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BIEN PONG LAN TRUYEN MAN VUNG HA LUU SONG
VU GIA - THU BON DUOI TAC PONG VAN HANH CUA
CAC CONG TRINH THUY PIEN

Hoang Thanh Son!, Vii Thi Thu Lan?, Nguyén DPai Trung®

Tém tat: Nude trén luu viee séng Vu Gia - Thu Bon la nguén chinh phuc v moi nhu cau trong
xd héi nhur dn uong sinh hoat, twéi tiéu néng nghiép, céng nghiép... cho thanh phé Pa Nang va tinh
Quang Nam. Xam nhdp man o khu vuc ven bién la mét diéu kién tw nhién va da dwoc thich nghi trong
tién trinh phdt trién cia xa héi. Tuy nhién, viéc phdt trién thity dién phia thwong nguon mang lai
nhitng loi ich khong thé phii nhdn nhung ciing da tac dong bat loi dén ché dé thity van, tai nguyén
nwdc o vung ha du trong do coé xam nhdp man vao song. Bai bdo da sw dung bo cong cu mo hinh
Mike 11 HD+AD nham xdc dinh ranh gidi lan truyén man trong séng ving ha du Vu Gia - Thu Bon
dé danh gid tac dong cua cdc cong trinh thiy dién qua chudi so6 liéu 2 thoi ky tinh todn (trude va
sau khi ¢é c¢éng trinh). Két qua cho thdy hoat dong ciia cdc cong trinh thiy dién da gia ting lan
truyén man vao sau hon doi véi séng Vu Gia (khodng Skm) va phan leu Vinh Pién nhung gidam doi
véi séng Thu Bon. Téac ddng nay gdy bat loi rat I16n cho viéc khai thac nguon nuée séng Vu Gia, Vinh
Pién phuc vu cdc hoat déng phdt trién kinh té xa héi cia thanh phé Pa Nang va tinh Quang Nam
(gom thanh pho Hoi An, Pién Ban va Duy Xuyén).

T khéa: Do man, ranh gioi xam nhdp man, tac dong cong trinh thuy dién, Vu Gia - Thu Bon.

Ban Bién tap nhan bai: 24/04/2018 Ngay phan bién xong: 12/05/2018 Ngay dang bai: 25/06/2018

