CHAPTER IV

DISCUSSIONS

In this study the materlal fluxes through the lower basin of

the Chao Phraya River w } to descrlbe for both daily and

seasonal variation effects of tide, material

concentration and di i e I he study revealed that the
tidal currents y fat ¥ kK3 ' Bang Sai Stations. From
the results of : 2 AN wbe said that Period 1
(December 6,1987 : Y 8' igh discharge conditions (wet
season) and Peri 88 \ 5,1988) was low discharge
conditions (dry s o | tldal cycle of Pak Kret
Station between two ,. _ bvious that during low discharge
conditions (Period 2
flood current ‘i_':.:‘ = m-‘T—. erial loads to be back

were influenced dominantly by
transported (impt iﬂ In contrast, during high
discharge condltlgns (Period 1) the material fluxes were mostly

transportﬂ !Hpﬂt{@ WE}% fgewg}’}ﬂ ‘iexcept the silicate

flux showeal'a back transpobrt of .15, 97 tons/day o January 19,1988
) 1) BT T M ARG Bt o 0
1nst§ntaneous discharge corresponding to the instantaneous
concentrations of the time series measurements over a tidal cycle.
That is, they are largely controlled by a large positive (export) or
negative -(import) cross-correlation of discharge and concentration

over a tidal cycle '(Kjerfve and McKellar, 1980).
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In addition, it was obvious that the content of suspended
sediment, total phosphorus, particulate phosphorus and phosphate
phosphorus were different between two periods. 'During low discharge
conditions the concentration of the above parameters were greater than
during high discharge conditions (Table 3). This can be concluded

that seasbnal variations had a strong influence on behaviors of these

materials in' river wat on the detailed interaction of

solute and flow regimes , bb,1982). As for the dissolved
reactive mhca@ mound that they were of the

discharge conditiions mo expﬁt in the range of 245.97-

1233.20 tons/day# &In contrast, gduring low discharge conditions yield

both expﬂuﬂ;} V] BV LGN E] Bos vicreed o maxtoum

export of 2019 91 tons/daf while on#April 8, 1988./yielded a maximum

bl LB e/ 0l b0 V1 BN

On consideration of the daily patterns of total phosphorus and
particulate phosphorus, it appeared that they varied in a similar
' pattern to the suspended sediment as had been mentioned above. The
maximum export of total phosphorus and particulate phosphorus to the

lower river during low discharge conditions were 2.89 tons/day and
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1.82 tons/day respectively.

Furthermore, the maximum dissolved load of phosphate
phosphorus and reactive silicate transported to the lower river were
observed during high discharge conditions in an order of 1.22 tons/day
and 308.78 tons/day respectively. However, during high discharge

'lf'cate fluxes were greater than during

low discharge conditio y

. / These indicated that the
important factor in ; tﬁéﬁte fluxes is discharge which

may be affected

conditions most of the daily

|

sses in river system.
Moreover, the st ed that the dissolved
silicate in the rvatively. Thus, it is
possible to conc by the Chao Phraya river
in solution are t ary conservatively (i.e.

no loss or gain).

On comparing th - “net Eluxes between the Pak Kret and

5 )April 22, 1988, it

; h"

appeared that re. agnitude and direction.

Bang Sai Transects

| ' i
For example the suSpended sediment fluxes obs€rved on April 8, 1988 at

Pak Kret ﬂﬁg‘ ’?ﬂﬂ I]j’wzloﬁﬂ'l f.48 tons/day while

at Bang Saiq)Transect 1t y1 an export o 525.32 tons/day

oGP TR e ST s o v

Kret afd Bang Sai Transects showed spatial variationms.

