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LOCAL WIND AND AIR POLLUTION IN THE SAKU BASIN

By Masaaki TANAKA, Hisashi EDAGAWA

Synopsis

High concentrations of photo-chemical oxidants are frequently observed in summer in the
Saku Basin, in Nagano prefecture, where there is no large-scale source of air pollutions. Air
pollutions in the Saku Basin are caused by long-range transport of air pollutants from coastal
areas with easterly wind of regional scale. The purpose of this paper is to clarify the local
wind system such as mountain and valley wind, and estimate the exchange of pollutants
between the atmospheric boundary layer and the free atmospheric layer in the Saku Basin.

Field observations of the vertical distributions of wind, temperature, ozone concentration
and so on were carried out at Komoro, Saku, Asashina in the Saku Basin from 23 to 25 in
July 1985.

Amounts of ozone fluxs and horizontal divergence of air over the Saku Basin were
calculated. Preliminary estimates indicated that the half amount of ozone transported from
coastal areas were lifted into the above free atmospheric layer over the Saku Basin and the
remainder were transported to the westerly inland area.
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Numerals indicate

1. Komoro, 2. Saku, 3. Usuda,
5. Ueda, 6. Koumi, 7. Minami-maki,
9. Asashina, 10. Tateshina, 11. Tobumachi.

4. Karuizawa,
8. Nobeyama,
(see table 1)
Dotted line indicates measuring line where ozone flux was
calculated. Domain A (1-11-10) and domain B (1-10-2)
indicate area where divergence was calculated.

Fig. 1 Map of Saku Basin.
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Table 1 Observation site, measuring factor, instrument, period
Site Altitude | Measuring Factor Instrument Location Period
Komoro Higashi T t Long Range Field 1.5
Junior high School emperature Thermo-Hygrograph [bas & 2™ | 1984.7. 1-8.24
@) in Fig. 1 ] (Nakaasa) (Shelter)
1983. 7. 28-7. 29
Wind Profile Pilot Baloon up to 3km {1984. 8 1-8. 3
1985. 7. 23-7. 25
Nagano Livestock Wind Speed Anemo-Micro Pair |r. ~
B2reedin1§ Staition Wind Direction (Makino, AVS-16) Field 4m 1984.8. 3-8.25
(2) in Fig. .
Net Radiation ?Igii(?agi?ﬁ%er Field 1.5m | 1984.7. 1-8.24
1983.7.28-7.29
701mWind Profile Pilot Baloon up to 3km [1984. 8. 1-8. 3
T ture ProfileTeth q 1985.7.23-7. 25
emperature Profile Tethersonde X
Humidity Profile |(ALR.C, TS-2A)  |UP to 0.5km [%ggi 728129
Ozone Profile |{SPEratine Sonde yup yo g | 1985723725
Usuda Wind Speed Anemo-Micro Pair .
Junior High School Wind Direction  |(Makino, AVS-16) (18m hight | 1984.7. 1-8.24
‘Temperature ong 3nge Field 1.5m _
694mHumidity ’(I‘grlglr{r;:sa})lygrograph (Shelter) 1984.7. 1-8.24
Wind Profile Pilot Baloon up to 3km Hggi ; 2?:;: 2§
Koumi Wind Speed Anemo-Micro Pair .
Jumior High School | Wind Direction |(Makino, AVS-16) 10m hight | 1984.7. 1-8.24
(6) in Fig. m Long Ra
Temperature g hange Field 1.5m _
Humidity %‘I\trlslr{:;;)saglygrograph (Shelter) 1984.7. 1-8.24
Minamimaki I Long Range .
. A Temperature Field 1.5m
Junior High School P Thermo-Hygrograph 1984.7. 1-8.24
(7) in Fig. 1 1046m/Humidity (Nakaasa) (Shade)
Net Radiation ?}ﬁﬁ{fagig‘fﬁt)er Field 1.5m | 1984.7. 1-8.24
Asashina : Anemo-Micro Pair .
Jumior High Schoo 673 Speed (Makino, AVS-16) |Field 4m | 1985.7.23-7. 25
(9) in Fig. Long Range Field 1.5m
‘Temperature The%mo Hg : 1985.7.23-7. 25
1t -Hygrograph |(Shade)
Humidity (Nakaasa)
Wind Profile Pilot Baloon up to 3km | 1985.7.23-7.25
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Komoro, Saku and Asashina from 23 to 25 July 1985. Arrows indicate horizontal
wind direction and speed. Double lines indicate height of the mountain or valley

wind layer.
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Fig. 2 Variations with height and time of wind speed in meter per second observed at



