CHAPTER II

METHODOLOGY

The Study Area

The study area .

éhasms covering an area of
‘-—
en at Amphoe Pak Kret,

\ 5' 12" N and 1longitude

River draining from
about 142,000 km2
Nonthaburi Provi

100%- 30' 03" E utthaya Province, between

latitude 14° 11° 18" E (Fig. 1-3). The

former is typical an \- enic activities such as
: ‘ L

industry, sewége a ig;_ In contrast, the latter

received less human i fl’ir ha the :ormer (Fig. 5). The studf ,
sites were chosen he reason on iparing. the concentration and
flux -of some ; l _:—-'f ents. This area the
tidal current afgc 4 O wagar flow. The sampling

designs were performedsas follows: g~
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k Kret Station (Transect A)

q WARSASH UAIANAGLL o

depth levels. There are 0.2, 0.6 and 0.8 of the total depth of the

transect. The flow measurement and ‘the collection of water samples
wvere made at three horizontal points and three depth levels in the

transect as shown in Fig. 6 (A).
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Figure 3 Location Map of the Chao Phraya River, Basin
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(Included Suphan River Tributaries » JICA,1989)
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Figure Environments in the region cf Pak Kret Station.
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Figure 5 Environments in the region of Bang Sai Station.
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Point 1 (A2) at the center of transect,

Point 2 (Al) near storehouse which is on the
Bangkok side or the right bamk of the
river, and

Point 3 (A3) near Wat Tamnaknua which is on the

Thon Buri side or the left bank of

“—‘-ipght banks of the river

an observer facing

2.. Bang

The station The flow measurement

and the collectionrof wate \‘made at the center of

the transect, but the samp n:g;;rgu;; he same as for Transect A.

The cross-sectional profile oiy" s shown in Fig. 7 (a).

3. Sampliny Period—and—Freaneney— ’:’

The flow masurement and the collecﬂan of water samples

R gty =
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Flgur 6 The Cross-sectional profile (A) and the relationship

between the water level and cross-sectional area (B)

of Pak Kret Tranmsect.
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Figure 7 The Cross-sectional profile (A) and the relationship

WATER

between the water level and cross-sectional area (B)

s

of Bang Sai Transect.
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Period Frequency Transect

1. December 6, 1987 - Fortnightly A
January 19, 1988

2. March 13, 1988 - Fortnightly A, B

May 6, 1988 '
3. June 1988 - ‘
December 1988 . 7 ‘
z \

Field Measurement

Hydrological s ~\\§ some hydrological

parameters and to colle ! ‘f-\ emical analysis. The
parameters recorded were 's-sectional area, current

velocity and direction, sa orological data of the

study area. "wf—__ — —:’

In order to coﬁﬁute the material fluxes, ﬂi is necessary that
g

sampling must beﬂaﬂ ﬁﬂ ﬁjﬁwﬂqm tidal cycle.

The estimation iqubase on simultaneous measurements of longitudinal

velocity qiwhraw ﬂ Tﬂi wcl %Wﬂﬁ}ﬁ‘iﬁtim of. :

suspended material and some nutrient concentrations.

The field measurement in this study was supported and provided

- by the Surveying and Chart Reproduction Division, Hydrology Section,

~ Harbour Department, Bangkok, Thailand.

The special equipments used are :
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Gytre "MINI" Current Meter, model SD-2/SD-2T, direct-
reading current volocity and direction

"RAYTHEON", fathometer or echo depth sounding, model DE-716C
The Water Level Recorder -

Lead and Line for measuring the water depth

Winch and Hydrowire

The Cole Parmer Water §:

Pak Kret S {'ion was establiéhed at a' emporary site of the

::fm*m BRI Z" ey
T nAY

were measured by the echo depth sounder,
model DE-719 C and the cross section area of each transects

computed.

3

- The samﬁling depths or the flow measurement sites were

determined every hours over a tidal cycle by using the lead

and line method.
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- The flov measurement and the collection of water samples

were carried out every two hours over a tidal cycle.

