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Tém tat: Sdng Céi Nha Trang 1a mot trong ba con song 16n cua tinh Khanh Hoa, song nay
dong mot vai tro rat quan trong trong viéc cung cap ngudn nude ngot phuc vu cho dén sinh,
phat trién kinh té—x4a hoi. Nghién ctru, sit dung mé hinh MIKE v&i mé—dun MIKE NAM dé
tinh toan dong chay do mura, lam diéu kién dau vao cho mé—dun MIKE 11, mo phong thuy
luyc xam nhap man va chét lugng nudce tap trung chinh thanh phé Nha trang, thi xa Ninh hoa,
thi tran Dién khanh...Khi chua cé dap, & thugng luu cac thong s6 nhu BODs : 8,5 mg/l, tong
N 1,62-5,22 mg/l, cac thong sd nay ciing ting dan theo thoi gian trong mua kiét. D6 man khi
tridu cao 1én dén 31,55%0. Khi dap duoc xay dung BODs giam tir 8,5 mg/l xubng 4,13 mg/I,
d6 man < 4%o. Bai bao trinh bay cac két qua timg dung bo mo hinh Mike 11 mé phong dién
bién chat lwong nudc song Cai Nha Trang trudc va sau khi c6 dap ngin man.

Tir khoa: Chit luong nude; Pap ngin man; Xam nhap min; S6ng Cai Nha Trang.

1. Mé dau

S6ng cai Nha trang trude ddy c6 tén la séng Cu hay séng Pha Loc va ¢ phan thuong luu
c6 tén goi 1a song Thac Ngua, dai 79 km. Song bat nguon tir ddy nuai cao o phia Tay ¢6 cao do
tir 1.500-2.000 m, chay theo huéng Tay—Pong va do ra bién & cra Ha Ra va Xom Bong ngay
TP. Nha Trang. Luu vuc song Cai Nha Trang bao gdm toan bo 2 huyén Khanh Vinh va Dién
Khanh, thanh phé Nha Trang va mot phan huyén Cam Lam. Séng Cai Nha Trang c6 5 phu
luru chinh tap trung nudc vao dong chinh [1-2].

Do cac phu luu chay qua cac khu vuc mua khac nhau, trong d6 ¢6 nhiéu tim mua 16n
(nhu tam mua Hon Ba véi lugng mua nam 2.500-3.000 mm) nén dong chay song Cai Nha
Trang kha doi dao, tap trung vao cac thang 10 va 11 dat 695 m%/s, luu luong nho nhét vao
thang 4 chi c6 4,3 m3/s [3 5]. Vao mua lii nudce song bi duc do vat chat hitu co va bun cat, , phu
sa tir thuong ngudn do vé, vao mua kho nudc trd nén trong hon, nhung phia ha luu ngudn bi
x4m nhap man, thong thudng bién min khoang 3 km ké tir ciia X6m Bong [6].

Nghién ctru chat lwong nudce song Cai Nha trang trude va sau khi c6 dap ngén man, tac
gia img dung b phan mém M IKE 11-Ecolab. Cac m6 hinh tinh toan, m6 phong, danh gia
chat luong moi truong nude rat phd bién trén thé gigi. M6 hinh WASP7 (Water Quality
Analysis Simulation Program 7) [7-8]. M6 hinh WASP ciing c6 thé lién két v6i cac mé hinh
thiy dong lyc. M6 hinh QUAL2K (hay Q2K) (River and Stream Water Quality Model) duoc
nang cap tir md hinh trude d6 1a QUAL2E. M6 hinh DELFT 3D cta Vién nghién ctru thuy
lwc Ha Lan két hgp mé hinh thuy lyc 3 chiéu véi mo hinh chat lugng nudc. ECOHAM mb
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hinh sé 3D két hop module thiy luc véi module sinh thai ciia Truong dai hoc Hamburg
(Puc). ECOSMO (ECOSystem MOdel) 14 mé hinh cidp ba chiéu thuy dong lyc—bing
bién-sinh dia héa. B6 phan mém MIKE do Vién Thuy luc Pan Mach (DHI) tich hop cac
module thuy luc (HD) va chit luong nudce (ECO Lab).

O Viét nam, tai Nha trang da str dung két hop mé hinh mot chiéu (1D) va mé hinh vat Iy
(3D) nghién ctru tac dong cua cac cong trinh xay dung trén song cai thi¢n tinh hinh dong chay
va dién bién séng sau khi xay dung cac cong trinh ké va duong [9-11], sir dung bd mé hinh
MIKE tinh toan cho toan luu vuc song Cai; Tai Vinh Cam Ranh dé tai su dung mo6 hinh
ECOSMO d¢ tinh ton, md phong lan truyén mot s6 thanh phan vét chét gdy 6 nhiém. Nghién
ctru [12] do Trung tdm nghién ciru Moi trudng va BDKH (Vién Ky thuat Bién) thyc hién nim
2011 [13]. Két qua cac nghién ciru 1a 0 s¢ dir liéu tong hop vé tai nguyén nudc, 1a nhimng
kinh nghiém quy, phwong phép luan rat tot.

Nghién ctru xac dinh dugc sy thay ddi chét lugng nude trude va sau khi c6 dap ngan méan
1am co s& dé xuét cac bién phap giam thiéu 6 nhiém va bao vé chat luong nudc song Cai Nha
Trang...Ung dung thanh cong mé hinh MIKE 11, MIKE Ecolab mé phong dién bién chat
luong nude séong Cai Nha Trang theo céc kich ban khai thac ngudn nudc.

