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CHAPTER III

RESULTS

The calculated discharges and data from laboratory analvses of
suspended sediment, dissolved phosphorus, total dissolved phosphorus,
particulate phosphorus aﬁﬁ reactive silicate concentrations over a
tidal cyéle were used in computing the material fluxes through the
Chao Phraya River. In this study an attempt was made to describe the
patterns and trends of the above material transport in the lower basin
of the Chao Phraya River during December 1987 to December 1988. The
results here could be divided into eight main groups which are as

follows:

1. Discharge and Tidal Currents

2. Salinity Distributions

3. Material Concentrations

4. Material Fluxes

5. The Relationships between the Material Concentrations and
the Discharges

6. The Relationships between the Concentrations of Total
Phosphorus and Suspended Sediment

7. The Laboratory Simulation on Conservative and
Non-Conservative Behavior of Phosphorus

8. Adsorption Capacities of Phosphorus A






TIDAL VELDOCITY {rmsw)

TIDAL VELOCITY (rmre)

38

DECEMBER 67,1987 MAY 6-7.1988 (A)
uz /‘/\‘\ : ® \
L 1
3 s —— \ l/—-l
L/ | b
. i \ /
1 5 “
- ki &2 m=-=" = oL ams 12z =z N::m nzm e ‘ &3
APRIL 22-23,1088 4PRIL 89,1988 (B)
; /./"‘“'\ : /—"‘\
-?\\l/. \. 3 /
\///' 9 \n"‘. '\/n

Figure 9 Diurnal and Semidiurnal Patterns occurred at Pak

Kret (i) and Bang Sai (B) Transects.
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Transect, the water level during flood current was in the range of
2.70-3.20 m and in the range of 2.00-2.88 m during ebb current (Fig.

10).

In addition, the range of daily net discharge through the Pak
Kret Transect during Period 1 were from 60.87-608.86 m3/sec and during
~ Period 2 were from 19.95-273.13 m>/sec (Table 3). This can be
considered that Period 1 was high discharge condition (wet season) and
Period 2 was low discharge condition (dry season) as shown in Fig. 11.
At the Bang Sai Transect during March 13, 1988 - May 6, 1988 (Period
2) the range of daily net discharge were from 38.01-472.80 m3/sec

(Table 3).

The representative tidal cycles used to describe time series
variations of tidal velocities and water levels through the Pak Kret
Transect of Period 1 on January 5,1988 and of Period 2 on April 8,1988
were selected and shown in Fig. 10 (A) and compared with (B) of Bang

Sai Transect on April 8,1988.

Salinity Distributions

"Salinity of river water samples collected from the Pak Kret
and Bang Sai Stations were accurately measured by using the Beckman
Induction Salinometer (Model RS7-C) which was provided by the
Oceanographic Division, Hydrographic Department, Bangkok, Thailand.
The salinity distribution at surface, middepth and bottom levels of
the Pak Kret Station during Period 1 was the same order as during
Pgriod 2 and varied in a similar manner. That is, at Pak Kret Station

during Period 1 ranged from 0.145-0.162 %o and also during Period 2
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Table 4 Mean flow weighted concentralion &t standard deviation, with

number of samples in parentheses, during flood and ebb at

the Pak Kret SLation during December 6, 1987 to May 6, 1988.
5 i - e e S R G R S S SR

i Flood | Ebb

L i e e s sas e e
| 85.(ng/1) PO4-P (u) Total-P (X} Parl.-P (uK)  Silicale (yK) | $5.(ng/l) PO4-P (uh) Total-P (k) Parl.-P (uX) Silicate (oK)
........... o e e s e e se e | e e e e sm e e e e e e e s em e e mn e e e m e e o e e
Dec.06,87 | 2946 (3)  1.05 4 0.00 (3) 1.25 £0.07 (3) 0,20 40,07 (3) 20844 (3) | 26L8 (10) 0,88 L.0.10 (10) 1.22 4 0.16 (10) 0.5 £ 0.19 (10) 224 £ 43 (10)

Dec.20,87 | 194 10 (4)
Jan. 05,88 | 2717 (4)
Jan, 19,88 | 20 1 4 (6)
Nar.13,88 ) 72121 (7)
Nar.25,88 | 774 13 (7)
Apr.08,88 | 141 £ 23 (3)
hpr.22,88 1 109 4 15 (7)
Nay.06,88 | 86 £ 15 (6)

0.42 40,07 (4)
0.48 1 0.11 (4)
0.35 10,07 (8)
1.22400.3 (1)
2.08 4 0.40 (1)
277 00,26 (8)
1.83 1 0.18 (1)
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l
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4.96 L 0,55 (1)
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533 4 0.7 (1)
5.16 4 0,98 (6)

§§. .v... Suspended Sediment

0.62 1 0.04 (4)
1.04 1 0.46 (4)
1.95 1 0.15 (6)
.80 L 0.1 (1)
024 0.07 (1)
.50 4 0,51 (8)
A9 1 0.85 (1)
A9 41,05 (6)

1
]
]
i
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ML 3T ()1 194609
BnLLR G 170
167 456 (1) ) 88416 (6)
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134138 (8) 1128 227 (8)
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measured at Amphoe Tha Rua of the Pasak River and at Ang Thong
Province of the Chao Phraya River (see the arrows in Fig. 1), which
were then transported through the lower basin of the Chao Phraya River

from Ayutthaya and finally to the estuary.

