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UNG DUNG MO HINH MIKE 3 MO PHONG XAM NHAP MAN SONG
NINH CO TRONG DIEU KIEN BIEN POI KHi HAU VA NUOC BIEN DANG

Ho Viét Cuong

Vién Khoa hoc Thuy lgi Viét Nam
Tran Ngoc Anh, Nguyén Bich Tung
Truong Pai hoc Tw nhién

Tém tit: Viét Nam la quoc gia dirge dir bdo sé chiu anh hwong nang né cdac tdac dong cua bién doi khi
hdu, theo kich ban vé BDKH dwoc Bo Tai nguyén va Moi truong cong b6 nam 201 6, voi kich ban nong
do khi nha kinh cao RCP8.5 vao dau thé ky, nhiét do frung binh nam trén toan %uoc co muec tang pho
bién tir 0,81, 1°C. Vao glwa thé ky, ¢ khu wiee phia Bdc ting pho blen tir 2,0+2,3°C va dén cuoi thé ky,
nhiét do o phla Bic tang tir 3,3+4,0°C. Luong mua mua kho vung dong bang Bic bo co xu the giam den
15%. Murc nudc bién ddang vao giita thé ky trong khu viee tang tiv 17 dén 36cm, va vao cudi thé ki tir
51-106cm. Dleu nay dan dén nguy co dong chay mua kiét bi suy gidm, myc nudc trén cac soéng vung ha
du xuéng thdp, nuoc bién ddng cao ket hop triéu cuong sé tao diéu kién cho xam nhdp man ngdy cang
lan sau hon vao trong cdc song, trong do co song Ninh Co... Dién blen xdm nhdp man gia tang trong
twong lai dang lam day lén sy lo ngai vé nguy co thiéu me6e ngot tram trong, anh hwong triee tiep den
moi truong sinh thdi, doi song KTXH va sinh ké cia hang triéu ngum dan trong viing. Dé g phé voi
xam nhap mdn, can thiét phdi o cdc tinh toan, dy bdo vé dién bién xam nhdp man cho tung khu viee cu
the tir @6 6 co s6 khoa hoc dé xudt cdc bién phap, giai phap thich hop, nham giam thiéu cdc tac dong
bt loi do xdm nhdp mdn 1 gdy ra. Bai bdo trinh bay két qua g dung mé hinh 3 chiéu MIKE 3 tinh toan,
mé phong va dy bdo dién blen xam nhap man trén song Ninh Co, ung voi cac kich ban nghién cuu vé
bién doi khi hdu va mude bién ddng dén nam 2030, 205 0va 2100.

Tir khoa: xdm nhdp man, bién doi khi hdu, nwée bién dang, song Ninh Co, dong bang séng Hong -
Thai Binh, MIKE 3.

Summary:Vietnam is projected as a country that will be severely affected by climate change based
on a scenario constructed by the Ministry of Natural Resources and Environment in 2016. With
regard to the representative concentration pathway RCPS.5, the surface temperature in the
Northern region is likely to increase from 0,8 = 1,1°C, 2,0 + 2,3°C, and 3,3 + 4,0°C in the near-term,
mid-term, and long-term climate, respectively. The dry season precipitation is expected to decrease
15% in the Red River Delta. Sea level is projected to rise from 17 ~ 36cm and 51 ~ 106cm in the
mid-term and long-term climate, sequentially. These lead to the risk of dry season flow deficit, low
water level in downstream rivers; rising sea level combined with high tides will accelerate further
salinity intrusion, including the Ninh Co River. The progress of saline intrusion in the future is
raising concerns about the risk of serious freshwater shortage, which directly affects the ecological
environment, socio-economics, and livelihoods of millions of people in the region. In response to this
threat, it is necessary to calculate and forecast saline intrusion for specific areas. They are
considered a scientific basis to propose appropriate measures and solutions in order to minimize
adverse impacts caused by the saline intrusion. The paper presents the results of 3-dimensional
model application MIKE 3 for simulating and forecasting salinity intrusion into the Ninh Co River
corresponding to scenarios on climate change and sea level rise in 2030, 2050, and 2100.
Keywords: saline intrusion, climate change, sea level rise, Ninh Co river, Red-Thai Binh river
Delta, MIKE 3.

