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Tém tit

Trong bai viét nay, véi tinh trang xam nhdp man dién bién phic tap trén hé thong song va
Cong ngan man tai ving Bong bang s6ng Cuzu Long hién nay, chiing t6i dé xuat mot tlep cgn
méi bang céach xay dung m0 hinh va md hinh héa xam nhap man dua trén ky thud da tac ti
va md phong dwa trén nén tang md phong Gama. M6 hinh md phong xam nhagp man anh
hwrong cua hé thong sdng va cong ngdan man tai vimg Pong bang séng Ciru Long diroc kiém
thr trén co so dit liéu trong qua khez va dua ra kich ban md hinh dir klen cho twong lai. Két
qua mo phong la ban @6 xam nhdp mdn gan véi hé thong séng va cong ngan man theo thoi
gian va théng ké mitc xam nhdp man theo thoi gian cho cdc don vi hanh chinh. Cac két qua
vé mire d anh hwong cia xam nhdp man ciing dwoc danh gia so sanh voi thut té nham hé
tro cho cac gigi phap 1am giam thiét hai ciia xam nhdp mdn va bién déi khi hgu.

Tir kh6a: Ban dd x&m nhap min; Pa tac tir; Gama; Md phong; Thong ké mic xam nhap
man.

1. GIOI THIEU

Hién nay, tinh hinh xam nhap man dién bién phic tap dang tac dong va anh huong
manh m& t&i tai nguyén thién nhién, con ngudi, kinh té - xa hoi, vv...d cac ving dat thap,
ving triing ven ha luu séng va nhét 1a ving ven bién. Png bang séng Cuu Long
(PBSCL) dang bi anh hudng xau cia xam nhap man (Pham, 2012), nhat 1a vao cac thang
mua kho (tir thang 1 dén thang 5) dién tich nhiém man cang rong va sau vao noi dong.
Xam nhap man 1am thiét hai dén san xuat ndng nghiép, nudi trdng thuy san, nguén nudc
sinh hoat cua nguoi dan khdng con, dan dén kinh té bi giam sut khdng phat trién (IPCC
WGII AR5, 2014).
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Viéc quy hoach hé théng séng va cong ngin min & PBSCL hién nay dang dugc
van hanh va xay dung mai véi muc dich lam giam tac hai ciia van dé xam nhap man trong
bién d6i khi hau (Hoang, Huynh, & Nguyen, 2012). PBSCL c6 dia hinh thap, bi chia cit
manh béi mot mang ludi s6ng ngdi chang chit vai chiéu dai tong cong trén 5000 km, ¢c6
chiéu rong tir vai chuc mét dén vai km, c6 hinh dang dang ban dao ba mat giap bién
(Nguyén va ctg., 2010).

Véi tinh hinh xam nhap man & PBSCL dién bién nhu hién nay, viéc st dung hé
thdng sdng va van hanh hé théng cong ngin min chua hop 1i (do ngudi dan tu y 1y nuéc
man vao ving ngot) nén viéc san xuit ndng nghiép va nudi trong thuy san gap nhiéu bat
loi, mua vu that bat, doi séng nguoi dan gap khé khian (IPCC WGII ARS, 2014). Viéc
nguoi dan co xu hudng dod x0 18n céc thanh phé dé lao dong da gay kho khan cho viéc
quan li con nguoi. Cac nha quan ly, nha khoa hoc da va dang nghién ctru dua ra nhirng
giai phép trong viéc quy hoach hé thdng séng va cong ngin man dé nham khic phuc va

phong chéng xam nhap man.

Chuing t6i nghién ciru va dé xuat mot cach tiép can mai cho viéc xay dung mo
hinh xam nhap man do anh huéng caa hé théng séng va cong ngan man cho ving PBSCL.
Chung tdi tién hanh: M6 hinh hoa va md phong duya trén trén ky thuat da tac tir va md
phong dua trén nén tang mé phong bang cong cu Gama; Tién hanh xay dyung thiét 1ap
dugc hé théng théng tin mé phong, véi md hinh xam nhap man anh huéng boi hé thdng
séng va cong ngian man, trén co so dit liéu trong qua khtr dé kiém tra tinh dang cua mo
hinh va dua ra kich ban du doan cho tuong lai; Pua ra nhitng mé hinh vé mat cong nghé
thong tin cho xdm nhap man thuc té nham dé xuét hd trg phd hop véi thuc té nham giam

thiét hai cua xam nhap mén ciing nhu bién ddi khi hau cho ving PBSCL.