Considering the annual regimes of the monthly mean content of
materials, it was found that they also showed seasonal variations by
comparing with the regimes of discharge and rainfall. Trends of

material contents were considerably different between two forms of the
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particulate matter and dissolved species. Variability in the annual
regime of material contents of suspended sediment, total phosphorus,
and particulate phosphorus cbfrésponded to the flow patterns. On the
contrary, the regimes of the content of phosphate phosphorus and
silicate were not consistent (Fig. 14). It was clearly seen that the
cpntent.of phosphate phosﬁhorus during dry season in April 1988 (2.18

/uM) and wef season in July 15‘pH) were relatively high when

compared with othe 7 This was probably because
during dry seaw- ' ts in the watershed was
negligible. Dg:}a.ﬂ‘?ﬂifﬂ {son, Ais ttained peaks due to the
addition of diss izers used in agriculture
introduced into ce of rainfall/runoff
processes. These the annual flux regimes of
suspended sedimeht, . %Eg:“f'g“'w a' articulate phosphorus which -
were seen that they - ;t' e flow pattern attaining peaks
during high dischargf;- "{i>’3:1 ;October 1988 (Fig. 22). . In

of phosphate phosphorus

contrast, thei.

S £ " .
and silicate mat.be seasonal variations of

discharge and cd centration in the river conditions (Foster, 1978 a)

and (2) ﬁwﬂ?ﬂﬁﬂﬁawﬂq ﬂlﬁnce the behavior of

dissolved §pecies behavior (Stallard and Edmond, 1983 5

4 AINIAUNRVINGIALL e weer

experlmental condition phosphorus behaves conservatively at salinities
above 18 %o. This means that during estuarine mixing at salinity
higer than 18 %. the phosphorus introduced in solution by the Chao
Phraya river is transported té the sea conservatively. However, in

the region of 0 to 18 %, small removal occurred which was probably
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caused by a strong adsorption C ties of phosphorus on suspended
sediments as shown in this study (Fig. 26). Therefore, it can be
concluded that dissolved phbsphorus load carried to the sea by the

Chao Phraya River is less than the actual loads introduced to the

river systems.

In addition, a strong relationship between total phosphorus

The results 15 .- above ovide a better understanding
' about the 1nf1uences oi—ﬁi&ggiz ~geochemical processes governing

the materlal flixes— ff' - he Chao DMhrava R i?~. The study pointed

out that the seaso d ’ a-rtﬁlt factor in controlling.

material loads in the river. 0551b1e explanation in supporting

cuie e <@FRHIN g'ﬂ@w@ A o retationshivs

between dlscﬂgrge and water c@emlstry bxcgegre531on tashnlques of both

i T APIRFOUHA VBN BB aste o b

typical of particulate flux for rivers in very wide range of

environments. In the case of the Fraser River at Hope, in British

Columbia, Canada, it was suggested that this phenomenon may be caused
L

by seasonal difference in stream conditions, biological uptake, source

contributions and storage-discharge relationship (Whitfield, 1981).

In the case of Pak Kret and Bang Sai Stations, it can be assumed that
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the hysteresis effects are due to the seasonal variations (Fig. 23-25).
This means that a chemical concentration will be varied by a given
flow level occuring' in different parts of a storm hydrograph (e.g.
rising or falling limbs) or in different seasons of the year

(Hendrickson and Krieger, 1986; Toler, 1965; Collins, 1979).

Moreover, man's influe' also increase fluxes of dissolved

and suspended matter discha ged

and phosphorus (Voll ;ﬂiw'lz ; Van Bennekom and

s 1s an essential element

particularly of nitrogen
Salomon, 1981 ; Meybeck
used to indicate the

polluted rivers. @ —riaers) lved and particulate

taken to be in the di 1 J A¥an ] i:_ Kom and Salomons, 1981).

{Table 5). . On .-., h horus between Pa}; Kret

Bang Sm Station receives less
human influe tha %:’ es shown in Table 3
suggested thﬁuﬂﬁﬁ Hﬁ ﬂngl}lﬂ Bang Sai Station
are a 91? ﬁfzjh 25, 1988.
This wi ﬁfiﬁ@ﬂj m;[:ﬁ ﬁcgjsl ed sediment

concentration of Bang Sai Station is about twice that of Pak Kret

and Bang Sai Stat1 , it is seel

Station, thus, the phosphorus adsorbed on river-borne suspended
sediment was released to the overlying water and showed a higher level

of phosphorus in solution.

