




















a7 assumption which is generally only valid for estuaries which are short in relation to the tidal
wavelength.

P=rhaps the most serious and intractable problem we have encountered in attempting to deduce
fiuxes in the Merbok system, is associated with the large variability of the system. The amplitude
of the tidal transport (~ 3000 m’s™") is more than two orders of magnitude greater than the
estimated river input. Combined with the considerable variations observed in nitrate levels, this
leads to high variability in the daily-mean total nitrogen flux and limits our ability to determine a
useful average as in the present case where our conclusion is a near-zero net flux but with wide
error bounds.

Finally we should note that the problems encountered in attempting to estimate the fluxes of
properties across a single section point to the extreme difficulty of making convincing flux
divergence measurements which would be needed in order to characterise the role of estuary as
source or sink for a particular property.
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| - The Sungai Merbok mangrove estuary system. The inset at bottom right shows a down estuary
vi2w of the bathymetry on the measurement cross-section along with the location of the stations 1-
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2 Time series of integrated transport and properties derived from measurements at four stations on
-2 control section (see fig 1):

(a) Volume transports in m*s™', directly observed total transport Q (dotted) and tidal
transport Q, derived from equation 5
(b) Salinity averaged over the section
(c) Total nitrogen in gm™ averaged over the section
3 Hypsometry derived by regression:

(a) plot of Q versus dn/dt for depth range 2.0<n<2.5m
R,=0.93; Area=slope = 30.9 km’

(b) composite plot of regression slope A =surface area in km- versus elevation .

<41 25 hour running mean values of:
(a) the covariance pQ,S,

(b) the covariance Q,N,
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Table 1

-Period 1: 31 cycles Period 2: 16 cycles

mean 5.€. mean s.e. units
S 29.13 | 29.57
pQS, -17.3 46.1 -69.0 45.9 kgs™
Q; 0.58 1.54 2.28 1.51 ms*
N 0.36 0.40 | gm?
ON, |03 12.0 163 13.5 gs!
QN 0.20 0.57 0.91 0.60 gs’!

Table | Summary of flux estimates

s is in practical salinity units(i.e. dimensionless)
s.e. =standard error determined from:

o]
S.8, « —

/a

where o =standard deviation and n = 16 = number of independent estimates of the 25
hour averaged covariance.

The total nitrogen flux estimate is in units of gs™ of total nitrogen.

11



Qt (m3/s)
(Thousands)

Tidal Transport Qt

N
TT—

(]
i

“6 'f T T

0 : 100 200 300 400
Time(lunar hours)




Salinity

Salinity

32

317

281
271
261
25
24+

231

22

50

T

100

150 200 250
Time(lunar hours)

300

350

408

N



Nitogen (g/m3)

Total Nitrogen

‘1.6T
1.4+

1.2+

0.8+
0.6

ol

0.2+

'I, % il W f‘;l' {

ll

150 200 250
Time(lunar hours)

300

350

400

2



Q mds)

8000
60004
4000

2000

<2000+

-4000

-6000
-5

T

-.05 0 .05

-dt)/dt (m s1X1000)

4



Area (km?)

45

40

351

30+

25+

154

104

15
Elevation (m)

4

25

ch z(k



Flux (kg/s)

Salt Flux from QtSt

)

o

o
1

i
i
H
i
‘

2.
T
-
}'r\‘.";;‘.
[N

50

100

] T T

150 200 250
Time (lunar hours)

300

350

400

Fig k(=



Total Nitrogen Flux from QtNt
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