Bai viét duoc to chuc thanh nam phan: Phan thir nhét gigi thiéu chung vé xam
nhap man ving PBSCL va huéng giai quyét. Phan th hai trinh bay cach xay dung mo
hinh x&m nhap man anh huong cua hé théng sdng va cong ngan man. Phan thi ba trinh
bay cach md phong mé hinh xam nhap man trén hé théng séng va cong ngan man. Phan

thir tu thuc nghiém mé phong mé hinh xam nhap man anh hudng cua hé thng séng va
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cong ngan man bang cong cu Gama. Tom tat két qua quan trong va hudng phat trién duoc

néu ra & phan cudi cuing.

2. NGHIEN CUU LIEN QUAN

Vén dé bién d6i khi hau ving ven bién DBSCL di va dang duoc nghién ciu va
g phd. Kich ban bién déi khi hau, nuéc bién dang cho Viét Nam caa Pham (2012) da
dua ra nhitng thong tin co ban vé xu thé bién d6i khi hau, nuéc bién dang cua Viét Nam
trong twong lai, twong tng véi cac kich ban khéc nhau vé phat trién kinh té - x& hoi toan
cau dan dén cac téc do phat thai khi nha kinh khac nhau. Cac kich ban phat thai cua nhiét
d6, lwong mua, muc nudc bién theo kich ban phét thai thap/trung binh/cao da cho thiy

dugc mic nude bién dang trong twong lai thong qua hinh anh ban d6 va bang sé liéu.

Hoang, Triéu, Phan, va Huynh (2014) da nghién citu m6 phong mé hinh ngap dia
hinh do nuéc bién dang trén dia ban khu vic BPBSCL trong béi canh khu virc nay dang
chiu tac dong manh cua bién ddi khi hau. Nghién ctu cua Hoang va ctg. (2014) ciing da
tién hanh xay dung ban do s thé hién qua trinh ngap dia hinh do nudc bién dang théng
qua ban d6 ngap/nguy co ngap theo thoi gian. Cac thong ké vé dién tich ngap theo thoi
gian theo timg don vi hanh chinh (cap tinh, cdp huyén) trén dia ban khu viuc DBSCL ciing
da dugc mo ta chi tiét trén co so céc kich ban ngap dia hinh do nudc bién dang trong qua

khtr va cho cac giai doan trong tuong lai.

M®& phong qué trinh xam nhap man tai ving BDBSCL trong nghién ciru cia Hoang,
Duong, Nguyén, va Huynh (2014) cho thay qué trinh xam nhap man dugc mé phong trén
hé thdng séng/kénh va trén dién tich cua tinh Bac Liéu (thiét ké tir GIS) chay trén nén mo
phong Gama. Nghién ciu ciing da tién hanh xay dung ban db sé thé hién qua trinh
nhidm/xam nhap man di duoc hinh thanh va sy thay doi duong dang man theo thoi gian.
Céc thong ké vé dién tich nhidm min theo thoi gian va thdng ké d6 man trung binh theo
timg don vi hanh chinh (cip tinh, cip huyén). Két qua mé phong s& cho ra cac duong
dang man, dién tich man, théng ké d6 man trung binh gitta cac ving, théng ké d6 xam
nhap man qua cac giai doan 2000-2010 va 2011-2020.
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3. MO HINH XAM NHAP MAN ANH HUONG CUA HE THONG SONG VA
CONG NGAN MAN

3.1.  Mb hinh h¢ théng song

Dé nghién ctu du bao d6 man trén song, thong thuong dong sdng va dong kénh
duoc chia ra nhiéu doan, mdi doan khoang 10 km, tai mi n(t (ng véi cac tram do thuc
té (Hoang va ctg., 2014). Vi nghién ctru trén dia ban nho, nén ching t6i di chia song/kénh
ra cac doan khoang 5 km dé ting do chinh xac. Khu vuc nghién ciru dia hinh tuong doi
bang phing nén séng/kénh duoc chia ra ¢ khoang 5 km thuc té s& mang 1 hé sé, viing
gan sat bién hé sé cang cao va giam dan khi di vao sau trong ndi dong. Sdng ¢ hé sb cao
Vi 1ong sdng rong, lwong nude nhiéu va van téc chay cao. Con cac kénh thi nho hep, lugng

nudéc it, van toc chay thap nén co hé sé thap hon.

Sau khi tién hanh chia séng va kénh theo chiéu dai mdi doan twong tng 5 km thuc
té, chiing toi da dénh hé sb song f1 va f2 (f1 > £2) cho ting doan. Theo hudng xam nhap
man tir bién vao ndi ddng qua dong sdng va dong kénh, cac doan s& duoc danh sé theo

thir tw giam dan (10, 9...) va song 16n vao séng nho (5, 4...) (Hinh 1).