In the case of silicate concentration, it was found that they
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were of the same order for both Stations. At Pak Kret Station it was
in the range of 99-208 uM while at Bang Sai Station ranged from 78-205
uM (during March 25, 1988 to ﬁay 6, 1988 ; see Tablé 3). This is
mainly due to the fact that the content of silicate in the Chao Phraya

River dominantly originated from erosion and weathering of watershed.

Golterman (1977) fo e load ratio of PO4-P : Sioz in

the erosion watershed i tlo is consistent with this
study which also fo 1cate flux = 0.63 x 103 $
69.49 x 103 =1 / ‘;_.; S gested that the silicate

} Ve ‘ ‘ fly affected by nétural

erosion processes off'w d+=Howe very, t silicon load carried byv

the river in solutioa i ‘ " :_ \ ified by the influence of

In order to o __ stand! the material transport in the

watershed of the Chao. yaRiver herefore, the annual mean fluxes

ate for the discharge

of 155 x 10% m yxﬁ

estimated. The mageaal loads c ied by river showed spatial and

BRI RS Y B———

catchment topograph} (Wolmang and Mlll 1960 - ; W and Walling,

wef WIANN I um’mma t

In the previous data of the Environmental Science Section,

tqﬂ}iecemher 1988 were a»lso

Environmental Health Division, Department of Health (1984), it was
p%inted out that material tramsport in the rivers has spatial
variation which also depend on the basin size. The drainage area will

reflect the inean runoff of the river svstems, see Table 10.
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Table 10 Comparison of the material load carried into the Gulf of

»
Thailand (During 1981-1983) by the rivers covering -
different drainage areas in Thailand.
River Drainage Area Discharge Suspended Sediment Total-P
(kmz) (x 10%m 3/sec:) (x 103tons yr 1) (x 103tons yr 1)
Chao Phraya 162,000 1,792 5.2
Bang Pakong . — 1,802 3.0
Tha Chin 16.1 ‘-‘ 48.3 0.3
This Study foc : L\ |
(Chao Phraya) 142, =180 1N\ ,566 4.43
In this st , pende "‘t' nt flux also estimated as
specific transport r‘ e v 1 for the whole upper and
central drainage areas of--abou | m? is 11.02 toms km"2 yr-l.
The results com ¢h other ' _':‘r in Table 11.
.

ﬂUEJ’JT’IEJVIﬁWEJ’]ﬂ'i
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Table 11 Comparison of suspended sediment fluxes between this study
with some selected major rivers differentiated according

to climate (after Meybeck,1976).

River Drainage Area Suspended Sediment Climate
(x 10% kn?) (ton km 2 yr™1)

———— ———— — s T o T

Chao Phraya Tropical
(This Study)

Mekong Tropical

Amazon Tropical

Volga Temperate

Columbia Temperate

Oranges Desert

vecific transport rate in

‘river water for rally between 0.5 and 10

s T yr'l. daxlmum spec1f1c transport

e o RSN G o

rivers. il comparison to ts;s study of about 4.43 kg P km yr 1 it

=R RGN I YA S p o e

Rlver, particularly in the study area of Pak Kret, is contaminated due

occurs in wet tropical

to the anthropogenic inputs, such as polyphosphate detergents and
ferté}izers from urban and agricultural sewage. This is clearly seen
by comparing the dissolved phosphorus contents 9uM) between this study

and some major contaminated rivers (Table 12).
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Table 12 Comparison of dissolved phosphorus contents SPM) between
this study and some major contaminated rivers (Meybeck,

1982) .

" River Phosphate-P Total-P Continent

Chao Phraya 0.40
(This Study)

11.98 Asia

Ganges Asia
(India)
Hudson North America
(Csa)
Mississippi North America
(Usa)
Rhine Europe
(Switzerland)
In ad~;i' ___;____________",;;. of silicate flux for
\r . Y )
" various rivefs of =173 /uM) yields a mean

il =

continent expoft

2

of 1,800 kg Si km “yr ™ (Meybeck, 1979). 1In

comparisoﬁuﬁ ﬁﬂgﬁ Wﬂd‘lﬂ? ng Si/l yields zn

export of 489.30 kg Si k
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