TYP CHE
KHE TR NG TH, Y VI-N

B""i b8o khoa hzc
Chblt I€ ng n€, ¢ stng C&i Nha trang tré c v sau khi c- Ldp
ngtn miin

Hu8nh Ph¥%!*, Nguy. n LT Ng ¢ Thlo%, ning Vtn ning? VI H u D, ng?
'Tré ngniih ccingngh TP H® Ch2 Minh, (HUTECH); h.phu@hutech.edu.vn;
nin.thao@hutech.edu.vn
2 Cong ty TNHH TM DV nng Vinh; sales@dovitech.com.vn
3 Hoc vi°n Cao h c¢; vuhuudung93@gmail.com
*T§c gi[ li°n h' : h.phu@hutech.edu.vn; Tel.: +84T9666 87548
Ban Bi°n tdp nhdn b’i: 08/4/2021; Ngy ph[n bi n xong: 23/6/2021; Ng'y Ltng b"i:
25/8/2021

T-m tdt: Song Cai Nha Trang I'" m, t trong ba con stng | n¢ at'’nh Khgnh H_ a, stngn’y
I'-ng m, tvaitr_ rbit quan tf ngtrong vi ccung chlp ngu’ nn€ cng tph, cv, cho deénsinh,
ph8t triWn kinh t[ix« h i. Nghi°nc u,s d, ngm? h3nh MIKE v, i m27Lun MIKE NAM LW
tinh toan dong chl'y do m€a, I'm LiQu ki’ n Lfu v'"'o cho m*7Lun MIKE 11, m® ph ngth y
| ¢ xOm nhdp min v'" chbit I€ ng n€ c tdp trung ch2nh th"nh ph” Nhatrang, th” x« Ninh h_a,
th' trbin Di°n kh§nhé Khich€ac- Ldp,” th€ ngl€ucScthings nhe€ BODs: 8,5 mgl/l, t ng
N 1,6215,22 mg/l, c§c things n’yclngttngdfntheoth igiantrong miaki t. n, mhn khi
triQu cao 1°n LJn 31,554 . Khi Ldp '€ ¢ x0yd ng BODsgifmt 8,5 mg/l xu ng 4,13 mg/l,
L, min<4a .B"ib8otrinh by c8c k/jt qul . ng d, ngb, m* h3nh Mike 11 m® ph ngdi n
bi/Jn chbit I€ ng n€, ¢ stng C8&i Nha Trang tr€ ¢ v sau khi ¢- L'dp ngtn min.

T. kh-a: Chblt I€ ng n€ c; ndp ngkn min; Xém nhdp mhn; Séng Cai Nha Trang.

1.M Lfu

Sng c§i Nhatrang tré ¢ LOy c- t°n I stng C% hay stng Ph¥: L cv™" phfnth€ ngleu
c-t°ng il"stng Th§c Ng a, d”i 79 km. Sing bdt ngu’ nt d«y n¥%icao” ph2aTayc- caol,
t 1.50072.000 m, ch[y theo h€ ng Tayrnéng v " rabiWn® ¢ aH Rava X6m Bdong ngay
TP. Nha Trang. L€u v. ¢ stng C8i Nha Trangbao g°mto'nb, 2 huy n Kh§nh Vonhv™ Di°n
Kh&nh, th"nh ph” Nha Trang v" m, t phfn huy n Cam LOm. Stng C§i Nha Trang c- 5 ph,
I€u ch?nh tdp trung n€, ¢ v'o d_ ng ch?nh [1712].

Do c8c ph, I€u chl'y qua c§8c khu v. ¢ m€a kh8c nhau, trong L- ¢- nhiQu tom me€a | n
(nh€ tom m€a H_n B v, i I€ ng m€a nam 2.50073.000 mm) n°n d_ng chl'y stng C8i Nha
Trang kh§ d”i d"o, tdp trung v "o c§c th§ng 10 v° 11 L't 695 m%/s, I€u I€ ng nh nhblt v'o
th§ng 4 ch’ c- 4,3m%s [315]. V'om¥a [T n€ csingb L, cdovdtchbith uch v’ bin c§t, phi
sat th€ ngngu’ nl vQ, v omiakhtn€ ctr n°ntrong hhn, nheéng ph?a hi [eu ngu’ n b
Xm nhdp min, thing th€ ng bi°n min khofng 3km kit ¢ a X-m B-ng [6].

Nghi°n ¢ u chblt I€ ng n€ ¢ stng C§i Nhatrang tré c v sau khi c- Ldp ngtn min, t§c
gil’. ng d. ng b, phfn mQm MIKE 117Ecolab. C§¢ m* hénh t2nh to8n, m* ph ng, L8nh gi§
chbit 1€ ng mi tr€ ng n€ c rbit ph bi/n tren th] gi i. M2 h3nh WASP7 (Water Quality
Analysis Simulation Program 7) [718]. M& h3nh WASP clIng c- thW li°n k/jt v. i c&c m® h3nh
th, y L, ngl c. M* h3nh QUAL2K (hay Q2K) (River and Stream Water Quality Model) '€ ¢
néng chlp t mt h3nhtre c - I QUALZ2E. M2 hénh DELFT 3D ¢ a Vi nnghi°nc uthu
| cH Lankjth pm2h3nhthu | c3chiQuv, i m® henh chblt I€ ng n€ c. ECOHAM m1
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hinh s 3D k/jt h" p module th, y | ¢ v. i module sinh th§i ¢, a Tré ng LUi h ¢ Hamburg
(n c). ECOSMO (ECOSystem MOdel) I m® h3nh chp ba chiQu th,y L ng | crbkng
biWnwsinh L'a h-a. B, phfn mQm MIKE do Vi n Thu | ¢ nan Mich (DHI) tzch h' p c§c
module thu | ¢ (HD) v chblt I€ ng n€ ¢ (ECO Lab).