1. PAT VAN PE nhiéu dia phuong & ving déng bang Béic Bo.
Anh hudng cta bién d6i khi hau va nuée bién
dang (NBD), dac bi¢t 1a su suy gidm luong
dong chdy trong mua kiét, do khai thac nudc
mit, nudc ngdm qua mirc, 1ong dan cac song
Negdy nhan bai: 03/02/2020 ha du bi ha thip... dang lam cho tinh hinh xdm
Ngdy thong qua phan bién: 19/02/2020 nhdp man ngay cang dién bién phirc tap. Cac
Ngay duyét dang: 20/02/2020 s0 liéu do dac, khdo sat trong khu vuc cho

Trong nhitng nim gan ddy, hién tuong xam
nhdp man (XNM) lan sau vao trong sdng va
ndi dong dang 1a van dé nghiém trong doi véi
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thdy: Trén hé thong séng Hong — Thai Binh
dong chay mua ki€t da bi suy gidm manh, thuc
té tir nam 2001 tro lai ddy cho thiy muc nudc
trén song Hong tai Ha Noi tir thang 12 dén
thang 5 thip hon trung binh nhiéu nim tir 0,5
dén 1,1m. Luu lvong vé ha du giam va muc
nude cac séng ving ha du xudng thap, nudc
bién dang cao két hop tridu cuong din dén
xam nhdp mdn ngay cang xam nhap sau hon,
ranh gi6i man dd bao trum hau hét dia gi6i
hanh chinh cua céc tinh/tp nhu Hai Phong,
Thai Binh, Nam Dinh va da anh huong 1én dén
cac khu vuc cudi cua tinh Hai Duong, Bic
Ninh, Hung Yén, Ninh Binh. C6 thé thiy, dién
bién ctia xdm nhdp min & dong bing song
Hong - Thai Binh c¢6 xu thé gia ting trong
tuong lai dang lam ddy 1én sy lo ngai vé& nguy
co thiéu nudc ngot & khu vuc nay. Theo wéc
tinh so by cuia Bo Nong nghiép va Phat trién
Noéng thén, dén nim 2050 khi myc nudc bién
dang cao thém 0,22m s& lam cho toan by céac
hé thdng thiy loi ven bién thiéu nudc ngot, véi
khoang 30% dién tich canh tac ndong nghi¢p bi
anh hudng. Xam nhap man con gay ra cac tac
dong truc tiép dén moi trudong sinh thai, doi
song KTXH va sinh ké ctia hang triéu nguoi.

Song Ninh Co (con goi la Lach Lac hay
Cuong Giang) la mot phan luu ¢ ha du cua
song Hong, song Ninh Co ¢6 chiéu dai khoang
55 km, chay qua dia ban cac huyén Truc Ninh,
Xuan Truong, Nghia Hung cia tinh Nam
Dinh. S6ng cd vai tro quan trong trong viéc
cung cip nudc tudi cho hang nghin hecta lia
va hoa mau, nude sinh hoat, san xudt va cac
nhu cau nuéc cho phat trién KTXH. Tuy nhién
véi thyc trang hién nay, xdm nhdp man dang
de doa dén ving nay rat nghiém trong. Ranh
giéi mdn ngay cang lan su trén song Ninh Co,
d0 man tai clra céng Muc 2 céach bién 37 km
da co luc dat toi 1,7%0 da gay anh hudng
khong nhé dén chat luong nude trong song. ..
Do vay dé chu dong hon nita trong cong tac
ung phd voi tinh hinh xdm nhdp man trong
khu vuec, can thiét phai c6 cac nghién ctru, tinh

toan mod phong dé du bao vé dién bién xam
nhap man trén song Ninh Co trong tinh hinh
hién nay va ca trong tuong lai.

