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Tém tat: Hé thong hd chira trén luu vuc song Ba da va dang c¢6 nhimng tic dong dén ché do thuy
van, thiy lyc va bun cat & ving ha luu song. Mat can bang bun cat dan dén cac hé qua nhu x6i
1ong, bo song, thiéu hut lwong phu sa cung cip cho ving dong bang ha du va c6 thé 1a mot phan
nguyén nhan gdy bdi 1ap/x6i 16 khu vue cira song. Nghién ciru nay thuc hién viée danh gia dinh
luong tac dong cua hd chtra Ba Ha va hd Song Hinh dén ché d6 bun cat tai tram thuy van Cing
Son (12 km vé phia ha luu hd chira Ba Ha va cach cira song Da Dién 45 km). Nghién ctru sir dung
cac phap phan tich, théng ké, sir dung chudi $6 lieu luu lwong va do duc quan tric tai tram thuy
van Cing Son giai doan 1977 dén 2016. Két qua danh gia cho thdy hé thong 2 hd chira nay cé tac
dong 16n dén ché d6 bun cat, dac biét 1a giai doan khi ho Ba Ha di vao hoat dong véi tong lugng
bun cét lo ling trung binh nam giai doan trude va sau nam 2008 giam di dang ké tir khoang 2,5
triéu tin/nam xudng con khoang 1 triéu tan/nam.

Tir khéa: Hd chira, song Ba, ché d6 bun cat, bun cat lo lung, tram Cung Son.

1. Gioi thi€u chung
1.1. Dt vin dé

Viéc xay dung cac cong trinh nhu hd, dap,
cac ho chira, ho thiy dién mang nhiéu lgi ich
khong thé phi nhan nhu phat dién, phong
chéng 1ii lut, cdp nudc cho sinh hoat... Tuy
nhién, viéc van hanh hd chira ciing da gy ra
nhiéu tac dong tiéu cuc dén ha luu nhu gian tiép
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gdy ra hién tugng xam nhdp man [1], anh
hudng dén hé sinh thai [2] hodc c6 thé gy ra 1
lut nhan tao do van hanh diéu tiét hd khong hop
ly [3], ddc biét 1a cac hién twong boi lap sat 16
bo sdng va cira séng do sy mat cAn bang bun
cat gy ra boi hé thong ho chira [4].

Céc nghién ciru thé giéi da chi ra rang hé
théng hod chira trén séng gy tac dong 16n dén
vung ha du. Cac tac dong ti€u cuc nay xdy ra
nghiém trong hon tai cic ving dong bang chau
thd, noi dugc hinh thanh va nudi dudng boi
lugng 16n bun cat song (phu sa). Viéc giam
manh lugng phu sa di chuyén xudng ha luu da
khién cho cac ddng bang chau thd bi suy thoai,
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tao diéu kién cho hién tuong xam thuc dién ra
ngdy cang manh mé [5]. Tai dong bang chau
thd song Nile, dudi tac dong cia con nguoi, dac
biét la viéc x8y dung va van hanh dap cao
Aswan tai thugng luu song tor ndm 1964 da
khién luwong bun cat van chuyén xudng ha luu
song bi cit giam dén 98%, hién tuwong nay
khong chi gay ra xam thuc tai khu vuc duong
b ma con khién 10ng song, bd song bi x6i 16 dé
bu dip luong phu sa bi cit giam do phia hd
chtra giir lai phia thuong Iuu [6, 7]. C6 thé noi,
céc nghién ciru vé bun cat song va sy mét can
bang bun cat do tac dong ciia hd chira nhan tao
dugc quan tim va phat trién trén khip thé gisi
v6i mot s6 nghién ctru dién hinh cia cac tc gia
kh&c [8-11]. Vi nhitng tac dong nghiém trong
ctia hé thong hd dép t6i khu vuc ha luu song,
viéc nghién ctru danh gia tac dong ciia hd chira
t6i ché do dong chay, van chuyén bun cat
xudng ha luu 14 rat quan trong.