2. Phuong phap nghién ctru va tai liéu tinh toan

2.1. Vi tri va pham vi nghién cuu

Pham vi nghién ctru dugc tinh tir nga ba cira song Chd d6 vao song Cai Nha Trang
(SCNT), thuong luu Tram Thuy van Dong Trang thude dia phan huyén Dién Khanh t6i cau
Tran Phu thude dia phan Tp. Nha Trang, tinh Khanh Hoa véi chiéu dai khoang 16 km.

Vi tri dép ngan man

@ (b)

Hinh 1. So db vi tri dap ngin man trén luu vuc séng Cai Nha Trang: (a) So dd vi tri ddp ngian min
Song Cai; (b) Luu vuc song Cai Nha Trang.

So6ng Cai Nha Trang 13 con song 16n nhat & Khanh Hoa c6 vi tri dia 1y trong khoang
12°03°-12°37’ vi do Bic, 108°41°~109°12° kinh d6 Péng, véi dién tich luu vuc vao khoang
2.000 km?. Trén luu vuc song Cai Nha Trang, nhiéu khu coéng nghiép, trang trai va khu dan
cu, hang ngay phai tiép nhan lugng nude thai chua qua xur Iy khong kiém soat. Vao mua khd
nudce bién xam nhép sau vao dat lién 1am cho ngudn nudce bi xdm nhip man. Nham kiém soat
duogc chat luong nude song Cai, dy 4n xay dung dap ngan mian trén song Cai Nha Trang duoc
hinh thanh. Vi tri ldy mAu ndm phia ha luu va cach cau duong sit khoang 75 m thudc dja phan
xd Vinh Ngoc, Thanh Phé Nha Trang, tinh Khanh Hoa. Vi tri nay song thiang, rong khoang
180-200 m va mé rong dan vé phia bién, cao d day séng khoang —5,0 m dén —6,0 m [3-5].
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2.2. Phuwong phap nghién ciru

- Phuong phap diéu tra khao sat thuc dia: diéu tra, khao sat va thu thap cac thong tin vé
diéu kién tw nhién, khi twgng thuy van, 14y mau nu6e phuc vu cho tinh toan bién doi 6 nhiém.

- Phuong phép théng ké: Thu thép va xtr 1y cac s0 liéu vé khi twong thity vin nhu luong
mua, luu lwong, muc nude va s lidu vé cac chat 6 nhidm.

- Phuong phap so sanh. Két qua phén tich dugc so sanh voi QCVN 08: 2011/BTNMT

- Phwong phap mé hinh toan: Ung dung mé hinh MIKE 11 vao nghién ctru bién d6i chat
6 nhiém trén luu vuc séong Cai Nha trang.

Pay 1a mot cong cu mo hinh mot chiéu rat c6 ich voi nguoi str dung trong viée thiét ké
chi tiét, quan 1y va diéu hanh cac hé thng song va kénh tir don gian t&i phire tap. B6 mé hinh
MIKE 11: M6 dun River Network Editor cho phép nguoi str dung tao, chinh stra va quan sat
cac dir liéu hé théng song.

S6 liéu
chat lugng

S6 ligu
khi twong

S liéu

dia hinh

thily van nuée
Modul Thuy Modul Thuy Modul Chét
van luc lugng nude
Hé théng md hinh

(b)

Hinh 2. (a) So d vi lay miu nudc; (b) So dd két ndi cac mé hinh lwu vyuc song.

Mo dun Cross Section Editor c6 chirc nang luu trit thong tin vé cac mit cit ngang. Cho
phép nhép va chinh sura dir li€u dia hinh dang tho, cac dir 1iéu tho dugc nhap vao. M6 dun
Boundary Editor st dung chinh stra cac diéu kién bién trong mot mé hinh MIKE11.

M6 dun QW ECOLab Editor 1a giao dién chinh cho mé hinh sinh théi va chat luong nudce
str dung trong MIKE11. B6 mé hinh MIKE3 1a mot bo phan mém chuyén biét cho ki thuat
bao gom hé théng cac mo hinh khong tach toi tinh toan cho cac truong dong chay bé mat tyr
do dang 2D. Bo phan mém nay c6 kha ning ap dung cho tinh toan thuy luc va cac déc trung
lién quan trong ho, cac ving cira song, cac vinh, cic ving ven bién va cac bién noi ma sy
phan tang hodc hoan luu theo phuwong thang dung 1a quan trong [13-18].

Trong khuon kho danh gia chét lugng nudc cta song Cai Nha trang, nghién ciru lwa chon
md hinh MIKE 11 véi mé—dun MIKE NAM dé danh gia chat luong nude, day 1a mo hinh kha
phé bién va phu hop véi danh gia dién bién chét lugng nudc song [19-22].

Phén tinh toan chét lugng nude voi 6 mire do khac nhau mé phong tinh toan cac qua trinh
chuyén hoa cac hop phan. Phan tinh toan sinh thai cho phép tinh t&i 13 thong so sinh thai va
cac qua trinh sinh hoc phtrc tap. Cac tac dong ctia cac yéu t6 vat 1y va dia Iy nhu nhiét 46, birc
xa mat troi, didu kién anh sang, d6 mudi va vi tri dia 1y ciing dugc dua vao mo hinh.