Do dic tinh ctia do0 midn trong nudc la tao
thanh céc phdn tang theo do sdu va ¢ tang
nong (tﬁng mit) c6 dd min nhod nhit do d6 &
ving anh huéng triéu viéc lay nude con dua
vao dic diém nay dé chon thoi diém lay nudc
cho hi€u qua nhat. Dé biét 16 bién dong Ve su
phan tang cia d6 min trong nudc hién nay
ngoai vi¢c sir dung cac thiét bi do hién dai con
c¢6 phuong phép tinh toan mé phong bang md
hinh toan 3 chiéu. Day 1a phuong phép cho két
quéa dién bién min theo d6 sau ciia dong song
tryc quan va cé thé tinh toan mo phong véi
nhiéu kich ban khéc nhau tir d6 dua ra cac ké
hoach ldy nudc phit hop. Bai bao nay trinh bay
cac két qua ing dung mé hinh MIKE 3D dé
tinh todn mé phéng xdm nhap man cho sdng
Ninh Co tir d6 x4c dinh d0 mén phan theo tﬁng
dd sau, ranh gidi nudc man va ngot dé dam
bao viéc ldy nudc cung cap cho khu vuc trén
song Ninh Co.

2. XAY DUNG MO HINH MIKE 3 MO
PHONG XAM NHAP MAN SONG NINH CO

Trong nghién ctru ndy, chung t6i tng dung mo
hinh 3 chiéu MIKE 3 d¢ tinh toan mé phong
va du bao dién bién xdm nhdp min trén song
Ninh Co theo céc kich ban vé bién ddi khi hau
va myuc nudce bién dang. Viéc str dung mo hinh
3 chiéu s& gitip mo phong duoc dy du cac qua
trinh tuong tac dong luc ¢ khu vuc ctra song -
ven bién, cling nhu xac dinh dugc co ché lan
truyén xAm nhap min theo doc séng va su phan
tﬁng d6 man theo chiéu sdu. MIKE 3 1a bd md
hinh s6 trj 3 chiéu do Vién Thuy lyc Pan Mach
(DHI) xay dung va phat trién. M6 hinh dugc sir
dung dé tinh toan cho céc khu vuc c6 dia hinh
phirc tap nhu dai dwong, ving bién ven bo, cira
song, trong song va hd. M6 hinh c6 kha ning
mod phong chi tiét cac yéu t6 tac dong nhu dicu
kién vé thiy thach dong lyc, dia hinh, dong
chay, bun cat, dia chét... trong do6 cé tinh dén
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anh huong cua phan tang mat do, nhiét do, do
muodi va cac tuong tac cua cac yeu to khi quyén
bién (khi ap, song va gio trén mat).

2.1. Thiét 1ap mé hinh tinh toan, mé phéng
a) Mién va luéi tinh cho viing nghién civu:

Mién tinh todn xdm nhdp man song gom toan

[ KHOAHOC
bd song Ninh Co va vung cura song tinh tir bo
ra ngoai phia bién 1a rong khoan 2km. Ludi
tinh thiét 1ap cho khu vuc trong song 1a ludi
chit nhat (Hinh la), ving cura song va ngoai
bién sir dung Iuéi phi cdu tric (Hinh 1b) véi
chiéu dai canh nho nhét 60 m va canh 16n nhat
100m & ngoai bién.
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a) Khu vuc trong song.

b) Khu vuc ctra song va bién.

Hinh 1: Mién tinh va lu6i tinh khu viee nghién ciru trén mé hinh MIKE 3

b) Thiét Igp div liéu va diéu kién tinh todn:

- Dir liéu dia hinh khu vyc nghién cuu duogc
thiét 1ap bao gdm dir liéu long din séng Ninh
Co dugc ndi suy tir cac mat cat ngang dia hinh
v6i 500m doc sdng/mit cit va binh d6 dia hinh
ving clra séng ven bién Ninh Co ti 18
1/10.000.

- Piéu kién bién duoc thiét 1ap nhu sau:

+ Bién thuong luu phia trong song Ninh Co sir
dung s6 lieu muc nude thue do tai tram TV
Truc Phuong.

+ Bién myc nude ha luu phia ngoai bién duoc
lay theo sO li€u tinh toan so li€u tai phan tich

dé 1am bién dudi cho md hinh bién Bic, bién
Dong, bién Nam.