Hinh 1. Xay dung hé sé6 phan chia trén hé théng séng
3.2. M0 hinh h¢ thong cong ngin min
Trong thuc té, viéc xay dung hé théng cong ngin man dé chan ngang cac con song
va dong kénh s& duoc quy hoach theo hé thdng chay dai, phan chia khu vuc ngot va min
ra riéng biét véi hé théng Céng ngan song chay doc theo cac con dé hoac cac con duong.

Ching tdi xem hé thdng céng ngin man 13 vach ngin cach gitra viing ngot hda va ving
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man. Khi m& hé théng cong ngan man thi viing ngot héa sé tré thanh viing man (céng tro
nén khong c6 tac dung) va khi dong hé théng cong ngan man thi viing ngot hoa s& dugc
khu biét.

Hé théng céng ngian man (tinh cho tat ca cac cdng trong hé thdng) tai mot thoi
diém c6 mot trong hai ché d6 dong cdng (on) hoac mé cong (off). Ché d6 cdng sé& anh

hudng dén hé sé séng caa cac ving khac nhau cho phi hop véi md hinh trong thyc té.

Ving ngot hoa 2

Hinh 2. Hé théng céng ngin min phan chia viing man va ving ngot hoa

3.3.  Phuong trinh cho md hinh xAm nh4p man dnh hwéng cha hé théng song va
cong ngan man

Hudng x&m nhap man theo hé thdng séng tir bién di vao ndi dong theo dia hinh
thuc té (Tran, 2008). Tir hé thdng cbng thuc té, ching toi tién hanh xac dinh vach ngan
phan chia riéng biét viing man va ving ngot héa. Nudc bién theo dong séng hoic dong
kénh di vao trong nodi dong khi gap hé thdng cdng (vach ngin) s& khong di tiép ma chi

dang va tran ra xung quanh dia hinh. Hudéng xam nhap man qua hé thong song va cbng
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ngan man trén thuc té dja hinh cé thé chia ra nhiéu ving ngot héa (mdi viing hé thdng

s6ng c6 hé sb khac nhau do luong nuéc tran vao khac nhau).

Tir thuc té xam nhap man trén hé théng séng va céng ngan man (chiu anh huéng
cua cac yéu td chinh 1a myc nuée bién di vao 1am do man ting 1én), ching tdi xay dung
va dé xuat phuong trinh cho x4m nhap man trén hé théng séng va céng ngan man véi

phuong phap quy trinh nhu trong Hinh 3.

l Sai
Mé phéng

Mo phong cho nam

Phwong c%m na‘.rfl tiép theo

trinh xdm n_h.gp va tirong
min thap lai

Hinh 3. Xay dung phwong trinh cho moé hinh
Cac yéu tb bién chinh (do ching toi chi thu duoc s liéu vé cac yéu té nay) tham
gia phuong trinh: Muc nuéc bién S; Hé s6 song f; Hé s6 hiéu chinh mé hinh h. Ta c6
phuong trinh cho mé hinh xdm nhap man do anh hudng caa hé thdng song va céng ngan

man duoc nhu sau:

Y=(Sxf)xh )

Phuong trinh (1) dugc dé xuét do duoc xay dung sat véi thuc té va sé lidu hién
c6. Tuy con thiéu mot s6 yéu té anh huong dén qua trinh xam nhap man (do khong c6 s6
liéu) nhung mé hinh nay van cho két qua phu hop véi thuc té.
4. MO PHONG XAM NHAP MAN ANH HUONG CUA HE THONG SONG
VA CONG NGAN MAN
4.1.  Dién bién qua trinh xam nhap man trén séng va cong

Qua trinh xam nhap man trén hé théng sdng va céng ngan man dién bién nhu sau:

Nudc bién tir cac cira song sé chay theo séng vao phia trong noi dong. Cang vao trong thi
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d6 min giam twong tng véi hé sé dong séng giam do luu lwong nudc mian giam va hoa
tan v&i nudc ngot. Nudc man chay theo dong séng/kénh s& tham vao dat hodc tran 1én dat
(néu muc nude cao hon do cao cua dia hinh) 1am cho dat bi nhiém man. Mac do xam
nhap man va nhidm man phan bé theo mau khi thuc nghiém mé phong ca trén séng va
trén dia hinh. Khi hé thng cdng ngan man dwoc van hanh (déng cdng ngin man) thi nudc

man s€ bi chan lai, va khong vao dugc ranh gidi vung ngot hoa tir vach ngéan (Hinh 4).

