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PANH GIA ANH HUONG CUA XAM NHAP MAN DEN
CAC CONG TRINH LAY NUOC TUOI VAO THOI K1
KIET CUA SONG NINH CO

Nguyén Bach Tung", Ping Pinh Pirc!, Trin Vinh Quang', Nguyén Pai Trung?

Tém tit: Cdc tinh ven bién ciia dong bang séng Hong cé nén néng nghiép twong doi phdt trién.
Tuy nhién, cdac tinh ven bién bi anh huong rat 1ém béi cdac hién twong thoi tiét cuc doan nhue: béo,
1ii lut, han han...Han hén (Xam nhdp mdn) la mét trong nhitng vin dé anh hwéng va dwoc quan tam
chinh la nguon nude cung cdp twéi. Do dé, viéc danh gid chat lwong nwée twdi (@6 man) dwoc ldy
tai cdc con séng la van dé cdp thiét. Trong hé thong dong bang séng Hong, séng Ninh Co la nhanh
séng I6n ¢é sike anh hwéng rat I6n dén hé thong séng va ddc biét anh hwong dén tinh Nam Dinh.
Nguon nwée tudi dwoe ldy trén séng Ninh Co qua cdc ciea ldy nuée theo dinh tinh ma chwa ¢é
nghién ciru ndo danh gid theo thoi gian dé cé thé xdc dinh dwoc thoi gian ldy nwée tudi cho phit hop.
Chinh vi vdy, nghién civu sir dung mé hinh MIKE 3 dé tinh todn va danh gid kha ndng ldy nwdc tidi
ciia séng Ninh Co qua cdc cira ldy nuwéce theo thoi gian trong mua kiét dé dwa ra phwong dn ldy
nmiee phiv hop cung cap nuwde tdi nong nghiép cho cac huyén Nghia Hung, Hai Hau, Xuan Truong,

True Ninh thuoc tinh Nam Dinh.

Tw khoa: Xam nhap man, Nong nghiép, Tuoi tiéu, Ninh Co, MIKE 3.

Ban Bién tap nhén bai: 25/11/2019  Ngay phan bién xong: 07/01/2019  Ngay dang bai: 25/02/2019

1. Pit vain dé

X4m nhap mén 13 qua trinh nudc bién 1an sau
vao trong dit lién qua cac cira song ven bién.
Day ciing 1 mot qua trinh phire tap lién quan dén
thuy dong luc hoc va céan chuyén chét trong
song. Su twong tac gitra nudc ngot va nudc bién
dién ra dudi sy tac dong cia luu luong dong
chay trong song, thiy triéu, gid va cac nhan td
khac anh huong dén su pha loang, xao tron cua
nude sdng voi nude bién.

Do tinh chit quan trong cua hién tugng xam
nhap min c6 lién quan dén hoat dong kinh té - xa
hoi ctia nhidu qudc gia nén van dé tinh toan va
nghién ctu da dugc dat ra tir 1au. Muyc tiéu chu
yéu cia cong tac nghién ctru 1a ndm dwogc quy
luat cua cac qua trinh nay dé phuc vu hoat dong
kinh té - x3 hoi, qudc phong ving ctra song nhur

O cac nudc nhu My, Nga, Ha Lan, Nhat, Trung
Qudc,... Sir dung cac phuong phap co ban dugc
thuc hién bao gém: thuc nghiém (dya trén s6 lidu
quan trac) va mo phong qua trinh bang cac mo
hinh toan. Viéc md phong qua trinh dong chay
trong song ngdi bang mo hinh toan duoc bat dau
tir khi Saint-Vennant cong b6 hé phuwong trinh
mo phong qua trinh thily dong luc trong hé thong
kénh ho mot chidu ndi tiéng mang tén 6ng.
Chinh nho suc manh ctia hé phuong trinh Saint
-Venant nén k¥ thudt tinh sai phan va cong cu
may tinh dién tor dap ung dugc thi mé phong
dong chay trong song ngoi la cong cu quan trong
dé nghién ciru. Moi du 4n phat trién tai nguyén
nudc trén thé gisi hién nay déu coi mé hinh toan
dong chay 1a noi dung tinh toan khong thé thiéu.
Mo phong dong chay bang cac phuong trinh

"Trung tam Pong luc hoc Thuy khi Moi truong, Truong Pai hoc Khoa hoc Ty nhién Ha Noi
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thuy dong luc di tao tién dé giai toan lan truyén
min khi két hop véi phuong trinh khuéch tan.
Str dung phuong trinh bao toan va phuong trinh
dong luc két hop v6i phuong trinh khuéeh tan da
mé phong dugc qué trinh lan truyén vat chat hoa
theo dong chay nhu lan truyén man ving cira
song, céac loai chét thai tir cac nha may, khu cong
nghiép,...

