NGHIEN CUU & TRAO DPOI

DPANH GIA MUC PQ XAM NHAP MAN HA LUU SONG CA
DUOI TAC PONG BIEN POI KHI HAU

Nguyén Quang Hung - Truong Pai hoc Khoa hoc Ty nhién Ha Noi
Hoang Anh Huy - Truong Dai hoc Tai nguyén va Moi truong Ha Noi

whé An nam trong khu viee thoi tiét khdc nghiét va gdnh chiu nhiéu thién tai. Nguy co
thién tai do tac dong ciia Bién doi khi hdu (BPKH) dd anh hieong dén méi truong va
anh hwéng truc tiép dén cac hoat ddng kinh té - xa héi. Mot trong nhitng vin dé Nghé

An da va dang phai doi dau la hién twong xam nhdap man, gay ra nhiéu thiét hai cho cac khu vuc

ha luu ven bién. Trong nghién ciru ndy, cdc tdc gia da sir dung mé hinh Mike 11 dé mé phéng thiyy

luc hé théng song Ca va mo phong chat lwong nuoc (do man) cho khu vuc ha luu song Ca, Nghé
An. Ung dung mé hinh da dwoc kiém dinh va hiéu chinh, cdc kich ban xam nhdp man c6 tinh dén
cac yéu 16 bién doi khi hau duwoc thiét ldp va tinh toan. Két qua hiéu chinh kiém dinh xdc nhén kha
nang g dung mé hinh Mike 11 @é mé phong xam nhdp mdn, ciing nhw xdy dung cdc kich ban dir

béo 6 nhiém man, tao co sé khoa hoc cho cong tac quan ly quy hoach tai nguyén nuoc khu vuc ha

luu song Ca.
Tur khoa: song Ca, MIKE 11, xam nhdp man.

1. Giéi thi¢u chung

Trong thoi gian 50 ndm qua, ddc bi¢t 1a trong
khoang 10 nim gan day, tac dong cia BDKH
biéu hién rat rd rét tai Viét Nam, gay tac dong
khong nho téi cac hoat dong kinh té - xa hoi
cling nhu doi séng con ngudi. La mot trong
nhitng nudce chiu nhiéu anh hudng nhat cua
BDKH, Viét Nam da nhan thtrc va tién hanh rat
nhidu cac nghién ctru, hoat dong cu thé dé tng
pho. Tuy nhién, theo bao cdo cia Ngan hang thé
gi6i nam 2009, tac dong cia BDKH dén xam
nhap min van chua duoc quan tim ding muc
(WB2009). Trong thoi ky dau thé ky 21, hau hét
cac nghién ctru vé BPKH ciing tap trung vio cac
véan dé vé ngép lut do nude bién dang (Agarwala
et al., 2003) ma chwa xét dén cac van dé 6 nhiém
man. Chinh vi vay, vdi cac van dé vé nudc bién
dang dang dién ra v6i toc d6 rat nhanh trén thé
gidi, nhu cau vé phan tich, danh gia, moé phong
va du doan tac dong cua BDKH téi xam nhap
min dang tré nén cap thiét (Akhter, 2012).

X4m nhdp min ngudn nudc mit, chi tiéu
quan trong trong quan 1y chat lugng nude ving
clra song va ven bién ((Bear et al., 1999), 1a mot
qua trinh phirc tap lién quan dén thuy dong luc
hoc va véan chuyén chét trong séng. Trén thuc té,

Ngudi doc phan bién: PGS. TS. Nguyén Kién Diing

su trong tac giira nudc ngot va nudc bién dién ra
dudi tac dong cua luu lugng dong chay trong
song, thily tridu, gio; cac nhan t6 nay anh hudng
dén kha ning xao tron pha loang khdi chét cua
nude séng voi nude bién. Ba yéu té ké trén va
yéu t6 dia hinh cua khu vyuc ctra séng c6 khac
nhau theo tung dia diém, tao nén cac tinh chat
dac trung khac nhau cua xdm nhdp mdn ¢ tung
ctra song khac nhau.