1. Pit van dé

Lan truyén man vao séng & ving ha luu cac
song 1a két qua cua sy tuong tic nhidu yéu t6
[12], trong d6 quan trong nhét 1a dong chay trong
song, thity tridu va cac yéu té hinh thai cira song
(dia hinh, trdm tich...). Ngoai ra con mét sb cac
yéu td khac nhu diéu kién khi hau cua khu vuc
cling nhu tac dong dén van d& lan truyén mén
trong song. Trong qua trinh phat trién kinh té - xa
hoi cia minh, con nguoi da tac dong lam thay
di cac yéu t6 vat 1y néu trén nhu cac cong trinh
khai thac ngudn nudc phuc vu cic nganh nong
nghi€p, cong nghiép, do thi... cai tao vung ctra
song phuc vu logistics...Sy tac dong cua con
ngudi dd din dén su thay d6i dang ké dong chay
ha luu va cac cong trinh diéu tiét dong chay (ho
Vién Dia ly - Vién Han lam KH&CN VN
2Ban ting dung va trién khai cong nghé - Vién
Han lam KH&CN VN
STruong Cao dang Cong nghé , Kinh té va Thiy
loi Mién Trung - B6 NN&PTNT
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chura, dap dang, tram bom...) hién nay la nguyén
nhan chinh lam gidm t&i 30% ciia 1/3 s6 con
song 16n trén thé gidi [10] va dan dén thay doi co
ché lan truyén midn nuéc song ving ha du [5].
Luu vuc song Vu Gia - Thu Bon 13 mot trong
nhitng lwu vyc song 16n nhit mién Trung, co
chiéu dai dong chinh 1a 205km va dién tich 1a
10.350km?. Bét ngudn tir day Truong Son & phia
Tay, song chay qua 4 tinh, thanh phé (Quang
Ngii, Kon Tum, Quang Nam va thanh phd Pa
Ning) roi d6 ra bién qua 2 ctra song chinh tai
vinh Da Néng (cira Han) thudc thanh phd Da
Ning va bién Pong (ctra Pai) tai tinh Quang
Nam [7, 8]. Co diéu kién tu nhién thuan loi cho
phat trién thiry dién, nén hién nay day 1a luu vuc
¢6 mat do cac cong trinh thuy dién 16n nhat lanh
th6 Viét Nam. Néu tinh trung binh cong suat lap
may thuy dién trén dia ban luu vuc la
0,33kw/dau nguoi, s6 liéu nay 16n hon rat nhidu
so cong sut lap may thuy dién véi toan quéc
(0,16kw/nguoi) [15]. Viéc phat trién nhanh thay
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dién ¢ Viét Nam noéi chung va ¢ luu vuc song
Vu Gia - Thu Bon néi riéng gy ra xung dot vé
chia sé¢ ngudn nude. Theo danh gia cua Vién
Nang lugng (B§ Cong thuong) céc cong trinh
thiry dién 16n & thuong ngudn thuong co da muc
tiéu (gém ca di¢én luong, chéng 1a, chéng han
han, xam nhap man...) nhung khi xay dung
thuong bi sra thiét ké 1am ting kha nang phat
dién (ting cao muc nude chét) giam dung tich
hiéu ich ciia cong trinh. Diéu nay dan dén viéc xa
nudc ngay cang ting trong mua mua lam tram
trong thém tinh trang ngap lut cling nhu giam
ngudn nude trong mua kiét (do ché d6 phat dién
phu dinh) tang tinh trang han han do man xam
nhap sau & ha ngudn. Nam 2013, thanh phd Da
Néng, da phai d6i mat véi tinh trang thiéu nudce
trdm trong, anh huong dén 1,7 tridu ngudi va
10.000ha d4t néng nghiép do Cong ty C6 phan
Thuy dién Bak Mi 4 da tu chdi xa nude mic du
Thu tudng Chinh phu da ban hanh chi thi yéu
cau cac don vi diéu hanh xa nuée ctru han [15].
Lién tyc cac nam 2016, 2017 va nhimg thang dau
nam 2018, cac khu dan cu thudc quan Ngii Hanh
Son, Son Tra va huyén Hoa Vang ludn trong tinh
trang thiéu nuéc dung dai ngay do lugng nudc
khai thac tai Nha may nudc Cau Do suy giam
nghiém trong vi 6 man tang cao [1]. Bén canh
d6 nudc bién lan sau vao trong song tir cira Han
d3 man hoa song Vinh Dién - ngudn nude ngot
cung cap chi dao cho trén 2.000ha lta thudc khu
tudi cua huyén Hoa Vang (Pa Nang) va thi xa
Pién Ban (Quang Nam) ciing nhu cip nudce sinh
hoat cho thanh ph Hoi An [18]. Pé dam bao
nguén nudc van hanh hé théng thuy loi khai thac
nudc doc song Vinh Pién (cac tram bom nhu T
Cau, Cam Sa, Thanh Quyt, Vinh Pién...) S¢
Nong nghiép va Phat trién Nong thén Quang
Nam da phai dép dap tam ngan man tai Tt Cau
(ngay 05/06/2013) va tir 46 dén nay, hang nim
luén phai dép dap tam dé ngin nudc man xam
nhap tir ctra Han (Pa Nang) trong mua kiét tr
thang 01 dén thang 8 [6]. Mudi cong trinh thity
dién da di vao hoat dong ¢ thugng du tr nam
2012 dé lam thay doi dang ké dong chay ¢ ha du,
trung binh giam khoang 11% nhung giam rat 16n
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trén song Vu Gia (luu lugng trung binh nam giai
doan 2012 - 2017 tai tram thuy van Thanh My
chi dat 48,8% so véi trung binh nhiéu niam) va co
xu huéng ting cho séng Thu Bon (luu lugng
trung binh nam giai doan 2012 - 2017 tai tram
thiy van Nong Son dat 106,8% so vdi trung binh
nhiéu nam). Chinh vi vay muc d6 lan truyén man
vao cac cira song cling ¢6 xu huéng bién dong
bat loi cho viéc khai thac ngu@)n nudc.

Mic du dé co rat nhidu cac nghién ctru cho
luu vue séng Vu Gia - Thu Bon vé cac van dé
lién quan dén thién tai cua tai nguyén nude nhu
1t lut, han han, sat 16 bo song, xam nhap man...
trong thoi gian gan day nhu du 4n qudc t& nhu
Lucci [9], World Bank [11], Jica [13], P1-08-
VIE [4], Quy Rockefeller [17],... cling nhu cac
du an trong nudc cua Vién Khoa hoc Thuy loi
Viét Nam [9], Vién Dia ly [7],... nhung chua co
mot danh gia cu thé vé bién dong lan truyén man
trong song do tac dong cua cac cong trinh khai
thac ngudn loi tir nudc trén séng. Trén co so s6
lidu quan trac khi tugng, thily van, hai van tai cac
tram dinh ky do B Tai nguyén moi truong quan
1y cung véi cac tai lidu quan tric cia dé tai
“Nghién ctru dé xuét giai phap kiém soat xam
nhap man cho thanh phd Pa Ning”, mi sb
DPTPLQG.36/16 trong thoi ky mua kho 2017,
bai bao st dung phuong phap mé hinh toan dé
xé4c dinh ranh gi6i lan truyén min trong nhimng
nim gan day, so sanh véi didu kién cua song
trudc khi cé cac cong trinh thuy di¢n di vao hoat
dong nham danh gia tic dong cuia cac cong trinh
thuy dién dén dong chay va lan truyén man vao
song ving ha luu Vu Gia - Thu Bon.

2. Gi6i thiéu khu vue nghién ciru

Vung nghién ctru thudc ha du luu vyc song
Vu Gia Thu Bon gdm céc quan Hai Chau, Thanh
Khé, Cam L&, Son Tra, Ngii Hanh Son, huyén
Hoa Vang (thanh phé Da Néng) va cac huyén
Dién Ban, Duy Xuyén, Thiang Binh va thanh ph
Hoi an (thudc tinh Quang Nam) voi dién tich
khoang 1800km?. Pay la khu vuc séng Vu Gia -
Thu Bdn dd ra bién qua ctra Han, ctra Dai va
hang loat cac phan luu ctia song nhu Vinh Dién,
Lac Thanh, Bau Nit, Thanh Ha... mang luéi
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song sudi o day dat toi 1km/km? (hinh 1) [2].
Céc song & ddy c6 mdi quan hé thay lyc phic
tap, ngoai cac yéu td tu nhién tac dong (nhu dia
hinh, dia mao, dia chat kién tao...) con co sy tac
dong cua céac yéu t6 nhan tac (ké bd, ndi séng...)

