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DIEN BIEN XAM NHAP MAN ‘
VUNG HA LUU HE THONG SONG VU GIA - THU BON

Hoang Thanh Son',Vii Thi Thu Lan’, Hoang Ngoc Tuin?

Tém tit: Nam trong ddi duyén hai mién Trung, luu viee séng Vu Gia - Thu Bon ¢é chiéu dai
dwong bién 150 km va xam nhdp man la quy ludt tw nhién doi véi cac séng ving ha du ven bién.
Trong nhitng ndam gan ddy dién bién xam nhdp man cdc séng ha heu heu viee Vu Gia - Thu Bon rat
phike tap anh hwéng 1om dén viée khai thac nguon mede ngot ¢ khu viee nay. Trén co sé cdc s6 lidu
quan trdc dé man tai cdc tram do dac (4 g5m cad tram do thuoc hé tho”'ng quéc gia va tram dung riéng
phuc vu cac nganh nong nghiép, sinh hoat) va 6 liéu do man thuc té trong mua kiét 2017, bai bdao
xdc dinh ranh gidi xam nhdp mén trung binh nhiéu ndam vdo cdc séng ving ha du. Két qua cho thdy
trén séng Vu Gia mdn xam nhdp vao sau hon so véi séng Thu Bon, d¢ man trung binh 1%y trén séng
Vu Gia & khodng cdch 13,5 km tinh tir cira séng trong khi dé & trén song Thu Bon la 12 km; ciing
nhw vdy, dé man trung binh 4%/ lan luot 0 khoang cach 12 km va 9 km. Bo man nuwdc song phu thuoc
rt 16m vao luu heong nuée tir thwong nguon dé vé theo cdc cap heu lirong. Cdc két qua tinh todn sé
cung cdp co s6 khoa hoc cho cdc nha quan 1y trong cong tac diéu hanh khai thac nguon nude trén

SOng.

Tir khéa: Xam nhdp man, ranh gi6i mdn, séng Vu Gia - Thu Bon.

Ban Bién tap nhan bai: 05/12/2017 Ngay phan bién xong: 10/01/2018 Ngay dang bai: 25/02/2018

1. Pit vin dé

Ving ven bién luu vuc song Vu Gia - Thu
Bon c6 dudng bd bién dail50 km duoc gidi han
tir cra Han (Pa Ning) dén cira Ky Ha (Quang
Nam), cung véi Tp. Da Nang, Tp. Hoi An va
khu kinh té m¢ Chu Lai, day 1a ving phat trién
kinh té nang dong nhit ciia Viét Nam hién nay.
Tai nguyén nudc ngot trén luu vye song Vu Gia
- Thu Bén (dwoc danh gia 16n nhat Viét Nam)
d3 6 vai trod rat 16n trong viéc phat trién kinh té
- xa hoi ¢ day [4]. Xam nhap man la quy luat tu
nhién d6i voi cac song & vung ven bién nhung
trong nhitng nim gan day tinh trang lan truyén
min vao song dd co nhitng bién dong khac
thuong, gay bét loi cho viéc khai thac sir dung
ngudn nude ngot & day.

Déi véi cép nudc sinh hoat, dac biét tir nam
2010 dén nay, khu vuc liy nude ciia Nha may
nuée Cau Do (ngudn cip nude chinh cia Tp.
Da Ning tir nim 1975) bi min xam nhap véi
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thoi gian kéo dai. Trude nam 2000, chwa xuat
hién tinh trang man ¢ khu vuc nay; thoi ky 2000
- 2009, tinh trung binh 5 ndm tai nha may nudc
Cau Do bi nhiém man 1 ngay véi do man trén
1%, 10 ndm xuat hi¢n 1 dot bj nhiém man 3
ngay. Nam 2010 da c6 téi 26 ngay nudc ¢ day
bi nhiém min, nim 2012 1a 86 ngay, ndm 2013
1a 182 ngay, ndm 2014 13 156 ngay va dén nim
2015 1a 70 ngay véi do médn cao nhét da do dac
duoc trong thoi ky nay t6i 6,5%0 [9].