Mo hinh héa chit lugng nuée ndi chung va
mo phong cac qua trinh xam nhap man nodi riéng
da c6 nhidu nghién ctru di dugc cong bd trén cac
tap chi thé gidi. Hién tuong xam nhap triéu, man
1a quy luat ty nhién & cac khu vuc, lanh thd co
ving ctra song giap bién. Do tinh chét quan trong
ctia hién twong xam nhap mén co lién quan dén
hoat dong kinh té - x3 hdi ctia nhiéu quéc gia nén
van d& tinh toan va nghién ciru da dugc dat ra tir
1au. Muyc tiéu chu yéu cta cong tac nghién ciru 1a
nam dugc quy luat ciia qua trinh nay dé phuc vu
cac hoat dong kinh té - xa hoi, qudc phong ving
cua song nhu ¢ cac nudc.

Tai Viét Nam, cac nghién ctru vé xam nhéap
man tai mot sd khu vuc ha luu d3 duoc trién
khai, sir dung két hop cac md hinh thuy luc, thity
van va chét lugng nudc khac nhau. Khu vuc
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Pong bang song Ciru Long duoc Vién Khoa hoc
Thity Loi tién hanh cac nghién ciru, 4p dung mo
hinh thuy lyc Mike, HydroGIS, xem xét dén cac
yéu t6 dong chay tai Kratie, muc nuéc Bién HO,
cac sb lidu triéu, cac yéu td san xuét trén déng
bang dé mo phong va tinh toan cap nhat lién tuc
du bdo mdn cho 10 con séng trén luu vuc. Tuy
nhién cac sb liéu mua va gié chuéng chua duoc
cap nhat dén trong cac nghién ctru nay.

TS Vii Hoang Hoa va dong nghiép da sir dung
mé hinh Mike 11 d&& mé phong va tinh toan xam
nhdp man cho 6 tram do trén cac con song thudc
dai ven bién Pong bang Bic B gdm song Pay,
Ninh Co, Héng, Tra Ly, Thai Binh va song Van
Uc. M6 hinh di duoc hiéu chinh vé6i két qua kha
t6t vé mat thity luc, tuy nhién voi didu kién bién
man ngodi cira bién 1a khong ddi nén cac két qua
vé xAm nhdp man cling chi dat mtc tuong dbi.

Nhom tac gia thuoc Khoa Khi tugng Thuy
van truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi cling da tién hanh céc tinh toan
mo phong va du bao xam nhdp man cho cac song
chinh trong tinh Quang Tri trong dé tai cip Bo
nam 2009. M6 hinh thily lyc mot chiéu Mike 11
da duogc sir dung cting vi cac md dun lan truyén
dé tinh toan xam nhap man dudi cac kich ban
phat trién kinh té - x4 hoi cta tinh cho dén nim
2020. Két qua cho théiy kha nang ing dung ctia
mo hinh trong tinh toan va du bao xadm nhap man
14 kha tot.

Mot s6 nhitng nghién ctru vé tac dong cua
bién d6i khi hau ciing da dugc cong b trong vai
nam gan day nhu Duong. T.A da sir dung md hinh
Mike 21 dé tién hanh danh gia tac dong cua
BPKH dén d6 man trén song Mé Cong.

Khu vyce ha luu song Ca 1a noi tap trung phat
trién san xuat nong nghiép, cong nghiép va du
lich. Thoi gian gan day hién twong xam nhép
man dang tr¢ nén phuc tap va co chiéu hudng
gia ting di sau vao ndi déng, anh hudng nhidu
dén cip nudc thuy loi cling nhu sinh hoat cua
dan cu trong vung. Vi sb liéu quan tric do dac
cling nhu cac 6 liéu thu thap trong cac qua trinh
thuc dia, viéc ung dung phuong phap moé hinh
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hoa dé tinh toan nghién ciru xdm nhap man cho
khu vuc tré nén can thiét va kha thi. Nhom tac
gia da lya chon bo mé hinh Mike lam cong cu
tinh toan mo phong trong nghién ctru nay.