+ Bién nhiét - mudi duoc lay theo hing sb véi
bién dudi d6 man 13 32%o va bién trén lay do
mén 13 0%o. Nhiét do khu vyc bién thién nho
nén léy nhiét dd nudce trung voi nhiét d§ khong
khi tai thoi diém mé phong.

- Pidu kién ban dau cho mé hinh dugc thiét lap
bang phuong phap 1am néng mé hinh (phwong
phap hoststart) véi mét khoang thoi gian chay
dém nhat dinh dé mé hinh ty do tim diéu kién
ban dau thich hop dé on dinh mé hinh, day
cling 1a phuong phap thuong dugc st dung
trén cdc mo hinh ho Mike hién nay.
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a) DPia hinh vung ha luu va cua song.

b) Dia hinh trong song.

Hinh 2: Dia hinh tinh todan trén mo hinh MIKE 3

2.2. Két qui hi¢u chinh va kiém dinh
mo hinh
a) Hiéu chinh va kiém dinh mé dun thiiy luc:

Sau khi thiét 1ap ludi tinh va mé hinh tinh
toan 3 chiéu lan truyén man cho khu vuc
song Ninh Co. Pé chuan héa mé hinh tinh
todn can hiéu chinh va kiém dinh mo hinh dé
két qua tinh toan phu hop nhit véi thyuc té
hién tugng xam nhdp man tai vung song
Ninh Co. S6 ligu higu chinh va kiém dinh
muc nude va dd man tai song Ninh Co 1a )
liéu do dac muc nudc tai tram Pha L& vao
thoi diém 20/2/2017 - 15/3/2017.

Bang 1: Chi tiéu phin tich két qua hiéu
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Hinh 3: Két qua hiéu chinh muc nudc thuc do
va tinh toan tram Phu Lé
Bang 2: Chi tiéu phin tich két qua
kiém dinh thiy lwc

Ten | CPE| Chiop Chi g
tram ticu ticu ticu ua

: Nash | RMSE | MSE | 4
Pha L& | 97.1 | 0,038 | 0,0014 | Tét

Hinh 4: Két qua kiém dinh muc nuée thuc do
va tinh toan tram Phu Lé

chinh thuy luc

Chi Chi Chi ,
Tén N N N Két
tieu tieu tieu ,
tram qua

Nash | RMSE | MSE
Phu L& 90,01 0,049 | 0,0024 Tét
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Nhan xét: két qua hiéu chinh va kiém dinh
md dun thiy lyc cia tram Phi L& cho thiy
chi s6 Nash dat trén 90%, chi s6 MSE,
RMSE tién din dén 0. Do vy, thong sé thay
luc pht hgp dé mé phong lan truyén min
cho song Ninh Co.

b) Hi¢u chinh va kiém dinh mé dun
khuéch tan:

Sau khi hiéu chinh va kiém dinh mé6 dun thuy
lyc cia mo hinh dat két qua tot, tién hanh hiéu
chinh va kiém dinh lan truyén min véi thoi
gian do mdn dugc hi€u chinh va kiém dinh vao
2 dot do la ngay 07/02/2017 va ngay
08/03/2017 tai 10 vi tri tir kmO (ctra song) dén
km 22 (vao trong song).

Twong quan di min thire do va tinh todn tai vi tri 4 km

5 =1 076dx - | 8002
5 B2 = (L9935
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Hinh 5: So sanh do man thuc do va tinh toan
tai mat cat vi tri 4 km

Pha triéu lén.
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Twong quan dj min thyre do va tinh todn tai vi tri 8 km

y=11716%-4,1971
RE=0.9015
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Hinh 6: So sanh do man thuc do va tinh toan
tai mat cdt vi tri 8 km
Turong quan @ mén thue do vi tinh todn tai vi tri 18 km

v= 0500 = 0,178
RT=TST96 m—
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Hinh 7: So sanh do man thuc do va tinh toan
tai vi tri mat cat 18 km

Bang 3: Két qua danh gia cac chi tiéu tai
mdt sb vi tri trén séng

Vi tri HE 50 tuong Két qua
quan

4 km 99.5 Tét

8 km 99.1 Tét

18 km 57.96 Pat

Pha triéu xudng.

Hinh 8: Ket qua man phan tang vao thoi diém triéu lén, triéu xuong o vi tri mdt cat cua song

Pha triéu lén.