Ngudn nude cip cho nganh ndéng nghiép
ving ha du song Vu Gia - Thu Bon thong qua 13
tram bom dién ¢d dinh dé cép nudce tudi cho gﬁn
5.800 ha canh tidc mdi vu (Quang Nam va Tp.
Pa Ning). Cu thé c6 06 tram bom tudi 2.580 ha
ldy ngudn nuéc song Vu Gia va 07 tram bom
tudi 3.220 ha léy nguén nuoc song Thu Bon va
cac phan lvu (Nguyén Dinh Hai, 2016). Trudc
nam 2000, chi nam 1998, nudc man xam nhap
dén cac tram bom gdm: Xuyén Pong, T Cau
va Cam Sa nhung nong do thap, thoi gian ngén
nén van dam bao dugc nudc tudi. Sau nim
2000, man xam nhép sau vao song, kéo dai tur
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thang 4 dén thang 8 hang nam, anh huong dén
nudc tudi cac tram bom. Trong nam 2013,
2014, 2015 do nudc nhiém man nén ca khu tudi
tram bom Tt Cau phai bo vu san xuat Hé Thu
va cac tram bom Pién An 1, Lam Thai (Pién
Minh 2), Bi¢n An 2, Vinh Di¢n phai dung van
hanh. Vi vy tir nim 2011 da phai dap dap tam
ngian man Cau Pen va cap nude bd sung dé dam
bao dugc nudc tudi cho tram bom Xuyén Dong
va tir nim 2013d3 dap dap tam ngin min T
Cau méi dam bao nude tudi theo thiét ké ciing
nhu nhu cau st dung [10].

Nhu viy c6 thé thiy rang van dé xam nhap
min d3 ¢6 su bién dong khac thuong va da chi
phéi moi hoat dong kinh té, doi sdng cta ngudi
dan ¢ day, anh huéng dén tai nguyén, sinh vat,
moi truong... Ngudn nude nhiém man di lam
1.100 ha dat canh tac khong c6 nudce tudi bi han
va kinh phi chong han di 1én t6i 34,9 ty dong,
Nha may nuéc Cau Do phai lién tuc 1dy nude tir
dap An Trach trong mua kiét, nguy co thiéu
nuoc sinh hoat de doa hang tri¢u nguoi cua Tp.
Pa Ning, Tp. Hoi An va cac huyén ven bién.

Dua trén s6 liéu quan tric dinh ky do man tur
nam 2000 - 2016 caa 06 diém do [1, 8, 9] va sb
liéu do dac mén thuc té nam 2017 trén cac song
ha luu cia dé tai KHCN Poc 1ap Qudc gia
“Nghién ciru dé xuat giai phap kiém soat xam
nhap min cho Thanh phd Pa Ning”, mi s
DLCN.36/16, bai bao su dung phuong phép tinh
toan lan truyén man bang cong triét giam do
man vung cua song dé xac dinh hién trang va
dién bién xAm nhap man ving ha luu song Vu
Gia - Thu Bén.

2. Khu vue nghién ctru

Dong chinh cua song Vu Gia bat ngudn tir
suon phia tdy nam day nti Ngoc Linh thudc dia
phan tinh Kon Tum dd ra bién tai Ctra Han (ba
Néng) c6 chiéu dai 204 km. Dong chinh song
Thu Bén bat ngudn ntii Ngoc Linh thudc huyén
Nam Tra My, tinh Quang Nam d6 ra bién tai
Cira Pai v6i chiéu dai song 198 km. Hai song
c6 cac phan luu trao ddi nudce, lan lugt tir
thuong luu vé ha du gom: song Quang Hué dua
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nuéc song Vu Gia sang song Thu Bon,
songVinh Dién dwa nude tir séng Thu Bon sang
song Vu Gia va séng C6 Co dwa nudc tir cira
Dai sang Ctra Han... Vi vy vé ha luu hé thong
song Vu Gia - Thu Bdn rat phirc tap véi nhiéu
phan luu.

T Ai Nghia trén song Vu Gia dd c6 cac
phan luu nhu song La Tho, Bau Sau séng Qua
Giang, song Thanh Quit... d6 ra ctra Pa Néng
Tir Cau Lau trén song Thu Bon tach thanh séng
Hoi An ¢ phia bo ta va mot phan luu nho ¢ dudi
bo hitu.

Phén luu nay nhép véi song Ba Rén va lai co
tén goi la song Thu Bon. Song Hoi An chay qua
thi xa Hoi An; sau d6 nhap voi song Thu Bon dé
d6 vao song Cua Pai, roi chay ra Cua bai.

Song Truong Giang la phan luu cia song
Thu Bon d6 ra ctra Hoa An (hay An Hoa). Song
chay song song theo dudng b bién theo hudng
gan bic nam co chiéu dai khoang 70 km. Trong
mua kiét, song Truong Giang khong cod su
chuyén nudc nén min thudng xam nhap tir 2
ctra song la ctra Dai, Tp. Ho1i An va ctra Hoa An,
huyén Nui Thanh. Mang ludi song sudi ving ha
du luu vuc Vu Gia - Thu Bdn duoc trinh bay
trong hinh 1.