Trong vai nam gan day, trén thé gidi co mot
s6 nghién ciru vé tac dong cua Bién dbi khi hau
cling da dugc cong bd sir dung md hinh Mike 21
dé tién hanh danh gia tac dong ctia Bién dbi khi
hau dén do man trén song Mé Kong. Conard va
cac cong su di cong bd cac nghién ctru sir dung
md hinh tri tué nhan tao dé du bao bién dong do
man do Bién d6i khi hau gay ra trén ving cta
song Savannah. Nghién ctru xam nhap man &
Vi¢t Nam dugc quan tdm tir nhitng ndm 60 khi
bat dau tién hanh quan tric 46 man ¢ hai ving
ddng bang song Hong va song Ciru Long. Dbi
v6i ddng bang song Ciru Long do dic diém dia
hinh (khong c6 dé bao) va murc @6 anh hudng co
tinh quyét dinh dén san xuat nong nghiép & vu
laa quan trong toan qudc nén viée nghién ciru
xam nhap min & day dugc cha trong nhiéu hon
dac biét thoi ky sau 7 nam 1976. Khoi dau 1a cac
cong trinh nghién ciru, tinh toan cta Uy ban song
Mé Kongvé xac dinh ranh gidi xdm nhap min
theo cac phuong phéap thong ké trong hé thong
kénh rach thudc 9 ving cira song thudc dong
bang song Cau Long. Cac két qua tinh toan tir
chudi sb liéu thue do da 1ap 1én ban dd déng tri
man voi hai chi tiéu co ban 1%o va 4%o cho toan
khu vuc ddng bang trong nhimng thang XII dén
thang IV.

Hién tuong xam nhdp méan trén cac hé théng
song dién ra ngay cang phuc tap, ranh gidi min
thuong bién ddi theo khong gian va thoi gian,
cac md hinh 1 chiéu, 2 chiéu chi danh gia duoc
xam nhap man theo thoi gian ma khong danh gia
duoc ranh gidi xam nhap man theo tﬁng. Do vay,
mo hinh 3 chiéu c6 thé danh gia duoc sy phan
tang ciia d6 man theo khong gian va thoi gian.
Tir d6, két qua tinh toan 13 du vao dé danh kha
ning liy nudc tir song vao trong dong rudng.

TAP CHi KHI TUQNG THUY VAN

Nghién ciru da ké thira két qua tinh toan mé hinh
MIKE 3 cua dé tai cap Qudc gia KC.08.05/16-20
[1] & danh gia xAm nhap man séng Ninh Co
theo khong gian va thoi gian. Tuy nhién, trong
nghién clru nay s€ danh gid hi¢n trang xam nhap
man cua song Ninh Co anh huong t6i kha nang
ldy nudc trén song, cling 1a hudng nghién ciu
m&i dbi v6i khu vuc nghién ciru va ciing 1a bude
dau dé nghién ctru cho cac luu vuc tiép theo
trong tuong lai.

2. Phwong phap nghién ctru va co sé¢ dir
liéu

2.1 Gidi thiéu khu vwe nghién cviu

Song Ninh Co la mdt phan luu cua dong
chinh song Hong d6 tryc tiép ra Vinh Bic Bo
qua ctra Lach Giang (ctra Ninh Co). S6ng Ninh
Co dong vai tro quan trong trong van tai duong
thuy, thiy loi cung cdp nudc tudi cho nong
nghié€p cua tinh Nam Pinh. Song Ninh Co ¢6
chirc nang cung cip nudc tudi ndng nghiép cho
cac huyén Nghia Hung, Hai Hau, Truc Ninh,
Xuan Truong. Tuy nhién, nhiing ndm gén day
hién trang xam nhap man trén song Ninh Co
dang dién bién phirc tap gay anh huong rat 16n
dén con ngudi, nén kinh té cia tinh Nam Binh.

bdi véi song Ninh Co, nhitng ndm qua mac
du da duoc quan tim dau tu, song do nhidu yéu
t6 tac dong 1am hé thong cong trinh thuy loi xudt
hién nhitng van dé ton tai, anh huong rat 16n t6i
c4c linh vuc phat trién san xuét va sy ting truong
kinh té xa hoi cta dia phuong:

Hé thdng cong trinh thuy loi qua nhiéu nam
sir dung dén nay nhiéu cong trinh da xudng cap
nghiém trong, khong dap tng yéu cau cta san
xuét. Viée phat trién cac khu dé thi, cong nghiép,
duong giao thong... anh huong rat nhidu t6i
tuoi, tiéu phuc vu san xuét, dan sinh kinh té cta
dia phuong [2]. Hé s tudi, tiéu hién nay con
thap chua dap tng dugc yéu cau san xuat. Hé
théng tudi moi dat tor 0,86-1,0 1/s/ha (trong do
yéu cau la 1,25-1,3 1/s/ha); hé s6 tiéu méi dat
khoang 4-5 1/s/ha (yéu cau la 7,0-7,2 I/s/ha). Do
bién dong thoi tiét khi twong thily van, han hén,
1l lut ngay cang gia tang, dac biét d0 man ngay
cang xam nhap sau hon vao dat lién, gdy anh
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hudng cho viée lay nudce, lam tang nhu cau rira
man [2].
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Hinh 1. Ban do khu viee nghién civu va cong
trinh lay nuoc

Trong nhitng ndm gan day, Nam Dinh c6 di¢n
tich dat nong nghiép khoang 115 nghin ha, trong
do6 dién tich dat trong lta gan 80 nghin ha, hon
15 nghin ha NTTS. Cac hién tugng thoi tiét cuc
doan nhu rét hai kéo dai, ning nong bat thudng,
han han, mua bao 16n, ung lut... 1am cho hang
chuc nghin ha cdy trong bi anh huéng mdi nam,
thiét hai hang chuc ty dong. Dic biét, nhitng cac
x3 ven bién ctia 3 huyén Nghia Hung, Giao Thuy
va Hai Hau, tinh trang xam nhdp man tang, do
mudi 1%o vao sau trong dat lién gan 25 km. trén
song Ninh Co, min 14n sau dén cira cong Mic 2
véi 46 man 1,7%o, cach bién téi 37 km. Xam
nhap min gay nhiéu anh huéng nghiém trong,
trong d6 anh huong truc tiép dén san xuét nong
nghiép, 1am giam kha ning sinh truong phat trién
ctia lua. Tiéu biéu, vu Pong Xuan 1987-1988 &
Xuan Thuy va vu Pong Xuan 1998-1999 tai
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mién ha huyén Nghia Hung thudc tinh Nam
Dinh, da c¢6 noi laa chét do nude 1ay vao dong co
dd man vuot qua gioi han cho phép [3].

2.2 Phwong phap nhién ciru

Vé6i nghién ctru nay ké thira két qua hiéu
chinh va kiém dinh ciia mo6 hinh MIKE 11 va
MIKE 3 tinh toan trong d& tai cap Qudc gia
KC.08.05/16-20 “Nghién ctru danh gia xu thé
dién bién, tic dong cua han han, xdm nhap min
d6i v6i phat trién kinh té - xa hoi ving dong bang
song Hong - Thai Binh va d& xuét cac giai phap
mg pho” Ho Viét Cuong va cs, Phong TNTD
Qudc gia vé DLH S6ng bién, nim 2016-2019.

Tinh toan théng ké trén co so sb lidu dong
chay tai tram Son Tay quan tric dai dién dong
chay vé ha luu. Qua do, danh gia va xac dinh
dong chay mua kiét tinh toan luu Iugng mua kiét
g vai tan sudt 90%, luu lugng mua kiét ing
vé6i tan suét 50%, luu lugng trung binh mua kiét.
Tir d6, tinh toan dong chay dén séng Ninh Co va
din bién xam nhap man ung vdi cac dong chay
kigt tinh toan tram Son Tay.

Str dung bd mé hinh MIKE 3 dé tinh toan
thuy lyc va nhiét mudi cho khu vuc song Ninh
Co. Mb hinh MIKE 3 mé hinh trong bd phan
mém MIKE, ddy 1a mé hinh sé tri 3 chiéu duoc
phat trién phuc vu tinh toan thuy dong luc hoc
cho cac khu vuc c6 dia hinh phtic tap nhu dai
duong, ving bién ven bo, cira song va ho, c¢6 kha
nang md phong chi tiét hé théng thuy dong luc
trong d6 c6 tinh dén anh hudng cua phan ting
mét do, nhiét do, d6 mudi va cac tuong tac cua
cac yéu té khi quyén bién (khi ap va gio trén
mat). Mo hinh MIKE 3 st dung cac phuong
trinh nhu: Phuong trinh lién tuc, phuong trinh
chuyén dong, phuong trinh nhiét mudi dé giai
bai toan lan truyén man trong song va bién.