Tinh toan DO voi cac qua trinh tuong tac voi 6xy khi quyén trén bé mat, cac qua trinh ho
hap va quang hop clia sinh vat, qua trinh 6xy chuyen ammonia thanh nitrate, nhu cau oxy day.

Tinh toan BOD théng qua cac thong sd lwa chon, c¢6 thé tinh toan dugc cac hop phan
BOD riéng ré& 1a BOD dang lo lirng va dang hoa tan trong nudc, BOD trong 16p bun day. Mo
hinh con cho phép tinh toan cac qua trinh sinh héa cua BOD la phan ra BOD, céc qua trinh
chuyén hoa giira cac hop phan BOD.
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Tinh toan Phét pho mé hinh cho phép tinh toan hai hop phan riéng biét 1a phét pho vo va
phét pho hitu co, cac qua trinh sinh héa xdy ra nhu nhan phdt pho tir phan rd BOD, phdt pho
chuyén hoa vao sinh vat, phan hiy phét pho do vi khuén.

Tinh todn Ammonia véi qué trinh sinh ra do phan huy BOD, tiéu hao do chuyén hoa
thanh Nitrate, thuc vat va vi khuin hép thu. Tinh toan Nitrate vdi cac qua trinh sinh ra do
chuyén héa Ammonia, suy giam do chuyén héa thanh Nito ty do.

Tinh toan cac hop phan kim loai ning va cac chat ran lo limg trong nudc, cac hop phan
kim loai nang dugc phan ra va tinh toan nhu sau: hop phan kim loai ton tai trong dang két
dinh v&i vat chat lo ling trong nude va trong 16p bun; hop phan kim loai ton tai dang ion
trong nudc va trong 16p bun day. Cac qué trinh twong tic giita ching gom chuyén hoa giita
cac hop phan trong nuéc, gitta cac hop phan trong 16p bun ddy, va gitra cac hgp phan trong
nuge va 16p bun day. Cac yéu t6 tac dong gdm d6 pH cua méi trudng, nhiét do, cac thanh
phan nguon..

Ung dung mo hinh MIKE11 tinh toan chat luong nudc

Dién tich luu vuc song tinh tir thwong ngudn dén cira séng 1a 1.900 km?, véi chiéu dai 79
km. Mot s6 phu luu chinh cia song: song Khé, song Giang, song Cau, sdng Cho va sudi Dau,
[3-5] dugc so dd hoa tai (Hinh 4b). Qua trinh tinh toan dwgc thé hién trén hinh 3.

Mo phong mua Mo phong thuy

Tai rao dong chay —»  luc véi didukien [”| Phan
liéu NAM Tinh todn hiéu chinh hién trang tich va
dia mo hinh mua - dong nhén
hinh, chay NAM va md xét két
thuy hinh thuy Iyc chét qua tinh
fon’ | Mo phong thay | luong nuée || Mophongthiy | ] toan
ban lre MIKE11 luc khi c6 cong
ao. trinh

Hinh 3. So db tinh toan chat lwong nude.
2.3. Tai liéu tinh toan

2.3.1. H¢ théng tram do khi tugng, do mua

Cé6 5 tram do mua trén luu vuc song va sb liéu duoc thu thap tor khoang nam 1985 dén
nay bao gom bén bak Lak.

Bang 1. Hé thong tram do st dung trong nghién ciru.

Toa do . 2
TT Tén tram Theoi ky quan trac bia diém
Vi do Kinh d¢

T1 Nha trang 12013 109°12° 1977- nay P Vinh Nguyén, NT
T2 Dong tring 12°17 108°56° 1977-nay Dién tho, Dién khanh
T3 Khanh vinh 12°17° 108°55° 1976-nay Thi tran Khanh Vinh
T4 Khanh son 12°01° 108°58° 1977-nay Khénh Son

T5 M’BRik 12044’ 108°46° 1978-nay Cu M’Ta, M’Prik

Do dic diém trén, trong tinh todn mo hinh, st dung cac tram do phan bd trong luu vuc, co
s0 li¢u tot. Nhu vay, st dung 5 tram do (Nha Trang, Pong Trang, Khanh Vinh, Khanh Son va
tram MabDrak) d¢ tinh toan. D6i vai boc hoi, sir dung tram Nha Trang dé tinh toan [4].
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2.3.2. Tai liéu dia hinh

Cac tai liéu dia hinh dugc dung trong tinh todn véi cdc ty 1€ khac nhau. Vi ty 1€ 16n dung
DEM (ban do6 cao d6 s0) d€ phan chia cac tiéu Iuu vuc trong ving. Véi cac séng, dung cac
mat cat d¢ dinh dang trong mo hinh thuy luc.
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Hinh 4. Ban d6 s6 hoa dia hinh 1/10.000 va so @ hoa mang ludi song Cai Nha Trang: (a) Ban d6 sb
hoéa dia hinh 1/10.000 Iuu vuc song Cai; (b) So d6 héa mang ludi song Cai.
2.3.3. Tai liéu thuy van

Tai li¢u thily van cac tram Nha Trang, Khanh Son, Khanh Vinh, Déng Trang va M’Prik
do DPai Khi tugng Thuy van khu vuc Nam Trung B¢ cap.
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Hinh 5. Vi tri do dac mat ct ngang va duong luu lugng tai cira song Cai Nha Trang: (a) Vi tri do dac
mit cit ngang song; (b) Puong luu lugng tai ctira SCNT.

