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NUTRIENT TRANSPORT IN THE ESTUARY OF YAMAGUCHI BAY
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Mas ao UKITAX, Masahiko SEKINEX, Hiroshi NAKANISHI>'<

ABSTRACT; Estuaries plays an important role in the nutrient transport system, but

there is only a little knowledge about it. Yamaguchi Bay estuary, which has large
tidal marshes, was chosen as the field of this study. By the field work investigation,
the following results were obtained; 1) A large ammount of suspended solid is

transported upstream during one tidal cycle, under ordinary weather conditions.
2) With this movement, suspended portions of P,N,COD also go upstream, while, soluble
portions of them go downstream during one tidal cycle. 3) Movements of chlorophyll-a,
suspended solid and Cl ion are different from each other, because the vertical
distribution of their concentration and the flowing velocity are localized. 4) Net
sedimentation rate of suspended solid in the estuary, caluculated from mass balance
or by box model simuration, was 1 to 3 m/day.

KEYWORDS; estuary, tidal marsh, suspended solid, nutrient transport.
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TABLE 2. Cross-Section Area,Velocity TABLE 3. Cross—Section Area,Velocity

and Flowing Rate (The lst Investiga- and Flowing Rate (The 2nd Investiga-
tion) tion)
. mouth of i mouth of
st.l1 Hyakken Bridge Himiori R, st.l Hyakken Bridge Himiori R.
A El A v Q A v Q A v o] A v v Q A v Q
*1 *1 *1 *1 *1 *1 *2 *2 *9, *1 *2 *1 *2
) | /sy [miss)] (@) [(m/s) | m¥/s)l (md) Tays) | mi/s)ll m?) | ys) [ (m¥/s)l (m®) | (amis)| (amis)im/sy] (m ) [(em/s)| (m¥/s)
6:00 0.50
8:30 38| 0.42} (16) 0.49
7:00 107 -0.21) -22 3| 0.38] 0.4 13 3l -0.11| 0.9
7:30 154 0.11 17 32( o0.28 9 6] 0.21 1.3 193} -0.26 -51 34| 0.35{ 0.40 12 12§ -0.10( -1.2
8:00 305 | -0.32 -98 50| 0.14] 0.16 7 12| -0.221 -4.1
8:30 325} -0.22 -72 32| 0.22 2 13| -0.27} -1.8 453 | -0.44| -201 102| -0.21] -0.20 ~21 344 -0.30( -10.1
2:00 4431 -0.25 578 | -0.54| -315| 175| -0.66{ —0.39| -115 56| -0.32| -17.6
9:30 552| -0.29( -146 137| -0.28| -38 49| -0.28| -6.9 724 -0.30| =220 231( -0.10} -0.32 -24 77| ~0.23| -17.8
10:00 616| -0.25 824 | -0.15] -~125 264{ 0.03{ 0.42 7 92| -0.15§ ~13.5
10:30 679 -0.22! -151 246 | -0.26] -64 73} -0.49| -17.9 895 | ~0.14( -121 308} 0.00{ -0.25 1 1064 -0.12} -12.7
11:00 941} -0.07 -66 338( 0.05] -0.05 17 119 -0.08} -9.8
11:30 780| -0.12 -94 314) -0.20| -63 96| -0.40| -19.2 837 0.12 10| ~342| 0.33] 0.32 13 120} -0.00| -0.5
12:00 933} -0.01 -5 329 -0.09| 0.32 =30 1us; 0.03 3.8
12:30 818| 0.00 o] 314} -0.12| -38 108§ ~0.04 0.0 858| 0.23 193 286] 0.24| 0.46 68 99 0.14| 4.2
13:00 774| 0.22 187 258 0.22| 0.37 58 8| 0,13} 1.3
13:30 727 0.25 182 307| 0.20 61 1107 0.06 6.6 707 0.27 188 212| 0.32| 0.4 67 72{ 0.18} 13.1
14:00 5491 0.51| 278| 157| 0.43] 0.55 67 47| 0.46| 21.7
14:30 554 0.32] 161 242 0.25| 61 87| 0.16] 13.9) 420| 0.70{ =202| 106| 1.18| 0.58| 125 33| 0.37] 12.2
15:00 44| 0.29 297 0.56 167 691 0.34; 0.58 23 21 0.47 9.8
15:30 28| 0.30 20 203| 0.33 67 53| 0.24] 12.7 200] 0.61 123 50| 0.50| 0.57 25 14 0.42 6.1
16:00 218 0.26 92| 1.12| 103 39| 0.21| 0.46 8 9| o0.52] 4.8
16:30 165| 0.28 50 114| 0.28 32 30{ 0.32 9.6 30| 2.04 62 30] ©.17( 0.39 5 6| 0.44 2.5
17:00 17} 1.08 18 25| 0.08| 0.32 2 5 0.23] 1.1
17:30 115 0.09 10 54{ 0.35 12 18{ 0.31 5.6 2
18:00
18:30 74| 0.04 3 32] 0.26 8 8] 0.17 1.4
note *1: measured *2: calculated note *1: measured *2: calculated
TABLE 4, Change of Water Level Velocity and
Floing Rate (The 3rd Investigation)
St, 1 St. 2 Water ievel
v v Q v v ¢ St. 1 Hyakken
£2 xi x2 ” X1 X2 Bridge
(m/s) (m/s) m/s) {m/s) (m/s) | (m /) TR m TP Am 158 i
i
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0 X O 3 0 T 1 O O I 1% 12 9
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130 N 7.9 .1 .14 240. 11 219
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Hil .0
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TABLE 6. Calculating Codition of
Mass Balance
Box A Box B
mean depth H (m) 1.2 1.4
mean volume v (10m’)| 1.203 | 4,575
3
mean concentration T P (g/m’)| 0.170 0.143
TN 0.91 0.76
Cx
COoD 3.83 3.72
CODal 2.66 2.76
SS~-fraction TP 0.44 0.42
of Conc. TN 0.22 0.25
Bx COD 0.31 0.32
CODal 0.29 0.43
discharging rate
from bottom dep- | 15 6.3
osite TX N 100 79
NET in flowing TP (kg) 84 107
load through
one tidal cycle | T N 658 -114
Lix COD 3,380 950
CODal 2,140 3,170
TABIE 7. Calculated Result of Mass
Balance from Field Investigation
Box A Box B
SS-sedimentation
rate W (m/day) 2.46 1.21
denitrification
rate coeff. KN (1/day) 0.84 | -0.21
O0D-decreasing | COP (1/day) | 0.83 | -0.17
rate coeff. Kc CODal 4 0.74 0.13
TABLE 8, Calculated Result of Mass

Balance from Box Simulation

!

[

difusion-volume
-rate K
exchange factor 7

(10°m/d)

3,940

31, 410

79, 850

2.26

SS-sedimentation rate

W (m/d) a=05

2.97

0.47

0.0t

denitrification rate

coeff. KN (1,/d) =05

—0.20

0. 006

(OD-decreasing rate

coeff. Ke {1/4) a=07

0.24

—-0.13

—0.08
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