208 TR KPS #3055 B-2 Mi62. 4 (1987)

Weather SAKU
( 1.0 . " .
ty/min) Lo . asee
Y ";"5 . Net radiation (ly/min) .
o . e v ce = ..... . Cseoestesrssreoe e .olo'.
o *° Sal surfoce temp. (°C) o o°
('3:) . .' . ....
20 30— R T . oo°°_.._e.°'
taska) 0,°%° *°, , °, Specific humi (g/kg) AT T "
15 25 oo ceteeLt .‘°° ALY o .. ....'.-. g ... vy ..‘0""...0
I *di sttt Sge % oa2ago0 3
' . S3s ':5. o8 320 Ternp °C) RENCHENES
s Surface _wind g93%° ee0

J_,vk!.rc..\.‘ﬂ.rc.'o)-c’.....T).g',rl._,k.\’_\.‘rgog,eecccccca.

9 2 5 ) 24 3 6 ) 2 [ | 28 24 3 6 9
JULY 23, 1985 24 25
Weather KOMORO
(g4}
20 30 55 Temp (oc) - °°°°:°"°°°u,
(g/kg) ° :cﬂg °, .2 T seed,
18 25.._'_;.;?.1#_1.__? "T_Q.?_ﬂfc..huml (g/kg) ‘aoo * o ee tes 'c.:. stteeene,, . =
. ° . . ..... Ve ot °. °“°°° o--n....°
10 2 2 a2 22a9%as 2
'O..... o dooga"
13 L]
, Surface wind “esoe
R R O P RN L IO FUSY I YT 13 C s ) e TRl g nn ) B98EE LG, 45y, © 26y Cyyue
Weather ASASHINA
20C00COe
cer
(.‘/,: ’ac "..'l:erno. {°C) T —
9/%g R ®o00 °°5eu o° . ’o"og .
I L $peclfl.c.humi (g_/_kg_)_ . So, testteretta,
¢« "o X) seoyeqee® -
° C.'. -. .oo°° 0o
10 20/~ * T0%0040400%000%40 a2 -'007;‘,—'}7;—
Surface wind

L faapett LR YL PRy SO LY R TT Y S e U N SAN LIAAA N P RPN 2T E O TR LS O £

9 2 15 1] 21 24 3 : [} 9 -3 15 18 al 29 3 ]
JULY 23, (985 24 A 25

Fig. 3 Variations with time of weather (cloudiness), net radiation (ly/min), soil temperature
(°C), air temperature (°C) and specific humidity (g/kg) at 1.5m height, and wind
speed (AMEDAS) at Saku; Variations with time of weather, air temp., specific humi.
and wind speed at 1.5m height at Komoro and Asashina from 23 to 25 July 1985.
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Fig. 4 Variations with height and time of air temperature (°C) and water vapour
pressure (mb) from 28 to 30 July 1983 (upper), from 1 to 3 Aug. 1984
(middle) and from 23 to 25 July 1985 (lower).
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3.2 MEXr—IORR

Table 2 i€ & 7 3ERIDERNP Sbh 5 L 51T, UBELSERICLIT, EARZHABICHIER R
r—nOERMSAERRE L, COERAMHE L -2, —Es S, -719834E7 H28H &, BX
WD SENBFICHT TOMIRT, FRICERSREELIBIES A 2HTH » o HIBAr —VORE
BHBELZHo—BRRORMEATASE, 1983 « S4EHHLFE, 19854F(2 7 H23EH3kME, 24H45dkd 5k
H, BEMBETH . CORBRLS, HRAOHEIZ, ZOEO—READRMICEELENLITHS.
Fig. 2 10k U2 19854ED, /Nek « fhA - BRIC B 2 BONEREFEN 45 &, #EZ 5 —vOREAR,
MBS HIAS14RRER, A 3~8m/s, SRE R & — sk 1km, REGHREAH 10RRE, 3#bA & bididdt
BLIBEZ - TWBT EMbhb. ZOXIHEHIT, 1983 - 84EDFITHRIZFALTH 5 & i3,
Table 2 ICETEBDTHY, TOHBORKGHRDRE L FETEEOCH ZHED, TEBICHBELT
WABHRTHBZ b5,

