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Tém tit
Viing dong bang ven bién Song Ma I khu viee ¢6 toc dé phat trién kinh té cao theo
xu hwéng chuyén dich co cdu kinh té va chuyén déi co cau cdy trong. Chinh vi vdy,
khu viee nay doi héi nhiéu vé nhu cdu sir dung nude va yéu cau giam nhe thién tai do
nguon nude gay ra. Bén canh dé, viing ha leu Séng Ma do ra bién qua nhiéu cira séng,
Vi thé vé muia can, khi muc nudce tai cdc tram phia ha du thd]v hon rdt nhiéu so véi
trung binh nhiéu nam, lwong dong chay tir thwong nguon do vé giam manh, tao co hdi
cho mdn cang tién sdu vao trong ni dong, ddc biét trong nhitng ndm anh hieéng cia
El Nino thi mdn cang tién sdu vao trong séng, gdy thiét hai khéng nhé trong san xudt
néng nghiép, nudi trong thity hai san & vimg ven bién. Bai bdo nay tdp trung nghién
citu xdy dwng ban do nguy co xam nhdp mén ving ha leu Séng Ma trong diéu kién bién
doi khi hdu (BDKH) bang viéc sir dung phirong phdp mé hinh todan (Mike Nam, Mike
11) duwa trén nguyén 1y mé phong dong chdy va truyén tai man, qud trinh khai thdc
sir dung nwedce tai cde cong doc séng trong khu viee nghién ciru va cong cu GIS dé xdy
dung ban do nguy co twong iing véi cdc truong hop khdc nhau vé bién luu lvong ddu
vao ciia mé hinh. Két qua cho thdy nhitng viing nguy co cao tdp trung tai nhitng xd ven
bién chiu anh hwong cua nuoc bién. So vé&i nhém kich ban hién trang thi cac nhom kich
ban BDKH khi xét dén su thay doi heong muwea va dong chay miia kiét trén lheu viee cdc
séng c6 mike dg tang giam khdc nhau, nén tong hoa cdc diéu kién bién lai thi xu thé gia
ting khodng cach xam nhdp man 16m nhdt trén cdc tuyén séng cé s bién dong khong
[on, chi chénh léch tw 0,1 - 1,5 km so vdi hién trang. Ban do xdc dinh mikc dé nguy co
xdm nhdp trong diéu kién BDKH sé cho thdy birc tranh vé xu thé xam nhdp mdn trong
twong lai, lam co sé cho viéc dinh hwéng cdc gidi phdp phong tranh va gidam thiéu tac
hai do xam nhdp man gdy ra.
Tw khoa: Xam nhdp man; Vung ha luu Séng Ma; Nhu cau khai thac st
dung nudec.
Abstract

Research build map for risk of salt intrusion in the Ma River delta in the context of
climate change

The Ma River's coastal regions have experienced rapid economic growth and a
tendency of changing crop production and economic structure. As a result, this region
has high water demand and needs to mitigate water related calamities. The Ma River
also flows to the sea through a number of estuaries, so during the dry season, when
the water level in the river is significantly lower than the average of many years, the
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amount of flow from upstream decreases sharply, providing opportunities for salinity
to move deeper into the river. This, particularly in years with an El Nino impact, causes
significant harm to agricultural and aquacultural production in coastal areas. This
paper focuses on creating a risk map of saltwater intrusion in the Ma River downstream
in the context of climate change. High - risk locations are concentrated in coastal
communes that are affected by saltwater, according to the findings. When compared
to the existing situation, the climate change scenario includes varying amounts of
change when it comes to rainfall and dry season flow in river basins. Summarizing
the boundary conditions, the maximum salinity intrusion distance is rising, albeit at
a relatively low rate a change of only 0.1 to 1.5 km from the existing state. The map
illustrating the danger of intrusion in relation to climate change will display a picture
of the future trend of saltwater intrusion in relation to climate change as a basis for
formulating strategies to prevent and reduce harm brought on by saltwater intrusion.

Keywords: Saline intrusion; Downstream of Ma River; Demand for water

exploitation and use.
1. Mé dau

Vung ddng bang ven bién Séng Ma
bao gém cac huyén: Nga Son, Hau Loc,
Hoang Hoéa, thanh phd Sam Son, Quang
Xuong, Tinh Gia. Pay 1a khu vuc ¢6 t6c
d6 phat trién kinh té cao theo xu hudng
chuyén dich co céu kinh t& va chuyén
d6i co ciu cay trong. Chinh vi vay, khu
vue nay doi héi nhiéu vé nhu cau sir dung
nudc va yéu cau giam nhe thién tai do
ngudn nudc gdy ra. Bén canh d6, ving
ddng bang ven bién Séng Ma db ra bién
qua céac cua song: Cua Hdi, Lach Sung,
Lach Truong, Lach Bang. Vi thé vé mua
can, khi myc nudc tai cac tram phia ha du
thap hon rat nhiéu so véi trung binh nhiéu
nam, lugng dong chay tir thugng ngudn
dd vé giam manh, tao co hdi cho man
cang tién sau vao trong ndi dong, dac biét
trong nhitng ndm anh hudng cua El Nino
thi méi quan hé giita han han va xdm nhap
man cang thé hién r5: Han cang nhiéu thi
man cang ¢ thé tién sau vao trong song,
gy thiét hai khong nho trong san xuat
nong nghiép, nudi tréng thiy hai san &

viing ven bién. Chinh vi vay ciing c6 rét
nhiéu nghién ctru vé rui ro thién tai néi
chung va han han, xam nhdp man vung
ven bién néi riéng, tiéu biéu nhu:

Dé tai cdp BO “Xay dung chwong
trinh dy bao x4m nhap min cho dong
bang Song Hong - Thai Binh” [7]; Dé
tai “Xay dung mo hinh dy bao xam nhap
man vung ha luu Song M3, Song Yén tinh
Thanh Héa” cua La Thanh Ha (2014) [6].
Céc nghién ctu nay da danh gia dugc
thuc trang xam nhap triéu, man khu vuc
song bang Séng Hong - Thai Binh, Séng
Ma; Xay dung chuong trinh du bdo xam
nhdp man cho khu vuc Song Ma va co so
dit liéu va cong nghé du bdo xam nhép
man. Tuy nhién cdc nghién ctru chua x¢ét
td1 viéc xac dinh céc vung nguy co xam
nhdp man.

Nam 2016, du 4n: “Phét trién va thuc
hién céc giai phap thich tmg véi bién doi
khi hau (BDKH) khu vuc ven bién Viét
Nam” (VIETADAPT 1II) dugc thuc hién
boi Trung tdm canh bdo va du bao tai
nguyén nudc thudc Trung tdm Quy hoach
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va Piéu tra tai nguyén nudc Quic gia.
Nghién cuu da tap trung tai cac khu vuc
dién hinh thudc khu vuc ven bién, trong
dé co6 huyén Hau Loc (Thanh Hoéa) véi
noi dung chu yéu tap trung vao: (i) Panh
gia tac dong cua thién tai, BDKH dén tai
nguyén va mdi truong; (ii) Panh giad muc
dd ton thuong do BDKH, nudc bién dang
dén tai nguyén nudec dudi dit; (i) Xac
dinh, x4y dung mé hinh va 1ap ban dd xam
nhap min, 6 nhiém tai nguyén nudc [10].

