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NGHIEN CU'U TINH TOAN PHAN VUNG HAN - MAN
VUNG DONG BANG VEN BIEN SONG MA TRONG DIEU
KIEN BIEN POI KHI HAU

Lé Thi Thuong'

Tém tit: Ving dong bang ven bién séng Md chiu anh hwéng ndng né cia han han, xam nhdp
man, ddc biét trong boi canh bién doi khi hdu hién nay, muec do anh hwong cang nghiém trong hon.
Han hdn va xdam nhdp man thuwong cé quan hé dong thoi nhung danh huong ciia né dwoc thé hién khéc
nhau & nhiing tiéu ving khdc nhau trong cing mét khu viee nghién cieu. Chinh vi vdy, dé giam thiéu
dén mirc t6i da nhitng tac hai do han - mdn gay ra can phdan viing han - mdn thanh cde tiéu ving
lam co s¢ dé xudt cdc gidi phdp sir dung nuwée phii hop. Bai bdo sir dung bé mé hinh Mike (Mike
Nam va Mike 11) dé tinh todn dong chay dén hé chira tir muea theo bién doi khi hdu va mé phéng thity
lyc mang song khu viee nghién cuu xét trong moi quan hé han - man. Nghién curu da chi ra dwoc 03
tiéu ving han - man twong g véi nong dé méan khdc nhau. Két qud nay cé y nghia trong viéc gitip
nha quan 1y ciing nhir ngueoi dan chii dong trong viée chuyén doi co cau cdy trong vit nudi sao cho
phi hop nhat.

T khoa: Han - mén, viing dong bang ven bién séng Ma, bién doi khi hau.

Ban Bién tap nhan bai: 25/11/2018 Ngay phan bién xong: 20/01/2019 Ngay dang bai: 25/03/2019

1. Mé dau
Ving dong bang ven bién song M 1a khu vuc

bién ndi chung va ven bién song Ma noi riéng,
tiéu bicu nhu:

e s wocen [

co té? do phat trién kinh ’té' cao th?o Xu hu('yr}g T T W N =
chuyén dich co cau kinh té va chuyén doi co cau q‘i B S e ‘@‘ I
cdy trong. Vi vy, nhu cau sir dung nudc va giam e fﬂ‘ : 5 iy L
thiéu tac dong bat lgi do nudc gay ra luon duge ._\; AL A '

dit ra. Ving ven bién song Mi bao gdm cac é%{j’? aﬁii i

huyén: Nga Son, Hau Loc, Hoang Hoa, TP Sam | S (et = 4
Son, Quang Xuong cung voi mang ludi song ~ iyl . .

ngoi dd ra bién qua cac ctra song: Ctra Héi, Lach |, g Y persn £ aa“

Sung, Lach Truong (hinh 1). V& mua can, khi gi ?‘if v t _q_ma.e“ i
luong dong chay tir thuong ngudn giam manh A : 5L S |
két hop voi muc nudc tai cac tram ha luu bi ha I

thip so v6i trung binh nhiéu nam khi d6 xam g}f\, “a

nhdp man co6 co hoi tién sau vao trong song. Pac -~

biét trong boi canh bién doi khi hau thi mdi quan L 4

h¢ gitra han han va xam nhép man cang thé hién

r&: anh huong bat loi ciia bién doi khi hau cang
nhiéu thi han han cang ting, man cang tién sau
vao trong song, gay thiét hai khong nhé trong
san xuat nong nghiép, nudi trong thuy hai san &
ving ven bién. Chinh vi vay ciing c6 rat nhiéu
nghién ciru vé han hén, xdm nhap min ving ven
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Hinh 1. Pham vi khu vuc nghién cuu

Pé tai cap Nha nude cua PGS.TS Nguyén
Quang Trung - Vién Nudc, Tudi tiéu va Moi
truong 1am chu nhiém: “Nghién ctiru dé xuét cac
gidi phap giam thiéu anh huéng cua dong chay
kiét phuc vu san xuit nong nghiép, thuy san
vung ha du song Ca va song Ma” da danh gia
dugc nguyén nhan ciing nhu tinh hinh hién trang
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han han, xam nhap man vung ha luu song Ca va
song Ma, céc tac dong cuia han han dén san xuit
nong nghiép, thuy san va doi séng kinh té x4 hoi,
tinh toan can bang nudc va xay dung dugc ban
d6 han cho hai luu vuc, dé xuat giai phap phuc
vu san xuat ndng nghiép va thily san viing ha du
song Ca va song Ma [6]. Tuy nhién nghién ctu
chua tinh toan phan vung han - man ciing nhu
chua xét dén diéu kién bién déi khi hau.