- Phuong trinh lién tuc:

ou oOv oOw
—t—+—

=S 1
ox Oy Oz L

- Phuong trinh chuyén dong ctia u va v theo
phuong x va y:

ou ou’ o ﬁwu_fv_ __L&_ij'—d +F +—(V—)+ S (2)
at ax ay 0z Ox Po Ox
8\) 6v Ouy 6WV:—fu a__L&_ij—dz—kF +—(V—)+ S )
5 oy ox oz 0y Py 0y
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Ty, M PLac, @
P oz p i
Trong d6 p, mat do khong khi, C,, hé so

nham va W, la toc do gio.

CWO W W
Cw = CWO +#(Cwl _CWO)
VV] _Wo
Cwl
W <W,
W, <W <W,
W >W,

Trong d6, C,,o= 0.0013; W, = 0 m/s; Coi =
0.0026; W, =24 m/s; C,0=0.0013; Wy =0m/s

Cong thirc tinh van chuyén nhiét:

Coi =0.0026, W, =24 /s;

Trong do t 1a thoi gian; M 1a myc nudce; d 1a
d0 sau; h 1a 3o sau téng cong; x, y, z 1a hé toa do
cartesian; u,v,w la thanh ph::fln van toc theo
hudng; f 1a tham sb Coriolis; g 1a gia toc trong
truong; P 1a mat d§ nudc; Sxx, Sxy, Sxz, Syy 1a thanh
phan tensor (mg suat birc xa; t 1a thanh phan nhét
ri theo phuong dig; pa 14 4p sut khi quyén; S
1a Iuu lugng ngudn diém; us, vs 1 thanh phan toc
d6 theo huéng ctia ngudn vao maéi trudng xung
quanh; F., F, 1a thanh phan tmg suét theo phuong
ngang.

a_T+8uT+8vT+8wT:FT+Q(DV5_TJ+IE]+7~SS (5)
ot oOx 0Oy 0Oz 0z 0z
6_S+aﬂ+aﬁ+aﬂ: Fv—}-i(Dva—S}FSvS (6)
ot oOx Oy oz S 0z oz ‘

Trong d6 Dv la h¢ s6 x40 tron rdi theo
phuong thang dimg; H 1 ngudn trao doi nhiét
vo1 khi quyén; Ts va ss 1a nhiét d6 va d6 mudn
ctia ngudn; F 1a khuéch tan theo phuong ngang.

2.3 Xdy dung kich bdn tinh todn

Xam nhap man Ia hién tuong man l4n sau vao
trong dt lién anh hudng boi cac yéu td khi tugng
- thuy vén: gid, mua, bdc hoi, nhiét do, lugng
nudce do tir thuong nguf‘m, thuy triéu. Tuy nhién,
cac yéu to khi tugng vao thoi gian mua kiét it
anh huéng ma chu yéu la luu luong nudc tir
thuong ngudn do vé va thiy tridu. Do vay nghién
ctru xay dung kich ban tinh toan mo6 phong lan
truyén min dudi cac kich ban vé luu luong nude
trén thuong Iuu va thiy triéu ciia khu vuce nghién
clru.

TAP CHI KHI TUQNG THUY VAN

Theo thoi gian, su phan hoa dong chay rat sau
sac, luong nudc 16n nhét da quan tric dat toi
32.500 m¥/s (8/1954 tai Son Tay) gap 40 - 50 lan
dong chay nho nhét trong mua kiét (700 m?/s).
Trong nam c6 su phan mua rd rang: mua It va
mua kiét.

Mua kiét trén Iuu vuc thuong kéo dai 7 thang
tir thang 11 dén thang 5 nim sau nhung chi
chiém 26,8% luong dong chay ca nam, trong d6
thang 11 1a thang chuyén tiép tir mua 1d nén dong
chay trong song giam, thang kiét nhét thuong roi
vao thang 3. Nghién ctru tinh toan dong chdy kiét
tram Son T4y tir d6 str dung mo hinh toan dé tinh
toan dién bién dong chay va dién bién xam nhap
man trén song Ninh Co anh huong dén kha ning
ldy nudc cua cac cong trén song Ninh Co.
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Luu lwgng trung binh mua kiét tram Son Tay
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Hinh 2. Biéu do6 phan bé dong chay trung binh miia kiét qua tram Son Téy
tir nam 1956 - 2016
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Hinh 3. Puong tan sudt dong chay kiét tram Son Tdy

Bang 1. Cao do muc nwoc bién ven bo twong vng voi tan suat tai khu viec nghién ciru

Cao d6 muc nwéc bién ven bo twong ing véi tan suit tdng hop tai cac diém MC16 [TCVN9901-2014]

Tan suit P% 0,5 1 2
Chu ky lip lai, nim 200 100 50
MC16 490,0  400,7  327,0

5 10 20 50 90
20 10 5 2 1
247,71 198,9 158,0 114,0 87,0

Theo TCVN 9901-2014, cao trinh muc nudc
bién ven bd twong Gmg véi tan suat thiét ké (t6
hop cua tan suat muc nudc tridu, tan suat nudc
dang do bio) da duoc cac chuyén gia tinh sin
bang cac dudng tAn sudt tai cac vi tri dién hinh
doc b bién tir Mong Cai dén Ha Tién. Toa do
dia ly va cao d6 myuc nudc bién ven b tai cac vi

tri ndi trén twong Ung voi cac tan suat tinh toan

va chu ky sb nam lap lai [5].