Séng Vu Gia dai 80,9km dugc tinh tir Ai
Nghia dén cira song Han va song Thu Bon dai
62,2km dugc tinh tir Giao Thuy dén ctra Dai.

Céc phan luu nhu séng Vinh Dién chuyén
nude tir Thu Bon sang séng Vu Gia c6 chiéu dai
22,8km, Cac phan luu tir song Vu Gia nhu Lac
Thanh, Bau Nit (16,2km), Ha Thanh (16,5km),
Thanh Quyt (10,7km) d6 vao song Vinh Pién ,
C6 Co. Céc phan luu tir song Thu Bon nhu Ba
Rén (9,8km), Ly ly (14,6km), Truong Giang
(73km)...

Q. Som Tra
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Hinh 1. Ban do khu viee nghién ciru

Véi mang ludi song diy co ngudn nudc
phong phu, séng Vu Gia - Thu Bon 1a ngudn cap
nude chinh cho cic nhu cau str dung trong khu
vue bao gdm thanh ph6 Pa Néng va phan 16n cac
huyén Dién Ban, Duy Xuyén, Thang Binh, thanh
phd Hoi An ctia tinh Quang Nam [18].

V& mang ludi cac cong trinh thuy dién ving
thuong du: dugce danh gia 1a 1 trong 4 luu vuc
¢6 ngudn thuy ning 16n nhit toan qudc, Quy
hoach bac thang thuy dién hé thong séng Vu Gia
- Thu Bdn theo quyét dinh sé 875/QD-KHDT
ngay 02/5/2003 ctua B¢ truong Bo Cong nghiép
gdm 42 du 4n da duoc phé duyét, véi tong cong
suat 1.583,36MW; dién lugng binh quan nim
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6.186,29 triéu kWh/nam. Cho dén nay, 07 cong
trinh da phat dién co tong cong suit 895MW (A
Vuong, Song Con 2, Song Tranh 2, Bak Mi 4,
Song Bung 5, Song Bung 6 va Song Bung 4) va
03 cong trinh dang xdy dung c6 tong cong suit
252MW gdm Song Bung 2, Pak Mi 2, Bak Mi 3
(hinh 3). Ngoai ra con c6 rit nhiéu cac thiy dién
vira va nho khac. C6 thé thay rang, mat do xay
dung thuy dién ¢ vung thuong luu séng Vu Gia
- Thu Bon rét 16n, néu tinh trung binh cong sut
lap may thuy dién trén dia ban luu vuc la
0,33kw/dau ngudi, 16n hon rat nhiéu so véi toan
quéc (0,16kw/ngudi) [3]. Nhin chung cac hd
chura trén déu co cac dic trung sau:

Hau nhu cac hd chira khoéng c6 kha nang luu
trir 1

- Chuyén hudng dong chay ty nhién sang cac
song nhanh dé phat dién theo cac kénh chuyén
nuée tir hd chira dén nha may thay dién

- Thuong duoc xay dung theo dang bac
thang: hd cao nhat c6 cong suit 16n, hd thap hon
1a dép dang hodc dap dang két hop v6i hd chua
c¢6 cong suat nho

- Trong d6 cac ho 16n ¢6 tac dong 1on dén
dong chay ha du va dac biét 1a trong mua kiét
gém c6 4 hd: A Vuong, Song Tranh 2, Séng
Bung 4 va bak Mi

BAN DO V] TRE CAC CONG TRENH THUY CEN HIEN TRANG VA DU KIEN TREN LU VT SONG VU 034 - THU BON
v v u :

Hinh 3. Vi tri cac cong trinh thbi){ dién luu vuc
song Vu Gia - Thu Bon

Tinh tir khi cong trinh thiy dién dau tién (A

Vuong) trén luu vuc di vao hoat dong nam 2008,

d3 co rat nhidu cac tac dong dén dong chay khu

vuc ha du nhu 1ii chong 1t gdy ngép lut vao nim

2009... Tuy nhién, sau khi cong trinh thuy dién
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DPakMi 4 (ndm 2012) chuyén dong nudc tir séng
Vu Gia sang song Thu Bon, cac tac dong khi cac
cong trinh thuy dién hoat dong da rat ro nét ma
dién hinh 1a viéc phai xay dap tam trén song
Vinh Dién dé ngan man. Vi vay dé danh gia tac
dong ctia hoat dong cac cong trinh thuy dién dén
x4m nhap man vao séng vung ha du, bai bao ldy
2 chudi thoi gian so sanh: trudc nam 2011 va
thoi ky 2012 - 2017

Kha nang va mirc do xadm nhap man vao cac
song phu thudc phan 16n vao thuy triéu va ché
d6 thuy luc dong chay trong song ciing nhu cac
diéu kién dia mao long song.