Céc nghién cuu “Xay dung mo hinh dy
bao xam nhap man vung ha luu song Ma, song
Yén tinh Thanh Hoa” cia La Thanh Ha (2014)
[1] d4 danh gia duoc thyc trang xam nhép triéu,
man khu vue song bang song Hong - Thai Binh,
song M3a; xay dung co so dit liéu va cong nghé
du bao xam nhdp man va chuong trinh du bao
xam nhap man cho luu vuc song M3; Tran Héng
Thai va Poan Quang Tri (2017) trong nghién
ctru [4] da sir dung két hop mo hinh 1 chiéu
(Mike 11) va md hinh 2 chiéu (Mike 21) mo
phdéng qua trinh xadm nhdp méan cling nhu dua ra
cac kich ban xam nhap man xét trong diéu kién
mua can voi cac tan suat dong chay 75%, 90% va
95%. Tuy nhién, nghién ctru chua phan viung han
- man cling nhu chua danh gid anh huong cua
bién d6i khi hau (kich ban BPKH 2016) dén bai
todn phan vung han - man. Vi vay, muc dich cua
nghién ctru nay 1a: (i) Ung dung mé hinh Mike -
Nam dién toan dong chay dén hd chtra 1am bién
dau vao cho mé hinh Mike 11 (ii) X4y dung ban
dd phan ving han - min theo chirc ning timg
doan soéng twong ung vai cac kich ban bién doi
khi hau. Bay dang 1a m¢t hudng nghién ctru méi
nham giam thiéu toi da tac hai do han han, xam
nhdp man gay ra.

2. Phwong phap nghién ciru va thu thap dir
liéu
Dé thuc hién dugc muc tiéu nghién ctru, mo

hinh MIKE 11 dugc 4p dung dé mo phong, hiéu

chinh va kiém dinh thiy Iyc va khuéch tan man.
Thém vao do, cac kich ban trong twong lai dugc
dua ra dé canh bao xam nhdp man khu vuc ha
lwu dudi tic dong cua bién ddi khi hau cing
duoc xem xét béng viéc s dung MIKE - NAM
tinh dong chay tir mua theo bién d6i khi hau, tir
d6 1am co sé dau vao cho bién trén ctia mé hinh
TAP CHI KHI TUQNG THUY VAN

thiy luc MIKE 11 (hinh 2).

2.1 Co 56 Iy thuyét mé hinh Mike - Nam

La mét mo dun mua rao - dong chdy duogc
tich hop trong mé6 hinh MIKE 11 dugc stir dung
dé du bao dong chay, tinh luong gia nhap khu
giita...Cac thong s6 cia mo hinh nhu: Lmax,
Qmax, CQOF, TOF, TIF, TG... Nghién ctru da
sir dung s6 liéu mua gid giai doan (1986 - 2005)
cua 14 tram mua trong khu vuc nghién ctru va
khu vuc lan can, bao gém: Cam Thuy, Xa La,
Mai Chau, Thach Quang, Hdi Xuan, Yén Chau,
Tuan Gi4o, Pha Din, Song Ma, Son La, Tuan
Giao, Bat Mot, Cua DPat. St dung phﬁn mém
Mapinfo va ban d6 s6 héa, chia luu vuc nghién
ctru (tinh tir thugng luu dén Cam Thuy (song
Ma) va tram Cura Pat trén song Chu) thanh 4 luu
vuc b0 phan véi dién tich phan bd va cac ty 1€
dién tich thanh phan (hinh 3a), ban d6 xac trong
s6 cac tiéu luu vuce (hinh 3b).
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Hinh 2. So do dp dung mé hinh todn mé phong
han - man viing dong bang ven bién séng Ma