bic diém tu nhién luu vuc song Cai la vung ddi nai nén chiu tac dong chinh tr dong
chay thuong nguén va phia dudi ha Iuu chiu tdc dong ciia myc nudc triéu. Bién luu lugng
gém cac bién luu vyc tinh toan tr mé hinh NAM. Bién muc nudc dugc st dung tir bién muc
nude tridu Nha Trang. Bién chit luong nudc dugc xac dinh dua vao cac mau phan tich thu
thap duoc co vi tri gén bién tinh toan vao mua kiét nam 2011 va mua lii nam 2017.
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3. Két qua nghién ctru

3.1. Hién trang chat hrong nuée séng Cdi Nha trang

Céc thong sd pH, Nitrat, photphat, amoni va cac kim loai ning luén dat quy chuén cho
phép; Nitrit, dau m& va coliform tiry thoi diém va vi tri ¢6 gia tri vuot quy chudn. Mirc 6
nhiém c6 khuynh huéng ting dan tir thuong luu vé ha luu, ham luong Fe vuot quy chuén.

Vao mua kho, d6 mdn anh huéng sau vao dét lién tir 10-15 km, mén nhiém 1én dén nha
may nudc Xuin Phong 1am anh huéng dén cip nude sinh hoat cho Thanh phd Nha Trang.
Tiéu chuan quy dinh khi d6 man dudi 250 mg/l méi duoc phép bom dung thi d§ mén tai be
nuoc tho ¢ tram bom Xuan Phong > 250 mg/l. Mén dé lam anh huong rat 16n dén vige cap
nudce sinh hoat, cap nude tudi cho ndng nghiép & ven séong Cai Nha Trang va mot s6 nganh
kinh té, nhu Cong ty Dét Nha Trang do nudc nhiém man lam hu hong thiét bi va anh hudng
dén chat lugng nhudm. Qua phén tich d6 man nudc song Cai Nha Trang tir cdu Tran Pha dén
cau Vinh Phuong ctia nhitng nim gan day cho thay:

Thoi gian triéu cao: PO man cuc dai trén toan tuyén nam 2016 1a 32,95%o, nam 2017 1a
31,53%o. D6 man cuc tiéu trén toan tuyén nam 2016 1a 30,58%o, nam 2018 1a 31,55%o.

Nim 2016 d6 man trung binh cao nhat 14 29,69%, tai ciu Tran Phi; thap nhét 1a 11,88%o,
tai cau Vinh Phuong. Nam 2016 d6 mdn trung binh cao nhat 1a 30,11%o, tai ciu Tran Phu;
thap nhat 1 17,81%o, tai cau G Vinh Ngoc.

3.2. Két qua tinh todan chat lwong nuoc theo cac kich ban

Bang 2. Cac kich ban tinh toan chét luong nudc.

1 Kich ban 1 Tinh toan véi didu kién chua c6 cong trinh véi ndm kiét lich sir, ngudn nudc xa tng
v6i diéu kién hién trang

2 Kich ban 2 Tinh toan vé&i diéu kién chua c6 cong trinh voi nam kiét lich s, nguén nudc xa ung
v6i diéu kién quy hoach trong tuong lai

3 Kich ban 3 Tinh toan véi diéu kién co cong trinh v&i nam kiét lich su, nguén nude xa ung voi

dicu kién hién trang

bé xac dinh nam kiét phét vung nghién ciru, s dung tai liu téng luong dong chay 33
nam tai tram do thuy van Dong Trang d€ tinh toan. Tai liéu nay xac dinh luu lugng trung binh
thang nhiéu nim va thang c6 luu lugng nhé nhat vao thang 4 v4i khoang hon 24,2 md/s.
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Hinh 6. (a) Luu lugng trung binh séng Cai; (b) Vi tri do dac thily van luu vuc song Cai.

Sau khi x4c dinh duoc luu lugng trung binh thang thap nhét trong 1 nam, dua trén liét tai
liéu 33 nam tai Pong Trang ta tinh toan duoc tng voi luu lwong trung binh thang 4 hang nam
thi x4c dinh luu luong trung binh thang 4 ndm 2017 c6 gia tri nho nhat khoang 1,3 m%/s qua
d6 xac dinh nam kiét nhét tai vung nghién ctru la nam 2017.
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3.3. Tinh toan theo kich ban 1 va 3

Trong truong hop hién trang, nam 2017 1a nam kiét nhat dong chay trén song ci kha nho
S0 v&i moi nam, va mua kiét nam 2017 kéo dai, chét lugng nudce song cling thay ddi nhiéu.

Mua ki¢t ndm 2016 c6 thoi gian kéo dai toi déu thang 7, chat lugng nude trong sdng khi
luong thai d6 ra song khong duoc 1am sach nén ndng d6 cac chét 6 nhiém dat gia tri Ion nhat
vao cubi thang 6 nhu BOD: 5,73 mg/l, TSS: 29,2 mg/l, téng N: 1,97 mg/l, tong P: 0,332 mg/1.

