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1. INTRODUCTION
Developing a bulk model to estimate the salinitsatification status of coastal lagoons is importéort Ecosystem
engineering in terms of rehabilitation and resforaiof coastal lagoons. This paper discusses orapipdicability of
Fischer's (1972) estuarine relative stratificatimodel for choked coastal lagoons based on the fialdstigations
conducted at two choked coastal lagoons in Sri Bank

Table 1: Field survey conditions and survey case na&es

2. METHODS Lagoon Season Timing Mouth  Case Name
Koggala Rainy 22Nov2011 Opened K22Nov11R

2.1 Field surveys 30Nov2012 Opened K30Novi2R

Out of nine choked coastal lagoons in Sri Lankaictvh Dry 16Mar2012 Opened K16Mar12D

have been affected by anthropogenic activities, t 14Feb2013 Opened K14Feb13D

lagoons were selected for the field surveys ~Rekawa Rainy 210ct2012 Opened R210ct12R-O

investigate the salinity stratification status. Tt Dry 17Mar2012 Closed R17Marl2D-C

selection of the two lagoons was made based orotag 27Jan2013 Closed R27Jan13D-C

representative assessment where a graphical carapari 015 -

was made between two non dimensional parame '

Ww/Lm (the ratio of the lagoon mouth width to lengtl

and Aci/A. (the ratio of the total catchment area O Negombo

surface area of the lagoon)(Fig 2.). Koggala Lagoas 0.1 1 O Nanthikadal

selected to represent the lagoons with higher sa@rw =

influence while Rekawa Lagoon was selected to ssre ‘é .

the lagoons with higher fresh water influence. Gadered §0_05 | o Rathgama

conditions for the field surveys of each lagoon gireen

in Table 1 with respective survey case names. Qutfie O Batticaloa *

field surveys, the vertical profiles of salinitgmperature o Malala

and dissolved oxygen levels were measured at s&ti 0 - - - -

longitudinally expanding throughout the lagoon. Hwer, 0 “ o0 i 160

the salinity data measured at the survey statis Acrl A,

representing the central part of each lagoon welg ¢ Fig. 2: Representative assessment based on

presented in this paper (Fig. 3 and 4). The sglir accessibility _of sea water into lagoons and probadbl
stratification characteristics of the two lagoongrev fresh water discharge.
qualitatively studied with respect to human aliersg by Table 2: Parameter value determination criteria for each

Furusato et al. (2013).

lagoon." Gunaratne et al. (2011).

Symbol Lagoon

2.2 Bulk model analysis Koggala | Rekawa
Fischer (1972) developed a method to estimate Mouth opened Mouth closed
relative stratification {§'S the ratio of surface andp Mouth entrance width Mean width of the
bottom salinity difference to mean salinity of th lagoon mouth channel
considered cross section) of estuaries based orbtio
parameters; the Estuarin)e Richardson NumBgy) @nd d Mean_ depth at mouth Mean dgpth at mouth
Densimetric Froude NumbeF{) (Fischer 1972). Po Density at sea Density at the bottom

B (Ao ! p,)g(Q, /b) : . layer of the lagoon
Re = 3 1) U 2 rm.s tidal | rm.s Q.o

U, k velocity® | tidal —
Q, /bd velocity an

Fm
Jod(@p1 py)

()

2 Qunorr; the surface runoff discharga,,; Cross sectional area of
the lagoon mouth chann

whereAp is the density difference between freshwater aalvgaterg is the acceleration of gravity aigQ is inflow
discharge. In estimating the monthly dischargé&ear relationship was assumed with the monthiyfadli(Gunaratne et
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Saitama University, 255 Shimo-Okubo, Sakura-Kutedaa TEL: 048-858-3561 E-mail furusato@mail.saitama-u.ac.jp

-61-



CS2-031 OoOoobDeODOOOOD@O26090)

al. 2011). Furthermore, the velocity and crossiceat 10,0000

area of the inflow stream surface layer were used t SRZZNov1 IR (a)

. . . 22Nov11R Est.
estimate the inflow freshwater discharge for Koggal AK30Nov12R

: AK30Nov12R Est.
Lagoon. Monthly fresh water discharge of Rekawaqug M s
was calculated based on monthly surface runoffhdisge 10000 | DK16Mar12D Est.
rates estimated by Gunaratne et al. (2010). Theofeibe o |oKiaD oA
parameters included iRg (Eq.1) andF, (EQ.2) were «© T e T
determined for each lagoon according to the Table 2 01000 T
' Frt 07 . U

3. RESULTS AND DISCUSSION Sl
Fischer's diagrams (Fig 3 (a) & Fig. 4 (a) white & A0t
corresponding gray color plots) show that the eestimuh oot = = o o 1 o
0SS values are over estimations with respect to oleserv ' ' " Ri
values in dry season for both lagoons. Furthermtre, L-1 Salinity [ppt]
deviations of estimated values from observed vahres 0 10 20 30 (b)
relatively larger in all the dry season resultsn@osely, 0 ¥ & it
there is a relatively good agreement in all theyaeason = .'o... ‘\‘mg a4
results for both lagoons (Fig.3 (a) & Fig.4 (a) dia % ®K22NoVATR | 77w, -
correspond gray color plots).The reason for theelar 82 | SOoVIZR Q
deviations in estimatedS'S values from the observed 5 | OK16Mart2D gﬂa

values in dry season would be due to the facttiieatind

induced mixing is not accounted R . More specifically, e . . )
the surface shallow fresh (brackish) water layenegated appll_cat|on 9f Fisher's model, (b) observed vert!da
salinity profiles at the central part. Legend entres

due 1o the lower amount of frgsh water d|schgrgdrm ending with the abbreviation “Est.” correspond to
season, would be easily mixed by the wind stress,

Therefore, a distinctive surface layer cannot bseoled estl.mated results represented as gray color plots.
: . : White and black color plots represent dry and rainy

for both lagoons in dry season ((Fig.3 (b) & Fidh) season results. respectivel

white color plots). On the other hand, large amooit  Tesp y

fresh water discharge in rainy season creates pedee 10 15257 0an13D—C @

surface layer which could not be entirely brokentbg OR27Jan13D-C Est.

wind. Hence, neglecting mixing induced by wind Rg HR17Mar12D-C

; . . [OR17Mar12D-C Est.
doesn't affect much on the estimat#8S values in rainy AR210ct12R-0 -

Fig. 3: Salinity characteristics in Koggala Lagoon(a)

season. Thus , the estimated and obsep&f values » AR210ct12R-0 Est.
show a relatively finer agreement in rainy seas@ntin 2 x|
dry season. ModifyindRe including a factor to represent o _— //
wind stress would increase the applicability ofcher’s Fretel
model to choked coastal lagoons in Sri Lanka. F//f///;jii(;/
Fm:w'sf/// -
4' CONCLUSION 0.010.00‘1/ - 0.01 0.1 D]H; 10
In this study, the applicability of Fischer’s (197#8odel to Rig
estimate salinity stratification of choked coasigjoons in L-3 Salinity [ppt]
Sri Lanka was examined. Although the model provides 0 0 10 20 30
good estimated results in rainy season, in dry seas gg OR17Mar12D-C
overestimation oféS'S values were confirmed for two E1 @ a evtba (b)
- - - < 5 A 4R210ct12R-0O
lagoons with contrasting characteristics of molihpes. %2
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