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| PIEU TRA CAC PROTEIN UC CHE PROTEINAZ (PPI)
0O HAT MOT SO CAY THUOC HO MORACEAE VA MOT VAI HO KHAC.

Pham Tran Chau, Nguyén Héng Anh, Lé Trong Quang
Phan Thi Ha, Nguyén Tuyét Mai, Dao Trong Anh

Trung Tam Céng nghé Sinh hoc
Dai hoc KH Tu nhién - DHQG Ha Noi

Chung t6i da tién hanh diéu tra so bd PPI cia 17 mau hat thudc cdc ho Dau tdm,
Bong, Sim, Bo hon, Thi va Na. Trong d6 4 mau hat Mit mat, Mit dai, Roi, Dau bap co6
chira cd chat 1rc ché tripxin va kimotripxin. N&m mau hat khac: Chay, Mit to nir, Hong
dd, Na cé chira TI hodc KI. Tir cac két qua trén cing toi da chon hat Mit mat va Mit dai
dé nghién ciru tiép. Két qua dién di dich chiét hat 2 mau Mit mat va Mit dai cho thiy
pho dién di protein 2 mau nay kha giéng nhau, trir bang protein c6 Rin = 0.39 (Mit dai
khong c6 bang protein nay). Phéi ching bing protein trén qui dinh s sai khac gitra Mit
mat va Mit dai. Sic ky qua cot Sephadex G75 ciing cho thdy pho sic ki 2 mau nay kha
giong nhau gom 2 dinh protein chinh, trong dé dinh tlnr nhat c6 cd KIA va TIA nlnrng
& mure d6 thap hon. TI va KI tir hat mit kha bén véi nhiét, sau khi sir Iy & 100°C trong
15 phiit, hoat d6 kim hamn chi con lai khodng 30 % so véi hoat d6 ban dau.
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Abstract. The two-dimension models for the dynamical processes and conservative
substance transport in the sea based on the systems of differential equations of long
wave propagation in shallow water and diffusion equation integrated over the depth
are summarized. In order to apply these models to the shallow basins of real complex
shape and bathymetry the equations were solved numerically using a simple explicit
scheme. All the processes of computation of the water dynamic parameters and sub-
stance concentrations are integrated into a computer program that allows undertake
calculations fc;r\ arbitrary domains in coastal zone. The experiments with different ge-
ographical objects point out that in conditions of restricted initial data or full lack of
them the simple two-dimension models lead to the some interesting features and quan-
titatwe characteristics in dynamic and pollutant distribution regime of basins that are

sufficient to different decisions both in level of investigation and in designs.

Nowadays many technical activities relate to the coastal regions and near-shore
basins and the need for environment protection in these domains rapidly increases. This
all makes engineers and designers in their works must learn much about the dynamic
characteristics and processes of pollution transport there. At the same time for almost
regions along our sea shore the observed data is general not available and the works for
obtaining them are very expensive. The numerical realization of mathematical models
of these processes is a cheap way to get some initial information for different designing
decisions. This paper presents some experiences on the application of mathematical models
of long wave induced circulation and the model of pollutant transport for different shallow
basins. The purpose of our work was to build a system of computer programs to facilitate
the calculation of current field or, simultaneously, of the current field and ficld of pollutant
concentration in a coastal basin with its complex real coastline and bathymetry. The
results of experiments with different regions of interest confirm the efficiency of the system
both at diagnostic and prognostic level.

The circulation in coastal areas is commonly generated and sustained by various
factors such as the tide, the wind or atmospheric pressure acting on the water surface and

*) This work is a result of the theme 7.8.11 " The system of currents in the west of South-china sea
and its impact on the natural conditions of Vietnam coastal” (Basic Research Program, The Earth Sciences
1998-1999).
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by the variation of water density in space of the considered domain. The mathematical
models for these types of circulation well developed in coastal engineering (see (2,3,4]) and
experience of practical use of these models can be found in our country [1,5]. Various
numerical schemes for the solution may be found in literature. To yield the current field
used when calculating the concentration field of a pollutant we applied two models: model
of long wave induced circulation (tidal model) and model of wind generated circulation.