2. Khu vue nghién ctru, phwong phip tiép
can, cong cu mé6 phong

Dién tich toan bd Iuu vyc song Ca 1a 27.200
km?, trong s6 d6 17.730 km? thudc Viét Nam.
Tinh trung binh cia ca trién song thi song Ca
nam & cao d6 294 m va c6 do doc trung binh Ia
18,3%. Tong lugng nudc 21,90 km? tuong ting
v6i luu lugng trung binh ndm 688 m?/s va
modun dong chay nam 25,3 1/s.km?. Luu lugng
trung binh mdi nam tai Cira Rao 1a 236 m?/s, tai
Dira: 430 m%/s. Mua lii tir thang 6 dén thang 11
cling 1a mua mua, gop khoang 74 - 80% tong
luong nudc ca nam. Song chay theo hudng tay
béc - dong nam, khi gan t&i bién chay nguoc 1én
hudng bac.

Trong nghién clru nay, nhém tac gia da su
dung m6 hinh MIKE 11 do DHI Water & Envi-
ronment (Pan Mach) phat trién, d¢ mé phong
cac qua trinh thiy lyc va xam nhiém min khu
vuc ha Iuu song Ca. Cac nghién ciru trén thé gisi
va trong nudc da minh hoa kha nang tmg dung
ctia MIKE 11 trong khé nhiéu bai toan thay vin
nhu thiét ké, quan Iy va van hanh cho song va hé
théng kénh. Mo-dun mé hinh thuy dong luc
(HD) 1a mot phan trong tdm cia hé théng mo
hinh MIKE 11 va thiét 1ap co s& cho hau hét cac
mo-dun khac bao gdbm: dy bao I, tai khuyéch
tan, chat luong nudc va van chuyén bun ling
khong két dinh. Mo-dun HD giai cac phuong
trinh tong hop theo phuong ding dé dam bao
tinh lién tuc va bao toan dong lugng (momen-
tum), thong qua viéc giai h¢ phuong trinh Saint
Venant.

Dé tinh toan lan truyén man, md hinh st dung
moé dun Advection Dispersion (AD) véi thim s6
chinh 14 hé s phan tan D (Dispersion). Hé s6
phan tan duge coi nhu 1a ham cua vén tbc trung
binh dong chay qua doan song tinh toan theo
cong thie: D = aVb trong dé: a 1a hé sb phan
tan va b 12 s mii phan tan. Cac gia tri D thuong
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gip: D: 1 - 5 m?¥/s véi sudi nho, 5 - 20 m¥s dbi
v6i song.

3. Két qua ng dung mé hinh MIKE 11
danh gia mirc do0 xadm nhdp min khu vue
nghién ciru

3.1. Thiét Igp mé hinh tinh todn

- Bién trén: Nhu thé hién trén hinh 1, cac s6
li¢u thuc do Ivu lugng voi tan suét 1 ngay tai Yén
Thuong, Son Diém va Hoa Duyét dugc str dung
1am dau vao cua md hinh

aett wa

oocoms

Hinh 1. So dé thity lwc ha luu séng Ca trong
MIKE 11
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- Bién dudi: luu luong thuc do tai Tram Cua
Hoi duoc sir dung dé hiéu chinh va kiém dinh
mo hinh;

- Bién chat luong nude: S liéu man tram Bén
Thity, Trung Lwong va Nghi Tho, bao gém cac
s6 liéu do man st dung dé hiéu chinh va kiém
dinh m6 dun chét lugng nudc ciia mo hinh;

- Dit liéu dé thiét 1ap m6 hinh (hiéu chinh va
kiém dinh): st dung s liéu nam 2000 dé hiéu
chinh, ndm 2010 dé kiém dinh mé hinh.

