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I. MO DAU 

Vinh Ha Long - Bai Tir Long (HL-BTL) thupc tinh Quang Ninh nam d phia ddng 
bae nude ta, la mot phan bd tay vinh Bae Bd. Vdi nhirng lgi the ve vi tri dia ly, dieu 
kien thien nhien, va tai nguyen thien nhien, khu vyc cd tiem nang phat trien kinh te 
rat ldn. Trong nhirng nam gan day, kinh te ciia tinh Quang Ninh da phat trien nhanh, 
nam 2006 Quang Ninh da trd thanh mdt trong 10 tinh/thanh phd cd miic thu ngan 
sach ldn nhat ciia ca nude, trong dd cd sy ddng gdp rat ldn tir khu vyc HL-BTL. Noi 
day ciing da dugc xac dinh la vimg phat trien ddng lyc cua tinh vdi sy tap trung ciia 
cac nganh kinh te miii nhpn nhu cdng nghiep khai thac va che bien than, cang va 
giao thdng thuy, du lich dich vy, nudi trdng khai thac, che bien thuy - hai san v.v. 
Tuy nhien, sy phat trien kinh te ciing lam gia tang ham lugng chat d nhiem trong mdi 
trudng nude bien. Nham lam rd hon ve hire tranh lan tmyen cac chat d nhiem (dinh 
dudng, huru co, chat ran lo limg, kim loai nang), de tren co sd dd, cac co quan chiic 
nang thyc hien viec kiem soat, quan ly va bao ve mdi trudng nude trong vinh dugc 
tdt hon. Nghien ciru nay la mgt phan ket qua ciia Dy an cap tinh Quang Ninh "Xay 
dyng md hinh lan tmyIn chat d nhiem cho HL-BTL" do Vien Tai nguyen va Mdi 
trudng bien chii tri trong giai doan 2006 - 2007. 

II. TAI LIEU VA PHU^ONG PHAP 

2.1. Tai lifu 
Cac tai lieu chinh dugc su dung bao gdm: ket qua dieu tra tdng quan dieu kien ty 

nhien; nhirng tai lieu, sd lieu vl tinh hinh kinh te - xa hdi va nhung ap lyc mdi 
trudng vung ven biin Quang Ninh [3, 4, 5]. Dac biet sd lieu dieu tra khao sat thuy 
ly, thuy hoa va chit lugng nude dugc thyc hien trong khudn khd ciia Dy an ndi tren. 
Hai dgt khao sat dai ngay da dugc tiln hanh vao miia mua (2006) va miia khd (2007) 
tai 04 tram lien tuc ngay dem nhim hieu chinh va kiem chiing md hinh toan; 20 tram 
mat rdng biin dl danh gia hien trang chit lugng nude khu vyc nghien ciiu va 20 
tram ngudn thai luc dia. 

2.2. Phu-oTig phap 
Cdc phuang phdp chinh duoc sic dung bao gom: 

• Phuong phap dilu tra khao sat biin theo Quy pham Dilu tra nghien ciiu bien do Uy 
ban Khoa hgc Ky thuat Nha nude ban hanh, 1982. 

• Phuong phap md hinh toan: dl md phdng su lan truyin chat d nhiem trong nude, 
nghien cuu nay da sir dung md hinh delft-3d (Vien Thuy lyc Ha Lan). Mien tinh cd 
kich thude dai 66 km va rdng 49 km; vdi dien tich mat nude khoang 1987,4km 
dugc chia thanh 333 x 286 dilm tinh, kich thude cac d ludi biin ddi tir 65,25 den 
289,83m; ngoai ra cac thdng sd khac lam diu vao cho md hinh dugc the hien nhu 
trong bang 1. Md phdng lan tmyIn chit d nhilm HL-BTL dugc xay dyng tren nen 
va cac kit qua ciia md hinh thuy ddng lyc. Thdi gian md phdng thuy ddng lyc va 
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chat lugng nude khu vyc HL-BTL dugc thilt lap va md phdng: tinh trang nam 
2006 - 2007 va dy bao nam 2010, nam 2015. Vdi dilu kien bien, tai cac bien md 
bien cua md hinh lan tmyen chat d nhiem, tit ca cac gia tri v l chit d nhiem (hiru 
CO, dinh dudng, kim loai nang, tram tich lo limg...) dugc liy trung binh theo miia. 
Ddi vdi cac kich ban dy bao, cac gia tri ham lugng cua chit gay d nhilm dy bao tai 
nhiing diem ngudn thai dugc dimg cho cac bien md sdng di vao miln tinh. Day la 
lugng d nhiem dugc dy bao tren co sd dinh hudng va quy hoach phat triin kinh t l -
xa hdi ciia khu vuc [3, 4, 5]. 