Vé thuy tridu: Véi duong bo bién cua luu vuce
song Vu Gia - Thu Bon (tinh tir ctra Han sang
ctra Pai) chi kéo dai hon 100km nhung vung
bién & day ¢ ché do tridu kha phtc tap voi dang
ban nhat tridu chiém vu thé (mdi ngay c6 2 chan
va 2 dinh khong déu nhau). Mdi thang déu co
xuat hién mét s6 ngay nhat triéu (mdi ngay chi
co 1 chan va 1 dinh triéu), s6 14n xuét hién nhat
tridu trong cac thang khong déu nhau va tai mdi
clra song ciing khac nhau, nhin chung s ngay
nhat tridu c6 xu thé ting dan tir bic vao nam. Tai
tram hai vin Son Tra (ctra Han), trung binh mdi
thang co 3 ngay theo ché do nhat triéu, thang
nhiéu nhét c6 8 ngay, thang it nhét chi c6 1 ngay.
Con d6i v6i cira Pai mdi thang trung binh ¢
12,2 ngay nhét triéu, thang it nhat trung binh 5
ngay, dao dong tur 3 - 7 ngay, va doi khi co
nhirng thang trén 20 ngay nhat triéu. Bién 4o
tridu & day nhin chung thudc loai tri¢u yéu, trung
binh khoang 70 - 100cm, 16n nhat 140 - 160cm
[14]. Su chénh vé sé ngay nhat triéu 1a nguyén
nhan min tir cira Han 14n sau hon vao song Vinh
Dién khi ¢ cira Han 14 thoi diém dinh triéu con &
ctra Pai 12 thoi diém chan triéu.

V& ché do dong chay: Luu vuc song Vu Gia
- Thu Bdn ¢6 ngudn tai nguyén nudc phong phi
nhit Viét Nam véi luong dong chay trung binh
hang nam dat 21,5 ty m® tuong tng v4i modun
dong chay 13 65,61/s.km? (gap 2.2 lan trung binh
toan Viét Nam) [2, 16]. Do vi tri dia 1y va diéu
kién dia hinh nén sy phan mua dong chay ¢ luu
vuc nay cling rat siu sic, mua lii kéo dai trong 3
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thang (tr thang 10 - 12) nhung chiém tir 60 -
70% dong chay ca nam con trong 9 thang mua
kiét (tir thang 1 - 9) chi chiém 30 - 40% luogng
dong chay ca nam.

Theo s6 liéu thuc do tir ndm 1977 - 2016 [2,
16], luu lwong nhé nhat ndm thuong xuét hién
vao thang 6 trén nhanh séng Vu Gia va vao cudi
thang 8 trén song Thu Bon. Céc tri s6 dong chay
thuc do nho nhat da xuat hién trong chudi quan
trac la:

Trén song Vu Gia, tai tram Thanh MY, thoi
ky chua anh hudng thuy dién 1a 11,3m?/s (ngay
4/9/1988); Thoi ky c6 anh hudng thuy dién 1a
3,66m’/s (26/4/2014). Bbi véi tram Ai Nghia la
15,4m?/s (8/4/2013).

Trén song Thu Bon, cac tri s6 dong chay thuc
do nho nhat da xuit hién tai tram Nong Son la
20,6m?/s (6/6/1983) va tai tram Giao Thuy la
22,8 m*/s (26/8/2005).

C6 thé thiy rang trong thoi gian tir nam 2011
dén nay, viéc van hanh phat dién da 1am thay doi
hoan toan quy luat ty nhién ctia dong chay. Tai
céc tram Hoi Khéach, Ai Nghia, Giao Thuy myuc
nude vao mua can (tir thang 1 - 8) dao dong dang
hinh sin theo sy van hanh phat di¢n cta cac nha
may thiy dién 1a chu yéu.

Va thoi ky kiét nht nim khong con tudn theo
quy luat nhiéu nim ma chi yéu tuan theo sy van
hanh phat dién cua cadc nha may thuy di¢n.

Do ché do tricu yéu nén d¢ man nudc song
phu thudc rit 16n vao dong chay cua song, diéu
nay dugc thé hién rd nét qua twong quan ty 18
nghich gitra luu lugng trung binh ndm cta tram
thiy van Thanh My véi dd man trung binh nam
cua tram Son Tra (hinh 4).

Hinh 4. Tuwong quan STBN tram Son Tra
va QTBN Thanh My
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3. Co sé dir liéu va phuwong phap nghién
ctru

3.1. Co so dir liéu

a) S6 liéu quan trac dinh ky

S6 liéu khi tuong, thuy van: Trén luu vuc
song Vu Gia - Thu Bon ¢6 24 tram do mura, trong
d6 co6 02 tram khi tugng va 09 tram quan tric
thity van trong d6 c¢6 2 tram thay van cap 1, 2

BAI BAO KHOA HQC

tram thay van cdp 2 va 5 tram thay vin cép 3.
Cac tram di vao hoat dong 6n dinh tir nam 1980,
s6 liéu lién tuc, chat luong tai lidu tot, tin cdy cd
thé phuc vu cho tinh toan.