Trong diéu kién hién trang co thé thay ché do dong chay tac dong kha 16n téi chét lugng
nude trong song, nim 2016 mua kiét kéo dai, luu lugng dong chay nho da lam chét luong

nude song thoi ki mua kiét kéo dai 6 nhiém ting cao.
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Hinh 7. (a) Nong d6 BOD mé phong theo kich ban 1 va kich ban 3 phia thuong luu; (b) Nong do
BOD mo phong theo kich ban 1 va kich ban 3 phia ha luu; (c) Nong dé TSS mé phong theo kich ban
1 va kich ban 3 phia thuong luu; (d) Nong do TSS md phong theo kich ban 1 va kich ban 3 phia ha
luru; (e) Nong do Tong P mod phong theo kich ban 1 va kich ban 3 phia thwong luu; (f) Nong d6 Tong
P mé phong theo kich ban 1 va kich ban 3 phia ha luu; (g) Nong d6 Téng N mo phong theo kich ban
1 va kich ban 3 phia thugng luu; (h) Nong d6 Tong N md phong theo kich ban 1 va kich ban 3 phia ha

Iuu.
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3.4. Tinh toan theo kich ban I va 2

Khi xay dung xong dap, ché d6 dong chdy, chét luong nude trén séng thay ddi va lam
cho nong do cac chét ha luu thay d6i kha nhiéu. Véi viée van hanh cong mé khi ndéng do cac
chat tai vi tri cong phia thuong luu s& giam di dang ké, nong d6 BODs sau khi dat toi 6 mg/l
mo cong dé giam ndng do, khoi thong dong chay ha luu lam cho méi trudng nude sach hon.

o Time Series Concentration (AD_KB2.res11) gyl Time Series Concentration
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Hinh 8. (a) Nong d6 BOD md phong theo KB1 va KB2; (b) Nong d6 TSS md phong theo KB1 va
KB2; (c) Nong d6 Tong N mé phong theo KB1 va KB2; (d) Nong d6 Tong P md phong theo KB1 va
KB2.

Dién bién néng ¢6 BOD nhu hinh trén c6 thé thay khi mo cong thi ndng do BOD giam
xudng kha nhiéu tai vi tri cong trinh 1am cho chat lugng nudc tot hon véi gia tri nong ¢6 BOD
giam tir 6 mg/l xuéng con hon 4 mg/1 va thay vao d6 khi mo cng tac dong boéi triéu ciing anh
huong ti chat lugng nudce va lam cho bién d6 dao dong ctia nong do ciing bién thién theo
dong triéu.

Khi vén hanh cong trinh, v6i thoi giam bat dau mé cong cho dén khi nong do BOD giam
xuong con 4,5 mg/l phai mat khoang thoi gian tir 5-6 ngay do vay can mé cong vao thoi ki
tridu cuong thap dé qua trinh lam cho chit lugng nude t6t ving thugng luu dugc nhanh hon.
Trong truong hop mua kiét can phai gitr nuoc ngot phia thuong luu thi chi can mo cong 1
ngay dé dam bao giai phong cac chat bdi tu trude cira cdng giam 6 nhidm chat luong nude
tam thoi (Hinh 8). Nong do BODs ¢ ha luu cong trinh cling giam manh khi mé cng va bién
do dao dong cting tang 1én hon so voi khi dong cong do qua trinh dong chay luu thong tai
cong Vi nong @6 Tong N va Tong P trong nu6ce & vi tri cong trinh phia thugng luu sau khi
mo cong cling giam kha nhiéu véi ndng do Tong N trong cing thoi gian mo cong giam tur 1,8
mg/l xudng con khoang hon 1,6 mg/1 trong thdi gian tir 5-6 ngay va ndong d6 Tong P tai vi tri
thugng luu cong trinh ciing giam tir 0,26 mg/1 xubng con khoang 0,23 mg/1 trong thoi gian tir
5-6 ngay. Khi mo cdng, dong chay qua cong chay siét va co van téc cao qua do lam do luu
luong phia thuong luu d6 don xudng ha luu cdng. Dong chay cudn theo bun cat va cac chit
trong nudc cudn theo 1am cho do duc trong dong chay bi ddo 16n va tang 1én qua dé lam cho
dién bién vé chi s6 TSS trong nudc tai vi tri cong trinh khi mé cdng ciing ting 1én dang ké.
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Mit khac khi cdng mé dong triéu ngoai bién tac dong 1én phia thuong luu cting lam cho cac
chat trong nuéc bi tic dong kha nhidu qua d6 bién do dao dong cua cac chét cung bi anh
huong. Nhu vay theo nhu hinh v& dudi miéu ta duoc qua trinh dién bién chi s6 TSS bi anh
huong kha nhiéu khi mé cong 1am cho ting 1én theo ca gia tri ciing nhu bién do dao dong.

3.2. Pdanh gid anh hwéng ciia cong trinh dén xam nhdp man

Theo két qua mo phong, khi xay dung cong trinh va van hanh dong cdng vao mua kiét thi
hau hét khu virc phia thuong luu song Cai sau cdng khong bi anh hudng boi ché do thiy trleu
ngoai bién, do d6 ndng d6 min ciing khong tac dong tir ngoai bién vao. So sanh két qua nong
dd man tai vi tri Cau G (Vinh Ngoc) sau cong trinh théy ro duoc néng do man tai vi tri nay
hau hét duoc ngot hoa va khong bi xAm nhap min tir ngoai bién tac dong vao (Hinh 9b).

ol Time Series Concentration (AD_HT res!1) Iy Time Series Concentration (AD_HT rest)

2007+ Heveae T
a5~ Kieocingmb___ y| i , i

B0 0+l
|

o
N0 DT

300004

100000 Mg g : 305000

= Hiricing tuh . w00
a
@ 0003

O AN SN BANG  HENE ABNE  MENE  ATIE 1632015 B30T 543016 1547006 542015 55201 155016 5516 4620% 145205

Hinh 9. Dién bién d6 man song Cai Nha Trang trude va sau khi cé dap ngan man: (a) D¢ man tai tram
Ciu G4 (Vinh Ngoc) hién trang va khi c6 dap ngan man; (b) D6 man moé phong sau dap theo hién
trang va khi c6 dap ngin man.