Vi huéng xam nhap man nhu mé ta, chling ti 4p dung phuong trinh (1) dé tinh

toan do man trén sdng va trén dit (d6 man chi do trén séng trong thuc té).

Cira séng
Hudng xdm nhip min

Hinh 4. Qua trinh xam nhap main trén hé théng céng
4.2.  Quatrinh xam nhap min khi hé théng cong ngian mian van hanh (déng cdng)

Khi déng hé théng cong thi hé théng cong s& phét huy tac dung 1am vach ngin
nuéc man di qua nén hudng xam nhap man s& dirng lai trudc hé théng céng. Viéc gan hé

s6 cho dong song theo hudng xam nhap man tly thudc vao ving ngot va ving man.

A
Ving ngot héa 2 //Vimg ngot hoa 1

A e

-
ds Huwdng xdm nhip min
\
\

Hinh 5. Hwéng xam nhap min khi déng hé théng cong
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Ap dung phuong trinh (1) vao md hinh xam nhap man trén hé thng cong nhu
sau: Khi hé théng céng c6 ché d6 dong cbng (on), thi viing man f = f1 va viing ngot héa
f=f2.

4.3.  Quétrinh xd&m nhap min khi nwéc min tran qua hé théng céng ngin min

Khi nuéc bién ding cao hon d6 cao cua hé thong cong ngan man (trong dé co hé
thdng dé) thi nuwéc man sé tran vao cac ving ngot héa. Lac nay hé sb ¢ viing ngot hoa s&
thép hon ving man vi chi cé lugng nudéc man vuot qua vach ngan mai vao dugc chir
khéng vao toan bo. Chung t6i ap dung dua phuong trinh (1) vao mé hinh xadm nhap man
trén hé thong sdng va cong ngan man nhu sau: Khi hé théng céng c6 ché do dong cong

(on), thi vung man f = f1 va vung ngot hda bi nwéc man tran vao nén f = (f1 + £2)/2.

Céng
ngan

:’mén

Ving ngot hoa 2 i Ving ngot hoa 1

. 7z
7 v .--::..’,
/ t (L N
el -
>
2 o

Huvdng xdm nhdp min

Hinh 6. Hwéng xam nhap min vuet qua khi déng hé théng cong
4.4. Cong cu sir dung cho mé hinh
4.4.1. Cong cu Geographic Information System (GIS)

Str dung c6ng cu GIS (Taillandier & Drogoul, 2010) dé xay dung va thiét ké cac
tac tir sdng/kénh cho tat ca con séng/kénh. Xay dung va thiét ké cac tac tir gan cho cac
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cell (ban d6 dugc chia thanh céc 6 nho). Trong co so dit liéu GIS c6 do cao dia hinh, chia
vung theo don vi hanh chinh cdp huyén dugc gan cho tac tir cell va duoc luu triv cac dir

liéu d6. Céc cell twong tng voi diém toa do ban do trén thuc té.

Feature Info: Project 1 EIE'E
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Hinh 7. T4c tir hé thong sdng/kénh va hé thong cong va co sé dir liéu GIS
4.4.2. Céng cu lap trinh Gama
Qua trinh md phong duoc thuc hién trén nén cong cu Gama véi bude dau tién 1a
nap dit liéu ban db (dia ly, hé thng sdng, cong ngan min) duoc xay dung tir GIS. Ban do
I trix dit liéu d6 cao dia hinh, d6 thim dia hinh duoc tinh toan va phan chia hop li cho

cac ving khac nhau, cac don vi huyén khac nhau. Tiép theo phai khai bé&o iy cac truong
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tir dix liéu 1a do cao dia hinh, d6 thim dija hinh chinh 14 cac bién, duoc phan chia cac khu

vuc nho theo hé thong dé, hé théng cong ngan man (déng hoic ma) va cac don vi huyeén.

flam Shamafila ==y

=L ] =, En 1a 1 r =0T I} ik I .}
SWAL Type="SLILNG Dame="sodpe [1.9 oQUNQS BAp- InAT=" ../ qls/oounds =ap.&np
parameter="thapafile bounds:" category=Map"

ol - [EEEE Y ¥

- smm=0a b sl L [ e — =
VAL Lype="SCILNG DAame="5uape [119 RIUICES 532" 1MAT=" .. Q15 3101085 PIOTINOS.5
LR o " - - - -—r
- o= LI T mam® @ e P = L}
paramster="Fluices to prevent slgices:” cateqory="Map" /3

