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Tom tit:

Dai ven her Bic B6 <6 hat vimg cua song lon lé vimg phuu Buch D(/IW v
chéne the Song Ilmw diege hinhy thanh v phidr 116 tir hé /lmnu Sing quq v
song Thai Binh Cde dong dinh dudng N va P eua har hé /]mng Song I/unq va
song Thai Binh 1 luc dra diea ra gua chin cira song - Da Bach, Lach Tray, Cua
Cam, Van Ue, Thii Binh, Tra Ly, Ba Lai. N\ Co va Ciea Dy Quit dinh
diedng N va P cua ede ying cria séng ven b Baie B6 luon diroe cin In:nw VoI
vimg hién U'mh Béie Bé hoi caic dong 4/111/! dudmg tir lue dia, dong vao doi ra
phia hién, dong len phia Béic vi dong xuing phia Nam cua hér Tay Vinh Bic
Bo Trong do dong dinh dudng tic e dia dong ¢op dén trén 90% quy dinh
dwong dua vao cac vimg ciea song ven b Bie Bo Khi dép cic dip thuong
nauin cae dong dinh diedng N vé P bi g di khoang 30 - 50% va lap tie qug
dinh diring tai cdc vimg civa song ven bo Béic 6 cing bi gram di ¢d vé ham
liegmg trong nude v 16ng khor luamg trong cde vimg cira song

THE IMPACTS OF UPPER STREAM DAMS ON THE FLOWS AND BUDGETS
OF N AND P NUTRIENTS IN WATER OF NOR'TIT COASTAL RIVER MOUTH
ARLAS

Nguven Duc Cu, Nguyven Duce Toan, Nguyen Van Phue, Vu Duy Vinh
Abstract:

The two large coavtal areas of Bach Dang Extuary and Red River Delta are

Jormed by the two river systems of Red River and Thai Binh and recenve
nutrient flows of N and P of the two river systems through thew mne river
mouths, mcluding Da Bach, Lach Tray, Cam, Van Uc, Thai Binh, Tra Ly, Bu
Lat. Ninh Co and Cua Day. The budgets of N and P nurients in North coasial
estuaries are balanced wwith Tonkin Gulf waters by the nutrient flows from
mamtand, from and to the areas and offshore swaters, from and 1o the North,
and from and to the South of Tonkin Gulf coast. The nutrient flow from
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muinland contributes 90% nurient budgets 1o North coastal waters. (i .
construction of upper stream dams, nutrient flows of N and P have heen
reduced by about 30-50% and nutrient budgets in the areas have been dowr 1
their concentration inwater and total volume m coustal estuaries.

MO DAU
Quyt vt chdr ciia mér thiy viee ven ber depe nghién ciiu théng quua ms hinh sinl " hyg
v ra hén trong e thuy vue va Ltl“ buw cae dong vt c/ml Vio va Ra. .. un'mg
nghicn cin e thé gici man phat trién irong how 30 nam gan day (Gordon D.C. | pR
Bondrean, K 11 Mann. et al. LOIZC, Viadimir N Bushkin, Robert W Howvarth 7 Viét
Nam. hirong ngheén cren nay ciing da dwae mot <6 Vién khoa hoe /lep can Ir u 7 i nhi

Lién i cheong hoe Nha Trang, Vien Tai ngu\z'u va Mor trieomg Bién . f1. 2. S
én nghicn cien cae dong va quy vt chai 1rén cde vimg ca song bi tde dong i dip dip
Jam hé chica ehing 168 da s dung phueng phep hin moi ciia LOICZ {5.8] dé nelién cin

va tinh toan theo mo hinh CABARET (hinh 1) nhém diea ra nhitng kot qud cin thé dige
heong hoa mat cdch neong Ji

Téng dong Té’ng dong
vit chit vao o vatchat ra
———————— | QUY TON LAI TRONG HE =

Hinh 1: M6 hinh CABARET

Tt cu cdc dong var char déu diwvc phdn chia, tinh todn dia én dicy kign cu thé cia
tieng vimg cire song. tuy nhién déu nam trang chu trinh sinh d]u héa chung (6. 7. 8, 10,
11) V60 dii nrong cu thé la vimg eiia song hinh phéu Bach Dang va vimg cia song chiu
1his Song Himg. chiing 164 st dung chu trink sinh diat hod bién [6.7.9].