VIET NAM

Hinh 3. Ban do phan chia cac lvu vuc bo phan
(a); Ban do xdc dinh trong so cdc tiéu luu viee
theo da gidac Thiessen (b)
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2.2 Co 56 ly thuyét mé hinh MIKE 11
Phuong trinh co ban cia MIKE 11 1a phuong
trinh lién tuc va phuong trinh dong luong (hé
phuong trinh Saint Venant).
Phuong trinh lién tuc:
dQ d4

- _ (1)
ax Tar g

Phuong trinh dong luong:
QE
o0 2(<%) o golel
— 4+ +gd—+
at dx ““ax  CAR
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Trong do: Q 1a luu lugng (m¥/s); A la dién

Kich ban mwa theo BEPEH |

2016 - 2035 (RCP 45vaRCP 8.5)

| Idike - Nam
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tich mat cit ngang (m?; q 1a luu lwong nhap luu
trén 1 don vi chiéu dai doc song (m?/s); C 1a h¢
sO C}lezy, C= HRy , theo Manning y = 1/6; o 1a
h¢ so0 stra chira dong luong; R: ban kinh thuy luc
(m); g 1a gia tdc trong trudng (m/s?); h 1a d6 sdu
dong nude (m); x 1a bién khong gian.

Nghién ctru str dung Mike 11 dé mé phong
han - min c6 xét dén hd chtra trong diéu kién
bién d6i khi hau, tinh toan cho hai thoi ki (2016
-2035) va (2045 - 2065). O déay, nghién ctru dua
vao hai hd chtra ¢6 cong suét 1on dién hinh: hd
Cua bat (song Chu) va hd Trung Son (song Ma).
Cac budc tinh toan thé hién va pham vi mo
phong nhu hinh 4 (a, b).

2045 - 2065
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Hinh 3. (a) So dé cdc buée tinh todn bién trén mé hinh Mike 11; (b)So do mé phong mang luéi
song trong Mike 11 kich ban BDKH

Nghién curu st dung s6 liu mua gio tai cac
tram mua thoi ki nén (1986 - 2005), sau d6 dua
vao su bién ddi lugong mua theo cac kich ban
RCP 4.5 va RCP 8.5 [3], tinh dugc luvong mua
theo cac kich ban BDKH cho céc thoi ky (2016-
2035) va (2045 - 2065).

Theo d6 mo6 hinh Mike - Nam dugc st dung
dé tinh dong chay dén hd tir mua, sau d6 tinh
toan diéu tiét qua hd chira theo phuong phap 1ap
bang. Trong do, luong nudc dung trong trong
tuong lai (kich ban bién d6i khi hau) tang 10.3 %
so voi thoi ky hién trang. Ty 1¢ nay tham khao
theo [7]. Luong nudc xa xudng ha luu sé& duoc
xé4c dinh bang tong luong nudc xa qua nha may
thuy dién va luong xa thira (c6 ké dén t6n that
tham va bdc hoi). Ton that bao gdm thim va boc

hoi (lwong ton thit thAm dugc tinh theo luu
luong tham trung binh tur s6 liéu do dac thuc té
tai hd; lugng t6n thit bdc hoi duoc tinh theo dién
tich mat thoang hd va luong bdc hoi (duge tinh
theo s liéu bdc hoi trung binh nhiéu nim tai
tram khi tugng Bai Thugng). Qua trinh tinh toan
diéu tiét c6 tham khao muc nuée tdi thiéu cua
cac hd chuia duogc quy dinh tai [3].