1. Two - dimension circulation models

The circulation generating factor is a periodic perturbation of the free surface ele-
vation arriving from the open sea. So the circulation in this case is called tide- induced
circulation. The integration of Reinolds equations of movement and equation of continu-
ity over the depth, the approximation of the non-linear convective terms by their depth
mean values and using the quadratic form for the bed friction result in a following simple
two-dimension horizontal tidal flow model [3]:
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where U, V' depth-averaged current components along axes z,y;€ - elevation (tide head);
H - sea depth; C' -Chezy bed friction coefficient; p - water density; ¢ - time; f- Coriolis
paramcter, f = 2wsing ( w - angle speed of the Earth rotation, ¢ - mean latitude of the
computed domain).

If the wind-generated current is considered, the vertical distribution of velocity must
be taken in the parabolic form
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where a = e cddy viscosity, 75 - wind stress at the water surface.

With this vertical distribution of velocity the equations of movement with depth-
averaged velocities have the forms
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and the equation of continuity in this case has the same form (3). If the free surface velocity

is required for subsequent use in pollutant model its components can be computed from

the equation (4)

A,
Uz—g = 1,0U + T,

a

2. The initial and boundary conditions

- Initial condition:

€t=0 = Up=g = Voo = 0.

- At land boundarics G| (sca shore or river bank) normal velocity equals to zero:

Ucosa + Vsina|g, =0,

where a - the angle between current direction and shoreline orthogonal.
- For the open boundaries G5 one of the following conditions is applied:
a) The heights of sca level are given by observed values

5;62 =&(x,y,t).

b) The elevation is given by the harmonic constants of tide constituents:
f n
g!cz = ; fiH,cos {qif. + (Vo + u); — gi.

¢) No level changes at boundary during the calculation period:
|
£ ‘ =0.
G2
d) The long wave is freely radiated from the computation domain:

Ucosa + Vsina| = EVg(H +€).

G2

¢) No level orthogonal gradient at open boundary:

o,
%Gz—o.

3. Fumite difference scheines

(11)

To solve numerically the governing cquations of the above dynamic models one can
usc schemes based on the finite difference or finite clement methods [2.3]. We chose the

cxplicit finite difference scheme for the sake of simplicity.

The flow domain is discretised by an orthogonal horizontal grid with mesh Ax, Ay.

The boundaries are approximated by mesh sides parallcled to the axes Or or Oy. The
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unknown functions U, V, £ are computed on characteristic locations in a staggered way. If
the depth is given at the intersection of mesh sides then the U, V values refer to the center
of the mesh sides paralleled to Oy and Ox respectively and the £ value refer to the mesh
center (Figure 1).
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Figure I: Orthogonal grid for spatial and time discretisation
In this case the finite difference analogs of the equations (1) (3) for example have
the forms
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computed domain.
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4. Two - dimension model for pollutant transport

acC acu) aoiecv o acC 0 oC

I LR ek a_x(Dxé};') T 5§(Dva—y
where C' - pollutant depth-mean concentration; D., D,- diffusion coefficients or axes
Oy, 0y; A - decay coefficient; U, V- depth- averaged components of current in directions
O, Oy computing from the system (1) - (3) and/or (5) - (6), (3). This equation is com-
pleted by the following appropriate boundary conditions

) Wy (18)

a) At solid boundary normal flux is equal to zero:

ocC
— =0 at G;. (19)
on

b) At open boundary

- Concentration is given as a function of coordinates and time (in the problem of

salt intrusion):

Cs =S(t,z,y) at G,. (20)
- Or free transmission boundary (pollutant trap) (in the problem of pollutant trans-
port):
0 ocC
=|Dn—=—) =0. 21
0 (D 317,) 21)
¢) At the pollution sources the concentration is known and prefixed
c| =cizy). (22)
lr,y,t

5. The above mentioned models had been realized by a computer program which ac-
cess ow domain with arbitrary coastal geometry. Bellow are presented some results of
experiments to show the performance of the build program. '

a) Experiment I. Predicting level oscillations at river mouths along the shoreline of
Red river delta after the tidal oscillations at open boundaries given (Figure 2). The results
showed the increase of the phase of sea level oscillations southward. That is closed to the
theoretical picture of tidal propagation in Tonkin gulf. The comparison of level predicted

by the model and that duc to the tidal table is shown in Figure 3.