Sau khi xay dyng cong trinh va dong cdng ngin man trong thoi gian mua kiét, di mot
phan chédn dong trleu ngoai bién mat khac ciing ngin dong chay phia thuong luu vao mua kiét
d6 ra bién. Qua d6 ndng d6 man phia sau cong trinh vé phia ha luu trong thoi doan nay co kha
nang ting cao hon so véi khi chua xay dung cong trinh. Dién bién ndong d6 man khi xay dung
cong trinh phia sau cong trinh bj anh hudng bai ché d6 thuy triéu, nhung bién d6 dao dong tai
thoi diém nay khong 1én nhu so véi hién trang, nhung vé gia tri thi cd chan va dinh triéu, néng
dd man thuong cao hon so vdi hién trang khoang 0,5%o.

3.3. Hiéu chinh mo hinh

3.3.1. Hi¢u chinh md hinh thuy luc

Vié¢c hi¢u chinh moé hinh thuy lyc su dl;mg tai liéu do dac vao thang 11 nam 2017 voi )
lidu tai 3 tram trén song Cai (Hinh 10a). K&t qua so sanh luu lugng thuc do va mo phong tai
tram thuy van T1 dugc the hién trén hinh 10b.

25001 ——DongTrang [MABfg]
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Hinh 10. (a) Vi tri hiéu chinh mé hinh thuy lyc; (b) Luu lugng thuc do va mé phong tai tram thuy van T1.
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Két qua tinh toan mé phong vé ché do thuy lyc trén song Cai cho thay, két qua hiéu chinh
voi tai liéu do dac kha tuong dong va dat két qua cao (Hinh 12a-12b, Bang 3). Nhu vay co6 thé
dam bao mo phong chat lugng nudce khu vue nghién ciru.
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Hinh 12. (a) Muc nuéc thuc do va mé phong tai tram thuy van T2; (b) Muc nudc 16n nhit tai tram
thuy van T3.
Bang 3. Bang tinh toan hé s6 twong quan giita sé liéu thue do va mé phong.
_y . . H¢ s6 NSE

STT Tram Yéu to Hg¢ so twong quan Sai so dinh (Nasfi—sgu tcliffe)

1 Tram T1 H 0,96 0,94 0,92

2 Tram T2 H 0,96 0,94 0,92

3 Tram T3 H 0,96 0,94 0,92

4 Tram T1 Q 0,89 0,91 0,90

5 Tram T2 Q 0,91 0,89 0,89

6 Tram T3 Q 0,92 0,88 0,92

7 Tram T1 \% 0,89 0,90 0,89

8 Tram T2 \% 0,87 0,90 0,90

9 Tram T3 \% 0,86 0,85 0,86

3.3.2. Hiéu chinh md hinh chét luong nude

ctia mo hinh pht hop véi két qua thuc do trong thang 11 nam 2017 (Hinh 13-14).

Céc tai liéu do dac chat lugng nudc trong qua trinh moé phong, hiéu chinh cac théng sb
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Hinh 13. Thong sé BOD thyc do va mé phong tai tram N1 (Thuong luu); Thong sé TSS thuc do va
mo phong tai tram N1 (Thuong luu).
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Hinh 14. (a) Thong sé N thuc do va mé phong tai tram N7 (Ha luu); (b) Thong s6 P thuc do va md
phong tai tram N1 (Thuong luu).

3.3.3. Kiém dinh mé hinh chat luong nudc

Sau khi hiéu chinh mé hinh dat ket qua kha tuong ddng véi két qua thuc do, thuc hién
kiém dinh mé hinh két qua mo phong vé mot s chi tiéu tai cac vi tri do dac trén séng Cai dat
duogc tuong dong so v4i gia tri thuc do, chénh 1éch giita cac gid tri md phong va thuc do 1a
khong nhiéu. Tuy nhién ciing ¢6 mét s6 vi tri chi s6 chét luong nudc méd phong co6 mirc do
chénh 1éch 16n so véi gia tri thyc do nhung trén tong thé thi két qua mo phong 1a chap nhan
duogc va co thé stir dung dé mo phong céc kich ban tinh toan (Bang 4).

Bang 4. Gia tri TSS, tong P, tong N va BODs mé phong va thyc do tai cac vi tri trén séng Cai.