. Vi tnam, ti Nhatrang L«s d, ngkJth p m2h3nhm tchiQu (1D) v' m® hénh vdt IT
(3D) nghi°nc_ ut8cl, ngc ac8ccingtrinhx@y d ngtronsingclithi ntnh henhd_ngchly
v di, n bi/n stng sau khi x@y d ng c§c ctng trnh k” v L€ ng [9711],s d ngb, mé hinh
MIKE t2nh to§n cho to™n I€u v ¢ stng C8i; TUi V nh Cam Ranh LQ t'i s d, ng m® h®nh
ECOSMO LW t2nh to8n, m ph ng lan truyQn m ts” th™nh phfn vdt chbit gy 1 nhi_ m. Nghién
¢ u[12] do Trung tom nghi°nc uM2itré ngv" BnKH (Vi nK: thudt Biin) th. ¢ hi nntm
2011 [13]. KNt qul c§c nghi°nc ul"chs d liuf ngh pvQt'i nguy°n n€ c, I nh ng
kinh nghi m quT, ph€hng ph8p ludn rbit t" t.

Nghi°nc ux§cL'nh '€ cs thay L ichbit I€ ngn€ ctré c¢v™ sau khic- Ldp ngtn min
I"'mchs LQxublit c§c bi nph8p gifm thiWu  nhi mv " blov chbitI€ ngn€ cstng C§i Nha
Trangé ng d. ng th"nh ctng m1 h3nh MIKE 11, MIKE Ecolab m® ph ng di n bi/jn chbit
I€ ng n€ csing C8i Nha Trang theo c&c K ch b['n khai th§c ngu” n n€ c.

2. Phehng ph&p nghi°nc u v t"ili utnh toan

2.1. Vtr2 v ph m vi nghi°n cou
Phim vi nghi°n c u '€ ct2nht ng« ba ¢ a sing Ch, I v'o sing C& Nha Trang
(SCNT), th€ ng Ieu Trdm Th, y vtn " ng Treng thu, ¢ L' a phdn huy n Di°n Khénh t i cfu
Trfn Ph¥ thu, ¢ L a phdn Tp. Nha Trang, t'nh Kh&nh H_a v, i chiQu d”'i kho[ng 16 km.
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Hinh 1. Sh [ v tr? Ldp ngtn min tren [€u v ¢ stng C8i Nha Trang: (a) Sh " v tr2 L'dp ngktn mHn
Sing CSi; (b) L€u v ¢ stng CS8i Nha Trang.

Sing C§i Nha Trang I con sing |, n nhbit° Kh&nh H_a c- v tr2 "a IT trong kho[ng
12°0306712°370 vo ', Bdic, 108°4167109°120 kinh L, nng, v. i di ntxh leu v c v~ o kho[ng
2.000 km?. Tren [eu v. ¢ stng C8i Nha Trang, nhiQu khu ctng nghi p, trang trdi v-* khu dén
c€, h™ng ng"'y phri ti/Jp nhdn I€ ng n€ c thli ch€a qua X [T khng kilim so§t. V"o m¥a kho
n€ ¢ billn xom nhdp sOu v"o Lbit 1iQn I'm cho ngu” n n€ ¢ b xom nhdp mHn. Nham kim sost
'€ cchbitI€ ngn€ csing C8i,d §nxOyd ngLdpngtn mhn tr°nstng C§i Nha Trang L€ ¢
henh th™nh. V' tr2 Ibly m%u nvm ph2a hd 1eu v'* c8ch cfu '€ ng sdt kho[ng 75 m thu, ¢ I a phdn
x« Vonh Ng ¢, Th"nh Ph" Nha Trang, t'nh Kh§nh H_a. V' tr2 n"y sing thing, r. ng kho[ng
1807200 mv'm . ng dfn vQ pha biWn, cao L, '8y stng kho[ng 75,0 m L/jn 76,0 m [375].
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2.2. Ph__ ng ph8p nghi°n cou

- Ph€hng ph8p LiQu tra kh[[o s§t th ¢ " a: LiQu tra, kh[o s§t v'* thu thdp c§c th1ng tin vQ
LiQuki nt nhi°n, kh2t€ ngth, y vkn, Iy m¥u n€ cph, cv. cho t2nhto§n bi/jn ' i  nhi_ m.

- Phehng ph8p th" ng k°: Thuthdp v X ITc8cs Ii uvQkh?t€ ngth yvinnhe I€ ng
me€a, Ieu 1€ ng, m cn€ cv's |i uvQc§c chblt 2 nhi m.

- Phehng ph&p so s§nh. K/t qul phon tch '€ ¢ so s§nh v, i QCVN 08: 2011/BTNMT

- Phehng ph8p m2 hénh to8n:  ng d. ng m1 h3nh MIKE 11 v-o nghi°n ¢, ubi/jn L i chbit
L nhi mtrenl€u v cstng C8i Nha trang.

