IR, 4319, pp.68~85, 19854 673 30H

Rt 1 il KT KBE2BN HR

<B

1. FF Bl
(1) HREM
() HETE £ 'R
2. B - MERS RERD
1) BEES REMBH HIF
(2) ZREEY RERHT BFe BY
3. AT SERE
D) kTR BEES 4

= 2 fE*

x>
(2) & - ERKE 3 FaRiRe iE
(3) kx%hre EEEE

4. KER HED Bk
(1) 500mb BB {HE2
@) BEE HRER
(3) bR BB HH
4) KBRS EREE

5 &y 3 "R

(1) HEED

BTE (S4UBR (Cyclone system) vt Bl
9 o A E o] EREMT BeEel
Ao BRAEY AWLE KER T i
B oot 2G5 AE YA K Asia
£ %3 4F FPAC) iz WEGE Fo
KE BIRel RelA 2 FAAE AARL %
Tgol PRAT? & WRY HEHSI @
Bl % WAKS JES REE FHo=
Aiste SRl <

HAZ B TS SN ko) G M
}AM Mz REML KTl WS o

* e KBH KB

*» ok W AAY HIBfmNE: MEBEY Ad. AT

A A=

HE A% FEE 44 ", 53 BHRREE
E(FEel Ak widor HEIHT QY] GF
of ofe] W EFAWCIZE HERMA WHEYA
PoE e,

@ - HEel i e HRE & - BEEY
Ak RSB XS K, KERO GEM
o Fetkel g B 2 AEY MEE el
= BBz Kot wA el 243 #Hks
= BF (1666, 1967, 1968, 1969)% 1} Cowndes)”
o] Zlel lx REEhe] el 4 G. Manley
A978)¥ & 2z ER =] BEHEEMLE Hest
At o FEARBNI HEZ T RE (1965),
BEH (1966), 2N (1978) Eo ed WEH
(1965)% = A=k HAS i LERBEES 58
gt {BREHE L FifRel 23 K\ FEHR)

BB W|rANL. HEEFA KR

1) R, 1979, RS BEoTi 2 WE, " MBS HBEKE, $AE, pp 224~235.
2) dbEREAH 2E5HY 49 lake snowx: L FHAe 3.
3) BIBE, 1972, ’é‘/7\—‘/. HHEEFEL, pp. 204~205.

4) Bl AE 196359 «
:ﬂ:[Ve"i TR AFD 7 A
125l

5) Euﬂ&%@m 1982, ER—AREH L =ZAKE—,

9 ZAREMEM =AE) S

A GF B bait)
12459l 198149 49 AAESS Ao 7‘1 7#A BRE A

T ARER - R W (]S

- R A
4 #bBz, pp. 257.

6) FEEXK, 1966~1966, “FiREicBiF 5 Fo %{&53’]” WRGE-H~F-LH),” HERE, 188~21%.

7) Cowndes, C., A., S.,
Vol. 100, No 1188 pp. 193~207.

8) Manley, G., 1978,
Magaz., Vol. 107, pp.1~16.

9) BEEMRE, 1962, “HE,” SHWHE /—,

“Variation in the frequency of snowfall in East Central Scotland, 1708~1975,

1971, “Substantial snowfall over the United Kingdom, 1954~1969,” Meteo. Magaz.,

? Meteo.

#1648, 28, pp. 200~224.