Hién nay, khu vuc ha luu sdng Ba dang
chiu dnh hudng boi hé théng 6 ho chira 16n, ddc
biét 1 hai hd chita nim ngay phia ha luu song
1a hé Ba Ha va ho séng Hinh. Ché d6 dong
chdy song Ba tai ha luu dugc danh gia co su
bién déng tiéu cuc tir khi hd Ba Ha di vao hoat
dong [12]. Muc dich ctia nghién ctru la danh gia
mirc d6 anh hudng cua hai ho chira Ba Ha va ho
chta séng Hinh dén ché do bun cat tai tram
Cung Son trong cac giai doan trudc va sau khi
céc ho chira hoat dong.

1.2. Khu vuc nghién cuu

Luu vuc song Ba 14 Iuu vuc séng 16n nhat
khu vuc Nam Trung B véi dién tich khoang
13.300 km? (chua tinh dén luu vuc séng Ban
Thach), nam trén dia phan cac tinh Gia Lai,
biak Lak, Kon Tum va Phi Yén. Dong chinh
song Ba dai khoang 374 km bat ngudn tir Kon
Tum va cac phu luu chinh 1a séng launPa,
Krong Hnang va séng Hinh (Hinhl). Ché d6
dong chay khu vuc ha luu song Ba chia thanh

hai mua rd rét 1a mua kiét (tir thang I dén thang
VIII) va mua 1a (tor thang IX dén thang XII).
Céc tran 1ii xuét hién chii yéu vao cac thang X
va X1, chiém dén 81%-88% cac trén I trong
nim. Luwu lwong lii trung binh nhidu nim
khoang 595.8 m®/s gip hon 4 lan so véi luu
luong trung binh nhidu nim cua mua kiét
(122.5 m¥s).

Cung véi nhu cau sir dung va cac quy hoach
phat trién kinh té, trén luu vuc song Ba da c6
hon 200 cong trinh ho chtra, dap 16n nhé. Trong
d6, phai ké dén hé thong gébm 6 hd chira 16n:
YaunPa, S6ng Hinh, An Khé-Kanak, Krong
Hnang va hd Ba Ha (Bang 1).

N Vi tri luu v s6ng Ba
\ 3 Viet Nam
e .
] 5 \
\_’ . \
AN
\Eﬁam Kanak "
: Tram Po Mo Re \ )t\n Khé
// J((“ %, w e ...ariAn Khé
/ A
(e \
[ !
L i e 7
\\ ! 5} s 23 ¢ \&
e, B " Y
\ LA 7Avun Ha Ny
? AV
{ el o
Lk ; 73‘ _ﬂT;am(\Ayun F’i{
Vv 11/\ nj} { e——-\,ﬁ"" ) \L\
1 w(;‘\!m \ e \,\
{ R ~ \l
%
: ’\/ ('—)J L,.xf‘ \
IRV N s
_/“‘_.BaH' ;n()' SUTra' G Lamy
9 ra un n.
& PR e
. A (4
{' - P Trjm Krgng Hplin r
o 7 & :
s PN Kréng H'n&
N oS ~ LS
L AN
T ST Y~ <
Cha thich N ﬁj' N
A Tram thay van N 7 Y i 4
\
W Hé chia LJAJ 1:850,000
‘ T
Mang |u8i séng sudi 03795 15Km

Hinh 1. Séng Ba va vi tri cac hd chira 16n trén luu
vuc song Ba.
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Béng 1. Thong s6 ctia 6 hd chira 16n trén luu vyuc séng Ba

