32 24.500 3.000
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Table 3.4. Derived equations of integral rain parameters.

S|

. . :
M, = f "“D"N(D)dD= Y, D'N(D,)AD, &
DA,: DE:D:_: _3
D {eren)
_T [Pux s
total # of drops : My/= 6PLID..,-.. LRl
O—th Moment of DSDs, My D
M, = fD» D" N(D) dD
optical extinction : Do
2—th Moment of DSDs, M, M, = fDmm D N(D) dD
D 1
liquid water contents (LWC) LWC = f D?®N(D) dD
D in
.. D 1
radar reflectivity (Z) 7= fD D*N(D) dD
D pax
rain rate (R) = M3.67 R= [ " D*N(D)dD
D i
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A3E FARD D R M

Lee et al., (2009) th#EA el AEH Adxad A Al AetAde] 9
sl st AEe Fr7F fdE W e =gk MY
ool sl 53] A5 w2 F >
Aot ARbslth A d#de A5y Mor Qe A 73S &) o
HeuE FARLE T Y A 7EEsE

2 AFE d8l AFES 2d2 WRFEF V3.l A B o]t} (Skamarock
et al, 2008). FAEAE 23 EF J9g d#HEd FS@E7 41N,
128" 45 ' E)= sHo® & 49 d9or HAson 7 499 #3247
+A& Domain 1(D1)9] 27km (100x100), Domain 2(D2)=
9km (151 x151), Domain 3(D3)< 3km(202x202), 128]3l Domain 4(D4)+&
1km(142X142)2, Two—way interaction®. % Nesting 39ttt X229 13
A xoF vy A= A S A4 (index) & HERA

AASE AFDE W2 At "idelA 27505 Aostgion AASAA
At 7192 50 hPa oty 59 AAIZAS 5718 T 9= Specified zone®] 1%,
Relaxation zone©] 4712 T o2 o]Fojz Q)

nde %7 g Ax 49 AAAEE NCEP/NCAR (National Centers for
Environmental Prediction/National Centers for Atmospheric Research) ¢l 4]
6A17 HA R AFEE= % 7HA0] 1° X1° <1 FNL (Final analysis) & o]
Atk A7 AL D1, D2, D3, D4o] 247t 135%, 45%, 15%, 53]t}

5 "AE8] E43= Lin et al, (Lin et al, 1983) 71'H& AF&3ta 34
A A% PBL(Planetary Boundary Layer) Zd}”7]¢l Entrainment layerg # &
3t YSU(Yonsei University scheme) PBL7I™-S AF8-3F%Ith(Hong et al.,
2006).

FapEAL g vy AAE o] ugl AAbE= RRTM(Rapid Radiative
Transfer Model) A& A& Al (Malwer et al.,, 1997), WoAR
d2 Goddard shortwave radiation (Chou and Suarez, 1994) 7|18 X3}
t}.

AR T3 7|HE  shallow convectione ¥3H8l=  Kain—Fritsch cumulus

AL
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parameterization (Kain, 2004) 7|¥& d#s3om, A3xE X9 Noah Land
Surface Model (Chen and Dudhia, 2001)& A3} th(Table 3.5 F%).

Fig. 3.4 Aol mtE =vldl 493 453 ddAd dazds Av 4
F7HA 2] Az GHEE YERA Zlo|t,

Table 3.5. Summary of the WRF model configuration.

WRFV3.1.1

Domains Domainl Domain?2 Domain3 Domain4

Horizontal Spacing 27km 9km 3km 1km

Dimension 100X 100 151X151 202X202 142X142X2
X 28 X 28 X 28 8

Time step (s) 135 45 15 5

Vertical layer / Model 97 Sigma layers / 50 hPa

top

Grid nesting Two—way

Later.a_l boundary Specified zone=1, Relaxation zone=4
condition

i“;;gi & Boundary \epp/NCAR  FNL DATA(6—hourly, 1° x 1° )
Microphysics Lin et al. scheme

Planetary Boundary YSU PBL

Layer

Cumul us Kain—Fritsch

Parameterization

Land—Surface Model Noah Land Surface Model

Longwave radiation Rapid Radiative Transfer Mode (RRTM)1
scheme
Shortwave radiation