The samples, both vater and sediment samples, were kept in
a refrigerator until the laboratory analysis.
- The instantaneous cross-sectional discharge of both

transects were computed.

over a tidal cycle usi M1 ‘urrent Meter (model SD-2/SD-2T).

a calibrated regressi ) 57 h was\ fitt ed between water 1levels

(y-axis) and correspo red cross-sectional areas (x—ax1s) of

Equation ‘1‘:nsect (Fig. 6 B)

Equation (2 1s the model for Bang Sa1 ransect (Fig. 7 B)

ﬂummmm A&k Joters yiera a

estimate of the instantaneous &ross- -sectional areas fofi/both transects.

ARIANNTIUANRTINE IR E

Finally, the instantaneous cross-sectional discharge, Qi,
calculated.by multiplying an instantaneous averaged current velocity
of three points (A1, A2, A3) or called corrected velocity (Va) with a
simulated cross-sectionél area of which water passing through the
transect. The total discharge was determined by intergrating the

instantaneous cross-sectional discharge across the transect.




28

The relationships between the averaged current velocities
at the center of river (Vc) and the corrected velocities (Va) which

were observed on January 5, 1988 at Pak Kret Transect is shown in

Fig. 8.

2. Method of water sampling

The water samples were, taked from surface, middepth and

bottom levels once every two _hours ove | cycle using the Cole

nipment designed to hold

- VWhatma u__—________ e 1 /uM

3 J ' Y |

- ‘A balan ' rest 0.1 mg
= Spectroph!ﬂometer

‘ Z@ﬁﬁ“ﬁ“ﬁﬁfﬂ‘ﬂ"ﬁ 1179
RTRNTA M ING IS

- Salinometer

- Automatic pipette
- Refrigerator

- Forceps

- Cleaned laboratory glassware
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- Desiccator
- Parafilm sheet
- Aluminum foil

- Oven

2. Procedure

2.1 Vater Sampley’

ed for chem1ca1 analyses of

active dissolved phosphorus
ns, 1972) .

dissolved phosphorus by
xidation (Koroleff, 1968).
of T éctive dissolved silicate,
kland and Parsons, 1972).

jended Sediment

=2

enna1y51s is obtained as

the dry weight of thiasuspended matqi;al retained by a filter dried at

o Resﬂs%ﬁx’ﬂ FHEIRT R b Tibeg (wor).
’Q Wﬁzﬁﬁfffﬁﬂ‘ﬁ%ﬂ NYNa Y

The collected samples of bottom river sediment must
be homogenized and sieved through 1.5-2 mm pore size sieve. Then

stored in a closed glass bottles and kept in a refrigerator.

2.2.1 Determination of dissolved particulate

phosphorus
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The method described here is a modification of
Olsen and Dean (1965) as given by Umnuay (1982). The special reagents
required are extraction solution (0.5 M HCL : 1 M H2304) together with
reagents for determination of reactive dissolved phosphorus
(Strickland and Parsoms, 1972). The anaiysis were carried out as

follows:

O \!”//‘ ¢ filter paper containing the

suspended sediment by Q&he filter paper into a test

CTT———

(0.5 M HCL : 1 M HZSO4)
into each sample ub. d loge _ﬁ,.; ; : b, per, and mix the sample
solution with a vo L v < fOm ‘ until the pape:r become
soft and disint \ _ 3 ) ‘mixture. Then transfer this
mixture into a ¢ ~ ith a parafilm sheet and

centrifuge at 3, Remove 1 ml of the

"‘; 7l A . .
supernatant into ano he&f&.&s_L‘ th an automatic pipette, then
; jﬁ—_l J
dilute to 10 mh"’ith distis ml of mixed reagent.
k ot

Mix, stand fo% 5 minui absorbance with a

spectrophotometegat 885

AU g vrsmwmm i i

r1ver sedment

q RN IUNBATNGAR Yo.s s ot o

selved sediment sample into a flask. Plpette 30 ml of extraction

Str@kland and Parsons,1972).

solution (0.5 M HCL : 1 M HZSO4) immediately into each sample flasks,
closed wil%h stopper, shake for about 30 minutes and let stand at room
temperature for two hours. Transfer the shaken mixture into a

centrifuge tube which is further treated as the procedure described in
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221,