Tir két qua tinh duong tan suat dong chay
mua ki¢t tram Son Tay, nghién ctru chon ra
nhing dién hinh ctia mua kiét nhu luu luong ting
v6i tan sudt 90%, tan sudt 50% va luu lugng
trung binh mua kiét va két qua cao d6 muc nudc
tinh toan trong TCVN 9901-2014 da xay dung
céc kich ban duoc thé hién dudi bang 2.

TAP CHi KHI TUQNG THUY VAN
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Bdng 2. Tong hop cdc kich ban lwa chon tinh todn dién bién dong chay va xdam nhdp man
song Ninh Co

. . Luu lwon Tén sqfit Cao do
Ay 2 Tan suat Q Luu luwgng Nim dai ong H xuat mure
Tén kich bédn Ky 1en 3 < tram Son o A
xuat hién (m?/s) bieu A3 hién nuée
Tay(m’/s)
(cm)
KB1 TB mua kiét o
(QTB + HTB) nhidu nim 1606 1998 1603 50% 114,0
KB2 . )
(Q 50% + H 10%) 50% 1575,15 1975 1567 10% 198.,9
KB3 o o
(Q50% + HTB) 50% 1575,15 1975 1567 50% 114,0
KB4 . )
(Q kiét +H 10%) 90% 1211,76 1989 1204 10% 198,9
KBS N o
(Q kiét + H TB) 90% 1211,76 1989 1204 50% 114,0

2.4 Pdnh gid kha néng ldy nwéc ciia mét sé
cong trinh trén song Ninh Co vao thoi ki mua
kiét

Trong nhiéu nam, thang kiét nhat ciia Pong
bing song Hong thuong dién ra vao thang 3
trong nam. Trong thoi gian nay, cac loai cay

trong dang can bd sung nudc. Do viy viée ldy
nudc vao trong ndi dong 1a rat quan trong,
nghién ctru tinh toan thoi doan tir 1/3-31/3 dé xéac
dinh lugng thoi gian cac cng lay nude bi nhidm
man.

Badng 3. Vi tri cdc cong ldy nude trén séng Ninh Co

Tén céng X Y Nhiém vu D0 rong c(")ng Cao trinh day cf')ng
MonR6  106.321 20.344  Tuéi 4 -1
TayKhu  106.313 20316  Tudi 1.5 -1
PongNé  106.322 20298  Tudi 3 -1.5
Trung Linh  106.331 20297  Tuéi 6 -1.5
BicCau  106.329 20286  Tudi 25 -1.5
Tra Thuong 106.323 20.267  Tudi 6 2
Lo Xuyén 106.324 20.281 Tuéi 2 -0.6
Roc 106.309 20.253  Tudi 4 -1.5
Keo 106.307 20251  Tudi 25 -1
AnNinh 106293 20.242  Tudi 1.6 0
Hong Phong  106.290 20.240 Tudi 2.2 -1
Mic 1 106.285 20.237  Tuéi 6 2.5
béi 106270 20.244  Tudi 4 -1.5
Pbi Con 106262 20245  Tudi 22 0.7
Tré 106.246 20238  Tudi 4 -1.8
Thép 106.236 20231  Tudi 8 2
Tryc Cuong 106221 20221  Tudi 3 -1.5
Nam Tan 106225 20229  Tudi 6 2.5
Dam 106.206 20.209  Tudi 4 -1.5
Ngoi Cat  106.193 20.122  Tuéi 25 -1.5
Ninh My 106.199 20.115  Tudi 10 3
S65 106.311 20333 Tudi 2 -0.6
PhamRy 106279 20236  Tuéi 2.2 0.5
Mic 2 106299 20247  Tudi 8 2

Trong nghién ctru da tinh toan 10 diém trich
két qua theo cac cong lay nuéc 1a: Ninh My,
Ngoi Cat, Truc Cuong, Nam Téan, Thbp, Hong
Phong, Tra Thuong, Trung Linh, Tay Khu, S

TAP CHi KHI TUQNG THUY VAN
S thang 02 - 2020

5. Cac cong lay nuéce duoge trai dai doc song
Ninh Co. Vi tri cac cong dugc thé hién dudi hinh
4.
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Hinh 4. So do cdac cong lay nuée trén song Ninh Co

Theo QCVN 08-MT:2015/BTNMT Quy
chuan k¥ thuat qudc gia vé chit lugng nude mat
¢6 quy dinh néng d6 Cl trong nude dbi voi nude
su dung cho sinh hoat, an uéng 1a 250 mg/1. Péi
v6i nude st dung dé tudi tidu, thuy loi 1a 350
mg/l.