Ven bo Bie Bo ¢6 hai ving cia song 16n la hinh phcu Bach DJHE va chin hé Séng
1Héng. Mm vimg cira song déu co cde dong va chit trao déi tir Juc dia dua ra va doc theo
ven b \nom, phia Nam. 1én phia Béc va ra phia vinh Bc Bo. Gitia hm viing ctra song con
cé siirao déi cie dong viit chit cho nhau theo hai maa va ban thin mdi ving cua song con
cd domg viit chit trao déi gitra 16p nurée bé mit va trdm tich déy. Cic dong vt chit duge
dua viio mdi truemy nude 1ai hai ving ctra séng duoc phan chia (heo nhicu nendn nhumg
cha yéu qua sir van chuyén cta nude. Cac dap chia Ihuqng ngudn hé théng sone 116ng da
lam thay doi didu tiét ngnon nuoe dua ra cie vang cia song theo hai mua va luu gid mot
luong Iém phi sa trén ciac hd chira, lam thay dbi cac dong dinh dudng da vio cac ving
cira song Bito cdo nay sé trinh bay cac két qua nghién ¢l vé sy thay doi cic dong va quy
dinh dudng ni 10 va phét pho (N,P) trong cic ving cira song ven by Bic Ba.

L TAI LIEU VA PHUONG PITAP NGIIEN CU'U

Tai héu nghién ¢ dya vén két qua khao sit, phin tich va xir 1y s§ ligu ¢ d:mc thdi
dinh duong va cdc qud trinh sinh dia hoa N, P trong nude hai vang clra séng cuia 4¢ i
Nehwén cien ddnh gic tic ding cia cde cong trink hé chira thieong nguon din dién bidn
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hinh thaii vér i nguyén - mii ineong vimg cua song ven bién Dong bing Bdc B, ma s6
pTDL, 20091705,

Nhom cic phuong phap dé giai quyét cac ndi dung nghién ciru duge trinh bay dudi diy.

Viée tinh todin s thay doi heu lwgng nude va binn cit dua vao phuong phip théng ké
cba 05 tram quan tric 1ai thuong n;,uén bao gom cac 1ram Vu Quang (Song Lo), Yén Bai
(Séng Thao), Hoa Binh (Séng Da), Son Tay (Séng Hong) va Thugng Cat (Song Duon;,)
Thoi gian twoc ddp dip chira Hoa Binh. giai doan 1960-1979 va sau dip dap piai
40an1989-2008. Trén co s¢ 56 licu thdng k& vé phén phéi lru lugng nuge va bin cit tai
{huong ngudn. ap dung mé hinh todn (MIKE 21) dé c6 duge két qua phin phol luu Juong
nube va ban cat phan phdi ra chin cira sdng trude va sau dip cac dap chira.

Phuwong phip xiv ly tuong quan sinh diu héa N, P dya trén viée thid 1ap duge ham
wony quan gina Nts \/m cac dang N khodng (N - NH4", N - NOy. N - NOy'y va Pts véi I
dang khoang (> - PO.*). Dua rén su thay don vé tuu tugng mrde va pha sa do tac donn
cia diip cde ddp chira chiing 161 s tinh duoe sur thay déi cic dong va quy dinh dudng N va
P tai cac vang cira song

Phuonyg phip ngluen i trao déi cic dong dinh dwing trén cic ving ciin song dua
trén co' s vE sir trao doi qu¥ nude theo ph\rung phdp md hinh dong lue Delf3D. Dong
dinh durcing trao dér doc by duge tinh qua cic mat cit vudng géc voi duémg by dén do siu
25m tai Cat Ba d¢é xac dinh cic dong dinh dudng di vio va di ra phia Dong Bic va tai
Lach I'ruong dé xdc dinh cic dong dinh dudng di vio va di ra phia Tay Nam cua cic viing
clra sdng. Swr trao ddi quy nude cua cic ving cua song tai doi d§ sdu 25m dugc tinh 10dn
dé xau dinh dong dinh dudng tir ving cira sdng ra bién va nguoc lai.

