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F ol T 0 F HRIEAU O BENO KRR - TEL Lish 5 e T, My
BERHER & LVEBRENTRAD5PNESI LS 2 H 21~24 HOMEERY VT, MY E
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CZCHKEHOM I R THEER Z(cm), EHFAK Co L MIME & OBREY 25,
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K
Zy = Zexp( 7%1):) (3)
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HEER Z, BEHRK Co 3ARERROM I D 5V IZBROREL TS K WHFC b 5
TR WIOIFHBTRERINDLDTHD, LirLlhrb, 7, SHRT X, 48
DEHE TH ORI OLBERICEL LTS Ll v x e, Y&Kans, BREAD
Mz X A&EMOh~D B8, BVWERE., LA LEIoBEOEAYERMTEDLTZ
EHEEETHD, ZZTREAIBE LT, HEEE, BRERCASIgETLLELDL
na, WAsGELEMA 281 m oo 3 KA FEBEY 94 m, MR 125 B4 o mEHMIME
EETBRER IV Q) R0 EE LICHEER L ¥ F 4K wRT, #$4%0 RUN-15 T3,
BERMORTE (15-1, 2) LH&¥ (15-3, 4, 5) TRAN RS b« i EHER R DT,
RUN~-17, 18, 19, X RM OZEBIES 7T ELUATH % 7ed & RUN o FinfE4 n+, FHRMT
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FaAE KFONMELHEERS X CEHAK

STATION I
! ‘ ROUGNESS 1
RUN  REGION! N 2 (94~ ';(Tésf‘; §(deg.) | Ulcm/fs) | Cpx10% | Zy(cm)
) ‘ 1(0~9%94m) 188
‘ m) 281m) l
15-(1, 2) 1 -1-b 10500 | 2567 1725 | 3435 342.6 3.8 } 1.36
15-(4~6) | 1-1-a 10527 | 1524 ‘ 280 3236 346.1 6.1 | 506
17-(1~6) | 1-3-b | 10628 : 101 | 644 , 298 649.5 3.2 0.79
18-(1~6) 1-3-b 10628 101 644 1.7 636.0 2.8 0.47
19-(1~6) i 1-3-a 10482 J 1269 211 11.0 691.6 2.8 0.48
STATION 111
RUN f REGION | ROUGHNESS | U (em/s) | Cox108 ; Zy (cm)
e ' | — o '
21—5 | | 330 [ 1.22 ‘ 9.0% 10-3
21—6 | MOMBETSU 30~50 316 | 0.10 8.0X 10-15
22—1 HARBOUR 368 0.27 3.4X 10-8
T 0.64 2.0% 104

22—1 256

BT R RETR Ui, Fodsillf 1L Tk, M50 FFF 300 m 138y — 70 Bk Th B = &
D255 8 KD H I A L7tk o M P4 30~100 2 {REME & E 2 5,

HAEND, AT ORLECKE 0~9%4m) OMMER£TR & 10000 A ETH Y,
HEXBOMMEOW LI AR LT D, Ak Xs2IBDHLRG, F2HFB ORI 94~
188 m) LU D MMM I &3 E N T », RUN-15 0 CH % (-1-b), (I-1-a) ® 7 =
7 DR OMME DA RUN-17, 18, 19, @ (I-3-b), U-3-a) D FR L HhKTH B, ZhicH
6T B HEER, EIER L T 5 &, RUN-15 © it Zy=1.4~5.1cm, Cp=3.8~6.1x1072
T#% b9, RUN-17, 18, 19 ® J5 D% Z,=0.47~0.79 cm, Cp~2.8~32x1073 TH %, EOFEIIC
BOFEOREVWRELD 7 vy 7 OMYEERDEDLNILNAHE2 7 ey 7 LEOMY
BEOXENHEERCEIERTVHEE2LRS,

A M B SRR T M 2 % M T Dok Ik & i TIT o> S48 A MR R OK IR D 5 3R % f
BiL X5, Sblifex s, WAL BB AR EIR E TO300m FTEle,
{PHHCMIM L 30~100 TH LM TH B, il & UL okEoMME XL Eh7
YT FEEOREBRNLOBMTH B, BT, 8ROMMES RO ([-5-b), (1-2-a) OE
BETHEBOEINZIEE LT E0b, 7 vF FEEOHERYERLTEL S,

AR T D BKEF O FME B R IR (0~94) T 10000, £ 3 XK (189~281m) T} 200
~1700 TH B DA L, H I o #EN o MME 3 300 m & T2 30~100 ThH 5, T hick
IS L THERER Z, BIRE Co 1205 LOWKE ¢ Z,=0.5~5.1 cm,  Cp=2.8~6.1 x 1072, —
75 DA T D EPIREKIE T Z~8.0x 107 5~9.0x 103 cm, Cp=0.1~1.2x 107 G o 1z
ELVLEREDLIS,
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NI, TORER, V- X X BMNME OEBAOKE ORKAFNE AR 5 H R Is T B
LIV BHTENELNER ST,
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Summary

In order to detect the “wind stress over sea-ice” remotely, the preliminary attempt to
determine quantitatively the surface roughness of sea-ice using the radar and the observation
of the turbulent wind flow over sea-ice were carried out off the Okhotsk Sea Coast of Hokkaido
in the winter of 1986.

The radar sites (Stations I and II) and the positions of anemometers (Stations I and III)
are shown in Figure 1. Radar echoes from the sea-ice were measured using an X-band
marine radar. The block diagram of the sampling system is shown in Figure 4. The turbulent
wind flow was observed with the sonic-anemometer and the results of analysis are shown in
Tables 2-4.

Plots of amplitude against range sweep number for different range ‘bins” (three-dimensional
B-scope pictures) of regions I-3 and II-3 are shown, as examples, in Figures 5-A and 6-A
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respectively.

Figures 5-B and 6-B show the distributions of the relative power of radar echoes (in dB)
from the two directions of the arrows shown in B scope pictures (Figures 5-A and 6-A)
respectively.

As is evident from equations 1 and 2, the amplitude of a radar echo is a function of a
distance (R) between the antenna and the target, the height (h) of the target, the scattering
cross section (¢) of the target and also the altitude of the antenna.

Therefore. to eliminate the effect of the distance (R) on the amplitude, the variance (Pr?
of the amplitude within a certain range of an area (within the range or the area, the distance
Ri is assumed to be equal) were calculated for each section.

It is considered that the difference of variance (P indicates the variation of the target
height (h;) and the scattering cross section (s) of sea ice.

The distributions of the variance (£2?) in the direction of the arrows (shown in Figures
5-A and 6-A) agree with the actual ice-surface conditions qualitatively (refer to the photos in
Figures 2-A and B).

Secondly, the distributions of the two-dimentional variance {P?) were obtained (Figures
7 and 8) and these results were compared with the wind drag coefficient Cp or the roughness
parameter Z; summarized in Table 4.

Estimated as a result was the mutual relationship between the surface roughness of sea-

ice defined by the radar and the wind-drag coefficients or roughness parameters of sea ice.