Bang 1. Cac thong so dau vao ciia mo hinh thiiy dpng luc 

Thong so 

So diem tinh theo kinh dp (M) va vl dp (N) 

Budc thdi gian 

Nguong giira kho va udt 

So tang 

He so nhdt theo phuang ngang 

He so nhdt theo phuang dimg 

He so khuech tan theo phucmg ngang 

H? so khuech tan theo phuong dung 

He so nham Chezy 

Gia trj 

M=333; N=286 

30 giay 

0,1 m 

3 (33/%, 34%, 33%) 

1,0m Vs 

l,OxlO"W/s 

l,OmVs 

l,OxlO"W/s 

60 

De danh gia va hieu cliinh md hinh thuy ddng lyc: so sanh ket qua cac lan tinh toan 
myc nude cua md hinh vdi muc nude frong bang thuy trieu va vdi sd lieu quan frac cua 
Trung tam Khi tugng-Thiiy van Quang Ninh trong ca hai trudng hgp: miia mua va miia 
khd. Sau lan hieu chinh cudi, cac ket qua tinh toan fren bang 2 cho thay sai sd binh 
phuong trung binh giiia myc nude quan frac va tinh toan deu cd gia tri nhd hon 0,2m. Sai 
sd binh phuong trung binh giiia tinh toan bang md hinh vdi myc nude quan frac ciing nhd 
hon sai sd binh phuang trung binh giira myc nude quan trac va bang thuy trilu. Sai sd 
nay cd the chap nhan dugc frong dieu kien dia hinh khu vyc tinh phiic tap va bien do dao 
ddng myc nude ldn nhu d khu vuc HL-BTL. Dao ddng myc nude tinh toan cua md hinh 
vdi myc nude trong bang thuy trieu va quan trac dugc the hien tren hinh 2 ciing cho thay 
cd sy phii hgp ca ve pha trieu va do ldn. 

Bang 2. Sai so binh phuong trung binh ciia muc nuo'c 

Thoi gian So lif u quan trac va so lieu ciia 
bang thuy trieu 

So lieu quan trie va so 
lifu tinh toan cua mo hinh 

Miia mua 0,216 0,196 

Miia kho 0,205 0,190 
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Hinh 1. So sanh muc nuo'c tinh bang mo binh voi bang thiiy trieu v^ quan trac tai Hon 
Gai (khoang thoi gian: 25/92006-15/10/2006) 

III. KET QUA VA THAO LUAN 

3.1. Mo phong dong chay 
Cac ket qua md phdng trudng ddng chay khu vyc HL-BTL cho thay tinh chat ciia 

ddng chay giura miia khd va miia mua khdng cd sy khac biet nhieu do luu lugng nude tir 
sdng chay vao khu vyc nghien ciiu khdng ldn va anh hudng ciia gid nhd do dia hinh khu 
vyc kin, chin gid. Dia hinh phiic tap va bi chia cat vdi rat nhieu dao nhd khac nhau nen 
trudng ddng chay trong khu vyc kha phan tan ve hudng va van tdc, the hien rat rd tinh 
chit dia phuong. Van tdc ddng chay thudng cao (ldn hon 80cm/s) d nhirng cira lach hep 
giiia cae dao va nhd ban d nhung noi cdn lai. Day bien ciia khu vyc Tuan Chau - Lach 
Huyen kha ndng nen sy trao ddi nude giiia vinh Ha Long vdi khu vyc tay nam dao Cat 
Ba ylu, hon khu vyc phia ddng dao Cat Ba va vinh Bai Tir Long. Dieu nay the hien d 
van tdc ddng chay trong cac pha trieu d phia ddng dao Cat Ba thudng ldn hon phia tay 
bic dao Cat Ba tir 40 - 60cm/s (hinh 2). 