Pha triéu xudng.

Hinh 9: Ket qua man phan tang vao thoi diém triéu lén, triéu xuong o vi tri mqt cat
cach cira song 10 km
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Pha triéu 1én

Pha triéu xuong

Hinh 10: Két qua phdn tang xdm nhdp mdn theo mdt cdt doc séng tir cira bién vao sdu
trong song Ninh Co (thoi diém pha triéu lén)

* Nhan xét:

- Két qua hiéu chinh va kiém dinh mé hinh lan
truyén mian tuong dbi phu hop voi xu thé xdm
nhdp man tai khu vgc song Ninh co. Véi bién
dd chénh léch do man gitra thyc do va tinh
toan khoang 0,15 — 2%o.. Ném man cua song
Ninh Co di theo hudng sat bo phai tinh tir clra
song Ninh Co chdy vao. Nguyén nhan do nudc
bién d6 theo hudng cira séng Ninh Co (Pong
Nam). Do d6, min & sat by phai co xu thé do
man cao hon bo trai.

- Su phan tang ciia d6 min theo md phong
tuong ng voi su thay ddi vé do sau. Giira cac
16p twong dbi ddng nhat va theo quy luat bién
d6i dic trung cua lan truyén min ving cira
song. Ranh gidi xam nhap man theo tinh toan
cia md hinh véi ranh giéi mén 4%o0 xam nhap
khoang 17 km, ranh giéi mdn 1%, xam nhap
khoang 21 km. Nhan thiy, tinh hinh xAm nhap
man khu vyc ctra song Ninh Co dién ra rat
manh vao thang 2, 3, 4 nén rat anh hudng téi
doi séng nhan dan khu vyc ving clra song.
Theo két qua md phong, su phan ting cta do
man 1%o ¢ dd sau trén 1m tinh tir mat xuéng
day c6 thé st dung 16p nudc bén trén dé cé thé
canh tac, st dung cho tudi ti€u lua va hoa mau.

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

3. PANH GIA XAM NHAP MAN SONG
NINH CO TRONG PIEU KIEN CHIU
ANH HUONG CUA BIEN POI KHI HAU,
NUGC BIEN DANG

3.1. Céc kich ban tinh toidn mo phéng

Véi muc dich danh gia anh huong cia bién doi
khi hau va nudc bién dang dén xam nhdp man
vao trong song Ninh Co, chung t6i lua chon 03
kich ban dién hinh dé tinh toan mo phong dién
bién x4m nhdp man tai khu vuc nghién ctru.
Cac kich ban gom:

- Kich ban hién trang: Lya chon truong hop
dong chay kiét dién hinh véi tan suit 85% tai
Son Tay, ung v6i mua kiét thuce té xay ra tir
thang 7-18/4/2004.

- Kich ban bién d6i khi hau dén 2030, 2050
va 2100: Nam 2016, Bo Tai nguyén va Moi
trudng da cong bd cac kich ban vé bién d6i
khi hau va muc nuéc bién dang cua Viét
Nam vo6i 4 nhom kich ban 1la RCP2.6,
RCP4.5, RCP6.0, RCP8.5, trong d6 kich ban
RCP8.5 1a kich ban béat lgi nhit. Do vay
ching t6i lya chon kich ban RCP8.5 dé
nghién ctru xdm nhdp man dudi taic dong cua
bién d6i khi hau va muc nuée bién dang dén
nam 2030, 2050, 2100 cho séng Ninh Co.
Luong mua va muc nudc 1a nhirng yéu td
dugc xét dén su bién ddi do tac dong cua
BDKH so vdi kich ban hién trang.
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Bang 4: Tinh toan anh huéng ciia nuwée bién ding kich ban RCP8.5

Khu vuc Cac mdc thoi gian cia thé ky 21
Mong Céi-Hon Dau 13(9+18) 25(17 = 35) 72(49 = 101)
Hon Dau-Beo Ngang 13 (9 +18) 25(17 + 35) 72(49 +101)

(Nguon: Kich ban BPKH 2016)

Tuong Gng voi kich ban nghién ctru, cac didu
kién bién cua mo6 hinh s€ dugc xui 1y, thu
phong tao chudi sb liéu Gng véi ting kich ban.
Sau d6 tién hanh cac tinh toan mo phong dién
bién xAm nhdp min trén séng Ninh Co bing
mb hinh 3D d3 duoc thiét lap.