11. KET QUA VA THAO LUAN
1. Quy dinh du@ng cita cic viing cua song ven bir Bic B.

Két qua nghién ciru da khing dinh cac dip chaa thuong ngudn da lam giam quy dinh
dudng cic dang khic nhau cua N va P (rén cdc ving cua sdng ven boy Bic By, trung binh
giam khoang 32 - 44% so véi trude khi dap cic dap chira thugng nguon (Bang 1). Nguyén
nhin giam quy dinh dudng trén cac vung ctra song [ién quan dén gidm cac dong dinh
dudng luc dia dua ra bién do luu giir nguon nuée va phi sa lo ling tai cac hd chia
thugng ngudn, khoang 50% so véi trude dip dip.

2. Sy thay déi cic dong dinh dudng
2.1. Ciic dong dinh duéng ti luc dia dua ra cdc vimg cira song

Khi dip cac ddp chira da lam thay ddi rdt 1on cic dong dinh dudng tir lue dia dé qua 09
clra song: Pa Bach, Coa CAm, Lach Tray, Vin Ue, Thai Binh, Tra Ly, Ba Lat. Ninh Co va
Cva Day ra cac vang cua song ven by Biic BS (Hinh 1). Mic do giam cac dong dinh
dudme khoang va 1dng sé cia N, P theo hai mua va trung binh nam vao khoang 23 - 43%
$0 V6i truge ddip cac dap chira thugng ngudn.
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AL vac i v
Bang | Bién di qui dinh duong khodng va 16ng 6 N vi P cic cea song ven he
Béie Bé e va san dap dep
ST i A i
] Vang | Khoing | NLNILS | N-NOy | N-NOy | P-POS | A\, ‘ Py
Maa | e thoi ) ) . . »
} " g | gin | @0 | @by | adw | in |00 | ””)’“"
if,, AR S — — =
‘ Truoe | 88.05 | 35017 | 4460 | 4655 | 255 | 039
Bach R
| Ding | Sau | G486 | 27523 | 3942 | 3288 | 181 | 02
[ — ~ | ———]
% U Treee [1743.00 | 6386.06 | 707.07 | 87042 1 5240 596
M f S;ng — ‘ —
[ | Mong | sau | 95124 3727.02 | 47248 | 46347 | 2755 | 3.6
‘ Toan | TrGc | 1831.14| 6736.33 | 75167 | 916.96 | 5501 ! 626
‘ ving Sau | 1016.10 | 4002.25 | 511.90 | 496.36 | 29.34 ‘ 327
’ Trade | 29.67 | 16129 | 2138 | 1519 | 095 . 010
| Ilglch
[‘ Diang | sau | 2033 | 15890 | 2148 | 1478 | 0.90 | 0.09
| 8 Truoe | 102836 | 532633 | 62327 | 523.65 | 3847 | 421
' Kho | D4"8 - -
\_”""3 Sau | 651.61 | 340834 | 407.74 | 33018 | 2368 | 234
l Toin | Trudc | 1058.03 | 5487.62 | 644.66 | 538.83 | 39.42 | 432
‘ viing Sau | 680.94 | 3567.33 | 429.22 | 344.95 | 24.57 | 2.64
Bpeh | TreSe | 11772 | $1146 | 6398 | 6114 | 350 00
Ding | sou | 9419 | 43422 | 60.90 | 47.66 | 271 | 030
5 X
J .. Truse | 277145 | 117125113303 1150006 | 0002 | 1007
Ppp | Shee 0 5
. \':IIII 'Iung v
| ! Sau | 1602.85 | 7135.36 | 880.22 | 793.65 | 5121 | 56!
i
. 2224, .
Toan | Truce | 2889077 "024” ”92“ 1455.80 | 94.42 | 10.57
vung o
Sau | 1697.03 | 7569.58 | 941.12 | 841.31 | 53.92 J‘ 5.90
] : el
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Trung binh nam