Trong pha frilu len, ddng nude di vao viing biin HL-BTL chii yeu tir phia ddng dao 
Cat Ba, sau dd chia lam hai nhanh: mdt nhanh di sau vao vinh Ha Long, vinh Cira Luc, 
xudng tan phia nam dao Tuin Chau; mdt nhanh khac di len phia ddng bae sang vinh Bai 
Tir Long. Ddng nude tir khu vyc cira Lach Huyen di vao vinh Ha Long qua khu vyc dao 
Tuin Chau ylu, thi hien qua van tdc ddng chay d day hiu nhu khdng dang ke. Van tdc 
ddng chay trong khu vuc d pha trilu nay thudng biin ddi tir 50 - lOOcm/s; Tai mdt sd 
lach hep (giiia cac dao) nhu Lach Mieu, Cua Van, Lach Gidi va khu vyc giiia cua vinh 
Ha Long, vinh Bai Tir Long, van tdc ddng chay ldn nhit trong pha trieu len cd the 
lOOcm/s. Trong pha trilu xudng, nude tir phia nam dao Tuin Chau va vinh Ha Long 
chay theo hudng ddng - ddng nam, ddng nude tir phia Cira Ong va vinh Bai Tir Long 
chay theo hudng tay - tay nam sau dd kit hgp vdi nhau xudng phia nam qua phia ddng 
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dao Cat Ba; ddng chay tir vinh Ha Long di qua cira Lach Huyen xudng khu vyc phia tay 
dao Cat Ba cd gia tri khdng ldn nhu ddng chay d phia ddng dao Cat Ba; ciing nhu trong 
pha trieu len, hudng ddng chay frong vinh ciing phan tan, gia tri van tdc ddng chay 
trong pha trieu nay thudng cao hon khi trieu len. 

Hinh 2. Truong ddng chay tang mat khu vuc nghien curu 

(liic OShO' ngay 03/10/2006) 
Do luu lugng tir cac sdng do vao vimg bien HL-BTL khdng ldn (ca trong miia mua) 

nen sy phan tang ve hudng giiia ddng chay cac tang ciing khdng the hien mdt each rd ret. 
Trong khi dd, gia tri van tdc ddng chay d ting day kha nhd so vdi tang mat. Tai khu vuc 
vinh Ha Long, gia tri van tdc ddng chay tang mat va tang giiia khdng cd sy khac biet 
nhieu. Tuy nhien,.van tdc ddng chay tang day thudng nhd hon ting mat va giiia khoang 
20 - 60 cm/s, sy chenh lech nay ldn hon vao ky trieu cudng va nhd hon trong nhiing ngay 
trieu kem va xuat hien chu yeu frong thdi ky van tdc ddng chay cd gia tri ldn. Gia tri van 
toe ddng chay d tang day bien ddi theo pha trieu rat it, frong khi d ting mat va giira, van 
tdc ddng chay chenh lech giira ky nude cudng va nude kem cd the len tdi 60 - 70cm/s, 
dieu nay cho thay sy trao ddi nude giiia vinh Ha Long va bien chii yeu dien ra d cac ldp 
nude tang tren (ting giiia va mat). Hudng ddng chay ting mat va tang giiia d khu vyc 
vinh Ha Long it cd sy chenh lech frong cac pha trieu. Tuy nhien, hudng ddng chay ting 
day d ky trieu kem thudng lech vl ben phai so vdi cac ting fren khoang 30-60 do. 

O khu vyc vinh Bai Tir Long, sy chenh lech ve van tdc ddng chay giiia cac ting ciing 
the hien cac xu the tuong ty nhu d khu vyc vinh Ha Long. Tuy nhien van tdc ddng chay 
day thudng nhd hon tir 10 - 50cm/s so vdi ting mat va tang giiia. Trong ky nude kem, d 
mot sd thdi diem da xuit hien sy lech pha ciia ddng chay giiia cac ting khac nhau. Sy 
khac biet pha ddng chay ciing thi hien qua quan he giiia hudng ddng chay d cac ting va 
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dao ddng myc nude. 