3. Két qua va thao luin

Hiéu chinh va kiém dinh mé dun thay luc

Sau khi thiét 1ap luéi tinh va mé hinh tinh

toan 3 chiéu lan truyén min cho khu vuc song
Ninh Co. Dé chuan hoa mé hinh tinh toan can
hiéu chinh va kiém dinh mé hinh dé két qua tinh
toan phu hop nhét vé6i thue té hién tuong xam
nhdp man tai vung song Ninh Co. S6 liéu hiéu
chinh va kiém dinh myc nuée va d6 mén tai song
Ninh Co 14 s6 liéu do dac muc nudc tai tram Pha
L& vao thoi diém 20/2/2017-15/3/2017.

Bdng 4. Chi tiéu phan tich két qud hiéu chinh thity lyc

Tén tram  Chi tiéu Nash Chi tiéu RMSE Chi tiéu MSE  Két qua

Phu L& 90,01 0,049 0,0024 Tot
2
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Hinh 5. Ket qua hiéu chinh myc nwoc thuc do va tinh toan tram Phu Lé

Bdng 5. Chi tiéu phan tich két qua kiém dinh thiy liuc

Tén tram Chi tiéu Nash Chi tiéu RMSE  Chi tiéu MSE  Két qua
Phu Lé 97,1 0,038 0,0014 Tot

Két qua hiéu chinh va kiém dinh mé dun thuy
luc cua tram Pha L& cho théy chi s6 Nash dat
trén 90%, chi s MSE, RMSE tién din dén 0. Do
vay, thong s thuy luc phi hop dé mé phong lan
truyén man cho séng Ninh Co.

Hiéu chinh va kiém dinh md dun khuéch tin

Sau khi hiéu chinh va kiém dinh mé dun thuy

luc cia mé hinh dat két qua tdt, tién hanh hiéu
chinh va kiém dinh lan truyén méan véi thoi gian
do man duogc hiéu chinh va kiém dinh vao 2 dot
do langay 07/02/2017 va ngay 08/03/2017 tai 10
vi tri tir km 0 (cira song) dén km 22 (vao trong
song).
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Hinh 6. Két qua kiém dinh muc nuéce thue do va tinh todn tram Phii Lé

Twong quan d§ man thue do va tinh toan tai vi tri 4 km
28.5
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y = 1.0764x - 1.8009 %
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27

26.5

26
25.5 /

*

25

25 25.5 26 26.5 27 27.5 28

Hinh 7. So sanh dé mén thuc do va tinh toan tai mat cdt vi tri 4 km

Twong quan do man thyuc do va tinh toan tai vi tri 8 km

- e
y=1.1716x -4.1971 /
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Hinh 8. So sanh dé man thue do va tinh toan tai mat cat vi tri 8 km

Twong quan do man thuc do va tinh toan tai vi tri 18 km
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Bang 6. Ket qua danh gia cac chi tiéu tai mot
SO Vi tri trén song

Vitri H@ s6 twong quan Két qua

4km 9.5 ot
8 km 99.1 Tét
18 km 57.96 Pat

- Két qua hi¢u chinh va kiém dinh md hinh
lan truyén man twong d6i phu hop véi xu thé
xam nhap man tai khu vuc song Ninh Co. Véi
bién d¢ chénh I¢ch do man gitra thuc do va tinh
toan khoang 0,15-2%o. Ném mdn ctra song Ninh
Co di theo hudng sat bo phai tinh tir ctra song
Ninh Co chiy vao. Nguyén nhan do nudc bién
d6 theo hudng ctra song Ninh Co (Pong Nam).
Do d6, man & sat bo phai c6 xu thé 46 man cao
hon bo trai.

BAI BAO KHOA HQC

- V6i bo thong s6 sir dung dé hiéu chinh va
kiém nghiém mé hinh phu hop véi két qua thuc
té do vay c6 thé sir dung dé mé phong cac kich
ban khac cho luu vuec.

