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Observations of Precipitable Water, Column Liquid Water
and Column Ice Water at Syowa Station

Makoto WapA! and Hiroyuki KoNisHI?

Abstract: Observations of water vapor, liquid water content and ice water
content in the atmosphere were carried out at Syowa Station in 1988.  Precipitable
water, column liquid water and column ice water were measured. This paper
reports the results and the relationships among them and temperature, humidity
and satellite brightness temperatures. Based on the relations the characteristics of
clouds and precipitation are discussed.

BE: KRB OAER, Tk, kk, OBCET 8% 1988 Fi121T- 7=,
BICSAEN D OBEBESFNFRARD SN OBOHEORBIE, FofoRs
BRT—%, BEBHAT -5 OB EITo72. T o DFR» SFHEROE,
EBEEDE, TEIC L 2EWHICDWLTHTL 7.

L T C o

MR B 5 JUEEENCE] 3 2 & W98 (Antarctic Climate Research; ACR) (1IN - &
B, 1989) Oz, ACR OFfFED—DTh 5 ERBKOHRDO—ETRE LT, KAFHDKES,
=K, KK, DEDBIEEIT-7: (KIHS, 1990), AlfEKRE (HEAISHEYST D OKELROR) 13
K[REHEBR 7V —F12 L5 1 H2ME (00, 12UTC) OBEEY > 787 —2 2R L (4
S, 1990), SHFEEARE (BAISHEYT D OWEDOKOE) 13 37 GHz D~ 4 7 0 ilEETD
EERE 7 — o5 E L, BELXERERET -9 ED L X3 19GHz D~ 1 7 uBREE
DF —% ZHA L. 3OV TIE WADA (191) IEEE S N T 5, THKKE (BIEE
W72 ) OEWEDKDER) 13 X /N> KL —F— (Wabpa and KonisHi, 1992) D45 &E O [ 5158
F— Y EREL TKRDI:, Bohle T =5 IO TEHE, 8L UHELOBHR %0foR
RT—8 EOMER AT, Bz, HESRR (&H- LN, 1989) THonleT—5 &2
NoDROEA{T>7:, BB TOKEIICET 2RI TIXiTbhTw 508 Blzid
BroMwiIcH, 1979), KGHDEK, KADBEIZ OV TESE THRE SN TR, ZOWMET

U EN7 AT SERR. National Institute of Polar Research, 9-10, Kaga 1-chome, Itabashi-ku, Tokyo 173.
: KRB A, Osaka Kyoiku University, 698-1, Asahigaoka 4-chome, Kashihara 582.

FEEREFEL, Vol 41, No. 1, 131-148, 1997
Nankyoku Shiryd (Antarctic Record), Vol. 41, No. I, 131-148, 1997



132 MHE 3 - /EEE

IS DRERETRTIE, BLUY, 2ORRCEIVTEBOE, BEOEHIC L RS
AEET L ERERE L.

2. SAEEKREOZFEHIZA
2 4 7 ORETET ORI 1987 5 1989 - T IFEMITON Iz, T TIE 198842 A
25 12 A TORTHOTEEKREICOVWTHET L. v A 7 D EBEE» 5155 7 EE
BEF— 7 O RHEARLKRD 2 /5ikiE, Waba (191) (2L 5, K1 5SA L 9AD | FFHE
SEHORREKE, BAEE, SHEI O TRBEOZEA TR L, £ 50N XEEKE
DEOHEZ, BABEOBRAMNILIC, £ TEER I0ABDICIEITNIGL TWwd IHhbr s,
$7-5AL 9B TRABTOEEEZKESL LV ELRSTHEIENbrE, $8bbSAT

N(/10)

DEW POINT TEMP(C)

LWC(mg/cm2)

MAY 1988

e

0 -

N{/10)

3}
oo
=
w
-
z

«~ 40 5

E o

(&)

> =
w

E )

[3)

2

-

o

2
SEPTEMBER 1988

1 SALIRD | BEFYOTHEEARE (8), BrlRE (R),3REI O TEEOER
(F)
Fig. 1.  Hourly mean column liquid water (bars) and dew point temperature (dots), and
3-hourly mean cloud amounts of low clouds (circles) in May and September.
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Table 1.  Column liquid water and the related values of each
month from February to December 1988. The columns
from Ist to 7th show total observation time (hr), total
column liquid water (mg/cm?), average column liquid
water (mg/cm?), frequency of appearance of overcast
low clouds, average temperature (°C), total days without
column liquid water and total days of no observation or
no good data, respectively.