Nghién ctru cua Phan Hoang Vii va
nnk (2016) da d& cap dén phan vung rii
ro trong san xuit néng nghiép dudi tac
dong ctia xam nhap man ¢ tinh Bac Liéu.
Nghién ctru st dung phuong phap danh
gia néng thon cé su tham gia két hop véi
phuong phép ban d6 bang cong nghé GIS
dé xac dinh ving san xuét nong nghiép
c6 nguy co bi tdic dong boi xam nhap
mian. Két qua cho thdy: Vung rai ro phin
thanh hai c4p d6: Giam nang sut va rii
ro cao. Theo d6, tiéu viing ¢ nguy co rii
ro cao la ving sinh thai nudc lg vdi mo
hinh canh tac tdm - thuy san két hop va
lua - tom, con vung sinh thai nudc ngot cd
nguy co thap hon [11].

Nguyén Thai An va nnk (2017) da
thuc hién: (i) BDanh gid tdc dong cua xam
nhap min, kho han dén cong tac quan ly
ngudn tai nguyén nudc phuc vu cho san
xuét lda tai huyén Long Phu, tinh Séc
Trang; (ii) Panh gid nhu cu st dung
nuée phuc vu san xudt lta trong bdi canh
xam nhap man, kho han; (iii) Panh giad
hi€u qua cong tac quan ly tai nguyén nudc
cua huyén trong thoi gian khé han va xam
nhdp man [1].

Vil Ngoc Duong (2017) trong luan
an tién si “Nghién ctru ché d6 van hanh
thich nghi hd chta nudc Cira Pat trong
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mua kiét phuc vu phat trién kinh té - xa
hoi tinh Thanh Hoa” da tich hop gitta du
bdo v6i md hinh van hanh hd; Xay dung
dugc ché d6 van hanh thich nghi cho hd
chira Cua Pat trong mua ki¢t ddm bao
dap tng nhu cau sir dung nude c6 xét dén
BDPKH va danh gia dugc tinh hop ly cia
lwu luong tdi thiéu tham gia day man véi
ha Iuvu Séng Ma [4].

Nghién ctru ctia Nguyén Vin Diing
(2018) da dua ra hién trang muc d§ anh
hudng ciia han han va xdm nhap man dén
san xudt nong nghiép, ha tang nong thon
va doi sdng sinh hoat ctia ngudi dan ving
Tt gidc Long Xuyén thudc tinh An Giang.
Bén canh d6 nghién ctru cling da dua ra
cac giai phdp nhim ting cudng mic do
mg phé véi tinh hinh dién bién phirc tap
ctia han han va xdm nhdp min trong diéu
kién BDKH [5].

Nghién cuu cia Pham Viét Hoa
(2019) vé danh gia, phan ving xam nhap
min dua trén co sé cong nghé vién tham
da ting, da d6 phan giai, da thoi gian,
tmg dung thi diém cho tinh Bén Tre. Két
qua nghién ctru da xay dung duoc ban db
phan ving xAm nhdp man, muc do, dién
bién xam nhap méan cua tinh Bén Tre voi
cac céip dd man tir: Khong man, man nhe,
man vira dén man nang. Trong d6 céc
huyén ven bién nhu: Binh Pai, Thanh
Phu, Ba Tri ¢6 mtc d6 man tir vira dén
nang. Nghién ctru ung dung cong nghé
vién tham trong nghién ciru xdm nhap
man 12 mot phuwong phap ¢ thé danh gia
nhanh, hiéu quéa dién bién xdm nhap man
qua cdac thoi ky trén mdt khu vuc dia ly
rong 16n [8].

L& Thi Thuong (2020) trong “Nghién
ctru co sé khoa hoc phan ving han - man
va dé xuat giai phap thich tng cho ving
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ddng bang Séng Ma” da chi rd mdi quan
hé han - man, phan ving han - man theo
nhu cau khai thac sir dung nuée va dé xut
cac giai phap theo tu duy vira thich nghi,
vira phong chéng [9].

Tir nhitng nghién citu trén cho théy,
cac nghién ctru vé xam nhdp man vung ha
lwu Song Mi da c6 dinh hudng nhét dinh
vé du bdo, phan ving xam nhap man,
cac giai phap thich tng vdi thién tai han
- min, tuy nhién trong bdi canh BPKH
hién nay, vi€c phan vung nguy co 1a thuc
su can thiét cho cong tac dinh hudng cac
giai phap phong chéng tac hai xAm nhap
man. Piéu d6 cho thdy y nghia thyc tién
cua nghién ctru nay.

2. Phwong phap nghién ciru va co
s6 dir li€u

2.1. Phwong phdp nghién ciru

Hién nay c6 nhiéu cach tiép can khac
nhau dé nghién ciru xam nhap man, dua
trén tai liéu thu thap va dic diém dién
bién xam nhidp man cua luu vyc song,
bai bdo ap dung mé hinh Mike Nam mo
phong va tinh toan dong chay cua céc tiéu
luu vuc trong diéu kién BDKH, lam dau
vao cho mé hinh Mike 11 véi vai tro la
cac bién trén va bién nhap luu; M6 hinh
Mike 11 (HD va AD) dugc nghién ctru str
dung dé mé phong dong chay trong song
vao mua can nhim xac dinh quéd trinh
bién ddi ciia 6 man doc trong song phuc
vu dir liéu d&é xay dung ban do nguy co
xam nhap man. Béi Mike Nam va Mike
11 1a cdc md hinh phu hgp véi muc tiéu
ctua bai todn mo phong dong chdy trong
mang song nghién ctru va dic diém tinh
hinh s6 liéu, tai liéu vé diéu kién dia 1y tu
nhién, tai liéu khi tugng thuy van, sé liéu
dia hinh. Pong thoi ddy ciing 13 hai mé

hinh da dugc st dung rong rai & Viét Nam
va trén thé gi6i, da duoc kiém ching qua
nhiéu d¢ tai, dy 4n.

2.2. Phwong phdp xw ly va xdy dung
bin do nguy co xdm nhap mén

Ban do nguy co xAm nhap min dugc
xdy dung trén co so két qua tinh todn toan
x4m nhap man trén hé thong Séng Mi
bang md hinh Mike 11 (HD va AD) véi
cac nhom kich ban khac nhau.

Ban d6 nguy co xdm nhap min la
qua trinh phan chia khu vuc nghién ctu
thanh cac don vi twong ddi déng nhit dyua
Vao cac yéu td: PO man tai cac céng doc
song, khu vuc cbéng phu trach cip nudc
twdi. Bang viée st dung két hop phuong
phap ban dd dia hinh, ban d6 hanh chinh,
s6 liéu diéu tra khao sat vé cac céng tuoi,
két qua moé phong xam nhap min véi su
hd tro cta hé thong thong tin dia 1y - GIS,
dac bi¢t 1a module phan tich khong gian.
Céc ban d6 duge chuin hoa cung h¢ toa
do UTM, két hop s6 lidu diéu tra khao
sat vi tri cac céng doc song va két qua
moé phong xdm nhdp min nhim xac dinh
gia tri luu lugng va d§ mén tai vi tri cac
cong trong cac trudng hop tuong tng véi
cac thoi doan 182 ngay, 274 ngay va 355
ngay.