HO chira Nam van Flv MNDBT MNC Wrs Wi
hanh km?® m m 10°m*  10°m°
Ayun Ha 1995 1670 204 195 253 201
Soéng Hinh 1999 772 209 196 357 323
BaHa 2008 11115 105 101 349.7 165.9
Krong 2010 1168 260 250 356.6 242.9
Hnang
Kanak 2010 833 515 485 313.7 285.5
An Khé 2010 1236 429 427 15.9 5.6
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Tram thily vian Cung Son (cach hd Ba Ha
khoang 12 km v& phia ha luu va cach cira song
Pa Dién 45km) duoc lya chon 1am vi tri nghién
ctru dé tinh toan luu lwgng bun cat tai ha luu
séng Ba. Do vi tri cia cum hé An Khé — Kanak,
h6 Ayun Ha cé khoang cach kha xa so voi tram
thity van Cing Son (hinh 1) do d6 gia thiét bun
cat da tu can bang trong qué trinh van chuyen
tir thuong luu xudng ha lwu. Hon nita, hd chira
Kréng Hning, nam trén mot nhanh nho cua
song Ba va luong nude chay qua hd khi d6 ra
dong chinh séng Ba lai dugc diéu tiét boi hod
chtra Ba Ha. Vi vay, co thé néi mic do anh
hudng cua cum hé An Khé — Kanak, hd Ayun
Ha va hd Krong Hniang dén ché do bun cat tai
tram thiy vin Cing Son la khong dang ké so
v6i cum hd song Ba Ha va ho séng Hinh.

HO chira séng Hinh véi dung tich hitu ich
323 triéu m®, khoi cong x4y dung tir ndm 1993,
bat dau phat dién nim 1999 va khanh thanh
nim 2001. Cong suit phat dién 70 MW, tuéi
truc tiép 4.500 ha, bd sung nude cho dap Pong
Cam. HO chira Ba Ha bit dau dua vao hoat
dong nam 2008 vai dién tich luu vuc khéng ché
1én dén 11115 km?, dung tich téng cong 349.7
triéu m> nhung chi c6 dung tich hiru tich 165,9
triéu m®, cong suét phat dién 220MW.

2. Phwong phap va sd liéu
2.1. Phuong phap nghién ciru
Phuong phap phan tich, thong ké duoc su

dung dé dénh gia su thay doi cac dic trung ciia
ché do bun cat tai ha luu song Ba dya trén

chudi sb liéu quan trac tai tram thiy van Cuang
Son tir nim 1977 dén nam 2016.

Trong bai bao nay, cac tac gid da tap trung
nghién ctru va phan tich cic van dé sau: 1) su
thay ddi cac dic trung thuy vin; 2) su thay doi
cac dac trung bun cat nhu d¢ duc, luu lugng,
tong lugng bun cat va 3) danh gia su thay doi
quan hé tuong quan Q-Q cac giai doan nghién
clru.

2.2. 86 liéu nghién ciru

Céc sb lidu dugce sir dung dé tinh toan trong
bai bao bao gdm luu: lwong trung binh ngay (Q)
va do duc trung binh ngay (Cs) thuc do tai tram
thuy van Cing Son tir nam 1977 dén nam 2016.
Chudi s6 lidu nay dugc chia khoang thanh ba
giai doan nghién ctru dé danh gid dugc anh
hudng cia timg hd chira dén luu luong bun cat
ha luu séng. Cu thé:

- Giai doan I: 1977-1998, thoi ky trude khi
h6 Séng Hinh hoat dong.

- Giai doan II: 1999-2007, thoi ky sau khi
hd Song Hinh hoat dong — trudc khi hd Ba Ha
hoat dong.

- Giai doan III: 2008-2016, thoi ky sau khi
hd Ba Ha hoat dong.