TSS (mg/l) Téng P (mg/1) Tf)ng N (mg/) BODs (mg/l)
TT  Thuc Mb Chén Thuc Mbd Chénh Thu Mbd Chénh Thue Mbd Chénh
do phéng  hléch do phéng 1éch c do phéng léch do phéng 1éch

239 246 0,65 0,042 006 -0018 1,51 1,62 -0,11 2,86 2,81 0,05
425 40,5 2,06 0,135 0,14 -0,005 2,28 2,37 -0,09 3,31 3,33 0,02
35,2 382 292 0,125 0,13 -0,005 1,63 1,45 0,18 4,27 4,58 -0,31
26,9 276 0,67 0,113 0,09 0023 2,25 2,08 0,17 4,05 3,97 0,08
8,76 9,02 0,26 0,061 0,056 0,005 1,28 1,32 0,04 2,18 2,57 -0,39
28,7 293 0,53 0,095 0,12 -0,025 5,93 5,22 0,71 4,13 5,35 -1,22

o oA W N

4. Két luan

Khi chua xay dung cong trinh cho thiy ndng do cac chi tiéu hoa 1y tai khu vuc nghién
ctru v6i ché d6 dong chay hién trang déu ting 1én theo thoi gian do dan sb tang 1én cung véi
viéc kinh té phat trién di 1am cho luong thai ra méi truong ting cao.

Khi x4y dyung cong trinh, tai vi tri thuong luu cong trinh khi dong cng thi hau hét cac
thong s6 nhu BODs, Tong N, Tong P trong truong hop hién trang va tuong lai déu tang Ién
dang ké va muc do tang cua cac thong sd nay ciing ting dan theo thoi gian trong ca mua kiét.
V6i thong s6 TSS khi dong cbng lai lam cho ché d6 dong chay khong con luu théng nhur
trude nita, do d6 chi s TSS hau nhu nhé hon so véi khi chua x4y dung cong trinh. Thong sd
BODs giam tir 8,5 xudng con 4,5 mg/l. Vi tri ha luu phia sau cong trinh khi déng cbng lai thi
hinh thanh phia sau céng trinh ra ti bién nhur mot kénh cut va chi chiu tac dong bai dong
triéu ngoai bién, do d6 cac chi tiéu hoa 1y ngay tai vi tri phia sau cong trinh ting 1n so voi khi
chua xay dung.
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P0J méan trung binh toan tuyén ctia nam 2017 21,57%o v6i do 1éch chuén 1a 3,89 cao hon
dé man trung binh toan tuyén ctia nam 2018 14 20,16 v&i do 1éch chuan 1a 7,89. Khi xay dung
cong trinh va van hanh dong cong vao muia kiét thi hau hét khu vyc phia thuong luu séng Céi
sau cong khong bi anh hudng boi ché do thuy tridu ngoai bién, ndng d6 man < 4%.. Cong tac
cap nude xtr Iy nude sinh hoat cho Thanh phd Nha Trang, huyén Dién Khanh, Khanh Vinh. ..
va phuc vu san Xuét nong nghiép thuan loi.

Viéc ap dung md hinh MIKE11 di dung bo sb liéu trong nhiéu nim dé 1am co so dit liéu
cho mé hinh tinh toan. Trong md hinh tinh toan ciing da hiéu chinh vé&i cac mau phan tich
chét lugng nudc mua 1 nam 2017 va kiém dinh mua kiét nam 2011 dat duoc két qua kha
trong dong so véi gia tri thuc do ngoai hién truong. Qua do6 thiy dugc két qua nghién ciru
cung cap day du, chinh xac vé hién trang méi trudong nudc cia luu vuc song Cai Nha Trang
gop phan vao sy phat trién kinh té xa hoi, quan 1y va bao vé mdi truong tinh Khanh Hoa.

Dong gop cia tac gia: Xay dung y tuong nghién ctu: H.P.; B.V.Db.; NLN.T.; V.H.D;
Chon phuong phép nghién ctru: H.P.; BVD.; N.LN.T.; VH.D.; Xtr ly s6 liéu: H.P.; BVD.;
N.L.N.T.; Liy miu: B.V.D.; V.H.D.; N.L.N.T.; Phan tich mau: N.LN.T.; V.H.D.; Viét ban
thao bai bao: H.P.; bVD.; N.L.N.T.; Chinh stra bai bao: H.P.; V.H.D.

Léi cam on: Nghién ciru ndy duoc tai trg ciia Vién phat trién Cong nghé Moéi truong va Tai
nguyén nudc Phu my, Ma s6 PHUMYTECH 02.18.

Loi cam doan: Tac gida cam doan bai bdo nay la cong trinh nghién clru cia toi tir cong tac
nghién ctru ciia Vién PHUMYTECH, chua duoc cong bd ¢ dau, khong sao chép tir nhitng
nghién ciru trude day; khong co su tranh chap.

Tai li€éu tham khao

1. Pai Khi twong Thity van (KTTV) khu vyec Nam Trung Bo. Nghién ctru bd sung dic
diém Khi hau Thuy van tinh Khanh Hoa, 2011.

2. S& Nong nghiép va Phat trién Nong thon tinh Khanh Hoa. Dy an: “Lap ban d6 ngap
lut Ivu vyc song Dinh Ninh Hoa va song Cai Nha Trang”, 2011.

3. Quyét, N.K. Nghién ctru giai phap cai thién tinh hinh dong chay sau khi xdy dung cac
cbng trinh ke va duong, chinh trang d6 thi doc bd séng Cai Nha Trang, 2017.

4. S¢ Tai nguyén va Moi truong Khanh Hoa. Bao cdo hién trang moi trudng tinh Khanh
Hoa giai doan 2011-2015, 2016.

5. Trung tam khi twong, thily van tinh Khanh Hoa. Béo cdo do dac thuy van trén dia ban
tinh Khanh Hoa, 2018.

6. Cuc thong ké Khanh hoa. Nién giam thong ké nam 2017, 2018, Tinh Khanh hoa.

7. Pha, H. Nghién ctru xay dung bo s6 liéu cho viéc tng dung mé hinh toan mé phong
dién bién chat luong nudc séng La Nga Binh Thuén. Tap chi Khi twong Thiy van
2018, 632, 26-32.

