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The Reduction of Nocturnal Cooling Value by Smudging

By Toshio HARIMAYA, Masayuki MAKI, Katsuhiro KikucHI and Takashi TANIGUCHI

Department of Geophysics, Faculty of Science, Hokkaido University

Chikashi HIRAMATSU and Satoshi AZUMANE*
Division of Environmental Structure, Graduate School of Environmental Science,
Hokkaido University
(Received July 1, 1985)

The reduction of nocturnal cooling value by smudging, namely, the effect of smudging
was measured during the observation period of nocturnal cooling in a land basin. Based on
the estimation by three kinds of measurements, the effect of smudging produced a difference
in temperature of about 2.5°C. Consequently, frost formation was prevented at the bottom
of the Akaigawa Basin. Based on the consideration of increasing further benifits of smudg-
ing, it was shown that the reduction rate increased if the duration of smudge layer is longer
and the effect increased if the onset time of smudging is earlier. In addition, it was shown
that the smudge layer containing natural fog droplets was superior to that of smudge alone
on the effect and topography of the land basin likewise raised the effect by non-dispersion of
the smudge layer.
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Fig.1. Arrangement of the observation points in the Akaigawa Basin. (
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Fig.2. Minimum air temperature distributions along the slope of
the land basin during the observation period of 1983. Weather
conditions and mean wind velocities are shown at upper part.

Fig. 3. Photograph of smudging in the Akaigawa Basin.
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Fig.4. View of the Akaigawa Basin covered in smudge layer at
early morning.
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Yig.5. Time variation in vertical profiles of temperature of free air
on Oct. 3—4, 1983.
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Fig.7. Time variations of air temperature at each observation point along
the slope of the land basin. Arrow shows the onset time of smudging.
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Fig.8. Time variations of upward radiation flux, downward radia-
tion flux and net radiation flux at the bottom of the land basin.
Arrow shows the onset time of smudging.
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Table 1. Duration and onset time of smudge layer affecting the effect
of smudging.

Onset time Duration | AT —AT’ Onset time Duration | AT —-AT’
24 h 6 h 2.4°C 24 h 6 h 2.4°C
23 7 2.9 23 6 2.6
22 8 3.5 22 6 2.7
21 9 4.1 21 6 2.9
20 10 4.7 20 6 3.2
19 11 5.5 19 6 3.5
18 12 6.5 18 6 4.1
17 13 8.1 17 6 5.2




10 BERHE - BAR Rz - BL- A0 AR OB-ER B

AW B 24, HRE®RY LW CTEFE I MWET 2 &, 082 LRI NEEIC
CORTCIEULOHMRY BB bbb, L L, BEMEL L UL, BREOAEIEST
5 Lici B,

Kiz, HLVEECABELLT 20 TH, CORMBICETTLIWREIKRE VL 2E/MD
KIORT, HEERTELITRS, (ABEEELTIUE L, BREZROREFOSHEIE, 08
PHTEDIIK LT 2BLULOMRYH L Z b b, ZHUE, BEREZKIIECEBSHED
KEWZ EICERET 3,

AEOBIE T, EHBBOTERITB VT, E&H%QRN##% INEhr otz THUSNR
(1961) DERB IR LA T, CAENZIZL BN TIE %L, (ABERRCREL-HBBOM
%ﬁk%#ota%iéNéf%55.itﬁmﬂ%ﬁ,@%E%%é%%mtfbfﬁ<:t
&, EZEOBAEERL, BRE2HEOTHRLT S LTV LI ELHMBICBW(EELRNFTH-
7259, UENE I b nb L fhBEL > EBR, 2LV KREVCAENRBIC -0 %E
Zbhb,

V., # & ®

@M B RS HOBEIRIC, BESTEINS HICIE, BEONEICL - T AEEE
DT bz, ZOL AEMRBEEHIBERRNEET M2 H > CTEETHEH25CTH-72. F
REBEBICBBEbN AL BB WHEDRIBENEIE» 5KH DB L 1.8CE % -
2. ZOEE, BEEVBENIHANRTTLIL2FET 2 LRBRL - RE (K3, B
EENTERBHEOEFRICL2BRLEL LHAT 2 LH2.4CTH-72. INHLNEZBRAE
LT, 2. 5CREAEMRE S -2 L &N/,

HEME & HEGHNDBEETORICEDWT, (ABEMBICOWTER L HERRNL I L
EHTRENT:, BHFEOMERHAIR AT X213 ZOMBIIKREL, »OROMELLH
RLTL B, ZOBMEBELKRESC G572, 72, FLOEBCAET 20 THNE, BRER
DR DB & V3R H - 72,

CAERRLELTL, BRI L, BROZTIEND LRI KRECL, B EE
BrEETHZ L LEBMEL L TIEETH S,

B BMNZTLOHL), BBERRFEBEDFEERICIIB 2 22EFZ L2 22
ICECL TR RSB £ 7,

AW, CHERFHERBRRERIME [EHRENER & L TORBERNORERH
DFEEHEE & BOTMICET 28] FRAERE, R AFABMERE) (HRREES
57020006) N—IRE L TIT A b7z DTH B,



AR L B2 EAGHED RS 11

X 28

BruNT, D, 1932. Notes on radiation in the atmosphere. . Quart. J. Roy. Meteor. Soc., 58, 389—420.

BEREE - BEARMEY - UL - B 08 - KFEH - FoLHE, 1985, LEERHNEHIC BT 2 EEGHOE
Hl, dbHRE KRBT R RE, 45, 29—41.

BARMEZ - REEER M - 5L, 1985 a, AMUC BT WG HEE (1) —— BB ——. AR
3R H AR ER IR R R S S [EHENER & L CogBEN0REANORAEEE - BT
B9 2] (F7RAAKE, THEEHIE), 192—215.

BoAMEZ - REER B - SRR L, 1985 b . BHUC BT ARG HEE (2) WRMDORNER —, AR
HREARKEFNARFEERBES [EYEENERE L COBMENORESHORBERE L BT
HUCBEY 2HF7E] (FF7RAUEE, IRERMIE), 216—232,

AFATHE, 1961, ATHEFIC L 2 WBETHICET 2%, BEBUNTIRATERE, AFE8S, 157242,