NoOy I'm tcing ¢, mL h3nhm, tchiQu rbitc- 2ch v, ing€ is d ngtrong vi c thift k]
chitift, quin ITv" LiQuh'nhc8ch th' ngstngv- k°nht Lhngi[nt iph ctip. B mhnh
MIKE 11: M2 Lun River Network Editor cho ph@p ng€ is d. ngtlo, ch'nhs av™ quan s§t
cgcd I uh th ngstng.
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Hinh 2. (a) Sh " v Iely m¥u n€ c; (b) Sh” kjtn" i c§c m* henh [€u v ¢ stng.

M2 Lun Cross Section Editor c- ch. ¢ ntng I€u tr. thng tin vQ c8c mHt cdit ngang. Cho
ph®p nhdp v ch'nh's ad |i ul'ah3nh ding tht, c§c d. Ii utht I'€ ¢ nhdp v'o. M Lun
Boundary Editors d. ngch’nhs ac8c LiQu ki n bi°n trong m t m2 h3nh MIKE11.

M2 Lun QW ECOLab Editor I giao di n ch2nh cho m h3nh sinh th§i v" chbit I€ ngn€, ¢
s d, ng trong MIKE11. B, m h3nh MIKE3 I"'m tb phfn mQm chuy°n bi t cho kg thudt
bao g'mh' th" ng c§c m2 h3nh khing t§ch i i t2nh to§n cho c§c tré ng d, ng chly bQ mht t
do ding 2D. B, phfn mQm n”y ¢- kh["ntng §p d, ng cho t2nh to8n thu | cv”c8cLHc treng
li°n quan trong h”, c§c ving ¢ a sng, c§c v nh, c§c ving ven billn v c§c biWin nhi m™ s
phon tfng hotic ho™n I€u theo phehng thing L, ng I quan tr ng [13718].

Trong khuln kh' L8nh gi§ chblt I€ ngn€ cc asing C§i Nhatrang, nghi°nc ul ach n
md hinh MIKE 11 v, i m2TLun MIKE NAM LW §nh gi§ chblt I€ ngn€ c, LGy I m2 hinh kh§
ph” bijn v ph% h p v, i L§nh gi§ di_ n bifn chblt I€ ng n€ ¢ sing [197122].

Phfn t2nh to§n chbit I€ ngn€ cv. i6m cl, kh§c nhau m® ph, ng t2nh to§n c§c qu§ trinh
chuyiin h-ac§c h p phfn. Phfn t2nh to§n sinh th§i cho ph®p t2nh t i 13 thng s sinh th§i v~
cac quatrnhsinhh cph ctip. C8ctScl, ngc acScylut vdtITv 'alTnhe€nhi tL ,b ¢
x4 mHttr i, LiQu ki n8&nhs§ng, L, mu iv Vv trzl'alTcing L€ cL€av o m? hinh.

T2nh to8n DO v. i c8c qus§ tr3nh t€hng t8c v, i 2xy kh? quyWn tr°n bQ mHt, c8c qus§ trinh hé
hblp v quang h' p ¢, asinh vdt, qu§ tr3nh 1xy chuyWin ammonia th™nh nitrate, nhu cfu xy L8y.

T2nh to§n BOD thing qua c§c thing s” | ach n, c- thW t2nh to§n '€ ¢ c§c h p phfn
BOD ri°ng r€ I" BOD dlng Ih I ng v~ ding h_atan trong n€ ¢, BOD trong | p blin L'§y. M
h3nh ¢_n cho ph®p t2nh to8n c8c qus trnh sinh h-a ¢, a BOD I phOn r« BOD, c8c qu§ trinh
chuyWin h-a gi_ ac8c h p phfn BOD.
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T2nh to§n Ph” t pho m2 h3nh cho ph®p t2nh ton hai b p phfnri°ng bi tI" ph” t pho vt v”
ph” t pho h_ u ch, c8c qus§ tr3nh sinh h-a x[y ra nh€ nhdn ph” t pho t ph®n r« BOD, ph’ t pho
chuyWn h-a v~o sinh vdt, phon h, y ph" t pho do vi khuXn.

T2nh to8n Ammonia v, i qu§ trnh sinh ra do phon h, y BOD, ti°u hao do chuyWn h-a
th™nh Nitrate, th ¢ vdt v'* vi khuXn hblp th, . T2nh to§n Nitrate v. i c8c qu§ tr3nh sinh ra do
chuyWin h-a Ammonia, suy gifm do chuyWn h-a th”nh Nith t do.

T2nh to§n c&c h p phfn kim lo%i nkng v c&c chblt rdn Ih [ ng trong n€, ¢, c&c h' p phfn
kim lodi niing '€ ¢ phon ra v'" t2nh to§n nhe sau: b p phfn kim lo%i £ n tdi trong ding kit
d2nh v, i vdt chbit In I ng trong n€ ¢ v" trong | p b%n; h" p phfn kim lodi £ n tdi ding ion
trong n€ ¢ v trong | p b¥n L'8y. C§c qus§ tr3nh teéhng t§c gi_ a ch¥ing g m chuyWin h-a gi_ a
c§c h p phfntrong n€ c, gi_ acSch p phfntrong | p b%n L8y, v gi_ ac§c h p phfn trong
ne cv' | pb¥nL8y. Cs&cyJut t&c L, ngg mL, pHc amtitr€ ng, nhi tL ,c8 th'nh
phfn ngu” né

~ ng d, ng m* h3nh MIKE11 tnh to§n chblt I€ ng n€, ¢

Di ntchl€éuv csingtnht th€ ngngu nl/nc aséngla1.900 km?, v, ichiQud’i 79
km. M ts ph, [euchznhc, astng: stng KhJ}, stng Giang, stng Cfu, stng Ch_ v su” i Dfu,
[315] L€ csh ™ h-atdi (Hinh 4b). Qu§ tr3nh t2nh to§n '€ ¢ thiW hi' n trén hinh 3.