Qua trinh xtr ly va xay dung ban db
phan ving xdm nhap min bao gém cic
budc chinh:

+ St dung két qua tir mé hinh mé
phdéng xam nhap man dé xéac dinh d6 man
doc song tai vi tri cac céng theo cac kich
ban (Hién trang, 2030, 2050) Grng vdi cac
thoi doan 182 ngay, 274 ngay va 355 ngay.

+ Ban d6 dia hinh, ban db hanh chinh
duoc tién hanh tich hop véi nhau, sau do
xac dinh vi tri cac cong. Pong thoi sir dung
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co s& dit lidu da diéu tra d€ xdc dinh cac
ving/khu vue ma céng phu trach cap nuée
tudi (tai liéu nay ké thira tir két qua diéu tra
cac céng doc Song Ma cua tai liéu [18]).
+ Nhép truong dit liéu man cho cac
vung duoc cap nude tudi tir cac cong.

Céng trinh thiy lpi

Nghién ciru
+ Xay dung ban d6 nguy co xam

nhdp man tuong ung vdi cac kich ban
hién trang, kich ban BbKH 2030, 2050.

So d6 nghién ciru cua bai bao duge
thé hién nhu Hinh 1.

Dir ligu vé di min

OV NANIL
1ONp UIq U NG

Hinh 1: So dé nghién ciru ciia bai todn
+ Séng Lén: Cy Thén, Yén On, Pha
Thém, Lach Sung

+ Song Lach Truong: Cu Pa, Van

2.3. Co so dir liéu
2.3.1. Tai liéu khi twong thuy van

- Tai liéu luu lugng: Luu lugng gio
tai cac tram: Cam Thiy (Song Mi), Cira
Dat (Song Chu); Thach Lam (S6ng Budi),
Hoa Thuan (Song Hoat) cac nam 2009,
2010, 2011 va 2016.

- Tai liéu myc nudc: Muc nude gio
tuong ung voi thoi gian cac ndm trén
(2009, 2010, 2011 va 2016) tai cac tram
trén cac song, cu thé:

+ Séng Mai: Giang, Ham Rong,
Nguyét Vién, Quang Chau.

Ninh, Hoang Ha, Lach Truong

- Tai liéu d§0 man: B9 man thu thap
dugc cung thoi gian trén tai cac tram trén
cac song, cu thé:

+ Séng Mia: Ham Rong, Nguyét
Vién, Quang Chau.

+ Song Lén: Yén On, Pha Thim,
Lach Sung

+ Song Lach Truong: Van Ninh,
Hoang Ha, Lach Truong
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Nguén sb liéu mot phén duoc ké
[5], mot phan duoc cung cap tir Pai Khi
twong Thiy van (KTTV) Béac Trung
B9; Phan sb liéu con lai duogc cap nhat
cho dén gan day duoc cung cip boi Pai
KTTV tinh Thanh Héa. Tt ca ngudn sb

liéu dam bao tinh lién tuc, d6 chinh xac
va tin cdy cao.

2.3.2. Mdt cdt ngang

Tai liéu mat cat ngang cua mang
song nghién ciru dugc thu thap va ké thira
tir tai lidu [5]. Cu thé nhu Bang 1

Bing 1. Thong ké so lwong mdt cit ngang

n n So luwgng Chiéu dai

TT Song Gidi han doan song mijt cht (km)

1 |[Song Len Nga ba Bong - Cira Lach Sung 36 37,5

2 | Song Hoat Hoa Thuan - Nga ba Ta Thon 23 22,4

3 |Séng Ma Sét Thon - Hodng Tén 32 52

4 |Séng Lach Truong | Nga ba Tuan - Cira Lach Truong 24 25

5 |Song Chu Xuan Khénh - Nga ba Giang 11 225

6 |Kénh De Diém ré Song Lén - Lach Truong 26 6,5

7 |Song Béo Vin Tt Thon - giao Song Lén 14 9,5

2.3.3. Cac cong trinh khai thdac nudc
trén song

Trong pham vi m6 hinh Mike 11
md phong dong chay ki€t va xadm nhap
man chi ¢c6 mdt cong trinh dugc dua vao
mang song ctia md hinh, d6 1a céng/au
Béo Van trén song Bido Van. Ngoai ra,
trén hé thong Séng Ma con c¢6 nhiéu cong
trinh 14y nudc cho tudi nong nghiép va
nhu cdu sir dung khac doc trén cic tuyén
song. Cac diém lay nudc chinh nay dugc
dua vao mo6 phdng trong Mike 11 dudi
dang cac diém ngudn lay nude ra (cong,

B Tembem
ThighTas oa Thudn Bién mye nuée
Tram thiy vin
Y X
— Bitnmuong
H chia
. Céng tudi
Fthin L@
- Song L&
& Lgch Sung
£ . ]
) VenNigh  Hoangh s
o ]
H §
2 b 4 v Sl Fndtng
Song Lach Trwéng
CéimThiy TB Ham Rong Neuyét Vién
Kidu -
A 4 Quang Chau
W e i ing Mi i
SéngMi .08 Naya Céng SPa
: v S

Cira Bt Xuén Khinh

tram bom). Tong s6 ¢6 11 cum cong trinh
lay nude (cong, tram bom) doc cac tuyén
song da dugc dua vao tinh toan. S6 liéu
st dung cta cac cum cong trinh nay la luu
lugng trung binh ngdy can ldy tinh theo
nhu cau sir dung nudc tong hop tai mdi
cum cong trinh, dugc léy theo [3].

Vé hé théng hd chira trong pham vi
nghién ctru chi xét dén hai hd chira c6
cong sudt 16n: Cua Pat (Séng Chu) va
Trung Son (Song M3a). Mang ludi tram
KTTV va céc cong trinh 1dy nude duoc
minh hoa trong Hinh 2

Hinh 2: Mang lwéi tram KTTV va hé thong Hinh 3: So do mang song mé phéng trong

cong trinh khai thdac nwoc khu vuc
nghién ciru

mo hinh Mike 11
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3. X4y dung ban dd nguy co xAm
nhap méin

3.1. Thiét lgp 56 liéu dau vio mo hinh
3.1.1. So do tinh todn

Can ¢t vao thuc té kha ning xdm
nhdp man vao h¢ théng Song Ma trong
mua kiét va sb liéu do dac déng bo vé thuy
van va d6 man da thu thap dugc, moé hinh
Mike 11 tinh todn m6 phong dong chay va
xam nhap min trong mua kiét dugc thiét
1ap 12 mot phan ha luu ving dong bang
ven bién cua mé hinh thuy luc Mike 11
v61 pham vi gidi han nhu Hinh 3.

Mang song trong mé hinh Mike 11
duoc thiét 1ap bao gébm céc cong trinh trén
song c6 anh huong dén dong chay mua kiét
nhu cac cdng, tram bom lay nudc, dap dang.