VINH BAC 10

Hinh 2. Mang luoi tram thuy van va khi twong
trong khu vuc nghién ciru

3.2. Két qud hiéu chinh va kiém dinh mé hinh thiiy luc

a) Két qua hiéu chinh mo hinh thily luc
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Hinh 3. Myc nuoc tinh toan va thuc do tram
Nam Pan mua kiét nam 2000
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Hinh 4. Myc nuwoc tinh toan va thue do tram
Linh Cam mua kiét nam 2000

Hinh 5. Muc nwoc tinh toan va thuce do tram
Cho Trang mua kiét nam 2000
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b) Két qua kiém dinh mé hinh thay luc
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Hinh 6. Myc nuoc tinh toan va thuc do tram
Nam Pan mua kiét nam 2010
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Nghién ctru sir dung chi s6 Nash dé danh gia
sai s6 hiéu chinh va kiém dinh véi két qua hiéu
chinh tai Nam Dan la 80%, Linh Cam la 86%,
Cho Trang 1a 78%; két qua kiém dinh tai Nam
ban 86%, Linh Cam 82% va Cho Trang 80%.

3.3. Két qua hi¢u chinh va kiém dinh chat
lwong nwoc (dop man)

Sau khi hiéu chinh va kiém dinh mé hinh thuy
lyc, m6é dun AD dugc str dung dé tinh toan mo
phong xam nhap man khu vuc nghién ctru. Bién
man st dung gia tri khong ddi tai Cira Hoi.

Sau khi hi€u chinh, st dung b thong s6 vira

Hinh 7. Myc nuoc tinh toan va thuc do tram
Linh Cam mua kiét nam 2010

Hinh 8. Myc nweoc tinh toan va thuc do tram
Cho Trang mua kiét nam 2010

tim dugc mé phong qua trinh xam nhap man véi
56 liéu nam 2010 va nim 2014 dé kiém dinh bo
thong s6 vira tim dugc.

Do tai liéu thuc do d0 man roi rac nén bai bao
sir dung hé s6 tuong quan R2 dé danh gia két qua
hiéu chinh va kiém dinh. Két qua cho thay hé s6
tuong quan dat trén 0.75 tai cac vi tri kiém tra.

M6 hinh sau khi hiéu chinh va kiém dinh
duoc ap dung tinh toan voi cac kich ban mo
phong khac nhau trong diéu kién tac dong cua
BDKH,

v i o
I

Hinh 9. B6 man tinh todn va thuc do diém do
man Nghi Tho nam 2000
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Hinh 10. Bé man tinh todn va thuc do diém
do man Trung Lwong nam 2000
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Hinh 12. D6 mén tinh todn va thue do diém do ~ Hinh 13. D6 man tinh todn va thuc do diém do
mdn Bén Thity nam 2010 man Bén Thiy nam 2014

4. Két qua tinh toan xAm nhip min theo tai Cira Hoi voi d6 man ngoai khoi van dugc gia
kich ban bién d6i khi hau va nuéc bién dang  dinh 1a khong thay ddi so voi thoi ky nén. Theo

4.1. Xay dung kich ban tinh todn bao cdo “Kich ban BDKH va NBD cho Viét

Dién bién xam nhdp man trén ha lvu song C4  Nam”, nam 2012 cua B Tai nguyén va Moi
trong tuong lai dugc tinh toan dya trén co s¢  truong, ddi vé6i khu vue Nghé An, myc nudc
kich ban nude bién dang theo cac kich ban phat  bién ting dan theo thoi gian, cu thé nhu sau:
trung binh B2 theo cac thoi ky 2030, 2050, 2100

Badng 1. Dé cao myre nuée bién ding theo cdc thoi ky twong lai kich ban B2 (Pon vi: cm)

Nam

2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100

Khu vue

Hon Dau-béo Ngang 7-8 | 11-13 | 15-18 | 20-24 | 25-32 | 31-39 | 37-48 | 47-56 | 49-65

Céc kich ban mé phong qua trinh xAm nhap mén c6 xét dén bién ddi khi hau thé hién trong bang

2 nhu sau.