- | -l ' gl | 1 ] - - ]
VAL TYpe="SLILNG Dame="spape [1)8 [30g Roenarld 101l=" .. QL8 Edfl183 Bap oell,El
Ik : e maas oGl s ==
) g s TS O
rawgme g el M cmmfe g mmar e e T T = - %
hﬂ..z.g. :-;Ebﬂa..--.u Madlawede & Eu.dl avsdas |.|EI.- A
= ] =M.} Is 7 L] =N [} 5] [ [ L [y ]
r tyre="sbring” name="shape [1le river spenarig” indt="'../mis/Baclien riverss,sho
= ] ]
papsmemmemlfLane fo Ve o mmg pomger ¥ .-.;+=.,.--...-.__'I.-'ler' Y
e e waeEmleee s el aer e sml - el wm | - ") &
Qalsy
-1 1% & - £ 3 140 LRSS 1
(creats mmeciea="sluices salt" froo="shape file siuices salt ID openl:: read
b ' 0 Ara=’ raan 1T 3 szzn 'T0 sran
I 1D opanZ:: read 'ID r=ad 'ID opend
-t ? L J
R R e S T
return="sinices salts"/>
(oreats species="lang scenario" from="shape file land scenario® with="[I ez
- - . - - -
' raman! Divvrespulee saad 'Dmanets Pul’! Dumespe? axd "Deanerdnd? DovsetPrule s nasA
iU IOQIOD  MOUGOSITYLTY I%8Q MQQOSITYL ,300S1TYe:: IS3Q MUQOSITYe ,xUJ0S1CYJi. 240
’ 240! Neobpspbes am I8 b 110 svvpme=N e .
Rugosityd',District:: read 'District’]® returs="land scenarios®/>
2 species="river scenario” frox="shape file river scenario”
rivar sremasrime?y
....... Siesel 1/
¢ 1?7
i)

Hinh 8. Pwra dir li¢u ban dé GIS vao Gama

Chuyén phuong trinh thanh giai thuat phuong trinh cu thé cua lap trinh véi cac
thong s6 1a cac bién s6 liéu duoc nap vao tir dit liéu GIS va co so dit liéu. Phuong trinh
s& tinh toan két qua khi chay md phong theo thoi gian dé cho ra két qua 1a cac muc do
xam nhap man. Xuat cac két qua dau ra cho mod phong, dau ra két qua ban do xam nhap
man theo ting thang dién bién trong timg nam & 3 muc thap, trung binh, va cao. Tuong

g theo d6 1a ban thong ké dién tich bj xam nhap man & 3 muc thap, trung binh, va cao

cho cac don vi huyén va ca tinh.
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¢refleny
loop over="land sosnario" var="rs%
cloep wrer"data® mar="i"
Gf condition="da.ID pear = year mater
Creflex whes="da. 10 nonthe(sonth vatar sod 12)+1"
¢set name="F pambar® value="{(((da.Max vater) -
((10 * ((int rs.Ragosityl) + (iat rs.Rugosityl) +
(int zs.Rogosityd) + 3)) / 2)) / 20) - &)
¢frefleny
i
</locp

¢reflen

Gutpat
<display name="Soanario lavel Max® refresh every="1(")
Cspecies name="land scenario" aspect="basic® />
Cspecies mame="river scanario” aapect="basic” />
<chart type="pie® name="chart color max" backyround="rgb 'lightGray'®
size="{0.2, 0.33)" position="{0.80, 0.0)"
<data name="0(cm)" color=""green'" value="{length (list
land scenario where (sach.couat color max = 'F')))"
style="exploded”/>
(lchart
¢/display
<display name="Chart statistics® refresh every="10%
(chart type="saries® name="chart statistics® backgronnd="rgh
'I1ghtGray'” size="(0.9, 0.8]" position="{0.05, 0.15)*>
¢data name="Max statistics” color=""red"" value="{(length
(list land scanaric vere (each.comt color max = 'S'))) /4303)
*100° style="line" />
¢fcharty
¢/displayp

{
{joutputy
:

Hinh 9. Ap dung phwong trinh va hién thi cac két qua dau ra trong Gama
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5. THUC NGHIEM
5.1. Khu vuc dir liéu nghién ciu

Trong nghién ctiu ndy, ching ti da chon tinh Bac Liéu lam thi diém dai dién cho
ving PBSCL. Bac Liéu la tinh nam ¢ phia Tay Nam cua Viét Nam, trong khu vuc
DBSCL, véi toa d tir 9000°00”> dén 9037°30> vi d¢ Bac va tir 105015°00” dén
105052°30” kinh d6 Pong. Chang t6i mé phong hién trang xdm nhap man cho tinh Bac
Liéu dua trén sb liéu thuc té da c6 va da xay ra trén hé thong sdng va cong ngan man. Mo
hinh mé phong giai doan nay da dugc cac co quan thudc linh vec moi truong nudce ¢ tinh

Bac Liéu so sanh twrong ng véi s6 liéu thyuc té da khao sat va do dac.