Hinh 12: Mwc nudce tinh toan bién dudi cho
cac kich ban

3.2. Két qué tinh toin, danh gia xAm nhip min
a) Két qua mé phéng xdm nhip man theo
Hinh 11: Luu leong tinh todn bién trén cho ~ kich ban hi¢n trang
cac kich ban

Ctra song
Dinh triéu
Ctra song
Chan triéu
Hinh 13: Minh hoa két qud mé phong Hinh 14: Dién bién do man 1én nhat,
xam nhdp man lon nhat song Ninh Co nho nhat doc song Ninh Co
kich ban hién trang kich ban hién trang
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- Thoi diém XNM 16n nhét, ranh gii d6 min
16n nhat 1% xdm nhap khoang 41 km vao
trong song, ranh gidi d0 mdn 4%o xam nhap
khoang 37 km. Ném man di 1éch phai, d) min
trén 30%o vao siu trong dét lién khoang 12,5
km va c6 1 16p 0,3m man 30%o dudi ddy vao
sau khoang 15km.

- Thoi diém XNM nho nhat, ranh gi¢i d6 man
nhé nhat 1%o xdm nhap khoang 17.5 km vao
trong song, ranh gidi d0 mdn 4%o xam nhap
khoang 12km. C6 thé thdy, d6 min phan tang
manh m& nhat vang cira sdng 16p min co do
day tr 2 - 6 m tinh tir day 1én. Ném man c6 xu
hudéng di 1éch bén phai tinh tir cura vao, do vay
cac xa vung ven bd phai chiu danh huéng manh
mé cia xam nhdp man hon so véi ving ven bo

Hinh 15: Minh hoa kich ban xam nhdp man
song Ninh Co kich ban nam 2030

¢) Két quia mé phéng xam nhap mén véi kich
bin BDKH va NBD dén niam 2050:

- Thoi diém XNM 16n nhat: Ranh giéi do

trai. Cac xa co6 kha nang chiu anh hudong nhu:
Tung Nam, Pha L&, Nam Cuong,...

b) Két qui mé phéng xiam nhdp mén véi kich
bin BDKH va NBD dén nim 2030:

- Thoi diém XNM 16n nhét: Ranh gi¢i d6 man
16n nhat 1% xdm nhap khoang 48 km vao
trong song, ranh gidi d0 mdn 4%o xam nhap
khoang 42km. Ném man di 1éch phdi, d§ man
trén 30%o vao sdu trong dit lién khoang 14 km
va c6 1 16p 0,3m man 30%o0 dudi day vao sau
khoang 16km.

- Thoi diém XNM nho nhat: Ranh gi6i d6 min
nhé nhit 1%. xam nhap khoang 18 km vao
trong song, ranh gidi d0 mdn 4%o xam nhap
khoang 14km.

Ctra song

Dinh triéu

Ctra song

Chan triéu
Hinh 16: Dién bién d6 man Iém nhat, nhé
nhat doc song Ninh Co kich ban nam 2030

man 16n nhat 1%o xam nhdp khoang 51 km
vao trong song, ranh gidi do man 4%o xam
nhdp khoang 46km. Ném man di I¢ch phai,
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d6 man trén 30% vao siu trong dat lién - Thoi diém XNM nho nhat: Ranh gi6i do min nho
khoang 12 km va ¢6 1 16p 0,3m min 30%. nhat 1%o xaAm nhéap khoang 20 km vao trong song,

dudi day vao sau khoang 16km. ranh gi¢i d0 man 4%o xdm nhap khoang 17km.
Ctra song
Dinh triéu
Ctra song
Chan triéu
Hinh 17: Minh hoa kich ban xam nhdp man Hinh 18: P man trdc doc 1én nhat song
song Ninh Co nam 2050 Ninh Co kich ban nam 2050

d) Két qud mé phong xam nhdp min véi kich ban BDKH va NBD dén nam 2100:

Ctra song

Dinh triéu

Ctra song

Chan tri€u

Hinh 19: Minh hoa kich ban xam nhdp man Hinh 20: PJ mdn trdc doc 1ém nhat song
song Ninh Co kich ban nam 2100 Ninh Co kich ban nam 2100
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- Thoi diém XNM 16n nhét: Ranh gi¢i d6 man
16n nhit 1%o xam nhdp vao toan bd song, ranh
gidi d0 man 4% xam nhdp khoang 50 km.
Ném man di 1€ch phai, vung ctra song c6 do
man ting cao do man 30%. xam nhdp vao
trong song 18 km so vdi ctra song.

- Thoi diém XNM nho nhat: Ranh gi6i d6 man

nhé nhit 1%. xam nhap khoang 20 km vao
trong song, ranh gidi do0 man 4%, xam nhap
vao trong song khoang 17 km.

e) Pdnh gid chung vé anh huéng ciia BDKH

va NBD dén dién bién xdm nhdp mdn song
Ninh Co:

Bang 5: Tong két cac két qua mé phéng kich ban theo mdt con triéu

trong cung thoi gian mé phéng tai mot s6 vi tri

Ra?h g’101 Ra nhv D0 mantai | PO mantai | DO mdntai | D0 man tai
Nam manlon | gibiman |- 5 | vieri8km | vitef 12km | vi tri 16km
nhat 1%o nhé nhat (%) (%) (%) (%)
(km) 1%o (km)
Hién trang 40 17 8-30 6-30 4-26 2-20
2030 48 18 16 - 30 12 - 30 10 - 28 8-26
2050 50 20 22 -30 18 - 30 12 - 30 10 - 28
2100 Ca song 20 26 - 30 22 -30 18 - 30 12 - 28

- M6 hinh da sir dung kich ban BDKH dé lam
diéu kién tinh toan sy xam nhdp man khu vuc
cra song Ninh Co. Két qua tinh toan md
phong cho thdy ranh giéi min qua cic mdc
nim c6 xu thé tang: hién trang, ranh gidi man
1%o 16n nhat ¢6 thé vao siu trong dat lién
khoang 40 km tinh tlr ctra vao trong dat lién.
Nam 2100 ranh gi¢i min 1%o 16n nhit da lan
sdu vao toan bd tuyén song. Nhu vy, c6 thé
thiy xu thé min theo kich ban BDKH ting
manh xam nhép vao trong dat lién.

P man tng mat cila MO KmS thes cie kich bin

4 a1 (s}

Hinh 21: Két qua do man tdng mat mat cdt
km5 theo cac kich ban

- M5 hinh da sir dung kich ban BDKH dé lam
diéu kién tinh toan sy xam nhdp man khu vuc
cra song Ninh Co, nhan thiy két qua mod
phong ranh gidi xdm nhap min c¢6 xu thé ting
vé sy xam nhdp sau vao dét lién nhung su xao

tron cac 16p man & vi tri mat ct tuong Ung.
Tuy nhién, tang day it co su bién dong thay doi
chu yéu ¢ phan gan cua d6 vao song Ninh Co.

P min ting gilra cia MC Km5 theo cic kich ban

34 a & Hign trang

S(%9
o

A1 i ()

Hinh 22: Két qua d6 man tang gitta mdt cdt
km5 theo cac kich ban

- Theo nhu két qua mé phong cho thdy xu thé
xam nhdp mdn tang manh do xu thé muc nudce
bién dang cao 1én ma lwu luong & trén thuong
ngudn ting khong nhidu. Vi vay, luong nudce do
vé trén cac nhanh song cta song Hong nhu
song Day, song Tra Ly, dac bi¢t theo md phong
cho thiy lugng nudc d6 vé khong nhidu nén
tinh hinh xAm nhap man I4n sau vao trong song.
- Mot s6 xa ven bién (Phii Hoa Dong, Tung
Nam, Tung Tu, Phu L& Nghia Thing, Nghia
Binh,...) can dua ra cac bién phap phong ngira
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hidu qua nhu: thay d6i co cdu cdy trong,
chuyén tir trong cdy sang nudi trong thiry hai
san, hon nita can dua ra cic giai phap cong
trinh hiéu qua nham ung phd v6i xAm nhap
man dién bién kho luong nhu hién nay.