Hinh 1> Sir thay doi 1di egng (Tanmgay) cic dong dinh diedng khodng va 16ng 56 ctia
Nva P i lue dia dwa ra cac vimg cua song ven b Bac Bo
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Hinh 2* Bién doi tong hrong nuée dira va 09
cira song ven bo trudce va sau ddp dap

Hink 3 Bién do1 16ng heong bitn 11 dva ra
09 ciia song ven b inrde va sau dip dip

Cac dang (50 1ai ciia dinh dudng khoang co ham twong quan rét chit ché v him luong
bun cit lo limg trong nudce tir luc dia dua ra bién. Khi dép cac dap chira thugng 1 +adn, tuy
16ng lugng nuéc it thay doi (hinh 2) nhung téng lugng bin cat giam di rét lon, khoing

50% so vai trude dap dap (hinh 3) Vi vay, cac dong dinh dudng tir tuc dia dua ra cic
vung cura sdng giam rt 1on, din dén gidm quy dinh dudng trén cic ving cira song ven bl
Bic Bo.

2.2, Cdc dong dinh duGng trén cic ving ciia song ven bo Bic By

Ca hai \fung cua song hinh pheu Bach Ding va chau thd song Hon5 bi Lic dong tryc
tiép bai dip cac ddp thuong nguon tuén co cac dong dinh dudng N, P trao doi vai ving
bién Vinh Bic B6 gdm céc dong:

- Dong dinh dudmng N va P trao déi giira cac vang cira séng vai ving bién Cat Ba-Ha
Long: can bing cic huong & mat cat khéng ché vudng goc vét dudng boy 1 Cat Ba-Hai
Phéng (bang 3) cho thay cac dong dinh dwdng ca trude va sau dap cdc dap déu co hudug
di ra khot céc ving cira song Ién phia Dong Bic theo mia mua, maa khd va cii nam. Tuy
nhién, cic dong dinh dudmg di ra khoi viing cira song sau dép dap déu nho hon truée dép
dap.

- Dong dinh ducmg N va P trao déi giira cac vung clra song va ving bien Thanh Hoa -
Nghé¢ An: can bing cic dong dinh dudng tai mal cat khong ché vubng goc véi duomg bl
tai Lach Trrong - Thanh Hoa (bang 4) ca trude va sau dap cic dap déuco | ong dira
khéi cac ving cua sdng xudng phia Tay Nam theo miia mua, mia khé va ca nim. Toy
nhién, cic dong dinh dudng di ra khoi ving clra sdng sau dap dap déu nho hon so vai
truée dép dap.
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- Bang 3 Dong dinh dieimg NP (72i'w’ngd.\') nmav dd:i doc bo tai Mat cait Ceit Bér - Hai Phong
triece v san dap ddp

r‘ Mia mua Muoa khd Trung binh ndm
T.‘séﬂ" T,I";” Hweing di chuyén Iheong di chuyén Huing di chuyén
§ DB (+) | TN() | Ching | DB (+) | TN() | Ching | DB (+) | TN (-) | Ching
T Troc | 201 [ oa | 88 | e 6 60 | 357 | o | 26
170 39 131 42 3 39 212 42 169
‘053 405 S48 311 72 239 1264 477 786
628 170 458 210 42 168 837 212 625
88 30 39 34 8 26 122 58 65
” 0 72 23 b 18 95 5 90
S 60 69 32 3 29 160 63 97
72 2] 51 21 2 19 93 23 70
I'mioe 7724 2679 5045 2401 193 2207 10124 2872 7253
N .—Suu 4630 1023 3608 1548 108 1440 6178 1130 5048
uoe 839 398 441 246 2) 225 1085 419 666
e Sau 504 152 352 151 11 140 655 163 492