Hinh 1. Mang luoi song vung ha du
luew viee Vu Gia - Thu Bon
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Do dia hinh ddng bang ha luu tuong dbi
bang phing va bi dai cat ven bién ngin cach
nén cac song sudi & ha luu co do ddc day song
rat nho hinh thanh nhiéu chi luu, phan luu nén
mang ludi song subdi & diy dat trung binh
lkm/km? [4, 5].

3. Co sé tai liéu va phwong phap nghién
ciru
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3.1. Co s0 tai liéu

S6 liéu quan tric dinh ky trén song thudc
mang ludi tram khi tugng thiy vin qudc gia:
Hién nay, trén toan luu vuc song Vu Gia - Thu
Bon ¢6 06 tram do 6 man S (“o0) c6 thoi gian
do phd bién tir nam 2003 dén nay (Bang 1).

Bdng 1. Mang lwéi tram do mdn trén séng Vu Gia - Thu Bon

Piém do CN.V.Trdi  CimLé C6 Man Cau Lau CimHa  Nam Ngan
Song Vu Gia-Han Vu Gia-Han  Vinh Dién Thu Bén Thu Bén Thu Bén
Cich o 4 s Hanll Hanl2,5  CuaDail4d CuabPail0  CiaDai 8
song (km)

S6 liéu quan tric khi tugng hai van: Trén bo
bién Pa Ning - Quang Nam c6 1 tram khi tugng
hdi van Son Tra c6 do do man véi chudi s6 liéu
kha dai (1983 - 2016).

S liéu quan tric theo yéu cau cap nudc cia
hé thong khai thac ngudn nudc song (tram dung

riéng): Mang ludi do mén & khu vuc ha du Vu
Gia - Thu Bdn duoc bo sung cac diém do man tai
cac diém khai thac ngudn nude duoc trinh bay
trong bang 2 [9, 10]. Cac sd lieu duoc do dac
trong thoi ky mua kiét tir nim 2010 dén nay tai
cac diém lay nude ciia cong trinh.

Bang 2. Thong ké cdac diem do man nudc song dung riéng

Piém do min Séng DPon vi quén ly

Céu o Vu Gia - Han Cty C6 phén cip nu6c Da Ning

TB Ai Nghia Vu Gia - Han CTyTNHH MTYV Khai thac thuy lgi Quang Nam
TB Tt Cau Vinh Dién CTy TNHH MTV Khai thac thuy loi Quang Nam
TB Vinh Dién Vinh Dién CTy TNHH MTYV Khai thac thiy 19i Quang Nam
TB Thanh Quyt Thanh Quyt CTy TNHH MTYV Khai thac thiy 1gi Quang Nam
TB Xuyén Dong Thu Bén CTy TNHH MTYV Khai thac thily 1gi Quang Nam
TB Cim Sa Thu Bdn CTy TNHH MTV Khai thac thuy lgi Quang Nam

Céac sb li¢u quan tric tai cac tram quéc gia,
cac diém quan tric duoc dong bd hoa theo dod
man trung binh mat cét (“oo) (thyc hién Thong
tu 39/2016/TT-BTNMT ngay 19/12/2016 cua
B6 Tai nguyén moi truong ban hanh Quy dinh
ky thuat vé& quan tric va diéu tra khao sat xam
nhdp man).

So6 liéu dp mén quan tric trong mia kiét
2017 ciia dé tai PLCN.36/16

Pé tai PLCN36/16 di do min dong bo trén
toan h¢ théng song vung ha du Vu Gia - Thu Bon
trong thang 3/2017.

-Po d6 man trén cac mit cit ngang séng theo

tung chu ky triéu. Khoang cach cac mat cit
ngang la 500 m.

- Bo d6 man theo doc song tai cac thuy truc
sau nhét tai thoi ky dinh tridu tir ctra song vao
sau trong song dén diém xuit hién do6 man nho
hon 1%o.