Theo hinh 3b: (1) bién trén: Luu lugng ra
khoi hd Cira Pat, hd Trung Son théng qua qua
trinh tinh toan diéu tiét ho tinh trung binh thoi ki
mg vé6i timg kich ban; (2) Bién dudi: S6 liéu
muc nude gid thoi ki (1986 - 2005) quan tric tai
cac tram: Quang Chau (song Ma), Lach Truong
(ctra song Lach Truong), Lach Sung (ctra song
Lén) va can ctr vao sy gia tang myc nudc cua cac
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thoi ki d6i vei tung loai kich ban. Bién man: Véi
cac bién trén thi coi @6 man bang khong, d6 man
tai cua Hoi, ctira Lach Truong va ctra Lach Sung
dugc gia dinh trong twong lai 1a khéng d6i so véi
thoi ki hién trang; (3) Diéu kién hé thong: Trong
nghién ctru dua vao mé phong hé thong cac tram
bom dién hinh doc sdng c6 cong suat 16n theo s6
li¢u cua Cong ty TNHH mot thanh vién thay loi
Nam s6ng Chu, Bic song Mi “Béo céo tong hop
cac chi tiéu k¥ thuat cua cac tram bom” (2018).
Trudng hop nay gia sir trong twong lai cong suat
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tram bom khong thay ddi so v6i hién trang.

3. Két qua nghién ctru

3.1. Higu chinh va kiém dinh mé hinh

3.1.1 M6 hinh Mike - Nam: Nghién ctru da
tién hanh mo phong, hiéu chinh dua trén tap s6
liéu luu lugng gid giai doan (1996 - 2000) tai cac
tram Xa La, Cira Dat, Cam Thuy. Két qua thu
dugc duong qué trinh dong chdy tinh toan va
thuc do (hinh 4a, 4b); Tiéu chi danh gia chat
luong hi¢u chinh (bang 1).
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Hinh 4. Duong qua trinh dong chay tinh todan va thyc do hiéu chinh tram Xd La (a),
tram Cam Thiiy (b)

Bang 1. Chi tiéu déanh gid chat lwong hiéu chinh

Tram

hiéu chinh Chi tiéu Nash Sai s6 dinh Ghi chu
XiLa 0.79 0.048 Dat yéu cu
Cam Thuy 0.87 -0.035 Pat yéu cau
Cira Pat 0.82 0.028 Dat yéu cu

Két qua hiéu chinh mé hinh cho thdy, mé
hinh mé phong cho két qua dat yéu cau, chi tiéu

Nash dat tir 0,79 dén 0,82. Bo thong s6 tim duoc
sau qua trinh hi¢u chinh (bang 2).

Bdng 2. B théng s6 ciia mé hinh MIKE - NAM

DM U Lew Qe CKe  CKip  Top  Te  Tg  CKar
Cém Thuy 10,60 108,00 0,41 329,90 34,10 0,68 0,26 0,026 2098

Xala 10,98 199,22 0,56 557,60 37,03 0,71 0,20 0,021 2213

Ctra Dat 16,52 259,00 0,29 553,10 23,57 0,05 0,15 0,031 1792
Trung Son 18,60 210,00 0,45 574,80 39,80 0,59 0,18 0,268 2659
Kiém dinh mé hinh liéu doc lap. Két qua thu dugc thé hién nhu hinh

Sau khi hi¢u chinh thu duoc bo thong, nghién
ctru tién hanh kiém dinh bo thong sb bang tap sd

TAP CHI KHI TUQNG THUY VAN
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Hinh 5. Puong qud trinh dong chay tinh todn va thuce do kiém dinh tram Cira Pat (a), tram Cam Thiiy (b)

Bang 3. Chi tiéu danh gid chat lwong kiém dinh

Tram hi€u chinh Chi tiéu Nash Sai s6 dinh Ghi chu
XaLa 0.71 -0.026 Dat yéu ciu
Cam Thay 0.82 0.049 Dat yéu cu
Ctra Pat 0.78 0.030 Dat yéu cau

Bo thong s6 mé hinh Mike - Nam di dugc kiém
dinh va hiéu chinh dat yéu cau voi chi tiéu Nash
dat tir 0,71 dén 0,87, sai s6 dinh nho hon 10%. Do
vy c6 thé str dung dé tinh dong chay dén ho tir
mua, phuc vy tinh toan diéu tiét ho.

3.1.2 M6 hinh Mike 11: Két qua kiém dinh va
hiéu chinh m6 hinh Mike 11, mé dun HD va AD
duogc ké thira tir nghién ctru [5].