3.2. Mo phong chat dinh dirong 

- NO3": d tang mat vao mua mua (2006) cd gia tri biin ddi frr l,5mg/l din 3,5mg/l khu 
vuc yen bd va gia tri bien doi tir 0,2mg/l - 0,6mg/l khu vyc phia ngoai diu pha trilu 
len. 6 cudi pha trieu len, gia tri ham lugng NO3' giam di. Trong ba ting tmh toan, ham 
lugng NO3" tai ting mat ed gia tri cao nhit va ting day cd gia tri nhd nhit ttong cac 
tang tinh toan. Vao miia khd (2007), khu vyc ven bd cd ham lugng NOs'nhd ban miia 
mua (2006) tir 0,3mg/l din 0,5mg/l va khu vyc phia ngoai biin cd gia yi thip hon 
miia mua khoang 0,1 mg/1. Gia tri ham lugng NOs' frong pha trilu xudng ludn ludn ldn 
hon trong pha trieu len. Trong mdt pha trilu, diu pha trilu len (xudng) ham lugng 
NO3" cd gia tri cao nhat so vdi thdi diem giiia pha trilu va cudi pha trilu. Vl pham vi 
khdng gian, khu vyc cira sdng Mdng Duong va khu vyc phia tay vinh Ha Long cd ham 
lugng NO3" cao nhat so vdi cac khu vuc khac. Trong mdt chu ky trilu tinh toan, khu 
vyc Bai Chay-Cira Luc-Hdn Gai cd sy bien ddng vl gia tri NO3" nhanh hon so vdi cac 
khu vyc khac, bdi vi khu vyc nay cd sy anh hudng manh cua tmdng ddng chay. 

- NK," ;̂ 0 ting mat vao miia mua (2006) cd gia tri biin ddi tir 0,4mg/I din 3,0mg/l diu 
pha trieu len va gia tri bien ddi tir 0,2mg/l den 2,0mg/l cudi pha trilu len. Trong ba 
tang tinh toan, ham lugng NILi"̂  tai tang mat cd gia tri cao hon ting giiia va ting day. 
Vao miia khd (2007), khu vyc ven bd cd ham lugng NH;'^ dat gia tri tir 1,5mg/l den 
2,0mg/l va khu vyc phia ngoai bien cd gia tri thap hon (tir 0,4 den l,Omg/l). Gia tri 
ham lugng "NYiA frong pha trieu xudng ludn ludn ldn ban trong pha trieu len. Trong 
mdt pha trieu, dau pha trieu len (xudng) ham lugng Nllt'^cd gia tri cao nhat so vdi thdi 
diem giiia pha trieu va cudi pha trieu. Ve pham vi khdng gian, khu vyc cira sdng Mdng 
Duong va ven bd Van Ddn cd ham lugng NILt^cao nhat so vdi cac khu vyc khac. 

- P04^": cac ket qua tinh toan cho thay ham lugng P04^" frong khu vyc nghien cim vao 
miia mua nam 2006 cd gia tri nhd, bien ddi tir 0,02 mg/I den 0,35 mg/1. Phan bd khdng 
gian ciia P04^" ciing rat phiic tap: lugng P04^" thudng tap trung cao d cac cira vinh va 
khu vyc cira sdng, trong dd khu vyc cira sdng Mdng Duong la noi cd ham lugng PO4 " 
cao nhit (> 0,35 mg/1); ham lugng P04^' cd xu hudng giam tir ven bd ra khoi chenh 
lech giiia gia tri phia frong bd va bien phia ngoai cua vinh nam trong khoang 0,2 - 0,3 
mg/1. Gia tri PO4 frong miia mua thudng cao hon mua khd khoang 0,1 mg/1. 

Tai mdt vi tri bit ky, ham lugng PO4''" bien ddi theo thdi gian va lien quan den khdi 
nude di chuyin qua do dao dgng ciia thiiy trieu. Tai khu vyc nghien ciiu, ciing nhu 
NliA; NO3", gia tri P04''' miia khd nam 2007 thudng ldn nhat vao ban dem va nhd nhat 
vao ban ngay. Chenh lech giiia ham lugng P04^' ldn nhit va nhd nhat trong ngay phu 
thugc vao nhiiu ylu td khac nhau, trong thdi gian tinh toan gia tri nay dao ddng toong 
khoang tir 0,1 - 0,4 mg/1. 