M1 ph ng m€a M1 ph ngth y
Tai r'od,ng chly —» | cviliQukin [ Phan
I u NAM T2nhto§n hi uch’nh hi' n tring tich va
Ca m?2 h3nh mé€a - dong nhdn
hinh, chfy NAM v™ mt X8t kit
thy h3nh th y | ¢ chbit qul t2nh
ven, Ll g oh ngthy |, I€ ngne ¢ || miphngty | toan
bfn | ¢ MIKELL | ckhic- ctng
e trinh

Hinh 3. Sh " t2nh to§n chbit I€ ng n€. c.
2.3. T"i liMu tnh to8n

2.3.1.H th ngtrim Lo kh2t€ ng, Lo m€a

C-5trimlomeatrenleuv csingv's i ul€ cthuthdpt kho[ng ntm 1985 L/n
nay bao g° m b°n ndk Ldk.

Blng1.H th ngtrimLos d. ng trong nghi°nc u.

TT  T°ntrim rat - Th i k8 quan trdc n aLilm

VoL, Kinh L,
T1 Nha trang 120130 109°12% 19777 nay P Vonh Nguy°n, NT
T2  n'ngtrkng 12°176 108°560 1977vnay Di°nth , Di°n kh§nh
T3 Kh&nh vgnh 12°176 108°550 1976Tnay Th' trbin Kh8nh Vonh
T4 Kh8nh shn 12°016 108°580 19777Tnay Khanh Shn
T5 MonRdk 12°443 108°460 1978Tnay Ce MiTa, Monrdk

Do LHc LiWm tren, trong t2nh to§n m2 henh, s d. ng c§c trdm Lo phén b’ trong l€uv c, c-
s i ut t. Nhevdy,s d, ng5trim Lo (Nha Trang, n° ng Trtng, Kh&nh Vonh, Khnh Shn v~
trdm Manrdk) LW t2nh to8n. n" i v, i b chhi, s d, ng trym Nha Trang LW t2nh to8n [4].
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2.3.2. T ili ullah3nh

CSct'ili ul’ahnh L€ cdingtrongtnhto§nv, icgct I kh§cnhau. V. it I | ndiéng
DEM (bfn * cao L, s ) LW phen chia c§c tiWu l€u v c trong ving. V. i c§c sdng, ding cac
mHt cdit LW L' nh ding trong m® henh thu | c.

@ (b)

Hinh4.B[nL" s h-al’ahnh 1/10.000 v sh I h-aming 1€ istng C&i Nha Trang: (a) B[n L s
h-a L’ ah3nh 1/10.000 I€u v ¢ sing C8i; (b) Sh " h-aming I€ isng C8i.

2.3.3.Tili uth yvin

T i i uth, yvtn c§c trdm Nha Trang, Kh§nh Shn, Kh§nh Vonh, n” ng Trkng v'" Monrdk
do n”i Kh2t€ ng Th, y vin khuv ¢ Nam Trung B, chlp.

(@ (b)

Hinh 5.V tr2 Lo LUc mit cdt ngang v'" '€ ng leu I€ ngtlic asing C§i NhaTrang: (a) V' tr2Lo Llc
mht cdt ngang song; (b) N€ ng leu I€ ngtdic a SCNT.

nic LiWm t nhi°n leu v. ¢ stng C8i I viing i n%i n°n chu t§c L, ng chanh t d, ng
chly th€ ngngu’n v ph2ade ihdleuchutscl, ngc am cn€ ctriQu. Bi°n leu I€ ng
g mcSchi°nleuv ctnhto§nt mh3nh NAM.Bi°nm cn€ cl€ ¢s d ngt bi°nm c
n€ c triQu Nha Trang. Bi°n chbit I€ ngn€ ¢ '€ ¢ x§c L'nh d a v'o c§c m¥u phén t2ch thu
thdp L€ cc- v tr2 gfn bi°n 2nh to§n v'o ma ki t ntm 2011 v m¥a IT ntm 2017,
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3. Kt qul nghi°nc u

3.1. HiMnte ng et t | ang n. ac stng C8i Nha trang

C8c thing s’ pH, Nitrat, photphat, amoni v c§c kim lodi ning lu*n LY quy chuXn cho
ph@p; Nitrit, dfu m_ v coliform tiy th i LiWim vV tr2 c- gi§ tr v€ t quy chuxn. M ¢ 1
nhi. m c- khuynh h€ ngttngdfnt th€ ngleu vQ hd1€u, h'm I€ ng Fe v€ t quy chuXn.