o] gk ﬁgﬁ-g] Szt A7 ga2e B3 FEHBA
ol A% EEY ERFET/T LEEGHSS B
5}93\"’ BEH (1966)'" &= 4R AS] Jbiei ol A
BES (UERS] FEBS £RE M#stod.
BIRA978)W s BA Hitwe BHafhel =
3 FERARBNA FHRAA Eig(BERE A
KFHHS BEHET 4 2HRS) BEEY
< u1g ). = Matsumoto et al. (1967)'2 & H
A JtEe; KEY BEE bE &451%(Cold
vortex %2 Cold dome) 9} o] 9} waiw) rhif
# AL (Mesoscale disturbances)8 Ex 2 ##g
WEst g = BA(1982) 9.8 JbEM; o) #
el g A FAA ] WERE HFEd k9
et 2 ZEE, TBEHH, PRESRL 2 ik
+ B2 ST REdt HELY kRER
(Fetch) o} AARFIE S #o] Fo3 BERoZ
{ERT et Aot ol S x HEHESZN o
W (HAR) B BEE A3 HEw 49 F
2 BEFEHS FhH" HRY Fo] sl
FEvhetell glelA EZRo 23 Wi &3
Z (979, FIEE (197917 o] R 1,19,20
A& wolrh, LHEW=(1979) L - vhebe] B
+ RER, BRI, BReilecz S¥sz o
REMRIES TS 2 FMAE (1979) & HH T
ZESM S el HRO) BRIRS 8%
B BREEHE, EEY ST, ¥ B
i, #ES EEiRes Efslgor B
BLE wE BEY FEA S digsig o
A Bl M = e ube] Bk - FE gt
HRHY HE d3ez WA HEES FHo
2 5 2FMEAA A & - BEEH(L)

11) BIRH, 1978,

S Aotelz 53 EHRS FuEeel MR
ol KEFS) BRARRN Bl HRsea
@,

(2) \RAE H ’H

Hilfgs $AHL2 Hfiste &gl A 1A
A B BREELS] BHEE doslr] 9y
Fig. 1.olA & uhe} o] Az @B} AA
9 SR Fote] Sl o2 FERERE
kez frEsE TTBE(128°54°E, 37°45'N), &
BB (130°54’E, 37°29'N) 2 @ (TAKADA :

45°

40

°

34N

0 10u 300

o’
130°E
Fig. 1. Study area

Kilometer

10) BEHE, 1966, “fEmA O BERr IR ki) 5 KRB0 &7 K& 13-10, pp. 17~24.
WAL © BESGICH T 5 FRARSBG PR, HEBHR, 51-12, pp. 841~851.

12) Matsumoto, S., et al., 1967, “Asynoptic and dynamic study on the three dimentional structure of meso-
scale disturbances observed in the vicinity of a cold vortex center,” J. Metes. Soc. Japan, 45, pp. 64~

82.

13) @A —, 1982, “HEJD BB oW, ” BRI S6FEE REAEG LuaEv v [BEES 0 #54, &,

29-10, pp.51~69.

14 FEERE - #—, 1983, BEERO BH L o HE, HAEEE o #—, pp 151~162.
15) RAEE, 1971, “KB e to RUBE. " SHBBELI(E), pp.213~234.

16) £E=, 1979,
17) A, 1979, IR

‘A 10cm ol 4o BT FHEMM, " BEAKBGE, $16%, 18, pp. 1~10.

18) R BIREPIEAT, 1981, “MHE o) %ﬁ%(& MRi8-1, pp.93~133.

19) BNk, 1982,
200 ¥4H, 734, 1982,

B KT Bkl Mt SIUABE KEXBE BEBUR, pp. 4l
“Agtel FukE A FiEd T, BEKSBEE, 18%, L8, pp.22~32.



138°15°E, 37°6'N)& A A stod o] ) #u%; R

RS BERE GRS 2 g . "
2.0 F% - Biiniel RIR#EE)

He RAEsden FRERUREH K5EE) e R

& wlasly HHEBME (Return period value)

L HERC| BEBHY 3 - FBE
W Bl o8 S EME wEelsl ~

tegog  FEEREC el 7 W e BT Fig. 2. = FRENE™ S fESE 0| oh, A8+
o] MBS @R FEMIA KUV 194132 Ei 1983¥ 74| (% BmEYE 19729 74#])
HEAERBY BT s Sstd 7o olth. o7lM A FHEE AL A ANAY &