3.3. Mo phong chat hihi cff 
Gia tri tnmg binh BOD5 trong khu vyc nghien ciiu frong miia mua nam 2006 kha 

nhd (1,6 mg/1), nhd ban nhiiu so vdi gidi ban cho phep trong bd tieu chuan chat lugng 
nude biin ven bd la 10 mg /I (TCVN 5943-1995). Phan bo ham lugng BODj- trong vinh 
cung kha phiic tap do dia hinh bi chia cat bdi cac dao nhd, tuy nhien deu the hien xu the 
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tang dan tir bd ra khoi va giam dan tir cac cira di vao giiia vinh. Phia tay nam cua khu 
vyc nghien ciru la noi ham lugng BOD5 cd gia tri thip (nhd hon 0,4 mg/1), trong khi d 
cac khu 'vyc khac ham lugng BOD5 cd gia tri bien ddi tir l,5mg/l din 2,5mg/l. Ham 
lugng BOD5 trong cac vimg phia frong khu vyc nghien cuu ldn hon phia ngoai khoang 
0,4mg/l den 0,8mg/l. Sy khac nhau cua BOD5 giiia cac ting nude khac nhau khdng 
dang ke d nhiing noi nude ndng va chenh lech giira ting day va ting mat khoang 
0,3mg/l den 0,5mg/l. Gia tri BOD5 cd hen quan chat che din chu ky dao ddng cua myc 
nude va bien ddi theo chu ky ngay dem. Tai khu vyc nghien ciiu, BOD^ miia khd nam 
2007 thudng dat gia tri ldn nhat vao budi tdi va ban dem khi nhu ciu tieu hao oxy cao 
frong khi ngudn cung cap bi han che va nhd nhat vao ban ngay khi ngudn cung cap oxy 
doi dao. Chenh lech giiia ham lugng BOD5 ldn nhat va nhd iihit trong ngay phu thugc 
vao nhieu yeu td khac nhau, trong thdi gian tinh toan gia tri nay dao dgng trong khoang 
tir 1,2 mg/1-3,2 mg/1. 

Cac ket qua tinh toan cho thay ham lugng COD trong khu -vyc nghien ciiu vao mua 
mua nam 2006 cd gia tri trung binh khoang 1,8 mg/1. Day la gia tri rat nhd so vdi tieu 
chuan cho phep ddi vdi khu vuc nudi trdng thuy san la 30 mg /I. Phan bd khdng gian 
ciia COD Cling rat phiic tap: lugng COD thudng tap tnmg cao d cac cira vinh, ven bd va 
khu vyc cira sdng Mdng Duong, trong dd khu vyc ciia vinh phia ddng bae la noi cd ham 
lugng COD cao nhat (3,2-3,6 mg/1); nhirng noi ven bd nude ndng ham lugng DO cao 
thi gia tri COD nhd (< 2,4 mg/1 vao mua mua va < 1,8 mg/1 va miia khd); ham lugng 
COD cd xu hudng giam tir phia tay nam khu vyc nghien ciiu den gan trung tam va tang 
tir dd den khu vyc ddng bae, phia ddng bae la noi cd ham lugng COD cao hon ntia phia 
tay nam; theo chieu tir bd ra khoi, ham lugng COD cd xu hudng tang dan, chenh lech 
giira gia tri phia trong bd va bien phia ngoai cua vinh nam frong khoang 0,4-0,6 mg/1. 
Gia tri COD trong miia mua thudng cao hon mua khd khoang 0,4 mg/1. 

Tai mdt vi tri bat ky, ham lugng COD bien ddi theo thdi gian va lien quan din khdi 
nude di chuyen qua do dao dgng ciia thiiy trieu. Tai khu vyc nghien cuu, ciing nhu 
BOD, gia tri COD mua khd nam 2007 thudng ldn nhat vao ban dem va nhd nhit vao 
ban ngay. Chenh lech giiia ham lugng COD ldn nhat va nhd nhit frong ngay phu thugc 
vao nhieu yeu td khac nhau, trong thdi gian tinh toan gia tri nay dao ddng trong khoang 
0,3-0,5 mg/1. 

BOD va COD ludn thap hon GHCP ddi vdi tieu chuan chat lugng nude bien dimg 
cho nudi thiiy san, nen cd the cho rang hien trang nude vimg bien khu vyc nghien ciiu 
chua cd bieu hien bi d nhiem bdi cac hgp chat hiru co tieu hao dxy. 

3.4, Mo phdng tong chat ran Iff lirng (TSS) 
Phan bd TSS frong nude d khu vyc HL-BTL cd lien quan nhieu den dao ddng muc 