Bang 2. Tong hop cdc kich ban mé phong

Kich ban Yéu t6 bién dbi Gia tri
. _ 0,

Kich ban 1 - Nam 2030 Mua L8%
Muc nudce bién 0,13
_ 0

Kich ban 2 ~Nam 2050 Mua 3.2%
Muc nudce bién 0,24
_ 0,

Kich ban 3 - Nam 2100 Mua 6,2%
Muc nudc bién 0,65

TAP CHi KHi TUQNG THUY VAN
S6 thang 03 - 2016



)

NGHIEN CUU & TRAO DPOI

Bién dudi mo hinh lay s liéu myc nudc tai
tram Cira Hoti, theo kich ban bién ddi khi hau B2,
nam 2030 myc nudc tang 13 cm, nam 2050 muc

nuoc tang 24 cm, nam 2100 myc nude bién dang
65cm, bién trén luu lugng dugc tinh theo bang 3.

Bdng 3. Ti 1é thay doi gid tri heu lwong (%) giita cdc thoi ky twong lai véi thoi ky nén tai
cdc tram thuy van luu vuc song Ca kich ban B2

2 1A e 0
Ty 1€ thay doi (%) ™ | mia | mia
Tram Thoi ky
1 2 3 4 5 6 7 8 9 10 11 12 nam la can
20202039 | 04 | 04 | 01 | 34 | 41 | 22| 05 | 08 | 09 | 04 | 2,1 | 3.0 0,4 06 | -0,1
2040-2059 | 3.1 | 23 | 14 | 44 | 95 | 71 | 22 | 41 L5 | 1,7 | 1,7 ] 22 1,0 14 | -04
Yén Thuong
20602079 | 67 | 32 | 1.8 | 56 | -170 | -120 | 85 | 86 | 1,9 | 54 | 12 | 09 24 35 | -14
20802099 | 89 | 42 | 22 | 72 | 230 | -167 | 128 | 126 | 32 | 81 | 2,1 | 20 38 54 | -17
20202039 | 04 | 20 | -13 | 44 | -66 | -63 | 48 | -03 | 0,68 | 1,30 | 1,25 | 1,07 | 042 | 095 | -3,79
20402059 | 08 | 3,1 | 26 | 97 | -12.8 | -104 | 64 | 03 | 142 | 202 | 1,76 | 1,81 | 0,77 | 1,63 | -6,67
Hoa Duyét
20602079 | -1,1 | -42 | -3,8 | -142 | <185 | -142 | 80 | 09 | 2,18 | 2,77 | 225 | 2,54 | -1,03 | 232 | -929
2080-2099 | -1,1 | -47 | 44 | <172 | 22,7 | -17,0 | 90 | 1,7 | 291 | 348 | 280 | 335 | -1,06 | 3,01 | -11,1
20202039 | 0,6 | 20 | -1,8 | 25 | 56 | -51 | 55 | -1,9 | 0,17 | 1,06 | 0,92 | 1,11 | 084 | 044 | -348
2040-2059 | -1,0 | 3,0 | 25| 50 | -106 | 82 | 7.4 | 20 | 048 | 1,37 | 1,00 | 1,39 | -142 | 0,65 | -5,70
Son Di¢m
20602079 | -1,4 | 3.8 | -32 | 7,0 | <150 | -11,0 | 92 | 22 | 0,85 | 1,72 | 1,11 | 1,73 | -1,.89 | 0,90 | -7,67
20802099 | -1,4 | <41 | -3,6 | 81 | -183 | -13,1 | -10,5 | 2,0 | 1,26 | 2,21 | 1,35 | 2,23 | 2,07 | 1,28 | -898

4.2. Két qud tinh todn

a) Két qua xam nhap man kich ban nam 2030

Ranh gi¢i xdm nhap man 1%o da vao qua nga
ba Cho Trang 3 km, cac xa Hung Lam, Hung
Chau, btc Tung, Puc La bat ddu chiu anh
hudéng xam nhap man. Ranh gidi xdm nhap man
4%o di sau vao xa Hung Nhan, Trung Luong. Véi
két qua nay, chinh quyén cac xi tir Hung Nhan
trd ra bién phai c6 bién phap ung pho véi xam
nhdp man, giam tac dong cua man dén san xudt
nong nghiép dé cu dan khu vuc nay co thé phat
trién san xuat.

b) Két qua xam nhap man kich ban nam 2050

Ranh gi6i xdm nhap man 1%o d tién vao sau
thém 6 km so v&i nam 2030. Man 1%o da di vao
dén xa Hung Xuén, Nam Cuong, Bui Xa, trong
khi man 4%o cling tién sau vao hon 4 km so véi
kich ban 2030. Nhimng két qua mo phong niy s&
gitip cho cac cap chinh quyén tinh Nghé An chii
dong trong viéc tng pho hién trang xam nhép
man.