3.2. Két qua mé phéng ranh giéi han - mén
viing dong bang ven bién song Ma.

Moi quan h¢ han - man dugc thé hién trong mo
hinh mé phong voi bién trén 1a lugng nudc ra khoi
hd tinh trong thoi ki kiét nhit (2/IV - 16/IV); bién
dudi 1a muc nudc va do man tuong tng. Két qua
mo phong mdi quan hé han - min tuong ng vé6i
cac trudng hop dugc thé hién nhu hinh 6 (a, b) va
hinh 7 (a, b). Pay la ranh gidi han - man tiém ning
gia thiét dugc xay dung theo qué trinh noi suy (két
hop tir két qua mé phong va ArcGIS).

Hinh 7. Két qud mé phong han - mén kich ban RCP 4.5 théi ki 2046-2065 (a) vakich ban RCP 8.5 théi ki

2046 - 2065(b)
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Tur qua trinh mo6 phong han - man theo kich
ban bién d6i khi hau cho thay: Trong thoi ky
2016 - 2035 véi kich ban RCP 8.5 min tién sau
hon vao trong song so voi RCP 4.5. Vi nhu trén
song Ma voi khoang dao dong ciia d6 man tu
10%o dén 18%o thi qua trinh md phong han - mén
theo kich ban RCP 8.5 vao sau dén vi tri xa
Quang Phu (cach ctra H6i 11,8km), trong khi
kich ban RCP 4.5 chi vao sau dén vi tri xa Hoéng
Dai (cach cua Héi 10km). Trén song Lach
Trudng, voi kich ban RCP 8.5 vao sau dén xa
Hoang Pat (céch ctra Lach Truong 12,4 km), véi
kich ban RCP 4.5, cung d0 man nhung chi xam
nhép sdu vao dén vi tri xd Hoang Ha (cach cira
Lach Truong 11,2 km). S¢ di nhu vay boi ddi
v6i kich ban RCP8.5 luong dong chay xudng ha
luu sau khi tinh diéu tiét hd nho hon so véi
truong hop RCP4.5 nén man xam nhép vao sau

son. Cu thé, kich ban RCP 8.5 tai Trung Son
(song Ma) 1a 78.7 m¥/s, Ctra Pat (song Chu) 1a
64.2 m?/s, trong khi d6 vai kich ban RCP 4.5 tai
Trung Son (song Ma) 1a 90.6 m’/s, Cura Dat
(song Chu) 1a 76.4 m/s. Dong thoi muc nude
bién dudi o ca hai kich ban RCP 4.5 va RCP 8.5
déu tang 13cm.

3.3 Phdan vang han - mdn theo chirc nang
tieng doan song

Cin cir theo két qua mo phong han - man tir
mo hinh xét trong mbi quan h¢ han - man voi
diéu kién co xét dén anh huong cua hd chua
trong bdi canh bién d6i khi hau va tinh trung
binh cho ca thoi ki (2016 - 2035) va (2045 -
2065) nghién ctru 1dy gia tri 6 man 16n nhét
(bang 4). Tir do, sir dung két qua nay két hop voi
ArcGIS dé phan ving han - man theo chtrc ning
tung doan song Ung ting thoi ki (hinh 8 (a,b)).

Bang 4. Gid tri do man I6n nhat kich ban bién d6i khi hdu

] 2016-2035 2046-2065
Khoang

Séng Vi tri quan tric cichdén  RCP45  RCP85 RCP45  RCP8.S5
bién (km) (%o) (%o) (%o) (%o)
Song Quang Chau 6.0 13.78 13.90 13.9 14.1
M Ham Réng 185 5.87 6.18 6.30 6.38
Giang 23.0 3.62 3.90 4.10 4.24
Séng Hoang Ha 11.2 11.47 11.58 11.6 11.6
Lach Van Ninh 18.0 9.42 9.48 9.48 9.50
Truong  Nhép lwu séng Ma 22.0 5.87 6.19 6.29 6.30
Song Pha Thim 9.0 5.88 5.95 5.80 5.90
Lén Cu Thén 18.0 2.71 2.76 1.05 1.05
Nhép luu séng Ma 40.0 0.22 0.26 0.23 0.23

Hinh 8. Ban do6 phdn viing han - mdn theo chirc nang ting doan séng thoi ki 2016-2035 (a);
thoi ki 2046 - 2065 (b)
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O khu vyc dong bang cira séng giap bién thi
x4m nhap man 14 qua trinh ty nhién, két hop véi
két qua md phong mbi quan h¢ han - man,
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nghién ctru phan thanh 3 vung chiu 4nh hudéng
cua xam nhap man khac nhau (bang 5, bang 6).