May do AAQ1183S-IF dugc st dung trong
quan tric ngoai thuc dia 1a loai may tich hop
nhiéu cam bién cho phép do cac thong s6 moi
truong (Nhiét do, do sau, do dan dién, do man,
do6 diép luc, do duc, DO, pH) theo d6 sau (chiéu
théng dang voi tdc d6 mat cét 0,5 m/s).
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3.2. Phwong phap nghién cuu
Dé tinh toan xac dinh ranh gi¢i xam nhap
man trén séng, ching toi sir dung cong thirc triét
giam do man vung ctra song [3] c6 dang nhu sau:
Sxi= So e (1)
Trong do6: xi la khoang cach tur tram ha luu
hogc tir bién t6i vi tri i; Sx 1a d0 man & vi tri x;;
So 12 @6 man ¢ tram ha luu hodc & cua bién (¢
ctra bién So =30 - 35%o); Logarit héa phuong
trinh (1) & trén ta dugc:
LgSx=1gSe-K.xi.lge 2)
Tr céc sb lidu thue do & cac tram va cac diém
do (gia tri man trung binh, 16n nhat va nho nhat),
x4c dinh dugce tri s6 So, Sx, xi. Dua trén cong
thire (1 va 2) c6 thé tinh toan cac tri s6 Ky (K
cho céc gia tri d man trung binh mit cat ngang,
cac gia tri d0 man 16n nhit mat cit ngang) dbi
v6i mdi diém twong ung cac dic trung do man.
Tir d6 tién hanh 1ap bang tinh toan va xac dinh
dugc khoang cach xam nhap min 16n nhét (tinh
tir bién) v6i ngudng 1%o va 4%o.
4. Két qua va thio luin
4.1. Pic diém ché dp thiiy vin, hdi vin luu
vue song Vu Gia - Thu Bon lién quan dén xdm
nhdp mdn
Ché dé dong chay trong séng
Hang nam luu vuc song Vu Gia - Thu Bon
tiép nhan 30,7 ty m® nuéc mua va da sinh ra 21,5
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ty m® chay vao mang ludi song subi twong tng
vdi moduyn dong chay 65,61/s.km?, 16p dong
chay dat 2060 mm [1, 8]. Dong chay trén song co
su phan hoa theo thoi gian 13 nét; ¢6 td1 60 - 70%
lwong nudc trén song tap trung trong 3 thang
mua 1 (tir thang 10 - 12) gay ngap lut, xam thyc
bé mat, x6i 16 bo séng... Con trong 9 thang mua
kiét (1 - 9), dong chay rat han ché va day la
nguyén nhan min tir bién lan truyén siu vao
trong song. Trong mua kiét, xuat hién hai thoi
ky kiét nhat: thang 3 - 4 va thang 7 - 8 véi tong
lwong nudce cua thang chi chiém 2 - 2,5% luong
dong chay nam phu thudc vao trir lwgng nudc
trong song va lugng mua trong mua. Cac song
c6 dién tich luu vuc trén 300 km?, thang co
dong chay nho nhét thuong 1a thang 4; ddi véi
luu vuc ¢6 dién tich dudi 300 km?, thang co
dong chay nho nhit vao thang 8. Dong chay
kiét nhat da quan tric dugc trén song chi dat 4
- 61/s.km? [4, 7].

Ché dp hdi van

Pudng bo bién tinh tir cira song Han dén cira
L& ¢6 chiéu dai 150 km nhung ché do triéu ¢
day khong dong nhat, tir ban nhat triéu khong
déu sang nhat triéu khong déu [5]. O cira Han,
trung binh mdi thang c6 3 ngay theo ché do
nhat triéu, thang nhiéu nhat c6 8 ngay, thang it
nhat chi ¢6 1 ngay. Tai Ctra Pai mdi thang
trung binh c6 12,2 ngay nhat triéu, it nhat 1a 3
ngay/thang va 16n nhit trén 20 ngay/thang.
Triéu tai vung bién nay thudc loai tridu yéu, voi
bién d6 triéu tai cang Pa Nang trung binh 70
cm, 16n nhét 1a 140 cm va tai Hoi An c6 bién do
triéu trung binh khoang 0,8 - 1,2 m, 16n nhat dat
trén 1,5 m [6]. Trong nhiing ngay ban nhat
triéu, thoi gian tridu 1én, triéu xudng trung binh
khoang 5,5 gid, dai nhat 1a 9 gio, ngan nhat 1a
2 gio. Trong nhitng ngay nhat tridu, thoi gian
triéu Ién trung binh 1 13,3 gio, dai nhat 1a 18
gid, ngan nhét 1 12 gio, thoi gian tridu xudng
theo thu tu 1a 11,5; 15 va 9 gio.

