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PAC PIEM TRAO POI NUOC TAI CUA SONG TAC — NHA TRANG

Tém tit

Abstract

TRONG MUA MUA NAM 2008

Bui Hong Long, Nguyén Vin Tuan, Nguyén Chi Cong
Vién Hdi dwong hoc

Dua trén két qua khao sat va do dac vao mua mua nam 2008, dac diém trao
d6i nudc qua ctra song Tac dugc tinh toan, phan tich va cho mét so ket qua
nhu sau:

Tai vung cira song nay sy 1éch pha gitra thoi diém muyc nudc dat cuc tri véi
van toc dong dat cyuc dai va thoi diém d6i chiéu ciia dong dién ra tré hon la
2-3 tiéng. Tong thoi gian nudc chay ra 1a 10 gio 09 phut, thoi gian nudce chay
vao la 13 gio 51 phat.

Mic du vao mua mwa nhung do dac diém luu vuc song kha nho nén sy trao
d6i nudc tai mat cat trong thoi gian khao sat chu yéu la do triéu, luong nudc
song chi chiém khoang 10% so v&i tong lwong nudc chay ra trén toan mit
cat khao sat.

Vung ctra song Téc nhé va nong (d6 sau trung binh 13 3 m) luong tau thuyén
qua lai kha cao (¢ day co cac bén ca, xudng sira chira va dong moéi tau
thuyén,...). Dién tich mat cat udt bién thién theo thoi gian rat 1on (tdi 48%).
Chinh vi vy, cong tac duy tu nao vét ludng lach va cam bién chi din giao
thong 1a rat can thiét ¢&¢ dam bao an toan giao thong duong thuy tai khu vuc
nay.

THE CHARACTERISTICS OF WATER EXCHANGE AT TAC RIVER
MOUTH (NHA TRANG CITY) DURING THE RAINY SEASON OF 2008

Bui Hong Long, Nguyen Van Tuan, Nguyen Chi Cong
Institute of Oceanography

Based on the surveyed data and analyzed results, some water exchange
characteristics of the Tac river mouth during rainy season of 2008 were
presented, indicating some highlights as follows:

Phases of the moment, when the sea water levels and currents occurred
extremely, delayed about two to three hours. Total time of the outflow was
about 10 hours 09’ and it was roughly 13 hours 51° for total time of inflow
in this river mouth.

Even the survey was carried out during the rainy season, because the river
basin is very small and narrow so sea water mass inflowed to the river was
bigger than fresh water mass outflowed to the sea. The fresh water mass
outflowed only occupied 10% of total water mass exchange.



The area of river mouth is small and shallow (the average depth is about 3
meters), there are many activities of shipping (Fishing port and shipbuilding

factories where concentrated a lot of fishing boats,..

.). The wet section area

changed relatively with time (up to 48%). So that, renewable maintainable
activities for main channel passage and signpost are need for navigation

safety in this area.

1. MO PAU

Nghién ctru cac qua trinh vén chuyén
tram tich tir séng ra bién noi chung, cac
qua trinh hoan luu, vén chuyén, ling dong
tram tich tai cac vung ctra séng ven bién
no6i riéng da dugc sy quan tam nghién ciu
ctia cac nha khoa hoc trén thé giéi (Mackay
va Schumann, 1990; Lindsay va cs., 1996;
Kitheka va cs., 2005).

Trong nhiing nim gan day, nghién
clru, tinh toan cac déc trung tuong tac bién-
song: hoan luu nudc, van chuyén phu sa,
xam nhép man, tdc dong cac cong trinh bao
vé... tai cac ving clra song ven bién cua
Viét Nam da dugc mot sb tac gia tién hanh
thong qua cac du an qubc té hodc cac
chuong trinh khoa hoc cép qudc gia: Van
Maren va Hoestra (2004) da nghién ctru sy
bién dbi theo mua cua cac qua trinh thuy
dong luc va van chuyén phu sa tai cira Ba
Lat (séng Hong); Nguyen Huu Nhan
(1995) da xay dung phan mém du bdo su
bién d6i muc nudc do thiy triéu va gio gy
ra tai cac viing ctra song ctia hé théng séng
Mé Kong cho thoi ky mua khd; Nguyen
Manh Hung va Nguyen Thanh Co (1998)
tinh toan sy van chuyén bdi tich dudi tac
dong tong hop cua séng va dong chay tai
ctra Binh An (song Mé Kong); Wolanski
va cs. (1996) da nghién ctru cac qué trinh
thity dong luc va van chuyén phu sa tai cira
Dinh An trén co s6 sb liéu do dac vé dong
chay va phu sa cho thoi ky mua khd va
mua mua; Nguyén Kim Vinh va Vi Tuan