3.1.2. Diéu ki¢n bién

Tai li€u bién thuy van dugc st dung
lam diéu kién bién cho mo hinh Mike 11
trong tinh toan thuy luc va xam nhap man
mua kiét gdm c6:

- Qué trinh luu lugng Q~t tai cac
bién thuong luu:

+ Sét Thon (Séng Ma): St dung sb
lidu Iuu lwong tinh toan bang téng cua luu
luong Soéng Ma tai Cam Thuy, cac nhap
lwu tr CAm Thiy dén Sét Thon va luu
luong Song Buoi;

+ Hoa Thuan (Song Hoat): St dung
50 liéu luu lugng gio tinh bang Mike Nam;

Nghién ciru

+ Xuan Khanh (S6ng Chu): Su dung
s6 liéu luu luong tinh toan bang tong luu
lugng tai Ctra Pat va cac nhap luu tir Cura
Pat dén Xuan Khéanh;

- Qua trinh luu lugng Q~t cua cac
luu vuc nhdp luu khu gitra gia nhap vao
hé théng. Cac bién nhap luu nay st dung
sO liéu Iuu lwong gio tinh toan bang Mike
Nam (ké thira tir tai liéu [5]).

Bién dudi: SO litu muc nudc gio
dugc 1ay tir két qua trich muc nude thuy
triéu tir cic tram Quang Chau (Séng M3),
Ctra Lach Sung (Song Lén) va Cua Lach
Truong (song Lach Truong). Bién man:
Véi cac bién trén thi coi d0 man béng
khong; D6i véi cac bién dudi thi 1dy do
man thuc do tai cdc tram Hoﬁng Tan
(Quang Chau), Lach Sung, Lach Truong.

3.2. Hiéu chinh va kiém dinh mé
hinh thuy luc 1 chiéu (Mike 11- HD)

Qua trinh hiéu chinh thong sb thiy
luc duogc tinh toan trong khoang thoi gian
tir 17/3/2010 dén ngay 30/3/2010 tai cac
tram thdy van trén Séng Ma (Giang, Ham
Rong, Nguyét Vién), trén Song Lén (Cu
Thén, Yén On, Pha Thém), trén song Lach
Truong (Cu Pa, Van Ninh, Hoang Ha).

Dé dam bao tinh 6n dinh ciia md
hinh, b thong s6 sau khi da hiéu chinh
cho nam 2010 sé tiép tuc duoc kiém dinh
lai cho cac nam 2009, 2011 va 2016.

Két qua hiéu chinh, kiém dinh mo
hinh vé& muc nudc va do man tai cac tram
do dugc trinh bay tai Bang 2.

Bing 2. Két qua kiém tra hé so Nash tgi cdc tram thity vin hi¢u chinh HD

o Tuyén | Mucnuoe Muye nuoc Sai s dinh/chan | Chi tiéu
Vi tri tram song thue do tinh toan Nash
Hmax | Hmin | Hmax Hmin Hmax Hmin
Giang Ma 1,15 -0,74 1,10 -0,67 0,05 0,07 0,84
Quéang Chau Ma 091 -0,81 0,99 -0,73 0,08 0,08 0,83
Leén Leén 1,23 -0,65 1,09 -0,69 0,14 0,04 0,80
Cu Thon Lén 1,12 -0,71 1,02 -0,72 0,10 0,01 0,82
Cua Song Lén | Lén 1,02 -0,68 1,07 -0,75 0,05 0,07 0,84
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Két qua kiém dinh mé hinh véi chi s6 kiém dinh Nash tuong ung (Bang 3, Bang

4).

Bing 3. Két qud kiém tra chi sé Nash tai cdc tram thity vin kiém dinh HD nédm 2011

STT Tram kiém dinh Song Chi s6 Nash Panh gia
1 |Giang Mi 0,97 Tot
2 |Ham Réng M 0,98 Tot
3 |Nguyét Vién Mi 0,98 Tt
4 |YénOn Lén 0,96 Tt
5 | Pha Tham Lén 0,95 Tot
6 |Cuba Lach Truong 0,97 Tét
7 | VanNinh Lach Truong 0,98 Tét
8  |Hoang Ha Lach Truong 0,88 Tét

Bing 4. Két qud kiém tra chi

so Nash tai cdc tram thity vin kiém dinh HD néim 2016

STT Tram kiém dinh Song Chi s6 Nash Panh gia
1 |Ham Rong Mi 0,80 Tot
2 |Nguyét Vién Mi 0,85 Tot
3 |Pha Thim Lén 0,83 Tét
4 |Cuba Lach Truong 0,85 Tot
5 |Hoang Ha Lach Truong 0,87 Tot

Nhdén xét: Céc so sanh gitta két qua
tinh todn bang mo hinh thuy luc véi s6
li€u thuc do tai 8 tram thuy van kiém tra
cho két qua tuong tu nhu trong giai doan
hiéu chinh véi chi s6 NASH khoang
0,80 - 0,90. Chu ky dao dong trung
pha néu khong ké dén khoang thoi gian
mat 6n dinh do diéu kién ban dau. Tai
cac tram bién dudi, bi dnh hudng cua
thay triéu (gdm cé céc tram Ham Rong,
Nguyét Vién trén Song Ma; Van Ninh,
Hoang Ha trén song Lach Truong; Pha
Tham trén Song Lén), két qua so sanh
gifra gia tri muc nudce tinh toan va thuc
do ciing kha phu hop véi chi s6 NASH
khoang 0,87 - 0,91.

3.3. Higu chinh kiém dinh mé hinh
mé phéng xam nhidp man 1 chiéu (Mike
11- AD)

3.3.1. Hiéu chinh mo hinh

Sau khi mo6 hinh Mike 11 HD duoc
hiéu chinh véi bo s liéu thuy vian do

trong dot khao sat tr 17 - 30/3/2010, mo
hinh Mike 11 AD tiép tuc duoc hiéu chinh
v6i bd sb lieu do d6 man dong bo véi s6
li¢u thuy van trong dot do dac nay.

3.3.2. Kiém dinh mé hinh

Sau khi hiéu chinh, cic thong sb
khuéch tan tiép tuc dugc dua vao dé
kiém dinh cho cac 2009 va 2011 ciing
tai cadc tram thuy van nhu ¢ qué trinh
hiéu chinh.

Nhan xét: Chi tiéu Nash cho cac
tram do madn trén Song Ma dat gia tri
tuong ddi tot nam trong khoang 0,63 -
0,8; Tai Song Len cling dat dugc két qua
tuong doi tot tur khoang 0,71 - 0,79, tai
song Lach Truong chi tiéu Nash dat két
qua tuong dbi chdp nhan dugc khoang
0,61 -0,75.