nude va bien ddng rd ret theo miia. Vao miia mua, ham lugng TSS trong nude biin ddi 
frong khoang 5-40 mg/1. Mot sd khu vyc cd ham lugng tram tich lo limg cao vdi ham 
lugng tu 25 den 40 mg/1 la phia tay nam dao Tuan Chau, khu vyc cac cira sdng (phia 
trong vinh Cira Luc) va khu vyc ciia sdng Mdng Duong (Cira Ong). Cac khu vyc cdn lai 
deu cd tdng chat ran lo limg trong nude hau het nhd hon 25mg/l. Trong miia khd khi 
tdng chat ran lo limg va luu lugng nude tir cac sdng dd vao HL-BTL deu giam thi tong 
chat ran lo limg trong nude d hiu hit cac khu vyc trong HL-BTL deu nhd hon 20mg/l. 
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Ngoai nhirng khu vyc cd TSS cao hon 25mg/l nhu tay nam dao Tuin Chau, cac cira 
song trong vjnh Ciia Luc, cira sdng Mdng Duong v.v. thi d gin cac dilm ngudn thai ven 
bo cung la nhung noi cd TSS trong nude cao. Pham vi khdng gian cua khu vuc cd gia tri 
TSS > 30 mg/1 chii yeu d sat khu vyc ven bd trong thdi gian tinh toan. 

Phan bd khdng gian ciia cac khu vyc cd TSS cao trong HL-BTL biin ddi rd ret theo 
pha tneu. Tuy nhien, do luu lugng nude tir cac sdng dd vao vinh khdng ldn lim nen 
nhung khu vyc the hipn sy anh hudng nay chi tdn tai vdi pham vi tuong ddi nhd d gin 
cac cua sdng. Khi trieu len thi khdi nude cd TSS cao bi thu hep va diy sat len phia 
tren trong khi pha trieu xudng cac khdi nude sdng cd TSS cao cd dilu kien md rdng ra 
bien. Vao miia mua, sy ket hgp ciia nude tir sdng chay ra khi pha trilu xudng lam cho 
khu vyc cd TSS cao md rdng ra phia ngoai biin ldn ban trong pha trilu xudng trong 
miia khd. 

^ Khu vyc HL-BTL cd dp sau khdng ldn lim va do mudi tuong ddi cao nen sy phan 
tang cua TSS trong khu vyc nay khdng nhiiu. Chi thi hien rd ret giua ting mat va ting 
day xung quanh cac khu vyc cira sdng ca vl gia tri ham lugng, pham vi khdng gian va 
pha. 6 mdt so thdi dilm, mac dii TSS d ting day ldn hon nhung do khdi nude d ting 
day cd dp mudi cao hon nen pham vi khdng gian ciia vimg cd TSS cao d ting day bi thu 
hep va nhd hon cac ldp nude d phia tren. 

Cac kit qua tinh toan ciing cho thiy sy lan tmyIn TSS tu khu vyc cira Lach Huyen 
va phia ddng quan dao Cat Ba vao vjnh Ha Long. Tuy nhien, do dia hinh khu vyc phia 
tay nam dao Tuin Chau kha ndng, sy trao ddi nude qua khu vyc nay khdng ldn nen anh 
hudng cua cac khdi nude dye hon tir phia cira Lach Huyen chi cd thi din khu vyc dao 
Tuan Chau, it anh hudng din vinh Ha Long. Cdn phia ddng quin dao Cat Ba, mac dii 
khdi nude di vao vinh Ha Long cd TSS cao hon trong vinh nhimg gia tri thip (nhd hon 
I5mg/1) nen ciing khdng anh hudng nhiiu din chit lugng nude trong vinh Ha Long. 

So sanh voi gidi ban ham lugng TSS frong nude biin ven bd ciia Viet Nam (TCVN 
5943-1995) ddi vdi nude cho nudi trdng thuy san (50mg/l) thi cd thi thiy ring chit lugng 
nude trong khu vyc nghien cuu hau het deu kha thip so vdi tieu chuin cho phep. Ddi vdi 
tieu chuan chat lugng nude cho bai tam, trir mdt sd khu vyc gan cac cira sdng ven bd cdn 
cac khu vuc khac ciing thap hon gidi ban cho phep (nhd hon 25mg/I). Nhu vay, cd thi ndi 
rang TSS chua tac ddng nhieu den chat lugng nude d khu vyc nghien ciiu. 