3. Két qua va thao luin
3.1. Tdc dong ciia ho chira dén ché dg dong chay
Két qua danh gia vé su thay doi ché do thuy

van luu vuc song Ba dudi sy anh huong ctia hé
thong ho chira ciia Nguyén Tién Giang va cong
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su (2016) bang phuong phap IHA cho thiy
dong chay ha luu tai tram Cung Son thoi ky
1996-2014 (anh hudng dudi sy diéu tiét ciia ho
Song Hinh va hd Ba Ha) c6 su bién d6i. Sy hién
dién cia hd chia da gép phan cat giam dong
chay ngay cuc dai khi tinh trung binh cho ca
thoi ky diéu tiét nhung lai tac dong tiéu cuc dén
dong chay thoi doan ngan mua can. Nghién ciru
nay thyuc hién danh gia anh hudng cia hd chira
t6i dong chay trung binh thang nhiéu nam do
tong lugng bun cat xudng ha luu dugce tinh toan
tich lly trong thoi doan dai.

Két qua tinh toan phan tich cho thiy luu
luong trung binh thang nhiéu niam cac giai doan
khong c6 su thay ddi qua 16n (Hinh 2). Dic
biét, dong chay cac thang mua kiét (tir thang I
dén thang VIII) gin nhu khong thay ddi. Vao
mua 1@, sy bién dong cua luu luong trung binh
cac thang qua cac giai doan c6 sy khac nhau co
ban. Nhin chung, luu lugng trung binh cac
thang trong giai doan III gidm so véi hai giai
doan trudc, chi trir truong hop luu lugng thang
XI cua giai doan III lai tdng so véi giai doan 11
nhung van khong 16n hon giai doan I. Luu
lugng trung binh thang IX va thang XII trong
giai doan II tdng so voi giai doan I nhung & cac
thang X, XI thi luu luong lai c6 xu hudéng giam
so v6i giai doan I. Su thay d6i ché do dong
chay mua 1 16n nhét vao thang X véi sy chénh
léch luu luong trung binh gitta giai doan I va
giai doan III khoang 200 m?/s.

Luu legng {m3fs)

| 1 VoMoV VI

Thang

Qua d6 co thé théy su tac dong cua su diéu
tiét hd chira dén ché do dong chay ha luu song
Ba va rd rét nhat chinh vao mua lii. Su diéu tiét
h6 chira ciia hd chira song Hinh cho thay kha
nang cat giam lii kha tot ¢ giai doan II vao céc
thang X va XI, nhung lai chua hi¢u qué khi luu
luong ting ¢ thang XII. Khi hd chira Ba Ha bét
dau di vao hoat dong, luu luong li cit giam tdt
vao thang X, nhung lai tang vao thang XI.

3.2. Tac dong cua hé chita dén ché do bun cat
theo cac giai doan

Két qua thong ké vé& do duc tai tram Cung
Son (Hinh 3) cho thiy sau khi hd séng Hinh di
vao hoat dong, d6 duc tai tram Cung Son giai
doan II ¢ xu thé ting cao hon so véi giai doan
[, nhat 1a céc thang V dén thang IX, d6 duc
trung binh nam ting tir 92,7 kg/m® 1én 134,9
kg/m®. Su tang cao cua do duc trung binh nhiéu
nam sau khi hd song Hinh hoat dong khién cho
dac trung d6 duc giai doan II khéc biét 16n so
v&i hai giai doan con lai, thang IX la thang
chuyén giao nhung lai c6 do duc trung binh
thang cao nhét trong nam. Nguoc lai, sau khi hd
Ba Ha di vao hoat ddng, d6 duc trung binh
nhiéu nam giai doan III giam rd rét & tat ca cac
thang trong nim, ndng d6 trung binh nim giam
xudng con 47,9 kg/m®. Sy giam manh bun cat
lo g ¢ giai doan III phu hgp hon véi quy luat
bun cat ha luu sau khi xdy dyng cong trinh ho
chira. Viéc giam rat manh d6 duc ca ndm s& khién
khu vuc ha luu mét can bang nghiém trong.

— Giai doan |
------ Giai doan |

- = Giai doan I

Hinh 2. Luu lugng nudc trung binh thang theo ba giai doan.
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Hinh 3. B¢ duc trung binh thang theo ba giai doan tinh toan.
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Hinh 4. Luu lugng bun cat, luu lugng nude trung binh thang cta 3 giai doan tinh toan.