S6 liéu do dac d6 man trong song: Hién nay,
trén toan luu vuce song Vu Gia - Thu Bén ¢6 06
tram do d6 man S (%) c6 thoi gian do pho bién
tir ndm 2003 dén nay (bang 1).

Bdng 1. Mang luéi tram do man trén séng Vu Gia - Thu Bon [16]

Piém do C.N.V.Trdi Cim L¢ C6 Man Cau Lau Cim Ha Nam Ngan
Séng Vu Gia-Han | Vu Gia-Han | Vinh Pién | ThuBdn | Thu Bén Thu Bon
Cach cua Han Han Han Ctra Bai Ctra Bai Ctra Pai
song (km) 4,5 11 12,5 14 10 8

S6 lidu quan trac khi tugng hai van: Trén bo
bién luu vue Vu Gia - Thu Bon ¢6 1 tram khi
tuong hadi van Son Tra do do man va muc nudc
bién véi chudi sé liéu kha dai (1983 - 2017).

b) Tai liéu dia hinh:

Ban d6 dia hinh trén luu vye ty 18 1/10.000
do cuc Po dac ban d6 qudc gia cung cap. Dé
chinh 1y dia hinh bé mat khu vue ha luu song Vu
Gia - Thu Bdn, béo cdo st dung mot sb anh vé
tinh Landsat 8 thu thap trong thoi ky 2015, 2016
va 2017.

- Qua cac dot khao sat dia hinh cua Vién Dia
1y tir nam 2009 - 2017, 477 mit cit ngang cia
cac song chinh thudc luu vuc song Vu Gia - Thu
Bon di duoc xay dung (hinh 5)

AP
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Hinh 5. So do mang hedi séng dwoc thiét lip
trong mo hinh
3.2. Phwong phap nghién ciru

Str dung mé hinh toan mo phong lan truyén
man trong song theo so dd hinh 6
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Dir liéu diu vao

Diahinh
hién trang sir dung dat

Khi twomg thiy van
hai van

Cdc cong trinh thuy dién
thuweng nguén

Xic dinh mang lwdi song sudi va cac lva viee bd phin

Mang hedi cde cong

trinh trén song ving || Bién trén: Bién dudi: Bien nhap hru e
ha du (i) Céc dip - Q kit Ai Nehia - H triéu cira Han e (O %
déng ngin min va - 3 kiét Giao Thuy - H trien cira Bat G MFLL N ARG e
(11) Tram bom
Hiéu chinh + kiém dinh
o, o 3 56 lidu ddé man (1) cde tram quan
Thang 50 Mé phong lan truyén min theo S

lan truyén man AD

cac kich ban

trae dinh ky va (i) cic quan trac
dot khao sat chuyén de

Hé théngtin dia I¥ va vién tham

Bian @6 ranh gi¢i man cic séng ving ha lru

Hinh 6. So do mé hinh Mike xdc dinh lan truyén man

4. Két qua va thao luan

4.1. Ung dung mé hinh toin mé phéng lan
truyén mdn trong song

Céc sb liéu da trinh bay ¢ trén ing dung mo
hinh Mike 1 1HD+AD nham mé phong dién bién
man trong song

a) Piéu kién bién thuy luc:

Bién thuong luu la luu lugng dén cac tram
thity vian Ai Nghia (trén song Vu Gia) va Giao
Thuy (trén song Thu Bon).

Céc bién nhap luu khac dugc tinh toan tir b
thong s6 md hinh luu vuc tuong tu dugc kiém
dinh béng muc nudc; toan hé théng ¢6 9 diém
song nhap luu va 20 phan nhép luu dugc chia
déu doc cac doan song. Cac song nhap luu gdm
c6 song Bung, song Kon, song Tay Loan, hd
Vinh Trinh, song Ly Ly ....

b) Lua chon thoi doan mo phong:

Dé huin luyén mé hinh, cic nam duogc lya
chon 14 nam xuét hién kho han nhat trude khi xay
dung céc cong trinh thily dién nhung dong thoi
phai co s6 liéu quan tric d6 man. Theo céc tiéu
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chi d6 nim 2003 dugc chon dé hiéu chinh va
nam 2004, 2005 dung dé kiém dinh mo hinh.
Thoi gian huin luyén mo hinh 1a mua kiét tinh tir
ngay 01/03 dén 31/08 hang nam.

Céc vi tri dé hiéu chinh mé hinh thuy luc la
muc nudc (H) tai cac tram thuy van Ai Nghia,
Cam L¢ (song Vu Gia) va Giao Thily, Cau Léu,
Hoi An (song Thu Bon).

Cac vi tri hiéu chinh m6 hinh man, dua vao )
liéu dd man (S) thuc do tai cac tram Cam Lg,
Cam Ha, C6 Man, Cam Nam.

¢) Két qua hiéu chinh, kiém dinh b thong sé
mo hinh.

Két qua hiéu chinh dudng muc nudc tai cac
tram kiém tra Hoi An, Cam L¢&, Cau Lau, Ai
Nghia, Giao Thuy giai doan tir thang 2/2003 dén
thang 8/2003 kha sat véi duong muc nude thuc do
vé d6 10n va thoi gian (Bang 2). Hé s6 twong quan
R? giira hai dudng qua trinh déu dat tir 0,86 - 0,95.