Vo mba kht, I, min [nh h€ ngsou v o Lbt lignt 10715 km, min nhi_ m 1°n L/jn nha
m8y n€ ¢ Xuén Phong I"'m [nh h€ ng L/n cblp n€ c sinh holt cho Th™nh ph” Nha Trang.
Ti°u chuXn quy L' nh khi L, mHn d€ i 250 mg/I m i L€ ¢ ph@p bhm ding th3 L, mkn tdi bW
n€ ctht* tr4m bhm Xun Phong > 250 mg/l. Mtn L« I"'m [nh h€' ng rbit | n Ln vi ¢ chip
n€ c sinh holt, cblp n€ ¢ t€ i cho ning nghi p° ven sing C8i Nha Trangv'm ts" ng nh
kinh t], nh€ Ctngty D t Nha Trang do n€ ¢ nhi m min I"'m h€ h ng thijt b v'" [nh h€ ng
I/n chblt I€ ng nhu, m. Qua pheén t2ch I, min n€ ¢ sing C§i Nha Trangt cfu Trfn Ph¥ L/n
cFu Vonh Phehng ¢, a nh, ng ntm gfn L'Oy cho thbly:

TH i gian triQu cao: n, min ¢ ¢ LYi tr°n to™n tuy/Jn nkm 2016 I 32,954 , nkm 2017 I”
31,53a . n. minc ctiWutren to"n tuy/Jn nkm 2016 I 30,58a , nkm 2018 I 31,55a .

NEm 2016 L, m#n trung b3nh cao nhblt I 29,694 , tUi cFu Trfn Ph; thhip nhbit I 11,883
tli cfu Vonh Ph€hng. NEkm 2016 L, mHn trung b3nh cao nhbit I 30,114 , tUi cfu Trfn Phy;
thblp nhbit I 17,814 , tdi cfu G, Vonh Ng c.

3.2. KAt qif t2nhto8n chnt | wng n. ac theo c8c kiich # n

B['ng 2. C&c K ch bn t2nh to§n chblt I€ ng ne c.

1 Kchbln1 T2nh to§n v, i LiQu ki nch€ac- ctngtrnhv, intmki tlchs ,ngd’nne cx[_ng
v, i LiQu ki n hi n tring

2 Kchbln2 T2nh to§n v, i LiQu ki nch€ac- ctngtrnhv, inkmki tichs ,ngi’nn€ cx[_ ng
v, i LiQu ki n quy hotch trong tehng lai

3  Kchbln3 T2nh to§n v, i LiQu ki nc- cingtrnh v inkmki tlchs ,ngi’nn€ cx[_ngv i

LiQu ki’ n hi n tring

nW x§c L' nh ntm ki t nhbit vang nghi°nc u,s d ngt’ili uf ngl€ ngd,ng chly 33
ntm tdi trdm Lo th, y vin n” ng Trkng LW t2nh to§n. T Ii uny x§c L' nh [eu 1€ ng trung binh
th§ng nhiQu nkm v'" th8ng c- 1€u I€ ng nh nhblt vi'o th§ng 4 v, i kho[ng hhn 24,2 m¥/s.

@ (b)

Hinh 6. (a) Leu I€ ng trung benh stng C8i; (b) V' tr2 Lo Lic th, y vkn leu v ¢ sing CSi.

Sau khi x8c L' nh '€ ¢ leu I€ ng trung b3nh th&ng thblp nhblt trong 1 ntm, d atren i tt7i
I u33ntmtlin ng Trtngtanhto8n '€ ¢ ngv. i leuI€ ngtrung binh th§ng 4 h''ng ntm
th® x§c L" nh 1€u I€ ng trung b3nh th§ng 4 ntm 2017 c- gi§ tr nh nhblt kho[ng 1,3 m%/s qua
I'- x8 L' nh nkm ki t nhblt ti viing nghi°n ¢ u I ntm 2017.
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3.3. T2nh to8n theokich¥ n1 v~ 3

Trongtré ngh phi ntring, nkm 2017 I nkm ki t nhbit d_ ng chly tr°n stng c8i kh§ nh,
sov. im intm, v mkaki tntm 2017 k®o d’i, chblt I€ ng n€ c sing cling thay L i nhiQu.

Mia ki t nbm 2016 ¢- th i gian k8o d”i t i Lfu th§ng 7, chblt I€ ng n€ c trong stng khi
I€ ngthli I rasing khing '€ cI'msldchn°n i ng L, c§c chbit 2 nhi m LYt gi§ tr | n nhbit
v'ocu’ ith§ng 6 nh€ BOD: 5,73 mg/l, TSS: 29,2 mg/l, t ng N: 1,97 mg/l, t ng P: 0,332 mg/l.

Trong LiQu ki n hi ntring c- thWthbly ch/] L, d_ng chlyt§c L, ngkh§ I nt ichbitI€ ng
n€ c trong sing, ntm 2016 m¥a ki t k®o d”i, [eu I€ ng d_ng chly nh, L« I'm chblt I€ ng
ne csingth ikdmiaki tk®o d’i L nhi m ttng cao.