Dbi voi luu lwong bun cat (hinh 4), sau khi
hd song Hinh hoat dong, luu lugng bun cat tai
tram Cuing Son c6 xu hudng tang cao vao mua
kiét, trong khi luu lugng nudc giai doan II
khong c6 nhidu thay ddi so voi giai doan I.
Trong khi d6 dbi véi giai doan III, luu lugng
bun cat tai Cung Son gidm manh trong ca nam.

Ttr hinh 4, ta thdy duong dién bién qua trinh
lru lwong bun cat da co sy thay ddi & mua ld
(thang I1X — XII). O giai doan I, cac thang X, XI
la cac thang tap trung luu lugng bun cat 16n
nhét thi sang hai giai doan sau, dudi tic dong
ctia hé théng hd séng Hinh va hd Ba Ha, luu

lugng bun cat trung binh thang X gidm manh.
Dic biét, so vdi giai doan I, luu lugng bun cat
trung binh thang X cda giai doan III da giam
dén 2,5 lan.

Hién tuong do duc, luu lugng bun cat trung
binh ndm giam sau khi hd Ba Ha di vao hoat
dong 1a phu hop v6i quy luat thay d6i bun cat
khi ¢6 ho chita van hanh & phia thuong luu. Tuy
nhién, hién tugng d6 duc, luu lugng bun cat
trung binh nim ting trong giai doan hd song
Hinh di vao hoat dong yéu cau phai c6 nhimng
nghién ctru chuyén sau hon.
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¥y =1.7014x-0.9517
R*=0.7408

y = 1.6446x - 0.6286
R*=0.7636

y = L.6516x - 1.0427
R*=0.8486
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Hinh 5. Quan hé tuong quan log Q — log Qs.

T hinh 5, tuong quan gitra cac gia tri log Q
— log Q biéu din cho ba giai doan khac nhau
da thé hién xu hudng bién d6i bun cat lo ling
tai tram Ciing Son. Cac duong thang bién dién
mdi quan hé nay co hé sb twong quan R® kha
tdt. Vi vay, cac hé sb nay duoc tiép tuc su dung
dé xay dung duong quan hé Q — Qs tai tram
Cung Son cho ca ba giai doan.

Quan hé twong quan Q — Qg cho thy su
thay doi rd rét nhat cua sy bién ddi bun cat tai

khu vuc ha luu. T quan hé Q-Qs trung binh
nim cho ca ba giai doan (hinh 6) cho théy, tir
nam 2000 — 2007, kha nang mang bun cat cla
dong chay ha luu song c6 xu hudng tang & cac
cap luu luong nhé, vira va 16n vira (Q < 10000
m*/s). Khi luu luong dong chay cang ting, xu
hudéng quan hé¢ Q-Qs tai Cung Son & giai doan
Il lai tién gan voi giai doan I cho thdy gidi han
anh huong ctua ho chira séng Hinh dén luu
lugng bun cat tai ha luu.
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Hinh 6. Quan hé trong quan Q-Qs tai tram Cing Son trong ba giai doan (v& trén gidy log).
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O giai doan III, su gidm manh bun cat lo
ling ha luu séng dugc thé hién rd rét trén biéu
dd quan hé Q - Q. DBuong quan hé gitra Q — Qs
& giai doan III ha thip dang ké so voi ca hai
giai doan trudc dé va luu lugng bun céat c6 xu
hudng cang gidm manh hon khi luu Iugng cang
tang. Nhu vdy, c6 thé thay tac dong rat 1on cua
hd Ba Ha dén luu lugng bun cat tai Cing Son.
Tac dong nay gay ra sy thiéu hut dang ké bun
cat di vé ha luu song.