Viéc hiéu chinh va kiém dinh cho
module man d3 dat dugc két qua kha tdt
qua cic nam cu thé dugc tong hop nhu
Bang 5.
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Bing 5. Tong hop cdc két qua hiéu chinh, kiém dinh module khuéch tin

Ao n ~ A ) Song Lach
D) man Song Ma Song Lén Truong
. Y en ax ., Ham | Nguyét | Cw Yén Pha Van | Hoan
Nam | Chitieudinhgia | po Vit | Thon | On | Thim | Ninh | Ha
i A 1éch dinh (%o) 024 | 465 | 1,32 | 537 | 409 | 0,64 1
?h‘le;‘h A 1&ch chan (%o) 0,1 000 | 033 ] 1,04 05 | 228 ] 06
so10 [ Nash - Sucliff 091 | 089 | 086 | 089 | 091 | 091 | 08
At dinh (h) 0 1 2 2 2 2 2
R A léch dinh (%o) 0,55 | 027 1,9 | 123 | 23 2,2
glf}?"‘ A 1éch chan (%o) 0,16 1 02 | 02 | 06 | 006
2609 Nash - Sutcliff 1 2 2 1 2 3
At dinh (h) 0,63 0,8 0,79 | 071 | 075 | o061l
R A 1&ch dinh (%) 1,5 1,9 | 123 | 23 4,7
gf}?l A Tech chan (%) 0 02 | 02 | 06 | 023
S0 [Atdinh (h) 2 2 1 2 3
Nash - Sutcliff 0,89 0,87 | 092 | 075 | 0,78

Két qua tinh toan hiéu chinh, kiém
dinh mo6 hinh lan truyén min mot chiéu
Mike 11 AD cho hé¢ théng Séng Ma véi
chudi s liéu do khao sat trong thoi ky mua
kiét nam 2010 va 2009, 2011 cho thiy: Vé
xu thé bién dong do man: So vdi Kkét qua
hiéu chinh, kiém dinh muc nudc thi két
qua hi¢u chinh va kiém dinh d6 man khong
dugc tot bang, chénh léch vé d6 16n giira
tinh toan va thuc do con 1ém, nhét 1a nhiing
thoi diém d6 man nho. Tuy nhién, trong
didu kién mua kiét dong chay tir thuong
ngudn vé nho va sd lidu bién luu lwong rat
han ché thi két qua nay c6 thé chap nhan
dugc. Nhu vay, m6 hinh m6 phong thuy
luc va lan truyén man trong mua kiét da
dugc hiéu chinh kiém chimg véi sé lidu
thue té, mac dd sai sé dam bao cho phép.
Do d6 ¢6 thé sir dung mo hinh dé tinh toan
mo phong theo cac kich ban khac nhau.

3.4. Xay dung kich ban mo phong
xdam nhdp mdn

Kich ban xam nhdp méan la sy két
hop bién trén 13 dong chay tai tram Cam
Thuy (Song Ma), tram Xudn Khénh (Song

Chu), tram Lwong Ngoc (séng Cau Chay)

va tram Hoa Thuan (Séng Hoat); Bién lay

nuée 1a lwong nudc ldy tir song phuc vu

tudi va cac ho st dung nude khac va bién

dudi 12 myue nude tridu va dd man tai cac

cua Song Ma, Lach Truong, Len, Can.
3.4.1. Phuong an hién trang

Dbi v6i phuong an hién trang, cac
kich ban duoc két hop boi:

- Piéu kién thuy vian trén luu vuc
song: Chudi dong chay cua cac tiéu luu
vue s& duoc st dung dé xay dung duong
cong thoi doan luu luong cho cac nam
thiéu nuéc trong qué khir va sau d6 lay
cac thoi doan 182, 274 va 335 ngay dé
phan anh tin suét han han cao, trung binh
va thap trong hé thng séng. Trong d6 cé
xem xét quy trinh van hanh hé théng lién
hd chira luu vue S6ng Mi trong mua can.

- Nhu cau nudc ldy tir cac cong trinh/
cum cong trinh trén mot s doan sdng
trong mang ludi song cho tudi va nhiéu
muc dich st dung nudc khic tuong ing
v6i tAn suat 85 %.
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- Myc nudc triéu cao trong thoi ky
kho6 han d&& moé phong su xdm nhap min
vao mang ludi song.

- P man nude bién: Do céc cira song
khong c6 tram do d6 man lién tuc nhiéu
nam, chi c6 mot sé tram do ngén ngay cua
mot s dot do khao sat min (trong thoi ki
do man da st dung dé hiéu chinh va kiém
dinh m6 hinh dong chay kiét va lan truyén
man), nén trong nghién curu st dung bién
dd man cua song la héng sb ¢d dinh cho
cac kich ban. Can cur trén sb liéu do do
man cua cac tram cua song da lya chon
gia tri hﬁng s6 d0 min tai cac bién cua

song bang 26 %o. Cac kich ban tinh toan
xam nhdp méan cho thoi ky hién trang cu
thé nhu Béang 7.

3.4.2. Kich ban BDKH

a. Lwa chon kich ban

* D6i véi kich ban BDKH

Cac kich ban BPKH sé€ duoc mo
phdng theo cac thoi doan tinh toan tuong
lai, giai doan nam 2030 dén giai doan nam
2050 dé danh gia duoc su thay d6i lién
quan t&i khi hau va sir dung dat.

Luu vuc Séng Ma nam trong khu
vuc Hon Dau - Beo Ngang nén myc nudc
bién dang theo céc kich ban nhu Bang 6.

Bdng 6. Muc nwoc bién dang khu vwe Hon Ddu - Déo Ngang theo cdc kich ban (cm) [2]

Khu vire Céc moc thoi gian ciia thé ky 21
) 2030 2040 2050 2060 2070 2080 2090 2100
RCP 4.5 13 17 22 33 39 46 53
(8+18) [(10+25)| (13+32) | (16+40) | (20+48) | (24+57) | (28=66) | (32+76)
RCP S5 13 18 25 32 41 51 61 73
(9+18) | (12+26)| (17+35) | (22+46) | (28+58) | (34+72) | (42+87) | (49+103)

Tién hanh xay dung cac kich ban mo
phong qua trinh xAm nhap man c6 xét dén
bién d6i khi hau. Nghién ctru lya chon
phuong an mo6 phong xdm nhap mén trong
thoi ky thang kiét nhit trong ndm (thoi ky
thang 3 hang nam) dé mo phong qua trinh
xam nhdp méan cd xét dén BDKH. Trong
do bién dudi dugc xac dinh theo sy ting
giam ctia muc nude trong kich ban bién
dbi khi hau.

b. Phwrong an BDKH 2030, 2050

Cac nhom kich ban tinh toan xam
nhdp man cho thoi ky twong lai 2030 va
2050 sé& c6 diéu kién bién:

- Piéu kién thuy van trén luu vuc
song: Luu lugng dong chay tuong tmg vdi
céc gia tri cAp luu luong duy tri thoi doan
182, 274 va 335 ngay c6 xét dén tic dong
cua BDKH tuong ung vdi cac giai doan

2030 va 2050. Ngoai ra ¢6 xét dén luu
luong xa ctia cac hd chira thuong ngudn
theo quy trinh van hanh hé thong lién hod
chtra luu vuc Song Ma trong mua can.

- Nhu cau nudc ldy tir cac cong trinh/
cum cong trinh trén mat s6 doan song
trong mang ludi séng cho tudi va nhiéu
muc dich st dung nudc khac twong ting
v6i tan sudt mua 85 % cho céc giai doan
tuong lai 2030 va 2050.

- Muyc nudc triéu cao trong thoi ky kho
han va ¢6 tinh thém muc nugc nude bién
dang do BDKH giai doan 2030 va 2050.