Viéc xuét hién ché do triéu khong déng nhat
gitra 2 cira Han va ctra Pai da tac dong rat 1on
dén van dé xam nhap min vao séng Vu Gia -
Thu Bon. Do min ven bién Da Néng trung binh
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dat 25 - 28%00, cao nhat xuét hién trong thoi ky
tir thang 4 - 6 voi d6 man c6 thé dat téi 30%o.
Céc thang mua 10 d0 man giam dudi 20%0.
Theo phan tang, 6 man c6 xu hudng ting tir
mit bién xudng ting sdu, trung binh d6 min
tang mat dat tir 20,1 - 25,5%, trong khi d6 man
tang day dat trung binh tir 29,8 - 30%00 [9].
Moi twong téc song - bién
Su chuyén bac dia hinh tir viing nui cao nhat
mién Nam Viét Nam t6i bo bién nén vung ha
du ra bién d6 doc day song rat nho cung véi su
phan mua dong chay rat 16n nén mic du thuy
triéu ¢ vung bién Quang Nam - Pa Ning khong
16n nhung song triéu lan sau vao trong song.
Song Vu Gia: Tai ctra Han bién do triéu
trung binh dat 1,0 m va 1on nhét dat 1,4 m. Doc
song Vu Gia, tai tram Céam 1é cach cua song
Han 11 km, bién d9 triéu trung binh dat 0,47 m
va 1on nhét dat 1,27 m. Ranh gi61 anh huodng
triéu trén song Vu Gia dén nhap luu séng Tuay
Loan (khoang 25 km tinh tur cura sdng) [6].
Séng Thu Bon: Tai Cua Pai (tram Hoi An
cach ctra song 8 km), bién d¢ triéu trung binh 1a
0,8 m, 16n nhat dat dén 1,56 m. Tai tram Cau
Lau cach Ctra Dai 14 km bién d9 triéu trung
binh 14 0,62 m, 16n nhét dat 1,26 m. Theo tinh
toan ranh giGi anh huong triéu vao sau trong
song toi da khoang 35 km tinh tir ctra song [5].
Soéng Vinh Pién c¢6 do ddc long song nho,
lai chiu tac dong triéu & ca hai dau (triéu tir cira
song Han va Ctra Pai), tuy dong triéu tir Cira
Dai yéu hon nhung ciing 1am cho suét doc séng
Vinh Dién déu chiu anh huong tridu. Trén song
Vinh Dién cach cira Han 25 km van ¢6 bién do
triéu trung binh 0,6 m, nhiéu thang bién do tricu
gan 0,7 m, bién do tridu 16n nhat 1,0 m [6].

4.2. Dién bién xam nhdp mdn

BAI BAO KHOA HQC

Nghién ctru cho thdy sy xAm nhdp min cua
nude bién vao song 1a do thuy triéu va xam
nhdp man cua cac song thudc Vu Gia - Thu Bén
6 dic diém sau:

Ranh gioi xam nhdp man

Theo dong triéu, ranh giéi man vao song
cling rat khdc nhau va dé xac dinh ranh gidi

xam nhap man trén co so so li€u quan trac &

phﬁn 1.1 va cac cong thirc tinh todn & muc 1.2,
xac dinh chiéu dai doan song cd gia tri man
trung binh mat cat ngang 1%o0ts, 1%00max, 4%00ts
va 4%oomax (Bang 3, Hinh 3).

- Trén dong chinh Vu Gia - Han: B§ man
1%0 xam nhép vao siu trong song trung binh
13,5 km va 1én nhat & khoang cach 18,8 km
(tinh tir ctra song Han), vuot qua tram iy nude
Céau Do 4,5 km vé phia thugng luu; dd man 4%
trung binh & cach cira song 12 km, 16n nhét dat
t6i 13,9 km (vuot qua tram thiy van Cam L8).
Do man 18%0 vao sau trong séng 3 km.

- Trén song Vinh dién: Do d6 déc long song
rat nho, nude tir song Thu Boén duge chuyén
sang song Vu Gia nén man xam nhap vao song
Vinh Dién tir cira Han rat sdu. Do min trung

binh 1% thudng xuat hién & km thir 21 (tinh tir
ctra song Han) va lon nhét & km th 25. D6 min
trung binh 4% xudt hién ¢ km tha 12 (tinh tir

cira song Han) nhung 16n nhat di quan tric
duoc tai km thir 21.

- Trén dong chinh Thu Bon: Do man 1%
xam nhép sau nhat vao séng ¢ km thir 19,2 km
(cAu Ky Lam) tinh tir cira Pai tuy nhién trung
binh chi dung ¢ km thtr 12 - 13 (trude tram thuy
van Cau Lau). P6 min 4%y xuit hién & doan
song cach ctra Dai khoang 8 - 9 km nhung l6n

nhét da quan tric duoc diém cach cira Dai 17,7
km.