(@) (b)
(© (d)
(e) ®

(@) (h)

Hinh 7. (a) N'ng I, BOD m? ph ng theo K ch bl'n 1 v K ch b[n 3 ph?a th€ ng €u; (b) N"ng L,
BOD mt ph ngtheo k chbn 1 v K ch bln 3 ph2ahdl€u; (c) N'ngL, TSS m®ph ngtheo K chbln
1 v Kchbln 3 ph2ath€ ng leu; (d) N'ng L, TSS m ph ng theo K ch bln 1 v K ch b[n 3 pha hd
leu; €) N°ng L, T ngP mtph ngtheok chb[n1v Kchbln3phuathe ngleu; (N ngl, T ng
P mt ph ngtheo kK chbln 1 v~ K chb[n3phzahlleu; (g) N'ngL, T ngN mph ngtheoKchbln
1v- ' Kchbln3phzath€ ngleu; (h)N"ngLl, T ngNm2ph ngtheok chbln1v"Kchbln3phzahi
I€u.
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3.4. T2nh to8n theokich¥ n1 v 2

Khi x@y d ng xong L'dp, chj L, d_ng chly, chblt I€ ng n€ c tron singthay I i v I'm
chon ng L, c&c chbit hd Ieu thay I i kh§ nhiQu. V. ivi cvdnh'nhc¢ ngm" khin' ngl, c§c
chbit tdi v tr2¢” ng ph2a th€ ng Ieu s€ gi[m Li L&ng kW, n" ng L, BODs sau khi LUt t i 6 mg/l
m ¢ ngLWgifmn ngL, , khhi thtng d_ng chly h4 I€u I"m cho m2i tr€ ng n€ c slch hhn.

(a) (b)

(c) (d)

Hinh 8. (a) N"ng L, BOD mé ph ng theo KB1 v KB2; (b) N'ng L, TSS m* ph ng theo KB1 v~
KB2; (c)N"ng L, T ng N m2ph ngtheo KB1v KB2; (d)N'ngl, T ngP mph ngtheo KB1v"
KB2.

Di_ nbijnn"ng L, BOD nh€ h3nh tr°n ¢- thW thbly khi m ¢’ ng th® n" ng L BOD gifm
xu” ng kh§ nhiQu tdi v tr2ctngtr3nh I"'m cho chblt I€ ngn€ ct thhnv, |g|§tf n ngl, BOD
gifmt 6mg/l xu ngc,nhhn4 mg/l v thayvol- khim ¢ ng t8c L ng b i triQu cIng [nh
h€ ngt i chbit I€ ngne cv' I'mchobi°nl, daol ngc an ngl, clng bifn thi°n theo
d,ng triQu.

Khi vdn h"nh cing trnh, v ith igiambdt Lfum ¢ ngcho Lnkhin’ ngl, BOD gi[m
xu’ ng ¢, n 4,5 mg/l phli mbit kho[ng th igiant 576 ng’y dovdy cfnm ¢ ngv'oth ik
triQu c€ ng thblp LW qu§ tr3nh I'm cho chblt I€ ng n€ ¢t t ving th€ ng leu '€ ¢ nhanh hhn.
Trong tr€ ng h p mia ki t cfn phl[i gi. n€ cng tph2ath€ ng leuth3ch’ cfnm ¢ ng 1
ng"y LW L[m blo gili ph-ng c§ chbit b it tr€ c ¢ ac ng gifm 1 nhi m chhit I€ ng n€ ¢
tdmth i (H3nh 8). N'ng L, BODs  hi [€u ctng trinh cIng gifm mtnh khi m" ¢ ng v bi°n
L, dao d ng cIng ttng 1°n hhn so v, i khi L-ng ¢’ ng do qus trinh d_ ng chly leu thing tdi
c ng. V.in'ngl, TngNv' T ng Ptrongn€ ¢ V tr2clng trinh ph2a th€ ng I€u sau khi
m ¢ ng cing gifm kh§ nhiQuv, in"ngL, T ng N trong ckngth i glan m ¢ ng gifmt 18
mg/l Xu ngc,n kho[ng hhn 1,6 mg/l trong th |g|ant 516 ng"yv'n'ngl, T ngPtdiv tr2
th€ ng leu cingtrinh cing gifmt 0,26 mg/l xu’ ng ¢, n kho[ng 0,23 mg/I trong th i gian t

516 ng”y. Khim ¢ ng, d ng ch[y quac ng chl’y sU]tv c-vdnt ccaoqual- I'm Lo l€u
I€ ng phza the ng leu I & nxu ng hY Ieu ¢ ng. D_ng chl'y cu” n theo b¥%n c8t v c§c chbit
trongn€ ccu ntheol'mchol, L, ctrongd ngchlyb L[ol nv tkngl°nqual- I'mcho
di nbijnvQ ch"s” TSS trong n€ c tdi v tr2 cing tr3nh khi m ¢ ng cIng tkng 1°n L§ng K.
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Mt kh§c khi ¢’ ngm" d_ng triQu ngo™i biVin t§c L', ng 1°n ph2a th€ ng l€u cing I"'m cho c§c
chblt trong n€ ¢ b t&c L, ng kh§ nhiQu qua L- bi°n L, dao L, ng ¢, a c§c chblt cing b [nh
h€ ng. Nh€ vdy theo nh€ h3nh v€ d€ i mi°u t[ '€ ¢ qu§ trinh di n bifjnch"s” TSS b [nh
h€ ng kh§ nhiQu khi m" ¢ ng I"'m cho ttng 1°n theo [ gi§ tr cIng nh€ bi°n L, dao L, ng.