- D6 min nuéc bién: Tuong tu nhu
cac kich ban thoi ky hién tai, trong tinh
toan da lya chon gia tri héng s6 d6 man
tai cac bién cira song bang 26 %o. Tém lai,
cac kich ban tinh toan xdm nhap mén cho
thoi ky tuong lai 2030 va 2050 1a cac kich
ban dugc trinh bay trong Bang 7.
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Bang 7. Cdc kich ban mé phong xdam nhdp mdn

Thoi

Bién trén (Luu lwgng - m’/s)

Tran

doan Song Ma Song Chu

Song Cau Chay Bién

-

Song Hos

duy
tri luu
lwgng

Hién
trang

2030 | 20s0 | Hién
trang

2030 | 2050

Hién
trang

suat

cap
nwéc

dudi

2030 | 2050 | € | 2030 | 2050 (H-cm)
trang

Thoi
doan
182
ngay

170,45 | 198,54 | 226,62 | 100,75 | 42,67 | 96,02

8,53 [ 11,45 11,64 | 0,23 | 0,53 | 0,60

Thoi
doan
274
ngay

67,94 | 75,45 | 88,1 | 69,32 | 61,36 | 65,36

448 | 6,59 | 695 | 0,13 | 0,33 | 0,41 Triéu

A cuon
Tan g

Thoi
doan
355

ngay

30,92 | 33,98 | 38,56 | 48,65 | 91,39 | 96,02

cao

trong
mua
kiét

suat

85 %

8,51 | 3,89 | 414 | 0,09 | 0,22 | 0,28

Quy
trinh
van
hanh
hd

90,1 | 90,1 | 90,1 | 71,22 | 71,22 71,22

8,51 | 851 | 851 | 0,23 |0,23 0,23

3.5. Mo phong kich ban
3.5.1. Déi véi trweong hop hién trang

Két qua tinh todn xam nhap man trén
hé théng Soéng Mi véi nhém kich ban
hién trang dugc thé hién nhu céac hinh tir
Hinh 4 dén Hinh 6.

Theo két qua tinh todn v&i nhém
kich ban hién trang cho théiy khong c6 su

NS

?

Hinh 4: Py mdn lon nhit
182

Nhan xét:

- Két qua phan tich xac dinh chiéu
dai xam nh@p man ung va4i ranh gidi do
mian 4 %o va 1 %o thé hién trong Bang 7.
C6 thé nhan thay:

+ Trén tuyén Séng Ma: Mian xam
nhap vao sau trong song nhat véi kich ban

2

chénh 1éch nhiéu vé mac do xam nhap
man gitra 04 kich ban trong truong hop
nay. Co6 thé nhan thdy do man 16n hon
20 %o xam nhap tir 4 cua séng vao cac
song vai khoang cach khé xa khoang 10 -
15 km, sau d6 d6 man gidm manh xuéng
dudi 10 %o ¢ khoang cach tir 5 - 10 km
tiép theo.

TNaS

i

b

Hinh 5: P$ mn lon nhiat ~ Hinh 6: P4 mdn lon nhit
trng voi dong chay thoi doan wng voi dong chdy thoi doan
274 ngay

wng voi dong chay thoi
doan 355 ngay

355 ngay voi ranh gidi do man 4 %o va
1 %o céch ctra song lan luot 1a 46 km va
49 km; Man xam nhap vao trong séng it
nhét 13 kich ban (182 ngay) véi ranh giGi
d6 man 4 %o va 1 %o cach cira song lan
luot 14 27 km va 40 km. Kich ban ho chira
xa theo quy trinh van hanh mua kiét thi
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ranh gigi d0 man 4 %o va 1 %o cach cua
song 1an luot 1a 39,5 km va 44 km.

+ Trén tuyén Séng Chu: Man xam
nhap vao sau trong song nhat véi kich ban
355 ngay véi ranh gigi d§ man 4 %o va
1 %o cach cuira song lan luot 14 6 km va 7,5
km; Min x4m nhép vao trong song it nhat
1a kich ban 182 ngay vadi ranh gidi dd méan
4 %o va 1 %o cach cira song 1an luot 14 0,5
km va 4,5 km. Kich ban ho chira xa theo
quy trinh van hanh mua kiét thi ranh giéi
d6 min 4 %o va 1 %o cach cira song lan
lugt 1a 2 km va 6 km.

+ Trén tuyén Song Hoat: Mén xam
nhap vao sau trong song nhat véi kich ban
(355 ngay) véi ranh gidi do man 4 %o va
1 %o cach cura song lan luot 12 3,5 km va
16,8 km; Mén xam nhap vao trong song it
nhat 12 kich ban 182 ngay véi ranh gidi do
man 4 %o va 1 %o cach ctra song lan luot
13 0,5 km va 16 km. Kich ban ho chua xa
theo quy trinh van hanh mua kiét thi ranh

S

? )

Hinh 7a: Dp mén l6n nhit

gid1 d0 man 4 %o va 1 %o cach cua song
1an Iuot 12 2 km va 16,5 km.

+ Trén tuyén song Cau Chay: Min
x4m nhdp vao sdu trong song nhit véi
kich ban 355 ngay vdi ranh gidi do man
4 %o va 1 %o cach cira song lan luot 14 8,5
km va 9,5 km; Man xam nhap vao trong
song it nhat 1a kich ban 182 ngay véi ranh
2161 d§0 mén 4 %o va 1 %o cach ctra song
1an lugt 12 1,5 km va 7 km. Kich ban hd
chtra x4 theo quy trinh van hanh mua kiét
thi ranh gidi A6 mén 4 %o va 1 %o cach cura
song 1an luot 1a 5 km va 8 km.

3.5.2. D6i véi kich ban 2030

Két qua tinh todn xdm nhap mén trén
hé thdng Song Mi véi nhom kich ban giai
doan tuong lai dén nim 2030 trong diéu
kién BDKH duoc thé hién nhu Hinh 7 (a,
b, ¢). Theo két qua tinh toan v4i nhom
kich ban BDKH giai doan ndm 2030 cho
thdy ciing khong c6 su chénh léch nhiéu vé
muc d6 xdm nhdp man gitta 04 kich ban
trong nhom nay.

WS : NS

-5 :.'.5 : | -

b

Hinh 7b: P$ mén Ion nhit  Hinh 7c: P mdn lon nhit

wng voi dong chdy thoi doan wng voi dong chdy thoi doan irng voi dong chady thoi doan

182 ngay wng voi kich ban
BDKH 2030

Két qua x4c dinh chidu dai xAm nhap
man ung voi ranh gidi d0 man 4 %o va
1 %o thé hién trong Bang 6 cho thay:

- Pbi v6i tuyén Song Ma: Man xam
nhap vao sau trong song nhat véi kich ban
355 ngay vdi ranh gioi do man 4 %o va
1 %o céach ctra song lan luot 12 46,5 km va

274 ngay wng voi kich ban
BDKH 2030

355 ngay wng voi kich ban
BDKH 2030

49 km; Mén xam nhdp vao trong séng it
nhat 12 kich ban 182 ngay véi ranh gidi do
man 4 %o va 1 %o cach ctra song lan luot 12
27,6 km va 40 km.

- Béi vé6i tuyén Séng Chu: Min xam
nhap vao sau trong song nht véi kich ban
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355 ngay voi ranh gigi do man 4 %o va
1 %o cach cira song lan lugt 14 6,5 km va 8
km; Min x4m nhdp vao trong song it nhat
1a kich ban 182 ngay vai ranh gidi do méan
4 %o va 1 %o cach cira song 1an luot 14 0,6
km va 4,8 km.