Badng 3. Ranh gidi do man trén hé thong séng Vu Gia - Thu Bon (km)

Do min Vu Gia - Han Vinh Dién - Han Thu Bon - Cira Pai
S TB Max TB Max TB Max
13,5 18,8 21 25 12 19,2
4 12 13,9 12 21 9 17,7
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Nhu vy, c6 thé thdy rang lan truyén man cuc
dai vao dong chinh séng Thu Bon c6 chiéu dai
16n hon so véi song Vu Gia, tuy nhién tinh trung
binh d¢ man thi doan song Vu Gia bi xam nhép

man 1én hon Thu Bon. Min xam nhap vao song
Vinh Dién tir ctra Han nén dg sau xam nhap man
phu thudc nhiéu vao dong chay tir Thu Bon vao
song Vinh Dién.
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Hinh 3. So d6 ranh gi6i xam nhdp mén trén séng Vu Gia - Thu Bon (thoi ky 2000 - 2016)

Dién bién mén trong séng

a) Dién bién theo khong gian:

Theo s6 liéu quan tric nhiéu nim (2005 -
2016), d0 man xam nhép vao song Vu Gia tu
Cira Han cao hon vao séng Thu Bon tir Cira Dai.
Tai tram thiy van Cam Lé (trén song Vu Gia
cach ctra song Han 11 km), gia tri d0 man trung
binh cao hon 1%y so vdi d§ man trung binh tai
tram thity van Cam Ha (trén song Thu Bon cach
ctra Pai 10 km), mic du d6 min 1én nhét c6 xu

? 3 4.

M * =+ s s 8204

CamL

Cau Han

(a) Doc song Vu Gia
(tir cAu Han dén Cam L8)
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thé cao hon trén séng Thu Bon (Bang 4).

Diéu nay phan anh qua sé liéu phan b do
min theo tang. Theo s6 liéu quan tric thang
3/2017 bang may do tu dong AAQ1183s-IF
(Hinh 4) cho thiy su phan tang d6 man dién bién
& 2 sdng Vu Gia va Thu Bon rat khac biét. Néu
nhu & trén song Vu Gia man 28% xuat hién ¢ do
sau 2 m va duy tri doc song thi dbi v6i song Thu
Bon d¢ man 28%0 xuat hién & d6 sau 5 m va chi
O vung cua song.

‘CiuLiu
(b) Doc song Thu Bon
(tir H6i An dén Cau Lau)

Hinh 4. Dién bién mdn vao séng (thang 3/2017)
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Bdng 4. D6 man trung binh tai cdc tram quan tric thoi ky 2005 - 2016

P min trung binh cic thing S

Tram 3 4 5 6 7 8 SO/OOTB SO/OOMax
Cam Lé 9,01 9,27 8,12 10,23 9,65 7,53 8,97 23,30
Cb Man 10,45 12,06 11,64 11,75 12,67 7,86 11,07 23,30
Nam Ngan 7,17 9,33 7,93 7,28 10,22 10,82 8,79 19,40
Cim Ha 6,30 8,49 7,86 8,29 9,46 6,68 7,85 27,93
Cau Lau 0,00 0,16 1,16 1,11 1,17 0,87 0,75 10,73

V6i cac song nho, ngudn nude khong 16n nén
O cac phan luu nay c6 do man lé6n hon dong
chinh va ranh gi¢i man 1én rat cao. Trén song Ba
Rén, ranh gigi min c6 thé 1én dén cau Ba Rén
cach Ctra Pai 15,4 km. Ngoai ra, d0 man trén
song twong ddi 6n dinh, it thay ddi giita cac ting
nude; do man tai cac diém An Luong, Duy
Nghia, Duy Vinh trong cac dot khao sat do duoc
21 - 25%0, tai chan dap Duy Thanh d6 min 6n
dinh & gia tri 4,2%o.

b) Dién bién theo thoi gian:

+ Theo thoi gian nhidu nam: S6 liéu quan tric
(tir nim 2005 - 2016) cho thdy, dién bién d6 min
nuée song Vu Gia va Thu Bdn ¢ chiéu hudng
bién dong khac bi¢t tr ndm 2011 dén nay.

Trén song Vu Gia - Han: B§ man nudc song
Vu Gia ¢6 xu huéng tang tir nam 2009 dén nay
va nim sau déu cao hon nam trudc. Theo tinh
toan trén sd liéu thuc do, nam 2016, vung xam
nhap man 16n nhit vao trong sdng tng véi do
man 1%eo 1€n t61 23,2 km va g voi do man 4%
cling dat 19,3 km, vuot trén do man tinh trung
binh tir 2005 - 2016.

Trén song Thu Bon - cira Pai: Pd min ¢6 xu
huéng thap hon so véi thoi ky nam 2010 tre vé
truge. Theo tinh toan trén sb liéu thuc do, nam
2016 khoang cach xam nhap méan vao song Thu
Bon khoang 11,5 km {mg véi do man 4%o va
14,5 km tmg v6i d6 man 1 %o, thip hon so véi
tri s6 trung binh nhiéu nam.

Riéng song Vinh Dién do chiu tdc dong xadm
nhap min chi yéu tir ctra séng Han nén ranh giGi
xam nhap man vao song cao hon trung binh
nhiéu nim, nhung khong hon nhiéu. Do man 1%
0 km thtr 17,6 trén song tinh tir cra song Han va
do man 4%o ¢ km thu 13,3.