3.5. Mo phong kim loai nang 

• Chi (Pb): 
Phan bd ham lugng chi frong nude d khu vyc HL-BTL cd lien quan nhieu den dao 

ddng muc nude va bien ddng theo miia. O gan bd, ham lugng chi frong nude bien ddi 
frong khoang 0,003 - 0,004 mg/1 va giam dan cdn khoang 0,001- 0,002 ra phia ngoai 
khoi, cac gia tri nay deu nhd hon cac gidi ban cho phep cua Tieu chuan chat lugng nude 
biin ven bd (TCVN 5943 - 1995) cho Pb la 0,1 mg /I (ddi vdi bai tim), 0,05mg/l (cho 
nudi trdng thuy san) va 0,1 mg /I (ddi vdi cac noi khac). Vimg nude cd ham lugng Pb 
cao hon chu yeu tap trung sat d dai ven bd, khu vyc phia trong vinh Cira Luc, cira sdng 
Mdng Duong. Tuy nhien, khu vyc nay cd pham vi rat nhd. Khu vyc cd ham lugng Pb 
cao bi thu hep dan trong pha trieu len den nhd nhat khi myc nude dat cyc dai va md 
rpng din trong pha trieu xudng den khi myc nude dat gia tri cyc tieu. Tuy nhien, sy bien 
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ddng ham lugng ciing nhu dien tich vimg cd ham lugng Pb cao theo dao dgng ciia myc 
nude cung khdng ldn. Do sy ban che cua ddng chay sdng dua ra vao miia khd nen pham 
vi va ham lugng chi trong nude miia khd deu kha nhd so vdi miia mua. Dieu nay cho 
thay sy tac ddng do d nhiem chi d khu vyc HL-BTL vao miia mua ldn hon miia khd. 
Khu 'VUC cd ham lugng chi cao trong nude tap trung d khu -vuc sat ven bd, noi cd do sau 
kha nhd. Vi vay, sy bien ddi cua ham lugng va khu vyc cd ham lugng Pb cao trong 
nude theo do sau la kha nhd. 

• Cadimi: 
Ham lugng cadimi trong nude bien HL-BTL cd sy bien ddng va pham vi phan bd 

khdng gian ciia cadimi d khu -vyc nay theo pha trieu va theo miia ciing tuong ty nhu 
chi. 6 viing ven bd, ham lugng cadimi trong nude bien ddi trong khoang 0,0002 -
0,0004 mg /I va giam din khi ra phia ngoai vdi gia tri cdn 0,00002 mg/1. Cac gia tri 
nay diu kha nhd so vdi gidi ban ham lugng cadimi cho phep theo Tieu chuan chat 
lugng nude biin ven bd Viet Nam (TCVN 5943-1995) cho cadimi la 0,005 mg/I ddi 
vdi bai tam va khu vyc nudi trdng thuy san, 0,01 mg/I ddi vdi cac muc dich khac. 
Vimg nude cd ham lugng Cadimi cao xuat hien d cac khu •vyc cira sdng, ven bd nhung 
pham vi khdng gian khdng ldn. 

• Arsen: 
Cling giong nhu chi va cadimi, sy Ian tmyen va khdng gian phan bd ham lugng arsen 

d HL - BTL chiu anh hudng ldn bdi dao ddng myc nude va bien ddi miia cua nude tir 
cac sdng chay vao khu vyc. Trong pha trieu len khu •vorc cd ham lugng arsen cao hon bi 
thu hep dan vao sat dai ven bd den khi myc nude dat cyc dai. Ngugc lai, khu vuc cd 
ham lugng arsen cao hon cd dieu kien md rdng ra phia ngoai bien khi trieu xudng va dat 
cyc dai khi myc nude cd gia tri nhd nhat. Vao miia khd, khi luu lugng nude tir cac sdng 
giam thi pham vi tac ddng cua khu •vorc cd ham lugng arsen cao hon ddi vdi vimg bien 
phia ngoai ciing giam nhieu so vdi miia mua. Cac ket qua tinh toan phan bd ham lugng 
arsen d HL-BTL ciing cho thay d vimg ven bd (pham vi kha nhd) ham lugng arsen frong 
nude cao hon vdi cac gia tri dao dgng trong khoang 0,0006 - 0,002 mg/1. Gia tri nay 
giam dan d nhiing khu vyc xa bd hon vdi cac gia tri nhd hon 0,0006mg/l. Day la cac gia 
tri deu kha nhd so vdi Tieu chuan chat lugng nude bien ven bd Viet Nam (TCVN 5943-
1995) cho arsen la 0,01 mg/1 ddi vdi nudi trdng thuy san, 0,055 mg/1 ddi vdi cac bai tim 
va cac noi khac. 