e

Figure 2: Coastal zone of West Tonkin gulf (shown tide gauge Houdau (e)
and nine river mouths:
1. Nam Trieu, 2. Cua Cam, 3. Kien An, 4. Van Uc, 5. Thai Binh
6. Tra Ly, 7. Ba Lat, 8. Phu Le, 9. Nhu Tan)
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Figure 3 Tide gauge Hondau:
Camparison of levels predicted by model with the tide table

b) Ezperiment 2: Computing tide and tidal circulation in lagoon Tra O (Central
Vietnam). The purpose of the calculation was to predict the oscillation regime of water
level and current in the lagoon when a channel connecting it with the South- china sea
built. As a sequence of this dynamic regime the intrusion of salt from the South-china
sea into the lagoon waters had been investigated by the pollutant transport model. The
input was tidal oscillation of water level (with the magnitude of 0.5m) and prefix salinity
35 %oat the seaward end of the connecting channel. At the beginning of the simulation
the water in the lagoon was supposed to be fresh.
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Figure 4: Tidal current patterns in Tra O lagoon
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Due to results of the sunulation the tidal current of diurnal period with maximum
velocity up to 30-50 cm/s had developed in spring tide in the north part of the lagoon
near the connecting channel (Figure 4). The tidal oscillation of water level in the lagoon
was of standing wave type, the level oscillations in different locations in the lagoon were
in the same phase (Figure 5). The tidal currents strengthened the process of intrusion of
salty water from the sea ito the lagoon. Thus after simulation for one day of variable ¢,
the water in a half of lagoon area had become salty or brackish. After two days of the
water exchange with the sea the lagoon had almost become a marine basin (Figure 6).
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cm
30 a) North part of the lagoon
20
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b) South part of the lagoon

Figurc 5. Tidal vscillation of water level in different parts ot the lagoon
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Figure 6: Salinity values (%00) at different time from the beginning of simulation
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¢) Erperiment 3: Computing oil spills propagation in Ha Long Bay. The author had
used two-dimension model to get dynamic picture of this basin before [1]. The starting
place of oil slicks was ncar the Cai Lan port. Oil spills became to spread under the tide-
induced and wind-generated circulation computed by model (1)-(3) and (5)-(7). The tidal
levels were given both at Quang Ninh entrance and Hai Phong entrance of the Ha Long
Bay. Results of the simulation showed that for onc tidal circle the oil spills do not spread

far (Figure 7). It is seen that the oil spills tended to the southeast from their starting
place.
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Figure 7. The position of oil spills after 61 (a), 12h (b), 18h(c) and 24h(d)
from the beginning of simulation (starting oil slick near Cai Lan port)

All the above mentioned experiments show that two-dimension models appear to
be useful in simulation of dynamics and transport processes in near-shore shallow basins
and coastal zone. In conditions of restricted initial data or full lack of them these simple
models lead to the some interesting features and quantitative characteristics in dynamic

regime of basins that are sufficient to different decisions both in level of investigation and
in desigus.
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XAY DUNG HE THONG MO PHONG PONG LUC VA LAN TRUYEN O NHIEM
TRONG CAC THUY VUC VEN BIEN

Pham Vin Huin
~ Khoa Khi tugng Thiy vin & H&i duong hoc
Truong Pai hoc KH Tu nhién - DHQG Ha Noéi

Gidi thiéu téng quan cdc mo hinh hai chidu ve cac qua trinh dong lrc va van chuyén
chat thu dong dwa trén cac plhwong trinh truyen song dai trong mrdc nong va phuong
trinh khuéch tan vat chat tich phan theo d¢ sau ving tinh. Da hién thuc hod cac mé
hinh nay bang mét chwong trinh may tinh thong nhat cho phép dong thoi tinh cac tham
s0 dong luc clia méi truong va phan bd ndng dd6 mudi, chit 6 nhiém... tién 4p dung cho
thiy virc ven bién véi hinh dang va dia hinh day bat ky. Két qua thi nghiém cho cac
vung dia ly khdc nhau cho thay réng viéc tmg dung cdc mo hinh hai chieu don gidn kha
hieu qua: Troug dieu kién sG liéu ban dau han ché hodic hoan toan thiéu, nhirmg mo hinh
van dan t6i mot s6 ddc diem ly thi va nhirng dic trung dinh lwong vé ché d6 dong le
va qud trinh trao d6i trong mréc can thiét cho nhirng quyét dinh trong nghién ciru hay

thict k<.