Hinh 10. Khu vuc nghién ciru thi diém

S6 liéu muc nudc bién duoc do 1ay ¢ Tram Thuy van Ganh Hao (Bang sb lieu
thdng k& muc nude bién tir nam 2000 dén 2015). Sé lidu do muc nudc gio va trung binh
ngay & cac tram thity van voi don vi tinh 12 cm. Vi s6 liéu do chi tiét theo ting gio trong
ngay va tat ca cac ngay trong thang. Sé liéu do dugc ghi chi tiét trén tap tin Excel tir nam
2000 dén nam 2015. Vi md hinh md phong chay theo thang nén ching toi da xu Iy dit
liéu ldy mtc trung binh céc ngay trong thang dé cho phl hop. Tir s6 liéu muc nudée gio
va trung binh ngay, trich xuét va tinh toan céc sé liéu dic trung theo tirng thang.
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Bang 1. S6 liéu muwe nwée do ¢ tram thiy viin

Tram thuy van Ganh Hao Hé d6 cao: Nha nudc Pon vi: cm
Ngay/gid 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
01/01/2012 61 35 21 19 32 58 70 76 72 56 34 7 24 -36 -39 -30 13 58 87 118 137 142 137
02/01/2012 85 49 20 -1 -7 6 16 26 37 43 41 35 25 14 8 13 29 51 72 105 127 135 139
03/01/2012 100 66 32 1 24 30 -21 -6 12 32 42 47 44 43 40 36 39 45 61 85 109 123 128
04/01/2012 104 72 30 -7 34 50 -59 50 -31 -4 24 44 55 63 63 57 55 54 60 69 90 107 120
05/01/2012 119 102 70 27 -22 -62 -93 -97 -81 -52 -14 25 58 78 8 8 86 75 67 71 77 92 117
26/01/2012 45 94 140 170 178 164 126 57 -10 -78 -118 -133 -112 -65 8 80 126 151 151 132 102 62 23
27/01/2012 24 66 115 149 175 170 140 9% 41 -34 -80 -113 -110 -77 -16 52 115 149 158 140 111 67 26
28/01/2012 -21 8 44 93 124 139 131 100 50 -6 -60 -94 -112 -82 -36 22 84 133 146 138 119 84 36
29/01/2012 -44 -37 -5 28 60 97 119 108 79 39 -2 -40 -67 -61 -35 12 65 116 141 151 138 108 75
30/01/2012 -3 23 -14 4 28 62 87 87 76 53 27 -3 -6 -19 2 34 71 110 133 147 140 128 100
31/01/2012 22 -12 -26 -23 -8 22 43 61 68 60 52 41 23 14 7 23 52 80 110 130 138 132 119
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Bang 2. S6 liéu mwe nwée dwoc xir ly

ID_year ID_month  Avg_water Max_water Min_water
2000 1 144.0 180.0 124.0
2000 2 141.0 165.0 103.0
2000 3 130.0 164.0 82.0
2000 4 121.0 157.0 67.0
2000 5 118.0 152.0 89.0
2000 6 109.0 150.0 76.0
2000 7 112.0 154.0 77.0
2000 8 104.0 143.0 77.0
2000 9 122.0 167.0 50.0
2000 10 137.0 177.0 77.0
2000 11 154.0 186.0 102.0
2000 12 144.0 177.0 102.0
2015 1 181.6 181.8 181.4
2015 2 174.5 174.7 174.3
2015 3 174.2 174.4 174.0
2015 4 170.5 170.7 170.3
2015 5 157.8 158.0 157.6
2015 6 145.3 145.5 145.1
2015 7 146.0 146.2 145.8
2015 8 152.3 152.5 152.1
2015 9 172.3 172.5 172.1
2015 10 193.5 193.7 193.3
2015 11 193.8 194.0 193.6
2015 12 186.7 186.9 186.5

e  Trich xuét céc gié tri I6n nhat ngay thang (chudi A);

e  Turchudi A tiép tuc tinh: Chon gia tri 16n nhét caa chudi; Chon gié tri nho nhat

cua chudi; Tinh gia tri trung binh cta chudi;
e  Tinh toan nhu trén cho cac thang con lai ciia nim va cho toan b bang sé liéu;

e Dung s liéu theo bang da tinh toan dé 1am dau vao cho mé hinh, trong d6: Mo
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phong & mic thap; Mé phong & mac trung binh; va M6 phong ¢ mic cao;

e  Kiém tratinh toan cho md hinh: Tur s liéu da xu Iy két hop véi 6 liéu du doan

muc nudc bién dang dé tinh cho kich ban tuong lai.