3.6. Mo phong dy bao 
Md hinh dy bao lan tmyen chat d nhiem trong mdi trudng nude khu •vyc HL-BTL 

dugc tien hanh vdi 2 kich ban khac nhau: vao nam 2010 va nam 2015. Cac kit qua du 
bao da cho thay gia tri ham lugng cac chat d nhiem tang ro ret theo thdi gian; cac khu 
nha may xi nghiep quy hoach trong tuong lai cd bieu hien d nhiem •vugt cac tieu chuin 
cho phep cua Viet Nam. Cac chit hiiu co va dinh duong cd bieu hien vugt gidi ban cho 
phep d cac khu •vyc ven bd va cira sdng. Trong khi dd, cac chat d nhiem kim loai nang 
va TSS van thap hon gidi ban cho phep ciia Viet Nam. 

IV. KET LUAN 
Ket qua md phdng tmdng ddng chay khu vyc nghien ctiru cho thay giira miia khd va 
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miia mira khdng cd sy khac biet nhieu. Tmdng ddng chay klia phan tin vl hudng va gia 
tn van tdc, the hien rat rd tinh chat dia phuang. Van tdc ddng chay thudng dat gia tri ldn d 
nhirng cira lach hep giira cac^dao va van tdc ddng chay cd gia fri nhd d nhimg noi khac. 
Sy lan tmyen cac chat d nhiem phu thupc vao ehl dp thuy ddng lyc, lien quan chat che 
den chu ky dao ddng ciia myc nude va biin ddi theo chu ky ngay dem. Ham lugng cac 
chat dinh duong, hiiu co cd gia tri cao thudng tap trung d cira vinh, ven bd cac cira sdng 
va cd xu hudng giam din theo chilu tir bd ra khoi. Chit rin lo limg trong miia mua va 
miia khd cd sy khac nhau rd ret, cac dilm ngudn thai ven bd thudng cd gia tri cao. Lan 
tmyen ciia kim loai nang vdi sy biin ddng ham lugng ciing nhu dien tich vimg cd ham 
lugng cao theo dao ddng ciia myc nude khdng ldn. Gia fri ham lugng kim loai nang trong 
nude vinh miia mua cao ban miia khd va thudng tap trung d cac khu vyc sat ven bd. 

Md hinh dy bao lan truyen chat d nhiem trong mdi tmdng nude vdi 2 kich ban khac 
nhau: vao nam 2010 va nam 2015. Ket qua md phdng tmdng ddng chay dy bao khdng 
khac nhiiu so vdi cac nam 2006 - 2007. Cac kit qua dy bao da cho thiy gia tri ham 
lugng cac chit d nhilm tang rd ret theo thdi gian. Cac chit him co va dinh dudng cd 
bieu hien vugt GHCP d cac khu vyc ven bd va cira sdng. Trong khi dd, cac chit d 
nhiem kim loai nang va tdng chat ran la limg van thip hon gidi ban cho phep ciia Viet 
Nam vao riam 2015. Tuy nhien, ddi vdi cac kich ban dy bao sd lieu diu vao phu thupc 
vao cac dieu kien quy hoach phat trien cho trong tuong lai, bdi vay cin phai cd nhiing 
nghien ciiu cy the tiep theo. 
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Summary 

SIMULATION OF THE POLLUTANT TRANSPORTATION 

IN WATER OF THE HA LONG-BAI TU LONG AREA 

Tran Anh Tu, Do Dinh Chien, Vu Duy Vinh, 
Tran Due Thanh, Nguyen Thi Kim Anh 

This paper used delft-3d model (Institute of Hydraulics, Delft, Netherlands) to 
simulate the transport of pollutants in water of the study area of Ha Long - Bai Tu Long 
bays. The concentrations of these pollutants get high values in the inlet of the bays, in 
the inshore of estuaries and gradually reduce seaward. Simulation outcomes show that 
the fransport of organic matters and nutrients all depend on hydraulic regime. 
Transportation of total suspended solid (TSS) in the dry and rainy seasons is different, 
the high value of TSS is nearby discharge source, in large area but concenfrated in 
inshore area. Transportation of hea'vy metals is not very much dependent upon the 
fluctuation of water level. The concentration of heavy metals in water of the bays in the 
rainy season is higher than that in the dry season. Models for fransportation prediction 
of pollutants in water environment (with two different scenarios: 2010 and 2015) show 
that the concentration of pollutants would increase clearly with time. The organic 
matters and nutrients would be higher than the permitted limits of Vietnam in coastal 
and estuarine areas. In 2015, the concentrations of heavy metals and total suspended 
solid would be lower than the permitted limits of Vietnam. 
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