Tir céc thong sb thiét 1ap dau vao tinh toan
md phong cho 5 kich ban xam nhap man vung
ctra s6ng Ninh Co. Két qua mo phong s& danh
gia dugc kha nang xam nhap man theo cac kich
ban va kha nang ldy nudc clia cac cong theo cac
kich ban. Ttr d6 s& hd trg cong tac van hanh va
diéu tiét cac céng c6 hiéu qua. Theo nhu s6 liéu
tram Son T4y nhiéu nim thi thang 3 c6 trung
binh luu lugng 1a thip nhat. Do véy, két qua mo
phong duoc tinh toan 1a thoi doan dai dién vao
thang 3 1a thang kiét nhat ctia nhiéu nam.

ey L

0 b

pead Ee

Hinh 10. P mén doc séng thoi ki triéu lén (a), triéu xuong (b) img véi kich ban 1

Hinh 9. So sanh do man thuc do va tinh toan tai vi tri mat cat 18km
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Ninh Ngoi Trgc Nam Thép Hoéng Tra Trung Tay S65
My Cit  Cudng Tan Phong Thugng Linh  Khu
Tén cac cbng lay nude

Hinh 11. 86 gio dé mdn vueot ngueong tai cdc cong ldy mede theo kich ban 1

Theo két qua mo phong kich ban 1, ranh giéi  gidi man 4%o vao thoi ki triéu xudng xam nhap
man 4%o xam nhap vao trong séng tinh tir cta  khoang 10 km. S6 gid vuot ngudng tai vi tri
vao khoang 16 km véo thoi ki tridu 1én va ranh  Ngoi Cat va Ninh My 1a trén 50% tong s gio.

Im]
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Vertical profile from (625162, 2212529) 10 (636448.2250146)
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Hinh 12. B¢ mén doc séng thoi ki triéu lén (a), trieu xuong (b) iing voi kich ban 2
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100 100 Phén trim gid' vurgt ngwdng min tai cic cdng
100 ~
< 90
2
& 70 -
§. 60 -
> 50 4
2 40
oy 1 30
g 30 17 17
. E’ 20 A
e 10 1 . . 0 0 0 0 0
0 m

NinhM§ Ngdéi  Truc Nam Tan Thép Hdng Tra Trung TayKhu S§5
) Cat  Cuong Phong, Thugng Linh ) )
Hinh 13. 86 gio do man vuot nguong tai cac cong lay nudc theo kich ban 2
Theo két qua mo phong kich ban 2, ranh gi¢i  khoang 14 km. S6 gio vuot ngudng tai vi tri
man 4%o xam nhdp vao trong song tinh tir cra  Ngoi Cat va Ninh My 1a tong thoi gian, cong
vao khoang 28 km vao thoi ki triéu 1én va ranh  Truc Cuong, Nam Tan, Thdp vuot ngudng min
giéi man 4%o vao thoi ki tridu xuéng xam nhap  tir 15-30% tong sb gid mod phong.

[ Wertical profile from (625162 2212529) to (536448 2250146)
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Hinh 14. P man doc séng thoi ki triéu lén (a), triéu xuong (b) iing véi kich ban 3
Theo két qua mo phong kich ban 3, ranh giéi  khoang 5 km. S6 gio vurgt ngudng tai vi tri Ninh
man 4%o xam nhdp vao trong song tinh tir chua My 1a 50%, vi tri Ngoi Cat vugt ngudng do man
vao khoang 12 km vao thoi ki triéu 1én va ranh  trén 40% tong gid mo phong.
gidi man 4%o vao thoi ki tridu xuéng xam nhap
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Phén trim s gio vwrot ngudng min tai cic cdng
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Ninh My Ngdéi  Tryc NamTan Thép Hdng  Tra  Trung TayKhu S65
Cat  Cuong Phong Thuwong Linh
Tén cac cong lay nudc

Hinh 15. 6 gio d6 mén vuweot ngudng tai cac cong ldy nude theo kich ban 3

Phan trim s gio vugt ngudng (%)

=]

Vertical profile from (625162 2212529) to (636446, 2250146)
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Hinh 16. Bo man doc song thoi ki triéu lén (a), triéu xuong (b) ung voi kich ban 4
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Ninh My Ngoi U Nam Thop Hong Tra Trung Tay Khu S65
Cat Cuong Tén Phong Thuong Linh L
Tén cac cong lay nudc

Hinh 17. 86 gio A6 man vieot ngudng tai cdc cong ldy nwée theo kich ban 4

otng

am s6 gio vu

Phén tri

TAP CHI KHI TUQNG THUY VAN
S thang 02 - 2020



Theo két qua mo phong kich ban 4, ranh gidi
man 4%o xadm nhap vao trong song tinh tir ctra
vao khoang 33 km vao thoi ki triéu 1én va ranh
giéi man 4%o vao thoi ki tridu xuéng xam nhap
khoang 19 km. SH gi0 d6 man vugt ngudng tai
vi tri Ngoi Cat va Ninh MJ toan thoi gian mo
phong, tai vi tri céng Truc Cudng, Nam Téan sd
gior 46 man vuot ngudng 14 trén 50% tong sb gio,
vi tri Thdp 14 trén 35% tong so gio.