5.2.  Xam nhap min anh hwéng caa hé thong séng va cong ngin min giai doan
2000-2015

Két qua md phong 1a ban d6 xam nhap man va két qua thdng ké theo thoi gian.
Ching tdi mé phong lai cho giai doan 2000-2015, thay rang bién doi khi hau 1am xam
nhap man ngay cang cao va phuc tap trong nhitng nam gan day. Dién hinh 1a nim 2015

c6 mire do ngap xam nhap man vao thang cao nhit 2015.

Salinity intrusion ﬁm .
Year : 2015 i sspssiiiis
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Hinh 11. Mirc d9 x&m nhap mian thang cao nhat nim 2015

Chng t6i tién hanh chay md phong theo ting thang qua cac nam tir s liéu 2000-
2015, sau d6 tién hanh théng ké dién tich xam nhap man cho giai doan 2000-2015. Két
qua thdng ké cho thay dudng bién ngay cang rong va cao lén ¢ng véi tinh hinh xam nhap
man & tinh Bac Liéu 6 xu thé ting va di siu vao trong ndi ddng. Nam 2000, d6 man trung
binh cua thang cao nhat chi c6 10 gam/lit (g/l); Tang Ién mic hon 12 g/l trong nim 2005;

13 g/l vao nam 2009; va gan 15 g/l trong nam 2015. Muc nuéc bién ngay cang ting 1én
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cho thay tinh hinh x&m nhap min trén hé théng sdng va cong ngian man & khu vuc nay s&

din bién rat phirc tap trong twong lai.

(gn
15

Hinh 12. Thong ké mirc d9 xam nhap min giai doan 2000-2015

Nhin chung, két qua md phong cho thay ¢6 man trén sdng chinh va céc kénh thong
ra bién trong cac nim qua c6 xu huéng ting nhung khong nhiéu. Trong noi dong do man
¢6 xu thé giam nho cac cong trinh thuy loi dua nuéc ngot tir Séng Hau vé va hé thong
cdng ngan man khdng cho nudc man vao ving ngot hda. O khu vire quy hoach viing ngot
hoa gdm cac huyén Vinh Loi (50% dién tich), Phuéc Long (50% dién tich), Hong Dan
(30% dién tich), Hoa Binh (40% dién tich), Gia Rai (20% dién tich) dé trong lta d6 man
lubn dir & mic dudi 4 g/l. Khoang 1/3 dién tich viing man sét bién c6 d¢6 man cao, phu
hop dé nudi tdm, bao gdm céc huyén Hoa Binh (60% dién tich), thanh phé Bac Liéu,
Pong Hai. G khu vic nay vao cac thang mua kho thi do man trén 28 g/l, an sau vao cach

bd bién khoang 5 km.

Viéc kiém thir chay mé phong mo hinh xam nhap man trén hé thong séng va cong
ngin man cho thay gan sat véi thuc té o giai doan 2000-2015. Phuong phéap xay dung md
hinh nay da dap tng duoc viéc md phong xam nhap man qua viéc quy hoach hé thong
séng va van hanh hé théng cong ngin man hién tai caa tinh Bac Liéu noi riéng va cua

vung DBSCL noi chung.
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Hinh 13. Théng ké mirc xam nhap dd man cho cac huyén giai doan 2000-2015

5.3.  Kich ban xa&m nhap min anh hwéng caa hé thong sdng va céng ngin min
giai doan 2016-2030

Qua md phong kiém thir giai doan 2000-2015 & trén va két hop véi du dodn muc
nuéc bién dang 1én trong tuong lai cua Pham (2012), chung t6i dé xuat kich ban “Xam
nhap man anh huong cia hé thong sdng va cong ngan mian giai doan 2016-2030” dé cho
thiy mic d6 XAm nhap man trong twong lai ting 1én rat cao theo timg nim, tiém an nguy
co phirc tap cua bién dbi khi hau. Ching t6i md phong va chon nam 2030 lam nim dién
hinh dé thé hién ban d6 xam nhap man khi ¢6 sy hoat dong cua hé théng cong ngan man
dugc dong dé ngan man. Trong nam 2030 vao mua kho, tir thang 2 dén thang 5 c6 mirc
d6 man cao nhat do lwong mua it, kho han, nuéc bién di vao khi gap hé thong cng ngan
man s& bi ngan lai. Mia mua, tir thang 7 dén thang 10 luong mua nhiéu nén d6 man giam

manh vi nu6c ngot trong vung ngot hoéa dugc Xa ra vung man.