Material fluxes in river systems were not only estimated from
the interpolation method but also most often derived from the
extrapolation method by regression techniques of the relationships
between discharge and water chemistry (Hall, 1970; Davis and Zobrist,
1978; Foster, 1978; Whitfield, 1981; Jansson, 1985). Unfortunately,
such relationships were nonlinear and time-dependent for Pak Kret and
Bang Sai Station in the Chao -Phraya River. This phenomenon was the
hysteresis effects (Fig. 23-25). The relationships here plotted in
the time sequence of occurrence between December 1987 - December 1988.
Most of the relations of Pak Kret Station form loops in a clockwise
direction, and of Bang Sai form loops in a counterclockwise direction
(Table 8). The overall loops may be a‘ttrihuted to seasonal difference
in river conditions and storage - discharge relationships as had been
occured in the Fraser River basin, British Columbia (Milliman, 1981;

Whitfield, 1981).
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The hysteresis effects occurred
at Pak Kret Station during
December 6, 1987 to

January 19, 1988.
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The hysteresis effects occurred
at Bang Sai Station during

Macrh 25, 1988 to May 6, 1988.
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Table 8 Summary of hysteresis direction on water chemistry—dischafge
relationships of Pak Kret and Bang Sai Stations in the Chao

Phraya River during December 1987-December 1988.

clockwise direction

Positive (+)

"

Negative (-) counterclockwise direction

£ = Mixed loop changes direction.

Relationships with the Discharge

Parameter Monthly mean data Daily mean data
" Pak Krat  Pak Rret Bang Sai
Suspended sediment + 3 ”)
Phosﬁhate-? < + =
Total-P - + >
Particulate-P -+ Z _
Silicate = F3 -

The Relationships between the Concentrations of

Total Phosphorus and Suspended Sediment

In addition, the relationships between the concentrations of
total phosphorus and suspended sediment were determined, it was
revealed that they had a good correlation with the regression lines,
rz = 0.94 and 0.90, for plotting of monthly mean data and daily mean

data respectively (Fig. 26). The linear regressions could be fitted

for the models which are as follows:




MONTHLY MEAN SUSPENDED SEDIMENT (mg-1)

- DECEMBER 1987 — DECEMBER 1988

DAILY MEAN SUSPENDED SEDIMENT ( mg-t )

MONTHLY MEAN TOTAL-P ( pM )

Figure 26 Relationship hetween

200
1 DECEMBER 06,1987 — MAY 06,1988
150 -
.{
100
50 -
=
e a
0
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DAILY MEAN TOTAL-P (M )

the contents of total

phosphorus and suspended sediment of the Pak

Kret Station.
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x = 0.167 + 0.060 y ..... (1)

¥ = 0.422 +0.047y ..... (2)
where x = Total Phosphorus (pM)
and y = Suspended Sediment (mg/1)

Equation (1) is the model for plotting of monthly mean data

Equation (2) is the model for plotting of daily mean data

This implies that the total phosphorus concentration varied as
a function of suspended sediment concentration due to the
adsorption/desorption processes of reactive dissolved phosphorus onto

river-borne suspended sediment.

The Laboratory Simulation on Conservative and

Non-conservative Behavior of Phosphorus

The behavior of dissolved phosphate in the lower part of the
Chao Phraya River was studied using the simulated mixing experiment of
water samples fr;m under Krungthon Bridge as had been mentioned in
chapter 2. The study suggested that dissolved phosphorus mostly
undergoes linear dilution except at the initial mixing in the region
of 0-18 %. exhibited a small removal when river water mixed with
seawater. Using the approach of Boyle, Collier, Dengler, Edmond and
Stallard (1974), the possible maximum removal of dissolved phosphorus
was 52 % . After removal was complete (above 18 %.) the phosphorus
was conservative, there is no loss or gain of the phosphorus in
solution during the estuarine mixing, but may be linearly diluted by

i

physical mixing processes in the river (Fig. 271). %
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Relationship between dissolved phosphorus and
salinity of the mixing experiment using
unfilter river water collected from under
Krungthon Bridge with unfiltered seawater from

Sichang Island on July 12,1989.
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concentration in the river.

Table 9 Amounts of phosphate phosphorus adsorbed on the Chao

-

Phraya River sediment as a function of pH in the

medium of river water sample (Salinity = 0 %.).

pH P-added to a mixture : P-adsorbed
sample (!umole—PIIOO ml) {/umoleﬂP/gm S )

7.80 4 8.84
7.30 4 15.68
7.80 6 13.98
7.25 6 20.85
7.50 18 29.76
7.20 18 34.64
6.95 18 41.69
7.40 _ 30 36.09

7.20 30 43.30



P ADSORBED ON SEDIMENT ( amole-P/gm S )

RESIDUAL-P IN MEDIUM ( mmole-P/100 ml)

Figqure 28 The adsorption isoterms of dissolved phosphorus on

the Chao Phraya River sediments.
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Figure 29 Phosphorus adsorption capacities on the Chao Phraya
River sediment in the medium of freshwater (0 %o )

and seawater (13 %. ).
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