Theo két qua mo phong kich ban 4, ranh gidi

m Vertical profile from (625162 2212529) to (536448 2250148)
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man 4%o xam nhdp vao trong song tinh tir cua
vao khoang 30 km vao thoi ki triéu 1én va ranh
gidi man 4%o vao thoi ki triéu xuéng xam nhap
khoang 17 km. Sb gio d6 min vuot ngudng tai
vi tri Ngoi Cat va Ninh M 1a toan thoi gian mo
phdng, tai vi tri céng Tryc Cudng, Nam Tan sb
gio 40 man vuot ngudng 1a trén 30% tong thoi
gian mo phong, vi tri Thdp 1a 25% thoi gian md
phong.
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Hinh 18. D¢ mén doc séng thoi ki triéu lén (a), trieu xuong (b) iing voi kich ban 5
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Ninh  Ngoi Truc Nam Thop Hong Tra  Trung TayKhu S65
My Cit  Cuong Tan Phong Thuong Linh

Tén cac cong ldy nude

Hinh 19. S6 gio d6 man vieot ngudng tai cdc cong ldy nwée theo kich ban 5
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4. Két luan

Véi két qua nghién ciru, cho thay dién bién
min trén song Ninh Co dién bién rat phic tap.
D06 man phan bd theo tang gan nhu dong nhét do
d6 viéc 1y nudc theo ting ciing gap nhiéu kho
khin. S gio nhiém man ctia cac ting gan nhu la
gidng nhau chi léch nhau tir 2-5 gio. Vi vay tai
céc vi tri cong gan cira nhu Ninh My, Ngoi Cat
la gén nhu bi nhiém man hoan toan vao mua kiét
va khong thé lay nudc tudi cho ndi dong.

Tai cac vi tri g?ln ctra theo thoi ki kiét trung
binh nhiéu nim c6 d6 man vuot ngudng trong 1
thang chiém khoang 40% thoi gian cua thang.
Do vay viéc lay nudc trong thoi gian thang 3 1a

rat khé khan, cac huyén gan ctra nén thay doi co
ciu cdy trong, chan nudi phu hop dé khai thac
nuoc da va hop 1i.

Nghién ctru di cho thay kha nang tinh toan
va xac dinh xam nhép man theo mé phdng 3
chiéu twong ddi tot. Nghién ctru budc dau vé lan
truyén man theo tﬁng trén mot luu vuc song nho,
tir d6 1a tién dé cho cac nghién ciru sau nay danh
gia kha nang ldy nudc, cung cap nude cho cac
lru vue song 16n khac nhu: Vu Gia - Thu Bén,
DPdng bang song Ciru Long,... dic biét cac nha
may xir li nu6e cho cac thanh phd 16n nhu nha
may nudc Cau Do (Pa Néng), nha may nudc
Ho6i An léy nudc trén song Vinh Dién,...
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EFFECTS OF ASSESSMENT TO SALINIZATION IRRIGATION
WATER WORKS TO GET THE SELLERS PERIOD NINH CO RIVER

Nguyen Bach Tung'’, Dang Dinh Duc!, Tran Vinh Quang', Nguyen Dai Trung’
!Center for enviroment fluid dynamics, VNU university of Science
Central region college of technology - economics and water resources

Abstract: The coastal provinces of the Red River Delta have relatively developed agriculture.
However, coastal provinces are greatly affected by extreme weather events such as storms, floods,
droughts ... Drought (Saline intrusion) is one of the issues that is of great concern and direct influ-
ence. Next to the water supply for irrigation. Therefore, it is imperative to assess the quality of ir-
rigation water (salinity) taken in rivers. In the Red River Delta system, Ninh Co River is a large
tributary that has a great influence on the river system and especially affects Nam Dinh province.
Irrigation water source was taken on Ninh Co River through qualitative intake gates without any
studies evaluating over time to determine the appropriate time for irrigation water intake. Therefore,
the study uses the MIKE 3 model to calculate and evaluate the ability of Ninh Co river to take irri-
gation water through the intake gates over time in the dry season to devise an appropriate water sup-
ply plan for water supply. agricultural irrigation in Nghia Hung, Hai Hau, Xuan Truong and Truc
Ninh districts of Nam Dinh province

Keywords: Saline intrusion, Agriculture, Irrigation, Ninh Co, MIKE 3.
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