Goddard shortwave
scheme
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Fig. 3.4. Topography of the Daegwallyeong in the Taeback Mountains and
Model domains. A—B in Domain4d (D4) stands for a horizontal path of
cross—section, passing Wonju (WJ), Daegwallyeong (DG), and Gangneung
(GN).
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Fig. 4.1. Time series
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Fig. 4.3. Same as Fig. 4.1, except for 12 February, 2010.
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Fig. 4.5. Same as Fig. 4.1, except for 3 March, 2010.
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S
1:) 10 %)10_04_06 (AWS) " —+#— Wind Speed Humidity —4— Temperature = Wind Direction 5 a0
o G Tmpmm— Exp. 24 Exp. 25 4
801 8 [ 2 L
R Lo 70
60 1 6 — L 4
r o 180
40 4 e i A g No Data L
a2 |
204 24 s — e —— L3
L3 e ]
e L] | — = r -4
(] —IMWW-.&; Lo
19:00 20:00 21:00 22:00 23:00 00:00 01:00
Time (LST)
Gangneung RPG_HATPRO_20100406 LWC(g/nﬁ:l
3.0 g - =
2.5 -
= 0.30
E 20 :
= i 0.10
+ 1.
:E, 0.05
:E 1.0 = 0.03
0.5 0.01
0.0 MIN
H Pr =
SNR(dB '),

Height (km)

Fig

h""““'----n-' "‘, 1

Ml

18 19 20 211\ 22

Exp. 24

Time (LS'S5

Exp. 25

0o

01

. 4.11. Same as Fig. 4.1, except for 6 April, 2010.

_37_

02 03




A|22 SR1(Seeding Rate 1) A¥ Al#E4

1. vt 9 A=
Table 4.1 SR1(seeding rate 1, ©]8} SR1) A3 3 A jA#H2] 7|4ZF4,
Aol 7] 7174 2 1A A - WEE LERA Flojth SR1 A d 7|3 o
Ao Ao v g FE 534, 1.0 m/s °l3tE #=H ]I}

Table 4.15 HW 7z} ZHo] 7=t = AlA o] =713t AldlE Lee et al,

[z

ofN

(2009) 8] Al o] 459 F57F 5 wWel A5 FASF7Y AdutEA
A EFel #5E u otk Fdo] WEHA ke 1W, 6%, 7H, 99, 179 A3
Ate o] BE FASE7] AdnuEAS B g@ge F¥o] BSyuets FEol
A FEA e 53AG viere]l #5HAY HF v 99 vigo] Ak
of o9&l npghe] Wako] upHlo] tjH e TFAE EL7] wiEel HEstEA ¢
a Boles Aoz FHH

Fig. 4.12-4.15% A87|F &) 457143, dams JdgAdo)a oF
13km A Zol A1k AP 7)1 3ol H58 A2 WS ekl Zoltt

2010 2€ 1299 A9 (Fig. 4.12 Fx) 5WA A¥F ddge] Ao
0.7cm S7batl o}, 53 diag 7)ol AAAe S7kskA] kol Al <%

st ot iy 7Ate AAAE 0.3cm Z7F8ke] Alde] 93k FAex Ad
ZA41%] #eraslr] o]H ) 20109 3€ 799 119, 129 A¥S w(Fig. 4.14
Fz) AY & F AN B AFRAY SIS HolX gk 11We A¥e] AF9 v

By g AdAd Frheko] 0.3cm=z Zuh 129 Y
&

o
o] AAMEE 0.5cm S7FeFgloy, Adx gl gi#H2 1.1lcm S7Hste] A9

N}
(@)
—
(@]
rV‘
w
o
oo

o
10
2

>

>
(T
Yo
[
=5
[&l

£ B (Fig. 4.15 =) 139, 149, 15
£ Helth 13¥, 1549 A3 F AAH S/
A 71t e AlA o] Z+zE 0.3cm, 0.4cm® YERG of
Aol ojst FAoleta wekslr] ofHoh 14WA AY F



Table 4.1. Summary of the snow enhancement experiments for seeding rate 1(SR1).