- Pbi véi tuyén Séng Hoat: Mian xdm
nhap vao sau trong song nhat véi kich ban
355 ngay vdi ranh gigi dd man 4 %o va
1 %o cach ctra song lan luot 13 3,5 km va
17 km; Man xam nhdp vao trong séng it
nhat 12 kich ban 182 ngay véi ranh gidi o
man 4 %o va 1 %o cach ctra song lan luot 1a
0,9 km va 16,5 km.

- Béi véi tuyén séng Cau Chay: Man
xdm nhdp vao sdu trong song nhét véi
kich ban 355 ngay véi ranh gidi do mén
4 %o va 1 %o cach ctra song lan luot 12 8,5
km va 9,5 km; Man xam nhap vao trong
song it nhat 13 kich ban 182 ngay véi ranh
gidi d0 mén 4 %o va 1 %o cach cira song
1an luot 1a 1,5 km va 7,5 km.

S

? )

Nghién ciru
3.5.3. Péi véi kich ban 2050

Két qua tinh todn xam nhap mén trén
hé thdng Séng Ma véi nhom kich ban giai
doan tuwong lai dén nam 2050 trong diéu
kién BDKH duoc thé hién nhu cac hinh tir
Hinh 8 dén Hinh 10 va Bang 7.

Theo két qua tinh toan v&i nhom kich
ban BDKH giai doan nam 2050 cho thay
ciing khéng c¢6 su chénh léch nhiéu vé
muc do xam nhap man gitra 03 kich ban
trong nhom nay.

Tt Hinh 8 dén Hinh 10 thé hién
d6 man 16n nhat doc song trong toan bo
khoang thoi gian md phong theo thang
mau. Tuong tuy nhu hai nhém kich ban
hién trang va kich ban BbDKH dén nam
2030, v6i nhom kich ban BDKH dén nam
2050 d0 man 16n hon 20 %o xam nhap
tur 04 cua song vao cac song vai khoang
cach kha xa khoang 10 - 15 km, sau do
dd man giam manh xuéng dudi 10 %o &
khoang cach tir 5 - 10 km tiép theo.

S NS

o S

N

Hinh 8: D¢ min Ién nhdat ~ Hinh 9: P mén I6n nhit  Hinh 10: Pp mén I6n nhit
ung voi dong chdy thoi doan vwng voi dong chdy thoi doan vng voi dong chdy thoi doan

182 ngay vwng voi kich ban
BDKH 2050

Két qua x4c dinh chiéu dai xAm nhap
man tng véi ranh gidi do man 4 %o va
1 %o thé hién trong Bang 8 cho thay:

- Pbi v6i tuyén Song Ma: Man xdm
nhap vao siu trong song nhat véi kich ban
355 ngay vdi ranh gigi dd man 4 %o va
1 %o cach cira song lan luot 1a 47 km va

274 ngay wng voi kich bdan
BDKH 2050

355 ngay wng voi kich ban
BDKH 2050.

49 km; Man xam nhap vao trong song it
nhat 12 kich ban 182 ngay véi ranh gidi do
man 4 %o va 1 %o cach ctra song lan luot 1a
27,6 km va 40 km.

- P6i véi tuyén Séng Chu: Man xam
nhap vao sau trong song nht véi kich ban
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355 ngay voi ranh gigi o man 4 %o va
1 %o cach cira song lan lugt 13 6,5 km va
8,5 km; Man xam nhdp vao trong song it
nhat 12 kich ban 182 ngay véi ranh gidi o
man 4 %o va 1 %o cach ctra song 1an luot 1a
0,6 km va 4,8 km.

- P6i v6i tuyén Song Hoat: Min
x4m nhép vao sdu trong song nhit véi
kich ban 355 ngay vdi ranh gidi do man
4 %o va 1 %o céch cira song lan luot 1a
4,0 km va 17,5 km; Man xam nhép vao

trong song it nhét 13 kich ban 182 ngay
v6i ranh gidi d0 man 4 %o va 1 %o cach
ctra s6ng 1an luot 14 0,9 km va 16,5 km.

- Péi v6i tuyén séng Cau Chay:
Min xam nhép vao siu trong song nhat
voi kich ban 355 ngay véi ranh gidi do
min 4 %o va 1 %o cach ctra séng lan luot
la 8,5 km va 10 km; Man xam nhap vao
trong song it nhét 1a kich ban 182 ngay
v6i ranh gidi d0 man 4 %o va 1 %o cach
cua song lan luot 12 1,5 km va 7,5 km.

Badng 8. Khodng cdach xdm nhdp mdn trén cdc song truwong hgp hién trang,

BDKH 2030, 2050
Khoang cich xim nhip min 16m nhét (km)
1 0 0
TT| Séng I;ﬁ‘ e 1% e 4 % Gi6i han tinh tir
’ 2030 | 2050 * 12030 | 2050
trang trang

1 |Ma 40 40 40 27 | 27,6 | 27,6 Ctra Song Ma

2 |Chu 182 4,6 4.8 4.8 0,5 0,6 0,6 Nga ba Giang

3 |Hoat ngay 16 16,5 16,5 0,8 0,9 0,9 Nga ba Tu Thon
4 |Cau Chay 7,5 7,5 75 |15 ] 15 1,5 [ Nhép lyu Séng Ma
5 |Ma 45 45 45,5 41 42 42 Ctra Song Ma

6 |Chu 274 7,0 7,0 7,0 3,5 4,0 4,0 Nga ba Giang

7 |Hoat ngay 16,5 16,8 16,8 2,5 2,5 3,0 Nga ba Tu Thon
8 |Ciu Chay 8 8 8 60 | 65 | 65 [NhapluuSongMa
9 |M2 49 49 49 46 | 46,5 47 Ctra Song Ma
10 |Chu 355 8 8 8,5 6 6,5 6,5 Nga ba Giang

11 |Hoat ngay 16,8 17 17,5 3.5 3.5 4,0 Nga ba Ta Thon
12 [Cau Chay 9,5 9,5 10 |85 85 ] 85 [NhapluuSongMa

3.6. Xay dung ban db nguy co xim
nhdp mdn

Lép nguy co cho mdi ving (sir dung
nudc) duge xac dinh tuy thudc vao thoi
gian twong Umg véi luu lugng tham chiéu
(Qy) tir duong cong thoi doan luu lugng
ctia nim tham chiéu, dugc xay dung cho
cac diéu kién bién trén. Viéc xdy dung
duong cong duy tri luu lugng duoc thuc
hién duva trén s6 liéu luu lugng ngay tai
cdc tram cua moOt s ndm han han dién
hinh trong 5 ndm gan day, bao gdm: 2006,
2009, 2010, 2012 va 2016. V&i mdi nam
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han dién hinh, tién hanh xdy dung duong
cong duy tri luu lugng trung binh ngay,
sau do xay dung duong cong duy tri luu
lugng trung binh ctia 5 nam.

Vung chiu anh hudéng cua nguy co
xam nhap man s€ phu thudc vao do man
tai hé théng cong trinh dam bao cép
nudc tudi cho ving d6. Néu mot khu
vuc rat gan bién, thoi gian nay thudng
dai (nudc thuong xuyén hodc ludn
min). O khu xa hon so vé6i bién, thi thoi
gian nay s& ngin hon (chi d6i véi cac
dong chay nhé & song, xdm nhdp man
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maoi xadm nhép t61). Bang 9 cho phép xac
dinh nguy co xam nhdp man trong qua
trinh st dung nudc. Ldp nguy co nay cd
lién quan dén tit ca cac khu vuc ¢ thé

Nghién ciru

lay nudc trén doan song thong qua hé
théng cong trinh bi anh hudng cua xam
nhap man dé phuc vu cho cac nhu cau
st dung sur dung nudc.