Month 1 2 3 4 5 6 7
2 625 1978.3 3.16 19 —32 15 3
3 539 3877.6 7.19 35 —4.7 9 6
4 720 48453 6.72 66 —11.0 0
5 744 6408.4 8.61 71 ~11.1 8 0
6 721 2723.8 3.77 48 —14.4 19 0
7 696 3419.7 491 49 —16.6 8 2
8 673 31855 473 14 —179 11 3
9 650 3190.6 490 35 —16.2 14 1

10 566 966.6 1.70 44 —12.1 16 7
11 528 3509.1 6.64 91 —173 14 7
12 696 2508.6 3.60 34 —24 21 2
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Fig. 2. Variation of the difference between precipitable water each day and monthly mean
from February 1988 to January 1989.
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Fig. 3. Relationship between hourly mean column liquid water and surface temperature in
1988.

4. Ta—JH, [HFEEKE, KMEEORFR
4,5V rFici38HrsBonna—TAHORBRICNT 3, SEEKE, KMEEWKCD
WTOBRERL:., 22 TRRBKEE L ZRRATEEL .

KALE = TR E/ (FIFEAE + SAHKKRE),

F7kKE M (mg/m?) BBEEEOV—Y —KEHEE Z (mmé/m?) 5 ROEFEN (Sato
et al., 1981) ZAWVEEL7:. SHKKEIR ZONKBEZE S L TKD 72,
M=49+ 70
M4,505R05%, Ta-[BEOKBRLSHEEAKRLIZRVWEBEIZAO IR W, —Fxa—-TH
DR EKLE £ OBBRIZIEE ICFTIVHEEIN A &, KBS TR B DN TKIEELS K E <

RoTW5S, #ZCHICER, &8, BT XAIL THEH~:, 22 TEHAIZ 1988 £ 2,3, 12
H, 19894 1 B+ UAHAIZ 19884E6,7,8,9 A & ULIBATHAIZ 19884 4,5, 10,11 B L7z, #D



136 FHE 3K - NEEZ

0 :
5: ..v. .: - R
* 3 o t - .
. ° P M . o
- Ce T ot
&,3 -20 ...‘! . P REEEE . X N
; P 0 o * X .
L] H
= P T .
a .‘..,... € e ....'
. e
S ® o * hd
=]
T ®e . b
g -40 .
0 40 80

COLUMN LIQUID WATER CONTENT(mg/cm2)
4 a-—THORIER L SEZEXKEORERF

Fig. 4.  Relationship between temperature at the top of the radar echo and column liquid

water.
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Fig. 5.  Relationship between temperature at the top of the radar echo and glaciation rate in

summer (pluses), winter (black circles) and transition season (white circles).
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Fig. 6. Relationship between precipitable water and height at the top of the radar echo.
Symbols are the same as in Fig. 5.
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Fig. 7. Relationship between height at the top of the radar echo and NOAA satellite channel
4 brightness temperature. Summer, transition season and winter data are shown
from top to bottom.
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Fig. 9. Variation of column liquid water from the surface in March 1988.
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Fig. 10. Variation of precipitable water from the surface in March 1988.
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Fig. 11.  Variation of column liquid water and precipitable water from space in March 1988.
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Fig. 12.  Snow precipitation in March 1988 when the values of ww were over 70.
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Fig. 13. NOAA images from 24 to 27 July 1988. The red line at the bottom shows the
border between continent and sea ice, and the red line in the center shows the border
between sea ice and open sea. The line of circles at the bottom shows 70°S (the
4th circle from the left shows the position of Syowa Station), and the line of circles
in the center shows 60°S. The longitudes of the circles are 0°, I15°F, 30°E and 45°
E (from left).
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Fig. 14 NOAA image and microwave images of SSM/I on 11 July 1988. Circles in the
lower figure mean the same as those in Fig. 13.
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Fig. 15.  Variations of temperature (white circles) and dew point temperature (black circles)
at Syowa Station on 24 and 25 July 1988.
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Temperature height profiles at 15 LT on 24 July (solid line) and at 3 LT on 25

July (dashed line).
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Variation of column ice water (pluses) and column liquid water (circles) on 24 and

25 July.
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Fig. 18. Time height cross section of radar echo (a) and variation of column liquid water
(b) from 22 to 23 LT on 24 July (A) and from 12 to 13 LT on 25 July (B).
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