Initial condition Increa
No. . Daegwallyeong Gangneung Seedi se
; D Seeding ;
0 ate . ng 0
Period AWS AWS UHF
. Tenp  WD/WS | RH WD/WS | East | fate | snow
() (m/s) | (%)  (m/s) | wind (cm)
20:10 ~
1 2010. 2. 9 -1.0 ENE / 0.4 97 SW / 0.6 X SR1
20:40
2010. 2. 17:40 ~
2 —-2.1 ENE / 0.0 96 NW /1.1 o) SR1
10 18:10
2010. 2. 19:27 ~
3 —-2.0 ENE / 0.0 96 NW / 0.8 0 SR1
10 19:57
2010. 2. 15:20 ~
4 —4.6 ENE / 0.0 95 NE / 1.3 o) SR1
12 15:50
2010. 2. 17:30 ~
5 —-6.5 ENE / 0.0 96 NE / 0.4 o) SR1 + 0.7
12 18:00
2010. 2. 14:40 ~
6 —4.4 ENE / 0.9 70 NW / 2.5 X SR1
16 15:10
2010. 2. 17:30 ~
7 -6.9 ENE / 0.5 83 NW / 2.3 X SR1
16 18:00
11:10 ~
8 2010. 3. 4 —-0.4 ENE / 0.5 94 NW / 0.9 o) SR1 + 0.3
11:40
15:20 ~
9 2010. 3. 4 —-0.4 ENE / 0.0 96 NW /1.9 X SR1
15:50
16:52 ~
10 2010. 3. 6 —-3.8 E/ 0.7 96 NW / 1.4 X SR1
17:22
13:40 ~
11 2010. 3. 7 —-3.4 ENE / 0.0 96 NE / 0.9 o) SR1 + 0.3
14:10
17:00 ~
12 2010. 3. 7 —4.3 NE / 0.0 97 NE / 0.7 o) SR1 + 1.1
17:30
11:20 ~
13 2010. 3. 8 —4.0 E/ 0.0 93 SW /1.2 o) SR1 + 0.3
11:50
14:00 ~
14 2010. 3. 8 2.7 ENE / 0.0 95 NW / 0.6 o) SR1 + 1.9
14:30
15:50 ~
15 2010. 3. 8 —-3.7 ESE / 0.0 92 NW / 0.9 o) SR1 + 0.3
16:20
17:20 ~
16 2010. 3. 8 —4.7 ENE / 0.0 91 NE / 0.8 o) SR1
17:50
21:00 ~
17 2010. 4. 6 91:30 -1.2 EN / 0.1 90 NW / 2.6 X SR1
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Fig. 4.12. Variation of fresh snow cover over (a) Gangneung (GN), (b)
Daegwallyeong(DG), and (c) Daegwallyeong observatory(DGR) at 12
February, 2010.
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Fig. 4.13. Same as Fig. 4.12, except for 4 March, 2010.
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Fig. 4.14. Same as Fig. 4.12, except for 7 March, 2010.
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Fig. 4.15. Same as Fig. 4.12, except for 8 March, 2010.
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Table 4.1 E¥ AFAH 2, 3, 4, 169 A5, ZF FASFF7AA TZF°
o Aol oJgk FAo] UEhA] ekskth Aldel &gk A
= WAE 8Rle dotry] 98 % YW AA uigHE, FAFY oy AR
FdgF & WRF Fx59 39 RIP (Read/Interpolate/Plot), version
4.3 (Stoelinga, 2007) o.% 73}t
TEARY 77 AFE sk A E TEY A9 R 9F
o] #P7}4 (supercooled liquid water) & Aol FA4Z Abde] diste] 43|
T3 (Young, 1974; Blumenstein et al, 1987) 3 dd#4=4 7} (Heggli and
Rauber, 1988; Rauber et al, 1986)°lA % °]& Z Yeldr vt Huggins
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Fig. 4.17. Same as Fig. 4.16, except for (a) 1800LST 10 February, 2010,
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Table 4.2. Summary of the snow enhancement experiments for seeding rate 2(SR2).

Initial condition
No. Daegwallyeong Gangneung Increase
of Seeding AWS AWS UHF | Seeding of
exp Date Period Tem rate SNOW
WD/WS RH WD/WS East (cm)
b (m/s) (%) (m/s) | wind
(C)
1 2010. 2.9 18:00 ~ 18:30 | —1.2 ENE / - 95 W /0.8 b SR2
2 2010. 3. 3 17:00 ~ 17:30 | —1.9 E/ 05 79 NE / 2.2 X SR2
3 2010. 3. 4 12:40 ~ 13:10 | —0.5 E/ 0.4 96 NW / 1.0 X SR2
4 2010. 3. 6 13:40 ~ 14:10 | =3.0 ESE /1.1 94 NW / 1.6 b SR2
5 2010. 3. 7 11:00 ~ 11:30 | —=3.5 ENE / 0.0 98 NW / 1.1 0 SR2 + 1.0
6 2010. 3. 7 15:10 ~ 15140 | —=3.5 ENE / 0.0 96 NE / 0.9 o SR2
7 2010. 3. 25 15:30 ~ 16:00 | —=3.3 ESE / 0.7 98 NW / 1.3 b SR2
8 2010. 4. 6 22:30 ~ 23:00 | —1.4 ENE / 0.2 91 NW / 1.9 b SR2
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Fig. 4.24. Variation of fresh snow cover over (a) Gangneung, (b)
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Fig. 4.25. Simulated surface wind field and column—integrated cloud liquid

water at (a) 1100LST 7 March 2010, and (b) 1500LST 7 March 2010.
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