BEATER S NGRS KEKONERLME 2 Fig. 4 10”7, 198547 B24 - 25H & b, 700~800m
PFoASETIE, FHERORALABCKEMET L, KETESAER LTV, Thb5, HKR
r—VORE, BREKEZDOBREEL > TS, TDT &E131983 « 4FDHA bRRICH LN 5o

4 ERICKBEABMADT S VLR EZDITH

ZDETIE, /N - EA - FEHTEOHICBRONEDTRE, EATOL Y VIBE - RBRLEOHESHE
Hu, Fig.l ofBcrihs, EfLE/\r Bt hicEAg# L 13km T, BEX lkm OWE
BEETEAV V75w s ARKRD, HRICE > TEAZ~AS A/ v BOFR - TREBORTEHRE
T 5

BEAREBT 24V v BEORHEZEE Fig.5 iICRT. CORTLEERED3 D3, 1983 - 84 - 85EITIED
Nheh4y—vickd4 /s vEEOHRERENE, TERII18SFEZFRE Ui LiBE OREIZILTH 5.
—BREDEED > 7198347 A28HE, 2V VEBESRETH->19844E8H 2BA2DZVT, Fhiciis s,
HAE & bic 80ppb 2MITHEENS SN, DAV VBEORKIIELICE, BRICESFROE—
7 ofie, TR e —ANVESEREICLZNI0E—7 3B 5NDE, AV —viLE->THREZINE LY
VIBER, Sx 500m BEOHELME LN, Lzh-T, L0 DLy VBER, ROEFEEZE
ZiC UTHE Lo T78b B, 1983 « S4FICBR - M EETERINARTHRER, BERAOESLET
OEHIOHERERESLBE, £V VEBEOHENZ, KEBTRREZ—HK Thih EETRAMICEBENR
LIBLEHTHbo

PIED L SIEFET, B4V v EBE SF - KEOHESHBEL NG L, v/ vHi%E (g/hour)
OREHF Q@) BRAK K-> THHETE 3,

Q) ={u(z) X AXIX n(z) X 1070x leéf% X2732—Z:t)’(z) X 22%0 }><3600

iz, uw(@): N EA - BRICBY 2 RAHE (cm/sec) OHEIE, n): ARG A+ / VY BE
(ppb) OME ST, P(2) : EAKBD S KKHE (mb) OHES, t(2): EARBHEKE (°O) OHES
%, h: KBOEX (0~750m % T3 50x10%cm, 750~1050m F ¢i3 100 x10%cm), I: BIE L7:HBOE
X (em), M: v v ORFR 488 THb.

rRick-7, BEESH-72H (19834FE7 H29H, 1984428 H 1 H, 198547 H23 - 24H) DA v v#gHE
BoOEARS* 1 BEMGICHE L, ZORRELAEMNENREN S LT Fig.6 CRd. ZONTHEEEREL
FeEAE, AV VEBRBPEASENIERETH L. LAV VyBMBEINLIEER, #E,S 500m
FTOBMBIZEAET, 200~500m SHEICHMEBEORANDH 5. VRO UL, &V v OERITHE
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Fig. 5 Same as Fig. 4, but for ozone concentration (ppb). The lower indicates surface

ozone concentration.
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Fig. 6 Same as Fig. 4, but for east-

west component of ozone flux
(kg/hour X 13km X 50m).
Stippled area indicates east-
ward transfer.
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Fig. 7 Variations with height and time of horizontal divergence over the

Saku Basin from 23 to 25 July 1985. The upper part is the one over
domain B, and the lower part, domain A.
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