Pé danh gia muirc d6 tin cay cua bo thong sb
da duoc hiéu chinh vao mua kiét 2003, bao cao
sir dung bo thong s6 nay mé phong thuy luc mua

S6 thang 06 - 2018



kiét v6i sb liéu doc 1ap nam 2004 va 2005. Két
qua twong dbi phi hop giita duong mé phong va
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duong thuc do, hai duong bam twong dbi gan
nhau, gia tri R? dat tir 0,82 - 0,95 (Bang 2).

Bang 2. Gia tri twong quan R? giita gia tri myc nudc tinh todan va thyc do

Nim Ai Nghia Cam L¢ Giao Thuy Cau Lau Hoi An
2003 0,90 0,86 0,95 0,95 0,95
2004 0,93 0,84 0,95 0,92 0,91
2005 0,86 0,85 0,95 0,90 0,82

Vi két qua nay, bao céo sir dung bo thong s6
mo dun HD di thu duoc tiép tuc md phong lan
truyén min ving cta song Vu Gia - Thu Bon
bang viéc st dung két hop model tai khuéch tan
chat lugng nudc méd phong lai qua trinh lan
truyén man tir cira song vao trong song. Cac
thong s6 khuéch tan, bién man duoc thiét lap nhu
sau:

+ Bién dudi: Ving ctra song d6 mén thay doi
tuong d6i phtrc tap, theo timg vi tri va phu thudc
vao sy tuong tac cua thuy triéu va dong chay
thuong nguén. D6 min nude bién dao dong
trong khoang 30 - 35%0, mat cit bién dudi 1a cira
song, nén nghién ctru nay ldy do man 1a 32%.

+ Bién Trén: Lua chon tai Ai Nghia va Giao
Thity c6 d6 man bang 0

Viéc hiéu chinh cac théng s6 trong mo dun
AD dugc thuc hién bang phuong phap thir dan.
So sanh két qua thu dugc voi gi tri thuc do tai
cac diém kiém tra cho thay gia tri sai khac gitra
tinh toan va thuc do khong 16n, phan 16n trong
khoang 10 - 15% ngoai mot sb diém ca biét. Két
qua nay hoan toan chap nhan duoc trong viéc mo
phong lan truyén man dam bao vé hinh dang va
xu thé, tir d6 danh gia dugc dién bién man trude
va sau khi c6 cong trinh thuy dién ¢ thuong
ngudn. Két qua danh gia dugc cac ranh gisi do
min trén song theo cac yéu cau st dung nudc,
cu thé & day xéac dinh ranh gii man 1% va 4%
trong song cho thoi ky trung binh 2000 - 2010
va ranh gidi man tr ndm 2012 (khi cac cong trinh
thity dién phia thugng ngudn di vao hoat dong)

4.2. Pic diém lan truyén mdn vang ha luu
song Vu Gia - Thu Bon

Mic du nam trong hé thong song, dudi tac

dong cua diéu kién dia mao long song khac biét
nén lan truyén tridu vao céc cira song khac nhau
vi vay, ranh gi¢i man vao song cling rat khac
nhau. Ranh giéi d0 man theo doc song nhu sau:

- Trén dong chinh Vu Gia - Han B¢ man 1%
xam nhap vao sau trong song trung binh 13,5km
va 1on nhat ¢ khoang cach 18,8km (tinh tir ctra
song Han), vuot qua tram ldy nudc cau Do
4,5km vé phia thugng luu; do man 4%y trung
binh & cach cua song 12km, 16n nhét dat t6i
13,9km (vuot qua tram thuy van Cam L¢). bo
man 18%0 vao sau trong song 3km

- Trén song Vinh Pién: Do d6 doc long song
rat nho ¢6 nhiém vu chuyén nuéc tir song Thu
Bon sang song Vu Gia nén man xam nhap vao
song Vinh Dién tr Ctra Han rat sdu. D6 min
trung binh 1% thuong xuat hién & km thir 15
(tinh tir ctra s6ng Han) va 1on nhat ¢ km thir 25.
Do min trung binh 4% xuét hién & km tha 12
(tinh tir cira song Han) nhung 16n nhat di quan
tric duoc tai km thir 21.

- Trén dong chinh song Thu Bon: P min
1% xam nhap sau nhat vao song ¢ km thi
19,2km (cau Ky Lam) tinh tir Ctra Dai tuy nhién
trung binh chi dung ¢ km thir 12 - 13 (trudc tram
thuy van Cau Lau). D6 min 4% xuét hién &
doan song cach Ctra Pai khoang 8 - 9km nhung
16n nhat da quan tric dugc diém cach cira Dai
17,7km. Cac diém gén ctra chiu tdc dong manh
ctia dong triéu cudng va gio tir bién thdi vao nén
d6 man 6n dinh hon va khu vuc tir Cam Ha dén
cau Cau Lau (khoang cach tir 8 - 16km so v&i
ctra song) d6 man giam nhanh va thuong xuét
hién ranh gidi man.

TAP CHi KHI TUQNG THUY VAN
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Bdng 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 Dai
S (“o0) B Max TB Max TB Max
1 13,5 18,8 15 25 12 19,2
4 12 13,9 12 21 9 17,7

Theo chiéu sau, d6 min nude cling c6 sy bién
dong manh mé.