Anh (1999) da nghién ctru dic diém tuong
tac dong luc séng - bién ving clra song
Tién; Lé Phudc Trinh (2001) trén co s& s6
liéu do dac ham lugng phu sa tai cua song
Tién da dé xuat phuong phap thong sé hoa
nhimg bién dong diéu hoa theo chu ky triéu
dong vat chét lo ling trao ddi qua ctra song
c6 triéu.

S6ng Téc 1a mot con song nhé nim &
phia nam thanh phd Nha Trang, doc lap voi
hé théng song Cai, Nha Trang. Song Tic
bét ngudn tir cac dinh nai Pong Bo c¢6 dd
cao khoang 500 m va chay theo huong tay
nam - déng bac va do vé ving cira Bé —
Binh Tan. Séng c6 dién tich luu vuc
khoang 44,2 km?®, chiéu dai song khoang
gan 14 km va d¢ ddc trung binh 8%. Thuy
triéu trong khu vyc mang tinh chat nhat
triéu khong déu, myc nuéc trung binh la
1,26 m.

II. TAI LIEU VA PHUONG PHAP

Pay 1a cac két qua thu duoc tir cac
chuyén khao sat duoc tién hanh vao mua
mua (tir ngdy 01/11 dén 02/11/2008) trén
co s& cua hop dong gitra Vién Hai duong
hoc v6i S Tai nguyén va Moi truong
Khanh Hoa vé: “Hién trang moi truong cta
song Tac — kha ning xay ra tai bién moi
truong, cac giai phap phong tranh va gidm
thiéu thiét hai” do Ths. L& Thi Vinh lam
chti nhiém. Vi tri, ddc diém khu vuc nghién
ctru dugce the hién trén hinh 1.
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Hinh 1. Vi tri mit cét do luu luong song Téc, Nha Trang
Fig. 1. The location of recharged section in Tac river of Nha Trang

1. Phwong phap tinh toan:

Theo Kitheka va cs. (2005); Phan
Dinh Loi, Nguyén Ning Minh (1985);
Tong cuc KTTV (1978), phuong phép tinh
toan cac dac trung dong chay va luu lugng
nude tai ving ctra song c6 anh hudng triéu
duoc tién hanh nhu sau:

- Téc d6 trung binh thiy truc V¥ rr
(m/s) trong truong hop dong chay dugc do
trén ba tang dugc tinh bang cong thirc sau:

= 1
Vrr= Z(VO’2+2V0’6+VO’8) (1)

O day:

Vo2, Vos, Vos tuong tng la tdc do
dong chay tai cac tang 0,2H, 0,6H, 0,8H

H la d¢ sau thay tryc (m)

- Luu luong tic thoi mat cit Qme
(m*/s) dugc tinh bing phwong phép tich
phéan:

Que= [VdS )

Trong thuc té ta ding cong thirc gin
dang sau:

Qme = Z SV (3)
i=1

Trong do:

S; 1a dién tich bd phan thir i gidi han
béi 2 thay truc do toc do dong chay hoic
thity truc va by (m?). O dayi=1vai=nla
2 bd phén dién tich giap bo.

Vi 1a téc d6 dong chay trung binh ciia
bd phén thir i (m/s).