Khi hé thong cong ngin man hoat dong (dong cong khi nwdc man vao) vao cac
thang mua kho thi dién tich xam nhap min c6 do man trén 4 g/l chiém hon trén 50% -
60% dién tich cua tinh. Do vay trong c4c thang nay, dién tich canh tac ndng nghiép rat it
va kho khan ¢ viing man, hau hét dién tich chi cé thé nudi thay san. Céc thang trong mua
mua (tir thang 7 dén thang 11), dién tich x&m nhap min c6 6 man trén 4 g/l con khoang
30% dién tich toan tinh. Vao moa nay, mot ntra dién tich (d6 man > 4 g/l) thich hop dé
nudi thuy san va phan dién tich con lai ¢6 thé dung cho san xuit néng nghiép hoic két

hop mé hinh lda - tom.
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Hinh 14. Két qua md phéng kich ban xam nhap min thang cao nhat nim 2030
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Hinh 15. Két qua md phéng kich ban théng ké xam nhap min
giai doan 2016-2030
Mic di ¢6 su hd tro cua hé théng sdng va céng ngin min nhung vao cac thang
mua khd thi dién tich ¢ d6 min cao hon 4 g/1 van chiém dién tich cua toan tinh. Cac khu
vuc quy hoach viing ngot hda van bi nhiém man, ngudn nudc ngot can kiét dan dén thiéu
nudc san xuat. Dién tich nhiém man tang nhiéu co thé quy hoach dé nudi trong thuy san
sao cho hop ly va hiéu qua. Véan dé san xuat nong nghiép vao mua khd 1a rat kho khin

nhung néu van hanh tét hé théng cong ngin man trir nuéc ngot va ngian khong cho nuéc
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man xam nhap thi s& 1am giam thiét hai cho san xuat ndng nghiép va tang s6 vu mua trong
san xuat. Do vay, trong tuong lai, cac co quan quan i can két hop véi cac nha khoa hoc
dé c6 nhitng du an quy hoach sao cho phil hop cho timg ving dé phét trién kinh té gop

phan nang cao doi sdng nguoi dan.

6. KET LUAN

Chung t6i da nghién cttu md phong mé hinh xam nhap man anh hudng caa hé
thong séng va cdng ngan man tai khu vuc DPBSCL trong bi canh ving PBSCL chiu tac
do6ng manh cta xam nhap man trong bién d6i khi hau. Huéng xam nhap min duoc xac
dinh theo tuyén hé thdng song c6 gan véi hé thong cdng ngin min. Trén co s¢ két qua
mo phong, nghién ctru ciing d tién hanh xay dung hé théng séng va hé théng cong ngin
man trén khu vuc nghién cau. Két qua mo phong 1a ban ¢ xam nhap man gan véi sy anh
hudng caa hé thdng sdng va hé thdng cbng theo thoi gian va théng ké mac xam nhap min
anh huong cua hé thdng sdng va hé thong cbng theo thoi gian cho cac don vi hanh chinh
(huyén, tinh) trén dia ban mot tinh dugc chon thi diém (tinh Bac Liéu) cua khu vuyc
PBSCL. Bai bao ciing ¢3 md ta chi tiét xam nhap man anh huéng cua hé thong séng va
hé thong céng vai dit lidu trong qua khir va dua ra kich ban dy kién cho twong lai. Trong
thoi gian téi, ching tdi s& ma rong nghién cau nay dé méd phong xam nhap man cho ca

khu vuc PBSCL, gan véi van dé tac dong cua thoi tiét va bién doi khi hau.
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Abstract

In this paper, facing the reality of saltwater intrusion developments in the river and sluice
system in the Mekong Delta region today, we propose new approaches by building models
and modeling saltwater intrusion, based on the multi-agent technique and the simulation of
Gama. Simulation of the effects of rivers and sluices on saltwater intrusion in the Mekong
Delta region was tested on the basis of previous data and a proposed model was made. The
simulation results were maps of saltwater intrusion associated with the river and sluice
systems over time and statistics on the saltwater intrusion for administrative units. The results
on degree of influence of saltwater intrusion were also evaluated compared to the reality for
solutions to reduce losses due to saltwater intrusion and climate change.

Keywords: Gama; Maps salinisation; Multi-agent; Statistical level the saltwater intrusion;
Simulation.
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