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Study on Environmental Conservation in Suo Nada Region (Ist Report)

—Stream Line Analysis and Investigation on Atmospheric

Diffusion near the Ground in a Small Scale Headland—

Teruo FusyiwaRra, Yushiro Mortopa, and Yoshiharu SHIOTSUKI

Abstract

Characteristics of the wind structure near the ground and the atmospheric diffusion on small
scale headland (Chigasaki, Saga Pref., 1000m. 800m) are investigated by means of flag net-work
observation (for the former) and the fluorescent particle (F. P. ) tracer technique (for the latter)
for Jul. 10—16, 1969.

Results of stream line analysis and the comparison of the observed particle concentration by
rotor rod samplers network with the calculated ones by the diffusion equation of the continuous
point source and Pasquill’s formula, are as follows :

1) When south-western wind is stronger than 5m/s, the vertical wind fields are often appeared
at the southern part of the headland.

2) In other west and north-eastern wind field, vortex are not appeared so much as in the
south-western wind.

3) In this investigated headland where is very abundant in bushes and ups and downs of
terrain, the values of observed F. P. concentration do not agree so well with the calculated values
by the diffusion equation (Eq. 3) and Pasquill's formula as the hitherto results in the open flat
region. But taking into account of the accuracy of the observed values, the availability of Pasquill’s
formula is comparatively recognized even in such a small scale region.

4) The values of F. P. concentration are extremely small at the downwind part of hill, the
area of bushes and the valley. Accordingly, the atmospheric diffusion near the ground is much
influenced by the effect of terrain and roughness of the ground surface.
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Fig.l Map of the investigated area. Circles indicate the setting points of rotor rod sampler.

Black circles indicate the points where wind observing flags are set, too. Black triangles

indicate the setting points of Biram anemometer
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Fig. 4 Atmospheric stream line charts near the ground obtained
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Fig.5 Atmospheric stream line charts near the ground obtained by means of flag net work : Aug.13
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Fig.7 Atmospheric stream line charts near the ground obtained by means of flag net work for Aug. 12—16
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Table 1 The observed Ca/Q and the calculated one by Diffusion Eq. for
continuous point source (Eq.3)
ARC | x (m) ¢y (m) | ¢s(m) [Ca/Q7) obs. [Ca/Q]] cal.
sec/m3 g/ms3 sec/m3 g/m3
09 JST 1 75 13 2.3 | 7.09%10°519.21X1075 | 6.50X10-6 | 8.45x 10-6
u=7.,5m/sec 2 150 21 2.3 | 4.28X107°% | 5.57x1075 | 3.20X10°6 | 4.16 X 10-6
@ =800 g/10min, 3 200 17 2.3 [ 2.12X1074 | 2.76X1074 | 2.36X 1076 | 3.07x10-6
C ; 10 min. 4 300 11 / 3.60X107° | 4.68x10-9| 1.52X10-6 | 1.98%x10-6
sampling 5 450 17 2.1 | 6.53X1076 | 8.49%X1076 | 0.96X10-6 | 1.25X10-6
0z=2.2m 6 600 86 2.3 | 1.22X1075 | 1.59X1075 | 0.68X 1076 | 8.84%x10~7
7 800 77 2.4 1 1.64x107°|2.13X10°5| 0.48%10-6 | 6.27x10-7
15 JST 1 75 7 2.1 | 5.10X1075 | 5.10X10-5 | 6.60x10-% | 6.60x 10-6
u=5.0m/sec 2 150 15 2.3 | 5.70X1075 | 5.70X1075 | 3.18%10-% | 3.18X10-6
0=600 g/10min. 3 200 47 2.4 |14.20X1075 | 4.20X1075 | 2.34x10-5 | 2.34%10-3
C ; 10 min. 4 300 35 2.1 | 1.01X10-5| 1.01X10°5| 1.68x10-6 | 1.68%10-6
sampling 5 450 67 2.5 | 5.70X1075 | 5.70Xx 105 | 0.96X 1076 | 0.96x 106
0:=2.4m 6 600 67 2.3 | 1.44X107° | 1.44X 1075 | 0.66X10-6 | 0.66x 106
7 800 45 2.0 [9.60x10"7 | 9,60X10-7 | 0.48%10-7 | 0.48X 107
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Fig.9 Correlation between a4, ¢, (meter) and travel distance (meter)

AR FI AP



52 (52)

Ca

BRI EESS - DM MEPURR - 3EH EE

Ca
g/m g/m
10 ’— 1573
Q =800 gMOmin. Q=600 9/10min.
i ¢ Obs. i e Obs.
A
l X Eq.(3) x Eq.(3)
B a Pasquill “ae-B
B Tea, o ~ a Pasquill
10 44— o 10
\ LN
° AL
L T - |
.//.
10 1073
X
\ .
N
[ 'S
X,
'~ -
10 *— Jjg ol
—
-7 1 L .I i 1 L 1 | 1 hel 1 i L 1 L 1 L o
10 0 100 200 300 400 500 600 700 800 meter 0 0 100 200 300 400 500 600 700 800 meter
Fig 10 Comparison of Ca (g/m3) values by Fig.11 Samely as Fig.10. Aug.15, 15JST, (1969)

observation (10min, sampling pzriod) with
the calculated ones by Eq.3 land Pasquill
formula (H=10m). Aug. 15, 09JST, (1969)