ATEES TEAMA 3 OHABE SHre el o % Ty o] 287 o9 & Holdh LY
wlelo 2 i LEMERES SFestdor] o s R BHRES 96.6cm, @R JIRS W)
S00mbEME S ARAERESNE, FRRIERS 9l 285.9cm, FHE {LBEY <F 8wlql 767.0cm
o) BAfR, LiF BEfEG ¥ LR EEENS v oEidh 53 @AEAY BETHEA f1sn
via - A st gt o] &E AnE IS @k S¥isE 13m gel ¢ HE BHEY BRSEo
B HHBREEE(1941~19834), M S04 durne 22Imel 7B @SSl o 2,74
(1973)%, IgEs BREY FREETEE voEtE A EEES FHiELERY UGRIEE
(~1983ME7A), NAKSES 445 500mb (Fetch)o] 26(9F 5ol) 7 F8% 98¢% ohx
EREER (1946~1975%), HARREHMRIE O 2ok ke REBEHES hEe 2 T
KSR (1956~1980%E), OARRHRET KERE S SV THYE el A o B
(1975~1980%) Folv}. Fovbeh A gloh EEIRC Ral BT flel fir

Ee = T B Efld rEsE 8Ed 5

{Cm)
2000

TAKADA -
ULREUNG DO  ------
GANGREUNG -

1000

500 A .
Y l'\
AR \
vt 1! \‘ ,'l N
N i M=2859
. /\ T / \/ LHM=96.6
4t 5 ] 7 YEAR
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order Heavy Snowfall Years Light Snowfall Years MEAN CV*
Division P
Station 1234 s 1] z2]3]4¢]s (%)
YEAR | 69] s 56 78 64 ey 47 44 80 42.
i Snowfall 395.6| 225.0[ 180.6| 174.3 167.7 8.6 11.8 18.3 22.6 26.8 96.6/ 74.0
GANG
REUUNG | Amount(em)* (20| (12 @) | (2 @ @O ® @& @] GO
S.D. | +4.2 +1.8 +1.2) +1.1 +1.0 —1.2 —1.9 —1.1/ —1.0] ~1.0
YEAR | 45 55| 62 63 71 4 o8 49] 3 46 |
- — !
ULRENNG | Snowfall 572.7| 548.4) 545.5| 508.0 507.91 7.3 98.9] 100.3 109.5 129.0  285. 9 50.2
DO | Amount(em) | (39)] (23)] @8)] @D (28)| ® ® & @ ap a7
S.D. +2.0) +1.8 +1.8 +1.5 +1.5 —1.4 —1.4 —1.4' ~1.2 ~1.1 j
: | | )
YEAR s 48( 3w 51 77 a9 o 51 55 T
I - | T i
Snowfall ! i i i i
TAKADA | Jnowhal i 1729 1237 118()‘ 1135[ 1000 201 33 351‘ 362‘ 739.1\' 41.6
S.D. EEE 3t 61+15 +1. 3: +0. 8’~15{ —1.3 —L4 —1.9 ~1.0 |

* CV =coefficient of variation

#% () frequency of heay snowfall day over 5. 0cm
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Fig. 3. Secular variations of the annual maximum depth of snow cover.
(GANGREUNG : 1912~1983, ULREUNGDO : 1939~1983, TAKADA : 1923~1983)
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: raw data.

Dashed line : 5 year running mean.
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(A . coefficient of variation.

(2) BERB EFRHY BR| AW

Fig. 3. & Al AA9 FEREBMBEES BE
#Eholoh. AEE 4 #E5L AEAA] ol 1983
W7kA Qe JLBRe] 72 7H(1912~1983), BRE
7b 45\ 71(1939~1983), @mH 7 61 7+ (1923~
1983) ol et {IEE-S ZHAR T35 38.5cmoj i i
FL 19234 19 23Yel 130.2ecmP =z thee
19691 29 21¥¢l 109. 7emgl o} 19682 4.5
cm, 19801 & 7.2cm el EEgEElA EI ok &
e 7y 98.7cmolz 1962 149 3194 &
FQ 293.6cm, oh2-& 19634 29 4ol 242.6
emE EE whel 19413 = 14.5cm, 19464
o & 23.0cm¥ o™ FHHE FF45 167. 6emol i
BES 19454 29 269 377cm, 1927 29
9ol 375emE FSRIE ¥l 1972 34cem,
197992 37cm uhol] Zo8k3HA] Estdh o] B4