4. KET LUAN

Mb hinh thiét 1ap mo hinh ba chiéu cho khu
vure song Ninh Co da dugc hiéu chinh va kiém
dinh bo thong sé thiry luc va lan truyén man da
dugc kiém ching phu hop véi thuc té. Theo
két qua mo phong, trén séng Ninh Co ranh
gi61 xam nhdp man 4%o. xam nhap vao trong
song khoang 18 km, ranh giéi mdn 1% xam
nhap khoang 22 km. Nhu vy, mot sd xi ving
ctra song bo phai nhu Tung Tu, Phu L& Nam
Cuong, Ninh Giang, Tan Ly bi anh huodng
ndng do ném man bén bd hitu cd6 dd man cao
hon bén bo trdi nhu cac xa Nghia Thang,
Nghia Binh, Nghia Phong, An Ninh.

Két qua cho thiy tang nuéc mit khoang 0,5H tir
doan 15km tinh tir cira vio c6 do man tir 1%o dén
4%o. Nhu vay, ¢ thé sir dung dugc nude phuc vu
cho tudi ti€u va str dung nudc cho nong nghiép.

- Theo nhu két qua mé phong cho thy xu thé
xam nhdp man tdng manh do xu thé muc nuée
bién dang cao 1én ma luyu lwong & trén thuong
nguodn ting khong nhidu. Vi vy, luong nudc
d6 vé trén cac nhanh song ciia song Hong nhu
song Day, song Tra Ly, dic biét theo mo
phong cho thay lurong nudc d6 vé khong nhiéu
nén tinh hinh xAm nhap min lin sau vao trong
song. Két qua cho thiy xu thé xAm nhap min
trén hé thong song Ninh Co néi riéng va nhan
dinh trén hé thong song Hong noéi chung dang
c6 hi¢n tugng man xam nhap sau vao dét lién.
Nguyén nhédn cé thé d& thay:

TAI LIEU THAM KHAO

[ KHOAHOC
+ Luu lugng nudc trén thugng luu giam, céc
ho thity dién trir nudc vao mua khd nén luong
lwong vé ha luu khong du dap tng cho céc
nganh st dung nudc

+ Hién twong BPKH & NBD c6 dién bién
phuc tap, theo dy bdo ciia B§ Tai nguyén va
Mbi Trudng nim 2016 thi myc nudc bién ting
nhu da néu ¢ trén.

+ Do hién tugng khai thac cat bira bai din dén
hién tugng mat cit bi ha thép, do nguyén nhan
niy gy ra hién tuong cac 6 man tap trung va
mit cat ha thap dan dén ném min c6 xu hudng
di sau vao trong dt lién

+ Cac nganh str dung nudc chua ¢ tinh hop 1,
cac cong trinh tram bom liy nuéc tudi cho
nong nghi€p con st dung nudc thira thai,
khong c6 cac bién phap tudi phu hop, tiét
kiém. Do vay ngudn nudc bd xung xudng ha
lvu day méan tuong d6i bi giam.

- Theo danh gia tir md hinh, ciing thdy duoc
d6 min & tang day it c6 su chuyén bién &
ving ha lwu, nhung thay d6i manh mé& & phan
gan thuong luu séng Ninh Co do c6 sy trao
d6i nude ngot tir thuong ngudn bd cép vao
song. Vi vdy, 16p nudc & ting mit doan song
tor km15 tinh tir ctra vao c6 thoi ki trong mua
kho van sir dung nuéc dugc do khdong bi
nhiém min.

- Mot sb xa ven bién (Pha Hoa Pong, Tung
Nam, Tung Tu, Phti L& Nghia Thing,
Nghia Binh,..) cin dwa ra cic bién phap
phong ngira hiéu qua nhu: thay d6i co ciu
ciy trong, chuyén tir trong cdy sang nudi
trong thuy hai san, hon nita can dua ra cac
giai phap cong trinh hiéu qua nhim Gng
ph6 v6i xdm nhap min dién bién kho ludong
nhu hién nay.
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