3.2. n8nh gi8d nh h_&ng cva ctng trinh LAn xm nhop m’In

Theo K/t qul m2 ph ng, khi x0y d ng ctngtrinh v vdnhnhL-ngc ngv o miaki tth?
hfu h/jt khu v. ¢ ph?ath€ ng leu stng C8isauc ngkhingb [nhh€ ngb ichjL, th ytriQu
ngo”i biWin, do - n°ng L, min cing khtngt§c L, ngt ngo™i billn v 0. So s§nh kit qul n” ng
I, mintdiv tr2CFu G, (Vonh Ng c) sau cing tr3nh thbly r» € cn'ng L, mintdiv trzn"y
hfu h/t L€ cng th-av” khingb xm nhdp mint ngo’i bilin t§c L, ng vao (Hinh 9b).

(@) (b)

Hinh 9. Di_ nbi/jn L, mkn stng C8i Nha Trangtr€ c v’ sau khic- Ldp ngtn min: (a) n, mn tdi trdm
Cfu G, (Vonh Ng c) hi' n trling v"" khi c- Ldp ngtn min; (b) n, mikn m2 ph ng sau Ldp theo hi n
tring v'* khi c- L'dp ngtn min.

Sau khi x0y d ng ctng trinh v* L-ng ¢’ ng ngtn min trong th i gian ma ki t, L« m; t
phfn chiin d_ng triQu ngo™'i billn mit kh&c cing ngtn d ng chl'y ph?a th€ ng l€u v "o mia ki t
I” rabiWn. Qual- n" ng L, mHn ph?asau cing trinhvQ ph2ahlleutrongth ilLoUnn"yc- kh[
ntng ttng cao hhn'so v, i khi ch€a x0y d ng ctng tr3nh. Di_ n bijn n" ng L, mHn khi x0y d ng
cing tr3nh ph2a sau cing trinh b [nhh€ ngb ichjl, th ytriQu, nheéngbi°nl, dao L, ng tdi
th iLilmn“ykhtngl nnh€sov. ihi ntring, nhengvQgi§tr thdcl chon v L nhtriQu, n" ng
I, mhnth€ ng cao hhnso v, ihi ntring kho[ng 0,54 .

3.3. HiMu chznh m h3nh

3.3.1.Hi uch'/nhm2 hdnhth y1 ¢

Vi chi uch'nhmthinhth yl cs d ngt’ili uloLlYcv oth§ng1lntm 2017 v, is
I u tdi 3 trdm tr°n stng C§i (H3nh 10a). K/t qul so s§nh I€u I€ ngth ¢ Lo v m2 ph ng tdi
trdm th, y vin T1 L€ ¢ thW hi n tr°n h3nh 10b.

@ ()

Hinh 10. (8) V' trzhi uch’/nhm® hnhth, y 1 c; (b) Leu I€ ngth cLov m2ph ngtlitrimthu vin T1.
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K/t qul t2nh to§n m2 ph, ngvQ chj L, th y 1 ctr°nstng C8i cho thbly, kit qul hi uch'nh

v, i t7i i uloLYckhg tehng " ng v" LUt kit qul cao (Hinh 12a-12b, B[ng 3). Nh€ vdy c- thW
L'I'm blo m2 ph ng chbit I€ ng n€ c khuv ¢ nghi°nc u.

(@) (b)

Hinh 12. (@) M. ¢ n€ cth c Lo v m2 ph ng tdi trdm thu vkn T2; (b) M. ¢ n€ c | n nhbit tdi trim
thu vin T3.

Blng 3.B[ngtnhto§nh s tehngquangi as Ii uth cLov" mtph ng.

STT Trim Yut H s tehng quan Sais L'nh (N;sh;SuNtflliEffe)
1 TrimT1 H 0,96 0,94 0,92
2 Trim T2 H 0,96 0,94 0,92
3 Trim T3 H 0,96 0,94 0,92
4 Trim T1 Q 0,89 0,91 0,90
5 Trim T2 Q 0,91 0,89 0,89
6 Trim T3 Q 0,92 0,88 0,92
7 Trim T1 \Y 0,89 0,90 0,89
8 Trim T2 Vv 0,87 0,90 0,90
9 Trim T3 Vv 0,86 0,85 0,86

3.3.2. Hi u ch'nh m2 h3nh chblt I€ ngn€ ¢

CS8c ti li u Lo LUc chblt I€ ng n€ c trong qus tr’nh m ph ng, hi u ch'nh c§c thing s
¢, amihinhphizh pv. ikftqul th c Lo trong th§ng 11 nkm 2017 (Hinh 13-14).

@ ()

Hinh 13. Things’ BODth ¢ Lo v m2 ph ng tdi trim N1 (Th€ ng leu); Things TSSth clov”
m2 ph, ng tdi trdm N1 (Th€ ng l€u).
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(@) (b)

Hinh 14. () Thing s’ Nth c Lo v m2 ph ng tdi trdm N7 (HY I€u); (b) Things Pth cLlov ™ mi
ph ng tdi trdm N1 (Th€ ng l€u).