Bung 4: Dony

1¢ dinh dieong NP (i

waoe va sau dap dap

ay) trao doi de bor Tui Mt cdr Lach trnmg -
Thanh Hoa tr

) . .- r Mia mua Mua khd Trung binh ndm |
T';%"u ];\""‘ Ihwdng di chuyén : Hieong di chuyén ) Iwedng di chuyén ) |
o DB () | IN() | Ching | DB(r) | TN() | Ching | DB () | TN(-) | Ching
NN, Truoe 30 103 =73 16 47 =31 43 149 -104
Sau 15 42 =27 7 42 -35 22 84 -62
N-NOY Trude 132 387 255 9 248 -156 224 635 411
| | Sw 7 170 -98 45 232 -187 117 402 -285
N-NO &c |18 44 -26 1 3 -18 30 74 -44
12 Pk -1 6 29 -23 18 52 -34
19 54 -34 9 - -16 28 78 -50
Sau 10 21 -12 4 32 -18 14 44 -30
“w Triroe 787 2970 | -2183 575 1736 | -1161 1362 4706 | -3345
L Sau 389 1182 -793 386 1512 | -1126 778 2694 | -1919
e Truoe | 134 357 -223 [_70 193 -123 204 550 -346 |
L | Saw 65 | 138 4 |32 167 | 138 97 505 | -208

- Dong dinh dudmg N va P trao déi giira cic vang cua séng v ving bicn phia npoai
theo hudng vudng goc véi duamg be (Bang S): két qua nghién ciru cho thiy mot lugng 1on
cac dong dinh dudng cua N va P theo hai mila va ca nim déu ¢o hurding tir ciic viing cia
sng ra bicn. Tuy nhién. cling nhu cac dong dinh dudmg doc bd, sau dip cic dip thugny

aguon cic dong dinh dudng nay déu gidm 5o vai trude dap dap
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Bang 5 Dong dinh dreimg NP (7(:17«;1;41\) trao doi vudng goc ho gitea v vimy cieg
sGng va bin rioe va san dap dép

\ﬂﬂ mua Muaa khd Trun;‘; Bt o
Thing Thoi Irdng di chuyén Hirdng di clmyé'n ”luilll,‘{_t/i ‘ ’f”.""";
sb N o ] i A wen |
i‘ -y AN} | Chang | DB (%) | TN() | Chiang | DB () | IN:
T mwec | 277 |78 199 163 50 13 | 220 ol
R A R TR B 94 93 33 0 T
L e | 0 | 38s 785 | 992 | 339 | 652 | 1081
NNOY I e | 2w 408 548 215 332 583
Inroc | 158 | 63 96 148 53 95 153
NANOy |
Sau | 94 39 ss | s 34 49 88
ioﬁ‘ Ctmoe | 174 |61 |3 | we | 5s w0 |
Sau | 81 29 52 56 2 s 68 i
© rreee [ 6672 | 1738 S315 | 1646 | 3669 | 5995 | 1w
h Sau | 3447 | 925 2730 | 970 | 1768 | 3093 | 948
. Truoe | 909 | 332 CTews | 51 | 451 | )
Sau | 440 | 165 358 139 219
2.3. Cic ding dinh duong nii tgi bén trong cic vimg ciia song

Két qua nghién et can bang cic dong dinh dudng coa téng dinh dudng khadng N
(DIN) va P(DIP) va dinh dudng 1dng s6 cia N (Nis) va cua P (P1s) cho 1]1.w quy dinh
duding N v P vai céc dang ké trén tai cac ving cira song ven bo Bic Bo déu 1an hon e
dong di vao va di ra khoi hé cic ctra sdng (Hinh 4).