£ W £ REESES Ih—-E8RE—8H
IRe 2 §A3) Frtsta sfo] ol& MET o) $
At WEhRE £ oo VLB 63%, BHE 67%
of w8 BmE« 43% % w2y 2Ad. Y9x5 E
S BEITHT d(HAY REMES v 1T
BEol 7% 19204E4%, 1950FEfR Zub, 19604E4K
RTOER] 42 SEEmE 2ol v
1930~405E ol = EHES] fHEe) el &
BeEs+ 19506 R~60EM #1Ro) H A S £EME
el vrebvE dbs 19405E R0 d A EHFY
el vebve AL mEEs Eilsls ZHEs
1930~40F M7 w2 £Fe] fHEel F 3
A 404K Kol A 60 SR ARG B
TH7E vdebvds Sl BES AAY % - EHER
Bt AR =2 Yok g o= AR K
TRl oW HERZ Vg AdsE B
71§t BWEES BBMIHE Return period



value) & F3to] ®71& g} oo Gumbel
o] BESMERT ] A3tz FRERSZMEE ol
23tgich. Table 2. & 4 44 HHRHPHY &
ol th. {LBE-S 504F<] 108.0cm, 1004E6] 122.5cm
ol o] 7z 13 E2 A0 BEEL 504
of 293.9cm, 1006l 334.5cm o] Aol HHE
50 o 374.5cm, 100:d6] 417.6cm o] 42 HE
o] 13 ¥z wAHt F Y 50 1me]
4, BBEET 100de] 3mo| 4, WHEE 100wl
4m o]go] 13 ¥2 WAdddz 44 5 3
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Table 2. Return period values of the snnual maximum depth of snow cover.
GANGREUNG :1912~1983 (72 Years)

ULREUNGDO  : 1939~1983 (45 Years)
DAKADA © 1923~193 (61 Years)
RETURN PERIOD (YEAR)
STATION PERIOD | MEAN | S.D.
2 j 5 | 10 25 50 100
GANGREUNG 60 s | 243 3.6 s8.2 737 934 1080 1225
(em) (36) 12) 6) 3 2 ¢))
ULREUNGDO 10 w7 | e636 3.4 1543 1979 2530 2039 3345
(em) an] ae| @ o o W
‘ ' H l

TAKADA s | ien6 | r2se | 1549 262 228l mLil s ars
(em) e @ @ @ o o

( ) : Occurrence frequency in raw data.

~27) S4ife 99 Fisher-Tippett type I distributiono] stz % oh. WEFHEBRL Gumbel 9] = Hazen, /)
AR 29 Aol ot d714% Gumbeld HEkg o4k AAHL G% Rl RUEHA A
Weiss, L., L., 1955, “A Nomogram based on theory of extreme values for determinig values for various
return periods,” Monthly weather Review, 83, pp.69~71.
28) Davis, J., C., 1973, Statistics and Data Analysis in Geology, Wiley, New York, pp. 256~271.

29) EilisaReriE, 1982, B1HS, pp. 87~90.

30) MIAE 5t 1983, FAMEEL, WABWE, pp 114~115.