- Dién tich cac bd phan (S;) va dién
tich toan mit cit (Sme) duoc tinh tai timg
thoi diém tng v6i muc nudc twong Ung.
Trién khai cong thirc (3) ta co:

Que =K/ V'S, + Kz¥sz+ o+

Koy Yo" Vo g 4+ K.V.S, &)
O day: )
Ki (i=1, .., n) la hé sO ma sat cua

cac b phan dién tich tinh luu lugng.
Si, Vi (i=1, ..., n) tuong ung la dién
tich, tdc do trung binh cac thay truc thir (i).
- Luu luong don vi q; (m%s) dugc
tinh theo cong thirc:



qi = ViH;

O day: H; = d¢ sau thuy truc (i)

- Téc d6 dong chay trung binh mat
it Vime (m/s) dugc tinh nhu sau:
0,
S

mc

)

Ve = (6)
- Do sdu trung binh mit cit Hy(m)
duoc xac dinh nhu sau:
S

mc

B

mc

Hmc

(7

O day: B la bé rong mat cit (m).

Tir céc sb do luu lugng tuc thoi cia
mit cit ta c6 duong biéu dién bién trinh
luu lugng, tir @6 xac dinh thoi gian chuyén
dong triéu. Néu thoi diém do luu luong
khong tring vao thoi diém nudc ding
(V = 0) thi x4c dinh bang cic cong thirc ndi
suy sau:

- Thoi diém chuyén dong triéu chay
Vao te (gi0, phut):

+tl
0.[+0

- Thoi diém chuyén dong triéu chay
ra tg (gio, phuat):

tex =t F At =1 + QL] ()

teg = to+At=1t, + —L > _Qy )

IQLI
O day:
At 1 khoang thoi gian tir lac xuét hién
luu lugng tridu chay vao (Qr) hodc chay ra
(Q,) dén thoi diém nude dung (phut).

t; 1a thoi diém xut hién luu luong
triéu chay vao (Q) ké trudc (hodc sau)
nudc dung (phat).

tx 1a thoi diém XuAt hién luu lugng
triéu chay ra (Qx) ké trude (hodc sau) khi
nuoc dung. _

- Luong triéu 13 lugng nudc chuyén
qua mit cit trong khoang thoi gian giita 2
lan chuyén dong tridu ké nhau. Néu trong
khoang thoi gian d6 thudc ky triéu chay
vao goi la lugng nude chay vao Wi (m’),
néu thudc ky tridu chay ra goi 1a luong
nudc chay ra Wy (m3). Luong triéu duoc
tinh nhu sau:
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po 2t (t2-1) + 9*0 (ts-1,) + ...
2 2
+ wm- th) (10)
0 déy
Qi (i =1, ..., n) 1a luu lugng nuoc tai

cac thoi dlem t1 trong cung chu ky tridu.
- Luong nuée song W (m’):
Ws = WX - WL (1 1)
- Luu lugng trung binh dong nudc

chay vao Q_L (m’/s):

— WL
0. =47 (12)

- Luu lugng trung binh dong nudc
chayra Q, (m’/s):
W,
13
0, = AT, (13)
- Luu Iugng binh quin dong nudc
song O, (m’/s):
— W,
05 = — (m'ls) (14)

Trong do6: ATx, ATr= lugng thoi gian
chay ra va vao: T=ATL + ATx

2. Piéu kién khi tweng thiy vin va
phuwong phap khio sat, do dac:

Tu liéu vé ché d6 mua dugc lay tir s6
liéu do dac tai tram khi tuwong thiy van
Nha Trang (hinh 2).

Dao dong muc nudc dugce léy tir sb
lidu do dac tai tram thuy triéu Cau Pa, Nha
Trang. Trong khoang thoi gian khdo sat
muc nude cao nhit do duge 13 204 cm,
muc nuée thip nhéat 1a 81 cm. Dao dong
muc nudc la 123 cm.

Téc d6 dong chay trén mdi mit cit
dugc do trén 3 thay truc, voi khoang do 2
tiéng mot lan, trong 1 ngay dém bang
thuyén di dong (thuyén dugc tha neo trong
thoi gian do dac tai cac thuy truc). Toc do
va hudng cua dong chay duoc do tai 3 tang
0,2H, 0,6H, 0,8H bang may do dong chay —
Alec Compact EM (Nhat). Pic diém cac
mit cit, vi tri cac thuy truc thé hién trén
cac hinh 1 va 3.