+ Trong ndm: D) mdn tai tirng vi tri trén song
ciling c6 bién dong ddng nhét theo chu ky triéu va

cac gid tri cuc tri (dinh va chan man) thuong xuét
hién véi céac cuc tri cia chu ky triéu. Tuy nhién
bién do dao dong do man gitra chan va dinh co
su khac biét theo thoi gian trong nam. Pau mua
kiét (thang 3), khi nuéc song van con kha 1én
trong thoi ky triéu kém, bién d6 d6 man giira
chan va dinh tai mdi vi tri trén séng khong 16n,
trung binh dat 2 - 2,5%. D6i v6i thoi ky kiét
cubi (thang 8), cong véi chu ky tridu cuong, bién
d6 d6 man 16n, dat téi 5 - 6%. Riéng ddi véi
song Vinh Dién thoi gian xuét hién dinh man,
chan man trén song Vinh Dién thuong sau 1 gio
so v6i dinh, chan triéu. D6 man trén song Vinh
Dién anh huodng truc tiép tir cira song Han,
nhung lai thay dbi chil yéu do lugng dong chay
tir song Vu Gia ra cira Han va mot phan luong
nude tir séng Thu Bon chay qua song Vinh Dién.

¢) Méi tuong quan gitta dién bién min va
dong chdy trong song

Qua s6 liéu quan tric déng bd gitra 6 man,
dong chdy, muc nudc cua cac tram thuy van, hai
van trén luu vuc song Vu Gia - Thu Bén cho
thdy dién bién x4m nhap man trén séng rat phirc
tap ca vé hinh thai, thoi gian va chiu su chi phdi
rat 16n cua ché do thily vin trong song va hai vin
bién. Pén nay viéc khai thic ngudn tai nguyén
nudc nodi riéng va tai nguyén thién nhién nodi
chung di tac dong rat 16n dén ché do dong chay
trong song vi vay ché d6 man trong song con phu
thudc chat ché vao viéc khai thac ngué)n nudc
ctia con ngudi trén luu vyuc (hd chira diéu tiét
dong chay, 1ay nudc tudi tiéu nong nghiép...).
Cung v6i mot luu lugng nude qua mit cat &
thuong ngudn, néu & vao thoi ky triéu cuong, o
mén ngudn nude bién cao va la thoi ky can nude
tudi cho nong nghiép thi do man trén song s€ 1on
va lan sau vao trong song; Nhung néu gip ky
tridu kém va d6 min ¢ ving bién cira song khong
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cao va cac tram bom khong bom nudc tudi cho
rudng thi do man trong song s€ giam va do sau
x4m nhap min ciing giam dang ké. Qua két qua
nghién ctru ctia du 4n [9], cho thay c6 mdi tuong
quan kha chat ché gitta d6 man la luu lugng nude
trén song, c6 thé phan thanh cac cap luu luong
nhu sau:

* Trén song Vu Gia:

- Cap 1: Khi luu lwong tai Ai Nghia 16n hon
70 m?/s thi d6 man tai cau Nguyén Van Trdi nho
hon 23%oo;

- Cép 2: Khi Iuu luong tai Ai Nghia tir 50 - 70
m?/s thi d0 man tai céuNguyén Vin Troi tir 23 -
26%o0;

- Cap 3: Khi luu luong tai Ai Nghia 20 - 50
m®/s thi 46 mén tai cdu Nguy@nVan Trdi 16n hon
26%00;

* Trén song Thu Bon:

+ Trudc mua kho nam 2011:

- Cép 1: Khi Iuu lugng tai Giao Thuy nhé hon
160 m%/s thi ¢6 man tai CAm Nam (H6i An) xudt
hién trong khoang 17 - 32%;

- Cap 2: Khi luu lugng tai Giao Thuy tir 160
- 210 m%/s thi 6 man tai Cam Nam (Hoi An)
xudt hién trong khoang 10 - 17%0;

- Cap 3: Khi luu lugng tai Giao Thuy 210 -
300 m?/s thi d6 man tai Cam Nam (Ho6i An) xudt
hién trong khoang 0 - 6%o.