Bdng 9. Phan logi mirc nguy co xam nhdp mdn [10]

Mikc do nguy co

Thai doan cia Q (cho nhu cau nwéc 85 %)

Nguy co rét thap (gan nhu khong c6 nguy co)

Xam nhdp méin chua bao gio tién vao dén khu nay

R1 (nguy co thip)

Thoi doan Q < 355 ngay

R2 (nguy co trung binh) 355 ngay < thoi doan Q < 274 ngay
R3 (nguy co cao) 274 ngay < thoi gian Q < 182 ngay
R4 (nguy co rét cao) Thoi doan Q. > 182 ngay

Tur két qua mo phong xam nhap man
tr mo hinh d@ mo6 phdng cho cac truong
hop cua kich ban hién trang (182 ngay,
274 ngay va 355 ngay), bai bao xac dinh
cac ngudng dd man 1 %o, 4 %o va 10 %o
tai vi tri cac cong trinh phuc vu st dung
nudc doc song. Boi dd man 1 %o, 4 %o va
10 %o lan luot 1a cac ngudng cho nudc
sinh hoat, ngudng sinh truéng phét trién
cua cay laa va ngudng cho méi truong
song cua thuy hai san: Tém, cua, ngao,...
O day xét dén 1a cac cdng tudi doc song
c6 cong suat tudi vira va 16n. Mdi cong

s& phu trach cap nudc tudi cho mot ving
bao gdm cdc x3 ma cbng phy trach tudi.
Dit liéu vé cac cong duoc thu thap tir [5].
Két hop v6i thang phan chia muc do nguy
co, nghién ciru dua ra ban d6 nguy co cho
cac ngudng nhu Hinh 11, 12 va 13 dua
trén gia gia thiét, nguy co xdm nhdp min
tai cac xa dugc xac dinh theo do man tai
céc cong tudi. Theo dd cac xad co san xuat
nong nghiép lay nudc tir song duge dua
vao ban d6 xdm nhdp man, ta c6 thé hinh
dung khu vuc ¢6 thé bj anh huéng néu cé
su dung nudc mat trong thoi ky han han.

_— e

xdm nhdp mdn trong truong
hop hién trang

4. Nhan xét, danh gia

Két qua tinh todan mo phong lan
truyén min theo céc kich ban cho thay:

- Trong diéu kién hién trang: Quy luat
chung vé& x4m nhdp man trén cic tuyén
song 1a do man 16n hon 20 %o xam nhap

Hinh 11: Bin dé nguy co Hinh 12: Bin do nguy co Hinh 13: Bin dé nguy co
xdam nhdp mdn kich bdan
BDKH 2030

xdam nhdp mdn kich bdn
BDKH 2050

tr 03 cura song vao cac song voi khoang
cach kha xa khoang 10 - 15 km, sau do
d6 min giam manh xudng dudi 10 %o &
khoang cach tir 5 - 10 km tiép theo va sau
d6 d6 man tiép tuc giam khi su vao trong
song voi mue do triét giam d6 man cham
hon. Néu lay ranh gi¢i man 4 %o va 1 %o
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Nghién cuu

dé danh gia thi chiéu dai xdm nhap mian
16n nhat trén cac tuyén song nhu sau:

+ Trén tuyén Song Ma: Khoang cach
x4m nhdp min tinh tir ctra séng 16n nhat
véi cac kich ban twong ung ranh gidi mén
4 %o va 1 %o lan luot 1 27 - 46 km va
40 - 49 km.

+ Trén tuyén Séng Hoat: Khoang
cach xdm nhdp man tinh tr ngd ba T
Thon 16n nhit véi cac kich ban tuong
tng ranh gi¢i man 4 %o va 1 %o lan lugt 14
0,5-3,5kmva 16 - 16,8 km.

+ Trén tuyén Song Chu: Khoang
cach xdm nhdp man tinh tir ngd ba Giang
16n nhat véi cac kich ban tuwong ung
ranh giéi man 4 %o va 1 %o lan luot 13
0,5-6kmva4,5-7,5km.

+ Trén tuyén song Cau Chay: Khoang
cach xdm nh4p man tinh tr ngd ba nhéap
lwu vao Soéng Mi 16n nhat véi cac kich
ban tuong ung ranh gidi man 4 %o va 1 %o
lan lugt1a 1,5 - 8,5 km va 7 - 9,5 km.

- Vi giai doan twong lai c6 xét dén
BDKH giai dogn 2030 va 2050: So véi
nhom kich ban hién trang thi cidc nhom
kich ban BDKH c¢6 diéu kién bién muc
nude triéu dang cao hon (cong thém muc
nude bién dang trung binh cua cac thoi
ky BDKH), nhung dong thoi BDKH ciing
lam thay d6i luong mua va dong chay
mua kiét trén luu vuc cac séng cd mirc
d6 tang giam khac nhau, nén téng hoa
céc diéu kién bién lai thi xu thé gia ting
khoang cach xdm nhap man 16n nhat trén
cac tuyén song khong cé cy bién dong
16n, chi chénh 1&ch tir 0,1 - 1,5 km so vdi
hién trang.

Nhu vdy, anh hudng ctra xdm nhap
man dén khu vuc ha du luu vuc Song Ma
1a rat 16n, do d6 can nghién ctru dé xuat

cac giai phap nham giam thiéu céc tac
dong cua thién tai han hadn va xam nhap
man trén hé thong Song M3, dic biét 1a hé
thong cong trinh ngan min, trit nudc ngot
khu vuc cira song ven bién trén céc tuyén
Séng Leén, Séng Can, kénh De dé ngan
man xam nhap tur bién vao qua cac cua
song va trit dugc ngudn nude ngot trong
cac long song.

5. Két luan

Bai bao da tong quan céc nghién ctru
trong va ngoai nudc theo huéng nghién
clru cta bai bao, qua dé cho thay huéng
nghién ctru vé xy dyng ban db nguy co
x4m nhdp min ving ven bién Song Ma
la hudng nghién ctu phu hop va cé y
nghia thuc tién trong qua trinh khai thac
st dung nudec.

Nghién ctru da mo6 phong qué trinh
xam nhap man vung ha luu Séng Ma
theo cac truong hop kich ban khac nhau
trong diéu kién BPKH bang viéc sir dung
phuong phdp méd hinh todn (Mike 11,
Mike Nam) két hop véi cong cu GIS, tir
dé thuc hién cac budce xur ly va xay dung
ban d6 nguy co xdm nhap min twong tng
v&i cac truong hop bién luu lugng cuia mo
hinh (355 ngay, 274 ngay va 182 ngay).
Két qua cho thdy, cac ving co nguy co
cao va rit cao thuong phan bd chi yéu
thugc cac xa dia ban cac huyén Nga Son,
Hau Loc, Hoﬁng Hoéa, Quang Xuong,
thanh phd Sam Son. Véi két qua nay, c6
thé sir dung dé tham khao trong qué trinh
danh gia rii ro thién tai xdm nhdp man
ving dong bing ven bién Song M.
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