Hé sb K tai cong thuc (4) duge xac
dinh bang phwong phap kinh nghiém cin
ctr vao diéu kién dia hinh va phan b6 dong
chday. Theo cac tac gia Phan DPinh Loi,

KTTV (1978), xem xét dic diém mat cat
dia hinh day hinh 3 va thuc té khao sat hién
truong ta c6 gia tri hé sd K; tai cac thuy
truc dugc trinh bay trong bang 1.

Nguyén Ning Minh (1985); Tdéng cuc
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Hinh 2. Dién bién mot sé yéu t6 khi twong va lwong mua tai tram Nha Trang tir thang I dén théng

XI nam 2008 (Vién KTTV TW-2008)
Fig. 2. Occurrence of several meteorological factors and precipitation from

January to November 2008
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Hinh 3. So d6 mit cit do luu luong Séng Téc, Nha Trang
Fig. 3. Distribution of measuring stations on discharged section in
Tac river of Nha Trang

Bang 1. Hé s6 K tai cac thuy truc do dé tinh luu luong
Table 1. K; coefficient at measure masts for calculating dischage

Mt cat K, K, Ks

Séng Tic 0,9 1 1

K,: Hé s6 thudc tram do gin bo phia nam (TT1)
K,: Hé s6 thudc thiy truc TT 2

K;: Hé sb thude thay truc TT 3

Ky4: Hé s6 thudc tram do gan bo phia bic (Pha Quy)
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IIL. KET QUA
1. Pic diém thiét dién mit cit:

Thiét dién ngang tai mat cét’sf)ng Téc
(hinh 3) cho thay bé rong mat cat khoang
400 m, phan 16n mat cat c6 d6 sau nhé hon
3 m. Mit cat c6 mdt lach (ludng tau, do

nao veét) c6 do sau trung binh khoang 5 m
v6i bé rong 100 m Dién tich mat cit trung
binh 1a 1.238 m, dao dong dién tich 16n
nhét 1a 492 m” twong (mg ~ 48% dién tich
mit cit lac nho nhat (bang 2), nhu vay bién
thién luu luong mit cét 1a rat dang ké.

Bang 2. Cac dic trung mat cit tai song Téc, Nha Trang
Table 2. Some section characteristics at Tac river, Nha Trang

Thoi gian Muec nwée |Dién tich mit cit| Van téc trung binh | Luu lwong tire thoi

Smc Vmc ch
(cm) (m?) (m/s) (m’/s)

21h (01/11/08) 196 1.481 -0,11 -157
23¢g 204 1.513 -0,07 -111

1h (02/11/08) 180 1.417 0,16 228
3g 135 1.237 0,22 270

5g 94 1.073 0,22 231

Tg 82 1.025 0,15 154

9g 81 1.021 0,10 102

llg 89 1.053 -0,12 -129

13g 119 1.173 -0,14 -162

15¢ 135 1.237 -0,10 -126

17g 152 1.305 -0,11 -139

19¢ 168 1.369 -0,08 -114

21g 189 1.453 -0,10 -151

Ghi chu: (-): chay vao, (+): chay ra;, myc nudc ung voi myc “0” miii Nai

2. Pac diem bien doi dao dong muc
nuwéc, dong chay va trao doi nwéc:

Thuy tricu trong thoi gian khao sat la
nhat tridu: mot 1an nude cao va mot lan
nuée thap (hinh 4). Myc nudc cao nhat 1a
204 cm tai thoi diém 1a 23g ngay 01/11.
Thoi gian nudc thap kéo dai: tir g dén 10g
ngay 02/11/2008, muc nudc thap nhit la
81 cm. Dao dong muc nudc trong thoi gian
khao sat 1a 123 cm.

Bién trinh thanh phﬁn van toc mit cét
do Iuu lugng séng Téc, Nha Trang tir 01-
02/11/2008 (hinh 5) cho thdy rang co su tré
pha 2 - 3 tiéng gitra thot dlem muc nudc
dat dinh cao nhét va van tdc dong dat cuc
dai. Thoi diém d6i chiéu cua dong chay
dién ra tré hon so véi thoi diém dién ra cuc
tri muc nudc. Dong chay ddi chiéu tir chay
vao sang chay ra luc 23g42p ngay 01/11 va
d6i chi‘éu' nguoc lai vao lac 09g51p ngay
02/11. Tong thoi gian nudc chay ra la
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10g09p, thoi gian nudc chdy vao la
13g51p. Hinh 6 la bién trinh ctia luu luong:
bién ddi cua luu lugng tuong tu voi bién
dbi cua dong chay qua mat cit. Cac dic
trung mat cit tai song Téc, Nha Trang
duoc thé hién trén bang 2.