2.3 Mixing Experi_ments

2.3.1 The Laboratory Simulation on Conservative and

Non-conservative Behavior of Phosphorus

The unfi t:ered river samples collected from

ered seawater samples from

ﬂéerent ratios, forming the
— ; :
30 %o . Then shake for

\| g ~ and allow to stand at

under Krungthon Bridge
Sichang Island are
mixing series of s
10 minutes to ma
room temperature hours respectively. After
the mixing times \z ‘are filtered through the
Whatman GF/C filt - dissolved phosphorus
contents are determifie .f Strickland and Parsons

(1972).

3. 0f. [Phosphorus on the

P
‘ts

4~ The riveg water and bottom sediment samples

vere conecﬂ NQQ&I &Jmsﬁ %&L:]sntﬁn near the Harbour

Department hthh is located ow the rightgbank of the Chao Phraya River.

ARIANNIUANRTINE IR E

- The procedures of the determination of

adsorption capacities of phosphorus on wet sediment in this study are

as follows:

Measure accurately the weight of wet,

seived sediment 0.5 g into a flask. Solutions of known pH and
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salinity (fresh water or saline water) were mixed with the dissolved
phosphorus solution (adsorbate) by adding the different concentrations
of adsorbate into a beaker containing of 90-100 ml of solutions. This
mixture must have the total volume 100 ml. Immediately transfer this
mixture into the flask containing the known weight sediment sample.

Shake for 30 minutes and allow them to stand at room temperature for

"b’t'on has reached equilibium.

F e &ion is shaken well and the
J

s solution is filtered

2-3 hours to make sure that:

After the time has been

pH is measured agai?

on a GF/C filter paper”

ation of phosphate in

hod of Strickland and

the oven at 105° C for one Gur and - “transfer it into a desiccator
: ﬂ;:d"“'l:"':’fl-" ; } d i = -
temperature. ent is weighed to the

A
nearest 0.1 mg andjthenm extracted ing /the total dissolved

for cooling to rom’x_\)

g 10 mﬂof extraction (0.5 M

HCL : 1 M H,50 ). Theh further contifide the procedure as described in

the determinati u&LQmaEJ m,gljﬂﬂ gﬂejxlts are computed

U

and ploﬁe‘ﬁo ’_iieérﬁﬁ t%e fﬁoﬁtﬁn l_c]aﬁcﬁi'y] ﬁ’gd‘iment.

Flux Estifmation Method

In order to describe riverine processes, typical seasonal and
spatial patterns of material transport through river-estuarine system
in the Chao Phraya River, a typical climatic zone river, some material

fluxes at Pak Kret and Bang Sai Transects were estimated basing on
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simultaneous measurements of longitudinal velocitv and collection of
water samples from which suspended sediment, reactive dissolved
phosphorus, total phosphorus, particulate phosphorus .and reactive

dissolved silicate concentrations were determined.

The procedure of estimating the daily net fluxes in this study

is the interpolation method given by GESAMP (1987). It based on (1)
estimating the instantane " uxes by multiplying an
instantaneous material. c - oélng to an instantaneous
discharge (derived 7
cycle and (2) the fi ]

summing all of the i

ment) over a tidal
fluxes computed by

rial transport (13

figures) obtained fr

£ = the period of
rec 4
A
Ci = Instal]aneous concentr’ation assocrated with individual
Qi = ﬂustan aneous 1schagre aﬂlﬁjt’]me of samplng

-'Q‘W”l"ﬁﬁﬂ“ﬁ‘m HAIINYA Y

The annual mean of material fluxes were estlmated by summing
the monthly mean of material fluxes during December 1987 to December
1988. The monthly mean material flux was der%ved by multiplying a
monthly mean concentration corresponding to a monthly mean discharge

at the time of sampling.
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Using these methods, the reliability of flux estimated will
- depend on how representative the flow-weighted concentration value
derived from a relatively small number of water samples is. The
methods also differ with respect to the discharge employed in the

calculation procedure.
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