8. Phu, H. Tac dong cta cong trinh ho dap téi dong chay ha luu séng La Nga, ing dung
mo hinh thity van, thuy lyc phuc hdi dong chay tu nhién sau khi c6 hd chira Da
Mi—Ham Thuén. Tap chi Khi twong Thiy van 2018, 686, 01-11.

9. Vién Ky thuat Bién. Bio céo tong hop dé tai: Panh gia hién trang méi truong luu vuc
song Cai (Nha Trang) va séng Dinh (Ninh Hoa), phéan tich nguyén nhan va dé xuat
cac giai phap bao vé, cai thién chat luong méi trudong, 2012.



Tap chi Khi twong Thiiy van 2021, 728, 80-93; doi:10.36335/VNJHM.2021(728).80-93 92

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

Lwong Vin Thanh va cs. Ung dung céc bién phap cong trinh va phi cong trinh dé cai
tao cac ving dit bi bé hoa & Duyén Hai Nam Trung Bo do dao ao nudi trong thuy san
khong ding k¥ thuat thanh ving san xuat nong nghiép va NTTS bén viing. Béo cdo
tong két KHCN dé tai cap Bo, 2010.

Thong, B.X. Bé xuit hudng canh bao muc nude bién dang di thudng trong diéu kién
phat trién song limg két hop muc nudc tridu ky tridu cudng tai cic ving ven bién Viét
Nam, Trung tdm Khi twong Thuy vin Bién 2007.

Vién KHKTTV&MT. Téc dong cua nudc bién dang va cac bién phap thich tmg ¢
Vi¢t Nam, B Tai nguyén va Moi truong, 2008.

Bo Tai nguyén va Moi truong. Kich ban Bién d6i Khi hiu, nudc bién dang cho Viét
Nam. Nha xuit ban Tai nguyén — M6i trudng va Ban d6 Viét Nam, Ha Noi, 2012.
Bo Tai nguyén va Mbi truong. Kich ban Bién doi khi hau va nuéc bién dang cho Viét
Nam. Nha xuét ban Tai nguyén — M6i truong va Ban do Viét Nam, 2016.

IPCC. Climate Change: The Scientific Basis. Contribution of Working Group I to the
Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
Cambridge University Press, Cambridge, United Kingdom and New York, NY,
USA. 2007.

IPCC Fifth Assessment Report: Climate Change 2013 — The Physical Science Basis.
Cambridge University Press, Cambridge, UK, 2013, pp. 1535.

IPCC. The Physical Science Basis. Contribution of Working Group | to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, 2007.
IPCC. The Physical Science Basis. Contribution of Working Group | to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change, 2013.
IPCC. Managing the Risks of Extreme Events and Disasters to Advance Climate
Change Adaptation, A Special Report of Working Groups | and Il of the
Intergovernmental Panel on Climate Change, Cambridge University Press, 2012.
Kaergaard, K.; Fredsoe, J. Numerical modeling of shoreline undulations part 1:
Constant wave climate. Coast. Eng. 2013, 75, 64—76.

DHI — Water and Environment. Mike 11 — a Modeling System for Rivers and
Channels, DHI Water and Environment, 2003.

NAM Reference Manual. DHI Water and Environment, Denmark, MIKE11
Introduction and tutoral; DHI Water & Environment, Denmark. MIKE11 User
Manual, 2014.

www.tnmtkhanhhoa.gov.vn/

www.dostkhanhhoa.gov.vn/

Water quality in Cai Nha Trang River basin before and after
having salt prevention dam

Phu Huynh'*, Ngoc Thao Nguyen Ly!, Dong Dang Van?, Dung Vu Huu®

1 Ho Chi Minh City University of Technology, HUTECH; h.phu@hutech.edu.vn;
nin.thao@hutech.edu.vn

2DongVinh Co., Ltd; sales@dovitech.com.vn

% Dung Vu Huu; vuhuudung93@gmail.com


http://www.tnmtkhanhhoa.gov.vn/
http://www.dostkhanhhoa.gov.vn/

Tap chi Khi twong Thiiy van 2021, 728, 80-93; doi:10.36335/VNJHM.2021(728).80-93 93

Abstract: Nha Trang Cai River is one of the three major rivers of Khanh Hoa province, this
river plays a very important role in providing fresh water for people's livelihood and
socio—economic development. Research, using MIKE model with MIKE NAM module to
calculate runoff due to rain, as input condition for MIKE 11 module, simulate saline
intrusion and water quality in main city Nha Trang, Ninh Hoa town, Dien Khanh town, etc.
When there is no dam, in upstream parameters such as BODs: 8.5 mg/l, Total N 1.62-5.22
mg/l, these parameters also increase over time in dry season. Salinity at high tide is up to
31.55%0. When the dam was built, BODs decreased from 8.5 mg/l to 4.13 mg/I, salinity <
4%o. This paper presents the results of applying the Mike 11 model set to simulate the water
quality of Cai Nha Trang River before and after the saline prevention dam.

Keywords: Cai Nha Trang River;, Dam to prevent salinity; Salinity intrusion; Water
quality.