Céc dac trung trao ddi nudc tai cac
mat cét trong mot chu ky triu duoc thé
hién tai bang 3. Phan tich bang s6 liéu trén,
ta c6 thé rat ra nhitng nhan xét sau: thoi
gian nudc chady vao 1on hon thoi gian nudce
chay ra, toc do chay vao trung binh 1a
0,10m/s, tdc do6 chay ra trung binh 1a
0,16m/s. Su trao ddi nude tai mat cét trong
thoi gian tir khao sat chu yéu 1a nudc tridu,
tong lwong nudce chay vao 13 6.369.918m’,
téng luong nude chay ra 1a 6.773.974m’,
luong nude song 1a 404.056m’, luong nude
song chiém khoang 6,0% so véi tong luong
nudc chay ra trén toan mit cat. Luu luong
trung binh nudc séng rat nhod so véi luu



lugng trung binh dong chay ra, chi bang
khoang 2,5% so véi luu lugng trung binh
dong chay ra.

Maic du thoi gian khao sat dang trong
thoi ky mua mua song do tinh chat cia luu
vic song nhé (80 - 100 km?®) ma thoi gian

tap trung nudc nhanh (5 - 10 tiéng sau
mua) dong nudc di vé tdi ving cira séng.
Chinh vi vay ma trong thoi ky do dac
(khong c6 mua) luong nudc ngot do ra
bién tir song 1a khong 16n.
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Hinh 4. Bién ddi muc nudc tai tram Cau D4, Nha Trang tir ngay 01 - 02/11/2008
Fig. 4. The change of sea level at Cau Da station, Nha Trang during 01 - 02/11/2008
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Fig. 5. The change of current velocity on discharging section on Tac river, Nha Trang

during 01 - 02/11/2008
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Hinh 6. Bién trinh luu lwong mit cit do luu lugng song Tac, Nha Trang tir ngay 01 - 02/11/2008
Fig. 6. The change of water discharge on Tac river, Nha Trang during 01 - 02/11/2008

Bang 3. Cac dic trung trao d6i nudc tai mit cit trong mot chu ky triéu
Table 3. Some characteristics of water exchange at discharge section in a tidal period

STT Céc dic trung Gia tri

1 Thoi gian chay vao 13g 51p

2 Thoi gian chay ra 10g 09p

3 Tbe do chay vao trung binh toan mat ct -0,10 m/s

4 Tdc do chay ra trung binh toan mit cat 0,16 m/s

5 Lugng nudc chay vao 6.369.918 m’

6 Luong nudc chay ra 6.773.974 m’

7 Luong nudc song 404.056 m’

8 Luu luong trung binh chay vao 128 m’/s

9 Luu lugng trung binh chay ra 185 m’/s

10 Luu lugng trung binh nudc song 5m’/s
IV. NHAN XET Sy trao d6i nuéc tai midt cat trong

Soéng Tic co do sau nho (trung binh
1a 3 m), luu luong tau thuyén qua lai kha
cao (vao bén ca, vao xudng stra chira va
dong méi tau thuyén). Dién tich mat cat
w6t bién thién theo thoi gian rat 1on (48%).
Chinh vi vdy, cong tac duy tu nao vét
ludng lach va cam bién chi dan giao thong
thiy 13 rat can thiét ¢ dam bao an toan
giao thong thiy.

C6 su tré pha 2 - 3 tiéng giita thoi
diém muc nude dat dinh cao nhat va véan
téc dong dat cuc dai. Thoi diém ddi chidu
cua dong chay dién ra tré hon so véi thoi
diém dién ra cyc tri muc nudc. Tong thoi
gian nudc chay ra la 10g09p, thoi gian
nuodc chay vao 1a 13g51p.
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thoi gian khao sat chu yéu 1a nudc triéu,
luong nudc song chiém khoang 6,0% so
v6i tong lugng nudc chay ra trén toan mit
cit khao sat.
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