Bang 5. Phdn vung han - man theo chirc nang tung doan song thoi ki (2016 - 2035)

Khoang dao dong d6 mén

Phan Gidi han doan song R Murc d6
viing tuong Gng Song (O6o) nhiém min
RCP4.5 RCP8.5 |
Cira H6i - Quang Chau Ma 19.5-13.7 19.5-139 N
. ) . X . . Hoan toan bi
Vung1  Cua L.Truong - Hoang’Ha L. Truong 163-11.47 163-11.58 nhidm min
Ctra L. Sung - Pha Tham Leén 15.4-5.88 154-5095 :
Quang Chau - Ham Rong Mi 13.7-587 13.9-6.18  Anhhuong
Vung 2 Hoang Ha - Van Ninh L.Truong 11.47-942 11.58-9.48 thuong xuyén
Pha Thim - Cu Thén Lén 5.88-2.71 595-2.76  trong mua can
Ham Rong - Giang Mai 587-3.62  6.18-390  Anh huong
Ving 3 Van Ninh - Ngd ba Tuan ~ L.Truong ~ 9.42 - 5.85 9.48-6.15  yéuva khong
Cu Thon - Nga ba Bong Len 2.71-0.22 2.76 -0.26  thuong xuyén

Bang 6. Phan viing han - man theo chirc nang tirng doan song thoi ki (2046 - 2065)

Phan Gi6i han doan song Song Khodng da?%dog’ng do man Mite d
vung tuwong rng RCP4S RCP3.S nhiém man
Cura Hoi - Quang Chau Ma 19.5-13.9 19.5-14.1 N
N , \ \ R R Hoan toan bi
Ving 1  Cua L.Truong - Hoang Ha L.Truong 16.3-11.59 16.3-11.6 nhidm min
Cua L.Sung - Pha Tham Leén 15.4-5.80 15.4-5.90 ’
Quang Chau - Ham Rong Mi 13.9-630  13.9-6.38 Anh hudng
Vung 2 Hoang Ha - Van Ninh L.Truong 11.59-9.48 11.60-9.50 thuong xuyén
Pha Thim - Cu Thén Len 5.80-1.03 590-1.05 trong muacan
Ham Rong - Giang Ma 6.30-4.10 6.38 -4.25 Anh huong
Ving3  VanNinh-Ngiba Tuan L.Trudng 9.48-620  9.50-6.30  yéuvakhong
Cu Thoén - Nga ba Bong Lén 1.03-0.22 1.05-0.22 thuong xuyén

Nhdn xét: Tir két qua tinh toan mé phong va
biéu thi ¢ bang 5, bang 6 ta thay:

Xét tai cung mot vi tri doc cac song Ma, song
Lach Truong, song Lén d0 méan 16n nhét tai cac
vi tri ctia kich ban bién d6i khi hau so véi kich
ban hién trang c6 xu thé tang theo cac kich ban
RCP 4.5, RCP 8.5 qua cac thoi ki 2016 - 2035 va
2046 - 2065. Dic biét mot s6 vi tri, dd man co xu
thé tang rd rét nhu: trén song Ma tai Giang do
min ting tir 0.21%o (hién trang) [5] dén 3.62%o
(RCP4.5) va 4.24 %o (RCP 8.5); trén song Lach
Trudng tai ngd ba Tuan d6 man ting tir 3.75%o
(hién trang) [5] dén 5.78%o (RCP4.5) va 6.30 %o
(RCP 8.5); trén song Lén tai Cy Thon do man
tang tr 0.75%o (hién trang) [5] dén 2.71%
(RCP4.5);

Xét trong cing mot kich ban: (1) Déi voi
RCP 4.5, da ph?m tai cac vi tri doc cac song Ma,