3.3.3. Kilim L' nh m® h3nh chblt I€ ng n€ ¢

Sau khi hi' u ch’nh m2 hénh LUt kit qul kh tehng £ ng v, i Kt qul th ¢ Lo, th ¢ hi n
KiWm L nh m2 henh k/jt qul m2 ph ngvQm ts" ch”ti°utdic§c v tr2Lo LUc tren stng C8i Lt
'€ ctehng ' ngsov, igi§tr th c Lo, ch°nh [ chgi ac§cgi§tr miph ngv th clol”
khing nhiQu. Tuy nhi°ncingc- m ts v trzch’s chbit I€ ngn€ cmiph ngc-m cL,
chenh I chl nsov, igi§tr th cLonhéngtrent ng thWth3 kit qul m ph ng 1" chblp nhdn
'€ cv c-thWs d ngLWm2ph ngc8 K ch bln t2nh to§n (B[ng 4).

Blng 4. Gi§tr TSS,f ngP,f ngN v BODsm ph ngv"th c Lo tdic§ Vv tr2trén sdng Cai.

TSS (mg/l) T ng P (mg/l) T ng N (mg/) BODs (mg/l)
TT Thec Md Chen The M6 Chénh  Th M6  Chénh  Thc M6  Chénh
Lo phng hlch Lo ph ng I ch clo phng I ch Lo ph ng I ch

1 23,9 24,6 10,65 0,042 0,06 710,018 1,51 1,62 10,11 2,86 2,81 0,05
2 42,5 40,5 2,06 0,135 0,14 70,005 2,28 2,37 10,09 3,31 3,33 10,02
3 35,2 38,2 12,92 0,125 0,13 70,005 1,63 1,45 0,18 4,27 4,58 10,31
4 26,9 27,6 10,67 0,113 0,09 0,023 2,25 2,08 0,17 4,05 3,97 0,08
5 8,76 9,02 10,26 0,061 0,056 0,005 1,28 1,32 10,04 2,18 2,57 10,39
6 28,7 29,3 10,53 0,095 0,12 710,025 5,93 5,22 0,71 4,13 5,35 11,22

4. K/t ludn

Khi ch€a x0y d ng cing trinh cho thbly n"ng L, c§c ch” ti°u h-a IT tdi khu v ¢ nghi°n
c uv ich]L d_ngchlyhi ntring LQu ttng I°n theo th igian dodons tkngl°nckng v, i
vi ¢ kinh t/] ph§t triWin L« I'm cho I€ ng thli ra mi tr€ ng tkng cao.

Khi x0y d ng ctng tr*nh, tdi v tr2 th€ ng I€u cng trinh khi L-ng ¢ ng th® hfu hit c§c
things nh€ BODs, T ng N, T ng P trong tré ng h p hi ntring v" tehng lai LQu ttng 1én
L§ng kW v 'm cl, ttngc, ac§cthings n’yclng ttng dfntheo th i gian trong c[ maki t.
V. ithtng s TSS khi L-ng ¢ ng IUi I'm cho ch] L, d_ng chly khing c_ n I€u thing nhe
tre cn a,dol-ch's TSShfunh€nh hhnsov. ikhich€ax0yd ngcingtrinh. Things
BODsgifmt 8,5xu ngc,n4,5mg/l.V tr2hd Ieu ph2a sau ctng trinh khi L-ng ¢ ng I4i th?
h3nh th”"nh ph2a sau ctng trinh rat i biln nhe€ m, tk°nh ¢, tv ' ch" chut§c L. ngb id_ng
triQu ngo™'i biWin, do L' - c8c ch™ ti*u h-a T ngay tUi v tr2 ph2a sau ¢ng trenh ttng I°n so v, i khi
ch€a x0y d ng.
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n, min trung benh to''n tuy/Jn ¢, a ntm 2017 21,574 v, i L, I ch chuXn 1" 3,89 cao hhn
I, m#n trung benh to'n tuy/Jn ¢, anktm 2018 1" 20,16 v, i L, I ch chuXnI”7,89. Khi x0y d ng
cing trnh v vdn hnh L-ng ¢’ ngv'o mia ki tthd hfu htkhuv cph?ath€ ngl€u sing C§i
sauc ngkhtngb Tnhh€ ngb ich]L th ytriQungoibin,n"ngLl, min <4& . Cong tac
clpn€ c¢x ITn€ csinhholtcho Th'nh ph” Nha Trang, huy n Di°n Khg§nh, Kh§nh Vonhé
vaph, ¢ v, s[n xubit ntng nghi p thudn [ i.

Vi ¢ 8pd ngmth3nh MIKE11 L« d%ngb, s Ii utrong nhiQuntmLWI'mchs d i u
cho md hinh tinh toén. Trong m* h3nh t2nh to§n cng L« hi' u ch’nh v, i c§c mXu phon tch
chbt I€ ng n€ ¢ mia [T ntm 2017 v'* kilm L' nh mia ki t nkm 2011 Lt L€ ¢ kAt qul kh§
tehng ' ng so v, i gi§ tr th ¢ Longo™i hi ntré ng. QuaL- thbly L€ ¢ kit qul nghi°n ¢ u
cung cblp Ly L, , ch?nh x&c vQ hi n tring m%i tr€ ngn€ c¢ altuv csing C§i Nha Trang
g-pphfnv-os phsttriWn kinh t] x«h i, qufn ITv"bloVv m2itré ngt'nh Kh§nh H_a.
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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
socioreconomic 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 1.6215.22
mg/l, these parameters also increase over time in dry season. Salinity at high tide is up to
31.55a . When the dam was built, BODs decreased from 8.5 mg/l to 4.13 mg/I, salinity <
4a . 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.