+ Pdi v6i song Vu Gia va song Thu Bon, 16p
nuéc mit (0 - 1,5m) c¢6 d6 min nude song rat
thap d6i véi ca 2 cira song va c6 xu hudng bién
dong nguoc voi chu ky tridu thé hién su thong
tri cia nudce trong song. Lop gitra (tir 1,5 - 3m),
d6 mudi ting nhanh theo do sau va c6 xu thé bién
dong cua d6 mudi déng pha véi dao dong triéu,
thé hién su anh hudéng manh cua triéu. Tuy
nhién, do diéu kién dia hinh quy dinh nén bién
dong d6 man tai tang day (16n hon 3m) cta 2 con
song c6 su khac biét rat 16n mac du do man nude
song ¢ day dat tuong duong véi do man nudc
bién 27 - 30%0, nhung ddi voi séng Vu Gia -
Han, d0 méan trong song it bién dong thé hién su
6n dinh cua khéi nuéc min trong long song
nhung dbi vai song Thu Bon - cira Pai, d6 min
16p day bién dong rat 1on, xu thé bién dong cua
d6 man gan nhu dong pha véi dao dong tricu va
trong pha triéu rut, do dong chay séng manh nén
do man giam manh theo d6 sau.

+ Dboi véi song Vinh Pi¢n: P§ man tang déu
tir mat dén tang 2,5m, bién do dao dong theo thoi
gian nho. Ti‘mg 2,5 -3,51al6p dot bién do man
va tang day duéi 3,5m d6 mudi gan nhu 6n dinh
nhung thip hon han so voi séng Vu Gia - Thu
Bon tuy nhién tang nudc ndy it co su trao doi,
X40 tron.

4.3. Dién bién lan truyén mdn trong séng
sau khi co cdc cong trinh thuy dién

Trong nhitng ndm gan day, cac song ving ha
du Vu Gia - Thu Bon thuong xuyén xuat hién
tinh trang xam nhap méan vao sau trong song va
da pha vo cac quy luat ty nhién. Viéc van hanh
phat dién da lam thay ddi hoan toan qua trinh
muyc nudc cua cac tram quan tric thuy van. Tai
cac tram Hoi Khach, Ai Nghia, Giao Thuy da
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quan tric duoc dao dong myc nudc ngay voi
bién do tur 0,3 - 0,5m vao mua kiét (tr thang 1 -
8). Viéc xudt hién bién dong myuc nudc trong
ngay trén séng Vu Gia biéu hién rd nét hon song
Thu Bon do dién tich khéng ché cua cac cong
trinh thuy dién trén song Vu Gia (10 cong trinh
v6i cong suat 752,5MW, san luong dién hang
nam khoang 2,9 ty kWh) chiém khoang 65%
dién tich luu vuc - tinh dén tram thiy van Thanh
My, con song Thu Bon, (8 cong trinh co cong
suat 228, 2MW, dién lugng nam khoang 819
triéu kWh) ty 1& nay chi khoang 23% tinh dén
tram thily van Nong Son. Vi vay bién dong lan
truyén min trong song vung ha du ciing dién
bién khac biét. Trén co sé sd lidu quan trac khi
tugng, thuy van, hai van va st dung b thong )
mo hinh da dugc xéc 1ap ¢ trén, ranh gidi lan
truyén man vao séng dugc xac dinh nhu sau:

23
21
19
17

15

2010 2012 2014 2016

Hinh 7. Dién bién dé man Ién nhdt nam
tai tram Céam Lé

- Trén song Vu Gia - Han:

Theo s6 liéu nam 2015, khoang cach xam
nhdp man vao trong song ung véi dd man 1%
trung binh 14 18km va 16n nhét t6i gan 23km; dbi
véi @6 man 4% twong ung dat 14,5km va trén
19km.

Tuong ty nhu vay, nam 2016, khoang céach
xam nhap man 16n nhat déu dat gén 23,2km ung
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v6i do man 16n nhat 1% va dat 19,3km tmg véi
dd man 16n nhat 4%

Nhu viy c6 thé thiy ring min d3 xdm nhap
vao sau hon trong song Vu Gia - Han rit cao
vuot qua ranh gidi trung binh téi Skm va nam
sau cao hon ndm trudc.

Vi vay, trong nhitng nim gan day khu vuc liy
nude cua Nha may nude Cau Do (cach cira song
Han 14,5km) da bi m@n xam nhap, trong thoi ky
2012 - 2017 man xuat hién ca trong mua li
(thang 12/2012 min tai cira ldy nuéc Nha may
dat t6i 6,5%0) va cao nhéat dat 11,7% (ngay
13/8/2014) lam anh hudng rat 16n dén hoat dong
san xuat ciia Nha may.