31) =&, 1979, WIRRI.
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Fig. 4. Power spectrums of the annual maximum
depth of snow cover.
Solid line : power spectum.
Dashed line : smoothed power spectrum.
Y axis . logarithmic power spectrum.
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(b)

Fig. 5. Daily locations of the high and low pressure centers and cold fronts in the
heavy snowfall Aays.
(a) YUNGDONG (b) ULREUNGDO
High pressure centers : A (over 1, 050mb)
B (1, 060~1, 030mb)
C (below 1, 030mb)
Low pressure centers : L]
Traces of cold fronts : S
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Fig. 6. Surface pressure patterns of heavy snowfall days.
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Region la | b | I | M | Ib | M | 14 Totl
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>>5. fem [ 16 9 l 85 ‘ 16 B | 53 | o2

‘ 7.1 21 a8 7L 156 236 4.9, 100

YUNGDONG >10.0cm | 10 4| 53 7 23 38 71 142

4 | 70 28 w3 49 162 268 49 100

>5.0em | 207 ‘ o0 | 10 3 | 6o 60 8 | 653

% 3.7, 139 168 60 9.2 9.2 132 100

Total >10.0cm | 112 24 67 } 24 4 | 43 ' 54 358
i | '
% | 313 67 187 67 95 120

15.1 100




Table 4. Occcurrene frequency of surface pressure patterns in heavy snowfall year.
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Fig. 7. Composite height anomalies of January
heavy snowfall year in ULREUNGDO (a)
and YUNGDONG area(b).

Shaded portion : negative anomaly.
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A Climatological study of heavy snowfall in East Sea
and its surrounding coastal area

Summary

In order to clarify the climatological characte-
ristics of heavy snowfall in East Sea (the
eastern sea of Korean peninsula) and its sur-
rounding coastal area, the secular variations of
yearly snowfall amount and yearly maximum
depth of snow cover among GANGREUNG,
ULREUNGDO and TAKADA were compared
one another and the surface pressure patterns,
the 500 mb height anomaly, the zonal index,
the temperature conditions and the atmospheric
circulation patterns of 500mb surface were also
analyzed.

Snowfall and snow cover amount were increa-
sed sharply from GANGREUNG through ULR-
EUNGDO to TAKADA and the aspect of
secular variation of GANGREUNG was different
from the others, ULREUNGDO and TAKADA.

These tell us that the effect of winter mon-
soon and the fetch on East Sea are very impor-
tant and the mechanism of heavy snowfall in
GANGREUNG is different from the others.

The return period values of the annual maxi-
mum depth of snow cover are over Im in
GANGREUNG for 50 years, over 3m on
ULREUNGDO and over 4m in TAKADA for
100 years.

The snowfall periods obtained through the
power spectrum analysis are about 7 year in
ULRENGDO and TAKADA but GANGR-

EUNG’s is about 11 year.
The main types of surface pressure patterns

* Graduate School, Seoul National University.

Jin Sik Choi*

of heavy snowfall days are northeasterly type
(Ic), South Sea low type (IIc) and passing
low type (IIb) in YUNGDONG area but nor-
thwesterly type (Ia), westerly type (Ib), East
Sea low type (IId) in ULREUNGDO.

The synoptic characteristics of 500mb surface
at the time of heavy snowfall in YUNGDONG
area and ULREUNGDO were as follows:

(YUNGDONG type)

The center of circumpolar vortex was located
in the vicinity of northpole, the air flow pat-
tern of high index (zonal type) was dominant
and the negative anomaly was distributed in
high latitude but the positive anomaly in middle
latitude.

{ULREUNGDO type)

Cold low was located in middle latitude be-
cause of strong blocking phenomenon which
occurred when warm blocking high was existed
over the Bering Sea and over the Siberian area
of the northern part of Tibetan plateau, cold
air below —35°C was advected on the 40°N of
the northern part of the Korean peninsula,
the air flow pattern of low index (meridional
type) was dominant and the negative anomaly
was distributed in middle latitude but the posi-
tive anomaly in high latitude.

As a result, the synoptic climatological cha-
racteristics of heavy snowfall in YUNGDONG
area and ULREUNGDO are completely different
each other, namely, the heavy snowfall of
YUNGDONG area is non-monsoon type but
ULREUNGDO’s is monsoon type.

Geography, Korean Geographical Society, No. 31, pp.68-85, 1985.