. il
Luc dia [ i Luc dia on i
) lm o Trude dip dip i lm o Sau dip 0dp
‘Tay Nam e—{ 16 569 150 — Dong Béc Tay Nam «—-{ 10 208 t3n |— Bang Bac|
535 139 1.097 tyn 389 tn| 945 1
H
lm 18r ‘ lm 10n
o Bién _ . Bién | —
Luc dia it I Locda s
g Truoc dip 83p ! 2410 1 “uidapdip
A n !
' Tay Nam e—oy 9442000 Dong Bac | Tay Nam «—oI 53920160 |— pong BéC
: 7 255 tan| 7253100 ‘ 1919 14n "
| i
) 430" tar 1 IA 145 tan
| Bién o L 8i&n
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| ETM‘“ han /)u/ IV, Dier it v Dia vat /\ Bren

or
Sau dap dap

. Dong Bac

15
Sau asp ddp

[ Luc dia or Luc dia
i n Truoe dao dp [,,,,m
1
{ i :
i :
1T y Nam——1 [REY Dong Bac Tay Nam ——yj 841 13a [
R
'
{ R
e l..n-.,
i Bien Bién
. Luc tha s T Lucéa
4stén Trwoc dap dop s tdn
"Tdy Non — 10576 140 Dong Baci Tay Nam«—oy 5900 tdn
‘ He FEL tan B Qasoan 492 tin
; »stan ! l.umn
I
‘ Bién ‘ Bién

Déng Bac

Hinh 4. Can biang cae dong va quy dinh dwidng ién cde vimg cira song ven bo Bac Bo

1rong ndnn.

Két qua nghien etru cin bing cac dong dinh dudmg cua N va P déu cho gid trédm (-) var

gid tri tuy

CUAST rat lon the hign gid tri cua cic dong dinh duGng n6i tai duge sinh ra boi

cdc qud winh sinh dia hoa trén cde vang ctra song ven bd Bic 1B¢. Trude dip cac dip
thugng nguon cic dong nay 1on gén pdp 2 ln so voi sau ddp dap va nguyén nhan la do
gidm neuon dinh dudng tir cac Tue dja duara bicn bdn phit sa bin sét duge luu gir va chon

wii trén ede ho ehim thuong ngudn

Bung 6: Can bang cdc dong di vao va di ra trén cdc vimg cira séng ven bo Béac Bo

e va sau dap ddap

] i Ra (-} "
Thing vi oo . Ting 3
2 S Thii hy up Vio (+, C.Bing
(Tinngiy) S o L e T~ | Bién | ReC) -
DIN Truoe 16590 396 1097 599 970 2666 -2270
Sau 10208 286 885 380 499 1764 -147%
5 Trudc 1456 28 97 50 92 239 =211
P
Sau 841 17 70 30 43 143 =126
— .-
Trude 94420 4168 7253 3345 4321 14919 -1u751
N1y
Sau 53920 2549 5048 1919 2145 9112 -6563
—
B ‘Truge 10570 473 666 346 513 1525 -1052
ts — -
Sau 5900 344 492 208 247 947 -603
—
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1. KET LUAN

1. Qug dinh dudmg N va P trén cic ving cua song ven bor Bic B thdi hy sau dap dip

giam rat 1on. khoang 30-40% so vo1 trude khi diip cac dip thuong ngudn. Nguyon nhan

quy dinh dudng giam sau khi dip cac dap co lién quan dén céc dong dinh duonu it luc dia
dua ra bién piam so v trude khi dip cac dap.

2. Sau khi dd[) cic dap thuong nbuon cac dong dinh dudng N va P ur lue din dua vag
cac ving cira sdng ven biy Bic l!o giam di khoang 23 - 43%, trung binh 32% Cic dong
dinh dudng tr luc dia dua ra bicn sau d.xp cde dap bi gidm hén quan dén pha sa sau dap
dip iam khoang 50% do bi luu gitr va chon vii trén cde hd chira thugng ngudn

3. Cic dong dinh dudng trao déi gitra vung bién by '[ay Vinh Bic Bo v cae ving cia
song ¢6 03 donf, chinly la doc bor Ién phia Dong Bic va xudng phia Ty Nam i dong trao
déi tre nnp gitra cac ving cura séng v bién ven ba. Che dong dinh dudng N. P trae dai piva
cic ving cura sdng va Vinh Biic B$ sau khi dip cic dap bi giam di khoang 30-40% tuong
duong voi mite dg piam cac dong dinh dudmg 1l lue dia va quy cda cde ving cua sing
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