TAP CHi KHi TUQNG THUY VAN

¢) Két qua xdm nhap man kich ban nim 2100

Ngudng man 1%o di di sau vao dén 55km so
v&i clra bién, vao dén cac xa: Hung Linh, Khanh
Son, thi trAn Dirc Tho. Ranh gidi 4% di 14n séu
vao qua ngd ba Chg Trang. Dudi tac dong
BDKH va nudc bién ding, trong vong tim muoi
nim nita, ranh gi¢i xdm nhap min sé& tién vao
sdu trong dat lién, diéu nay anh huong khong
nho dén cudc séng ciia nguoi dan hai bén song.

Tir két qua mé phong dong chay va xam nhap
min cho thay dién bién mian trén cac song trong
twong lai ngay cang sau hon so véi thoi ky nén.

5. Nhén xét

M5 hinh Mike 11 chimg to kha nang c6 thé
su dung dé tinh toan thuy lyc va dy bao xam
nhap min cho hé théng séng Ca. Bang két qua
tong hop trén dua ra cai nhin tong quét qua trinh
xam nhap mdn qua cac mo phong tng véi kich
ban bién doi khi hau vé lwong mua va nudc bién
dang. C6 thé nhan thay khoang cach xdm nhap
min trén cac séng ngdy cang ting, didu nay co
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thé gay bét loi dén phat trién kinh té ving, dic
biét phat trién nganh nong nghiép. Cac két qua
mo phong dién bién qué trinh xdm nhap man khu
vuc ha luu song Ca hién trang va cac kich ban
BDKH c6 tinh chinh x4c cao, c6 thé sur dung lam

NGHIEN CUU & TRAO DPOI

can ctr khoa hoc dé dua ra nhiing nhan dinh xu
thé dién bién qua trinh xam nhap man, tr d6 lya
chon phuong 4n quy hoach t6i wu va cac bién
phap phong tranh, giam thiéu thiét hai xAm nhap
man toi kinh té - x3 hoi khu vue nghién ctu.

........

Hinh 15. Muirc dé xam nhdp trén song Ca nam
2050

Hinh 14. Mirc do xam nhdp man trén song Ca
nam 2030

> B Hinh 16. Murc do xam nhdap man trén song Ca
oy B . nam 2100

=y

Bang 8. Chénh léch khoang cach xam nhap man cdc kich ban

Nam Py méin Khodng cach téi bién (km)
2030 1% 42
4%, 30
2050 1% 48
4%, 36
2100 1% 60
4%, 41
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THE APPLICATION OF MIKE BASIN MODEL FOR WATER
BALANCE CALCULATION IN LAM RIVER BASIN

Nguyen Quang Hung - Hanoi University of Science, VNU
Hoang Anh Huy - Hanoi University of Nature Resources and Environment

Nghe An has severe weather and natural disasters suffered. Disaster risk due to the impact of cli-
mate change whhich has affected the environment and affected economic — social activities directly.
One of the problems of Nghe An has been confronting is the phenomenon of saltwater intrusion,
causing much damage to the downstream of coastal areas. In this study, the authors used the MIKE
11 model to simulate Ca hydraulic system and water quality (salinity). MIKE 11 was applied to cal-
ibrated and verificated, saltwater intrusion scenarios take into account the factors of climate change
is established and calculated. Calibration test results confirm the applicability MIKE 11 model to
simulate saltwater intrusion, as well as building forecast scenarios salinity pollution, create a sci-
entific basis for the management of water resource at Ca downstream.

Keywords: Ca river, MIKE 11, salinization.
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