- Trén song Vinh Pi¢n: Do d0 méan trén song
Vinh Dién anh huéng truc tiép tir bién qua ctra
song Han nhung bi tac dong bdi lugng dong
chay tir phia thuong ngudn séng Vu Gia va mot
phan luong nudc tir song Thu Bon chay qua song
Vinh Dién. Vi vay khi cac cong trinh thuy dién
di vao hoat dong, nudc song Vinh Dién bi nhiém
man nang né. Nam 2012, @0 man tai km thir 24,5
trén song Vinh Dién tinh tir ctra song Han dat téi
5,4%00 anh hudng dén toan b hé théng cac cong
trinh thity 1oi trén song tudi cho hon 2.150ha dat
nong nghiép va nha may nudc Hoi An. Ngay
06/05/2013 dé dam bao ngudn nude ngot, tinh
Quang Nam da tién hanh dép dap tam ngan méan
tai cau Tt Cau trén song Vinh Dién (cach cira
song Han 18,2km), va d6 mén trudc dap 16n nhat
trong nhitng nam c6 dap dao dong tu 18,5 -
20,6%00. Trong mua kho 2017 - 2018, do khong
dép dap tam, d0 man nudc trén toan song Vinh
Dién dat to1 8 - 9%0.

- Trén dong chinh Thu Bon: PO man nudc
song trén dong chinh Thu Bon ¢6 xu hudng giam
rat 16n. Trung binh thoi ky 2003 - 2011 tai tram
Cam Ha, d6 man dat t6i 9,68%00 nhung thoi ky
2012 -2017, @6 man chi 1a 3,82%. Tai li¢u tinh
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toan tor mo hinh Mike 11HD+AD, ranh gidi do
man trung binh 1% nam 2015 ¢ khoang cach
ctra song 1a 10,3km va nam 2016 1a 10,9km. Nhu
vay, c6 thé thay rang dudi tac dong ciia cac cong
trinh thuy dién thuong luu nén luu luong nudc
trén song Thu Bon dugc bd sung mot lwong dang
ké di gop phan ddy ranh giéi man gan phia cta
song. Nhiém min trén song Thu Bon phu thude
nhiéu vao murc do diéu tiét nudc cia cac hd thuy
dién, it anh huong quy luat ty nhién.

5. Két luan

Viéc phat trién thuy dién ving thuong luu Vu
Gia - Thu Bon di tac dong rat 16n dén ché do
thuy van, tai nguyén nudc ¢ vung ha du luu vuc,
trong d6 c6 van dé lan truyén min vao trong
song thé hién qua viéc chuyén nudc lam giam
ngudn trén song Vu Gia va tang lugng nude cho
song Thu Bon ciing nhu hoat dong phat dién da
tao nén dao dong muc nude trong ngay, tudn
trong mua kiét rat 1o nét. Cac hoat dong nay da
tac dong truc tiép dén qua trinh lan truyén min
vao song. Hién nay, man c6 xu thé xAm nhap vao
song Vu Gia va phan luu Vinh DPi¢n tir ctra Han
sau hon (dén 5km) so véi trude khi c6 cac cong
trinh thuy dién; nguoc lai dbi véi song Thu Bon
min c6 xu thé giam, ranh gidi ¢ man trung binh
1%0 ding ¢ km th 10 - 11 tinh tr clra song,
giam khoang 2km so v6i ranh gidi man trude khi
c6 cac cong trinh thuy dién.

Mo hinh Mike 11HD+AD la mt cong cu mo
phong xac thyc nham dinh luong sy lan truyén
man vao song, qua d6 cho thiy hoat dong cua
cac cong trinh thuy dién da thiét 1ap mot hién
trang méi vé ranh gi¢i man trén song. Pay 14 co
s& khoa hoc dé xay dung mot chién luge st dung
tai nguyén nudc thich tmg véi sy bién dong ranh
gidi man mot cach chi dong dé giai quyét cac
van dé dat ra cta luu vuc song lién tinh.

Loi cam on: Nghién ciru da sir dung cdc tai liéu cia Pé tai doc ldp cap Quoc gia Nghién ciru
dé xudt gidi phdp kiém sodt xam nhdp man cho Thanh phé Pa Néang, md s6 PLCN36/16 do TS.Hodng

Thanh Son (Vien Dia ly, VAST) lam chu nhiém.
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SALINE INTRUSION OF THE RIVER IN DOWNSTREAM VU GIA -
THU BON UNDER HYDROPOWER PROJECT

Hoang Thanh Son!, Vu Thi Thu Lan?, Nguyen Dai Chung?
Tnstitute of Geography
2Department of application & development of technology
3Central region college of technology — economics and water resouces

Abtract: Da Nang and Quang Nam use water from the Vu Gia - Thu Bon River for agricultural
and industrial activities. In the process of development, the coastal zone has adapted to saline in-
trusion and is considered as a natural condition. However, upstream hydropower development brings
undeniable benefits but also adversely affects the hydrological regime, including salt intrusion into
the river. This article uses the model Mike 11 HD + AD to determine the salinity of the river in down-
stream Vu Gia - Thu Bon to assess the impact of hydropower projects through a series of two data
calculation periods (before and after construction). The results show that the operation of hy-
dropower plants has increased salinity intrusion into the Vu Gia River (about 5 km) and the distri-
bution of Vinh Dien but reduced for the Thu Bon River. This impact is very detrimental to the

exploitation of water in Vu Gia and Vinh Dien rivers for socio-economic development activities of

Da Nang and Quang Nam (Hoi An, Dien Ban, Duy Xuyen).
Keywords: Salinity, salinity intrusion, hydropower plant, Vu Gia - Thu Bon.
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