+ T mua khé nam 2011 do duoc cung cap
luong nude 16n bo sung vao dong chay mua kiét
tir cac nha may thuy dién hoat dong cudi nim
2010, nén luu lugng chay qua séng Thu Bon tai
Giao Thuy tang manh véi luu lugng thuong trén
100 m¥/s, lam cho d6 man tai Hoi An giam
manh:

- Cép 1: Khi luu luong tai Giao Thuy duéi
110 m%/s thi ¢6 man tai CAm Nam (H6i An) xudt
hién trong khoang 17 - 22%0; d0 man giam so
v6i ctng cap & trén khoang 10%o va xuét hién
v6i tan sudt thap;

- Cap 2: Khi luu luong tai Giao Thuy tir 110
- 175 m%/s thi 46 man tai Cam Nam (Ho6i An)

xudt hién trong khoang 9 - 17%;

- Cép 3: Khi luu lugng tai Giao Thay 175 -
380 m?/s thi d6 man tai Cam Nam (Ho6i An) xuét
hién trong khoang 8 - 12%;

- Cép 4: Khi luu luong tai Giao Thity 16n hon
380 m*/s thi 6 man tai Cam Nam (Hoi An) nho
hon 5%oo.

5. Két luan

La mdt trong chin luu vuc song co6 dién tich
16n nhit Viét Nam, tai nguyén nudc trén song
Vu Gia - Thu Bon phong pht nhét Viét Nam va
12 mot trong nhitng diéu kién dé thuc day sy phat
trién kinh té - xa hoi cua cac dia phuong trong
luu vuc, trong d6 co6 Tp. Pa Nang. Trong mua
kiét, min theo dong triéu vao song nhung khong
ddng déu, trén séng Vu Gia (ctra Han) min xam
nhap vao sdu hon so v&i séng Thu Bon (cta
Dai). Do man trung binh 1%y trén song Vu Gia
o khoang cach 13,5 km tinh tir ctra song trong
khi d6 & trén séng Thu Bon 1a 12 km; ciing nhu
véy, d6 man trung binh 4% 1an luot & khoang
cach 12 km va 9 km.

Do man nude song phu thudc rat chat ché voi
luu lugng nude tir thugng ngudn. Trong nhiing
nim gan day, dudi tac dong cua viéc khai thac
ngudn nude trén luu vie nén van dé& xam nhap
min vao song co sy bién dong so v6i nhirng nim
trude va o xu hudng ngay cang bat loi cho viée
sir dung ngudn nude ngot. Pdi véi cira song Han,
lan truyén man c6 xu huéng vao sau hon trong
song Vu Gia va song Vinh Dién so véi trung
binh nhiéu nam; nguoc lai xam nhap man vao
song Thu Bon tir ctra Pai ¢6 xu huéng giam hon
s0 voOi nhitng nam trudc day. Diéu nay ciing
phan anh sy thay d6i phan phdi dong chay trén
cac hé thong phan luu ving ha du Vu Gia - Thu
Bon dudi cac tac dong tir phia thuong luu (bao
gbm ca sy thay ddi diéu kién ty nhién ciing nhu
tac dong cua cac hoat dong con nguoi nhu xay
dung cac cong trinh thuy dién, thay ddi co cau st
dung dat...).

Loi cdm on: Nghién ciru ndy da dwoc sir dung tai liéu quan trdc do man ving ha leu séng Vu Gia
- Thu Bon trong thang 3/2017 cua Dé tai doc lap cap Quoc gia Nghién cuu dé xuat giai phap kiém
sodt xam nhap man cho Thanh pho Da Nang, ma so PLCN36/16 do TS. Hoang Thanh Son (Vién Pia

Iy, VAST) lam chu nhiém.
TAP CHI KHI TUQNG THUY VAN
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SALTWATER INSTRUSION IN DOWNSTREAM OF VU GIA - THU BON RIVER
Hoang Thanh Son',Vu Thi Thu Lan', Hoang Ngoc Tuan?
Vietnamese Academy of Sciences and Technology
’Institute of Water Resources Research

Abstract: Located in the central coastal area, the length of Vu Gia - Thu Bon coastline is 150 km,
and saltwater intrusion is a natural phenomenon for coastaldownstream of rivers. In recent years,
the saltwater intrusion in the downstream of the Vu Gia - Thu Bon basin has been very complex and
has greatimpactson the exploitation of fresh water in this area. Based on the data of salinity at the
stations (including national stations and dedicated stations for agriculture) and actual salinity data
for the dry seasons in 2017, the article defines the averag saltwater intrusion boundary formany
yearsinthe downstream of rivers. The results show that the saltwaterintrusion in the Vu Gia river is-
greaterthanin the Thu Bon river.The average salinity is 1% on the Vu Gia river at a distance of
13,5 km from the river mouth whereas it is at a distance of 12 km in Thu Bon river, Also, the aver-
age salinity here is 4%/ at 12 km and 9 km, respectively. River water salinity highly dependson the
flow from the upstream. The results are likely toprovide a scientific basis for the management of
water resources.

Keywords: Saltwater instrusion, saltwater boundary, Vu Gia-Thu Bon River.
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