Lach Truong va song Lén c¢6 do mén 16n nhit
cua thoi ky 2046 - 2065 ¢6 xu thé ting so voi
thoi ki 2016 - 2035, tuy nhién su chénh 1&ch
khong 16n. Mot s6 vi trf c6 xu thé tang ro rét nhur:
trén song Ma tai Ham Réng c6 d6 man 16n nhét
trung binh thoi ki 2016 - 2035 1a 5.87%0 va 2046
- 2065 13 6.30%o; tai Giang c6 d6 man 16n nhit
trung binh thoi ki 2016 - 2035 12 3.62 %o va 2046
- 2065 12 4.10%o. Trong khi do6 trén song Len tai
Cu Thén do man 16n nhat qua hai thoi ki lai co
xu thé giam. (2) Déi v6i RCP 8.5, da phén tai
cac vi tri doc cac song Ma, Lach Truong va song
Lén ciing c6 d6 man 16n nhit cta thoi ky 2046 -
2065 ¢6 xu thé tang so vé6i thoi ki 2016 - 2035,
tuy nhién su chénh Iéch khong lon. Diéu nay co
thé hiéu do véi kich ban bién doi c6 xét dén hd
chira véi vai tro tham gia ¢y man nén ranh gi6i
man so voi kich ban hién trang la khong khac
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nhau nhiéu.

Xét trong cung mat thoi ky (2016 - 2035) hay
(2046 - 2065) thi 6 man 1on nhét tai cac vi tri
cua kich ban RCP 4.5 va RCP 8.5 chénh 1éch
nhau khong nhiéu trén ca song M3, song Lach
Truong va song Leén; do man lon nhét tai cac vi
tri doc song Ma 16n hon cac vi tri doc song Lach
Truong; do man 16n nhét tai cac vi tri doc song
Lach Truong lai 16n hon cac vi tri doc song Lén.
Két qua nay phan nao ph hop béi vé mua can,
luvu luong song Ma phan luu vao song Lach
Trudng la rét it, dong chay trong song chiu anh
hudéng manh cua thay triéu. Vi vay mac do xam
nhdp man s€ 16n hon ca vé d0 man va vi tri.

4. Két luan

Viéc trng dung thanh cong bo mo6 hinh MIKE

(Mike - Nam va Mike 11) trong viéc dién toan
mua - dong chdy va md phong thuy lyc, lan
truyén min, bai bao dd nghién ctru tinh toan,
phan ving han - min ving dong bang ven bién
song M co xét toi anh hudng ciia hd chira trong
diéu kién bién doi khi hau. Két qua cho thiy,
duéi anh huong cua bién ddi khi hau thi mbi
quan h¢ cua han - méan duogc thé hién rd nét hon,
ranh giéi man cua cac tiéu vung han - man c6 xu
thé tién sau vao trong song ciing nhu d6 mén doc
song tang 1€n qua cac thoi ki (2016 - 2035) va
(2045 - 2065) cting nhu theo cac kich ban RCP
4.5 va RCP 8.5. Cac giai phap cu thé nham
phong chdng hay khai thac dé thich nghi s& dugc
trinh bay ¢ ndi dung cua bai bao sau.
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RESEARCH ON CLASSIFICATION OF DROUGHT SALT
INTRUSTION IN THE MA RIVER DELTA UNDER CLIMATE
CHANGE CONDITIONS
Le Thi Thuong'

"Hanoi University Natural of Resources and Environment

Abstract: The Ma river delta is heavily influenced by drought, salt intrusion, especially in the
context of climate change nowadays, and the level of influence is more serious. Drought and salt in-
trusion often have strong relationship, but their effects are different in different zones in the same
study area. Therefore, to minimize the harmful effects of drought and salinization, it is necessary to
divide drought - salt intrusion into sub-areas on the basis of proposing appropriate water use solu-
tions. The paper uses the Mike model (Mike Nam and Mike 11) to calculate the flow from the rain
to the reservoir according to climate change and the hydraulic simulation of the river network in the
study area in terms of drought-salinity relationship. The study has indicated three drought- salinity
sub-regions corresponding to different salinity concentration. This result is significant to help man-
agers as well as people to be proactive in changing plant and animal structure so that it is most
suitable.

Keywords: Drought, saltwater intrusion, Ma river delta, climate change.
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