WTIRITEEEE 2.3 (09KF), 2.4 (156f) »48 stz
ZNb Doy, o DEZEBNTRAL TCaW5ohn 5.
COBEEHL 7235 2 — 41k u=3.0m/sec, Q=500
g/m3=0.91x10%(@E/m3, A=10m THh3, hitTk
hRedtz (Ca/Q] cal &EMIEL HFdTz (Ca/Q]
obs Iz 124 O Fig. 10, 11 ThH 3. b »
ﬁét,wﬁlﬂﬁﬁ&b%wﬁ®ﬁﬁ%$k$<m
TW3 A, COREOEIISEOHEDEEY S K
WIRTHAHSH. Tz, 7— 2 NOEAEDMESE, [
WEDEEYDEERZ T2 D LN S, IR
DIRFEDME & U T 1SKE O )7 1 LU IR & U
EHIOWE 2737 H5, 09K Tid x=300m TOEEUL
Wb b & o TR OVWE R 220, bf»b Ca ®
SR E A 2 09%F, 1SHECHEZL THLB &, 15HETi
X DBKEL 2B UIH-T Ce OJMQ%))\ REATS
D3, 09FF Tk 2 NFRTIE /80, LU S S ISKEDJY
TARLEIEEU I C EBFEREEbILS, (LDC
L3 0 IWEEFTE LN TN RN, )
(v) & =

Vol.22 No.l (1971)

P DIEEGREFT ORGSR & U THIT d Ntz X 51T
HEGD & 5 ML OHIETL H> M‘Ettb>““*"
LTI, WEOA— X —, FEFEMNCISU R
[ & B ITRIERE & TTid A /s T EASRENI,
ULal, EifEzoxs 2R2E, 28O HEIC
b, BAGEEAI0M D & 5 RRVRHTIEZ R & U TR
I INE g b, $7 Ca DA% RSB ETEE
i x=300m, J /bbb EBEORTFHE (7—21V)
THIIT/NE {723 T EWERD LRI,

Table 2 13 LIz D 1 HTEER G & Wit 5 Pas:
quill P TRDIAEETH 5. & 512 T DFGE% Fig.
10, 11OHTIHNTIN S,
2.8x10°3

udbh
Ca: §ty2)g (c/m3), Q: il (¢/mm),
d AT (km), o [Ag# (m/sec),

0 HOSUEEEHSE R R D 1/101T7s 5 2
OS2 X T (deg), Fi: 52

Ca=Q - Fi



FIBREE PR OB R A B A W% (1D

(53) 53

Table 2 Calculated Ca by Pasquill formula Ca=Q » 2.8x107° Fi. Ca indicates the value when

udbh

neglecting chimney effect (Fi, H=0), and [Ca31 the value when H=10(m)

ARC d (km) 0 (deg)| A (m) |Ca/Q(sec/m3)| Ca (g/m3) | Caii (g/m3)
09 IST 1 7.5%x10-2 20 10 1.49x10-3 1.94%x10-3 1.94%10-4
u=7.5m/sec 2 1.5x10! 20 13 5.72x10°4 7.44x10-¢4 1.86x10-4
@ =800 g/10min. 3 2.0x10°1 19 17 3.46x10°¢ 4.50x10~4 2.03x10-4
4 3.0x10"°1 18 23 1.78x 104 2.31 X104 1.46x10~4
5 4.5x10-! 18 32 8.61X10-5 1.12x104 8.74x10-5
6 6.0x10-1 17 42 5.21X10°5 6.77Xx1075 5.76x10°5
7 8.0x10-1 17 53 3.10x10°5 4.03%10°5 3.63x10°5
15 JST 1 7.5%X1072 25 12 1.49%x10-3 1.49%10-3 3.28x10°4
u=5.0m/sec 2 1.5x10°1 24 15 6.20x 104 6.20Xx10 -4 1.86x10-4
0=600g/10min. 3 2.0x10°! 24 21 3.32x10-4 3.32x10°4 1.99%x10-4
4 3.0x10-1 22 30 1.69x10-4 1.69%x10-4 1.20x10-4
5 4.5x10°1! 21 43 8.24X10°5 8.24%x10-5 7.00x10°5
6 6.0x10°! 21 55 4.83X10-° 4.83x10°5 3.35X10°5
7 8.0x10-1 20 70 2.99%x10°5 2.99%x10°5 2.85%x10°5
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FPUITLOD 5 m/s LLE DB IHO R OHBED FUR &
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BLETEENERY LT 20, o &  XFOMNL
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