Két qua tinh toan tong luong bun cat trung
binh nim trong ca ba giai doan ciing cho thiy
nhing tic dong ciia hai hd chira dén lwong bun
cat lo lung tai tram Cing Son. Giai doan tr sau
niam 1998 dén nam 2007, tong lwong bun cat tai
Cung Son tang kha lom, tir gid tri 2,2 trigu
tan/nim cua giai doan I, tong luwgng bun cat lo
limg d3 ting 1én 2,5 tridu tin/ndm vao thoi doan
II. Nhu d4 noi ¢ trén, hién twong nay cin nhimng
nghién ctru sdu hon dé tim ra nguyén nhan cua
sy tang ham lugng bun cat vao mua ki€t cua
giai doan II. Tuy nhién, sang dén giai doan III,
sau nam 2008, téng lugng bun cat giam manh
xubng chua dén 1 triéu tdn/nim. Hién tuong
nay phii hop véi quy luat thay doi bun cat cia
ha Ivu dudi sy tac dong cua hd chua. Téng
luong bun cat da giam hon 2,5 1an so véi thoi ki
trude do va giam 2,3 1an so voi thoi ki chua co
hai hd chira xuét hién. Viéc bun cat giam manh
& giai doan III c6 thé gy ra cac anh hudng tiéu
cuc dén doan song ha Iuu, lam thay d6i can can
bun cat doan ha luu song khién céac dién bién
bdi lap, x6i 10 trd nén nghiém trong hon.

4. Két luan va kién nghi

Qua cac két qua phan tich, nghién ciru da
cho thiy viéc van hanh ho chira séng Hinh va
hd chira Ba Ha c6 tac dong dang ké dén luu
lwong bun cat lo limg va sy can bang bun cat ha
luu séng Ba. Trong khi, gia tri luu lugng nudc
trung binh thang nhiéu nam theo cac giai doan
truéc va sau khi c6 hai hd chira hoat dong
khong c6 su chénh 1€nh qua 16n; luu lugng bun
cat trung binh thang nhiéu nim theo timg giai
doan va trung binh ca nam c6 sy thay ddi 13 rét.

Luu luong bun cét tai giai doan III (sau khi hd
chtira Ba Ha hoat dong) gidm manh so vdi giai
doan I (khi chua x4y dung ca hai hd chira).

Dic biét, khi xét dén tong luong bun cat ca
nim tai tram thily vin Cing Son, ta c6 thé thiy
o su thiéu hut bun cat trong giai doan sau khi
hd Ba Ha hoat dong. Tong lugng bun cét trung
binh cac nam giai doan I vao khoang 2,2 tri¢u
tan/nim; sang dén giai doan II c¢6 sy ting 1én
khoang 2,5 tridu tan/nim nhung sau khi ho Ba
Ha hoat dong, con sb nay giam manh xudng
con khoang 1 tri¢u tan/nam. Khi xem xét dén sy
bién dong cua luu luong bun cat lo limg tai
Cung Son dudi tac dong ctia hd chira song Hinh
cho thiy, bun cét lo limg ting ca mua lii va dic
biét la mua ki€t. Hién tuong nay can duogc
nghién ctru sdu hon dé danh gia chinh xac tac
dong cua hd chia song Hinh dén ha luu
song Ba.

Su mit cin bang bun cat do hd chira thuong
luu da git lai mot lugng 16n bun cat tai hd s&
gdy ra cac hién tuong ti€u cuc nhu x6i 1& long
song, bd bai song theo tu nhién dé co thé bu
dip luong bun cat thiéu hut. Ngoai ra, trong
nhimg nim gan day, hién tuong bdi 1ap va sat
16 khu vuc ctra song Pa Dién (ctra song Ba)
dién ra ngay cang phirc tap. Dé danh gia cac tac
dong co thé cua hé théng hd chira ha luu dén
hién tuong tiéu cuc nay, cac tac gia s& tién hanh
nghién clru can béng bun cat tai khu vuc cua
song ciing nhu danh gia sy thay déi long dan
song Ba doan tir dudi hd Ba Ha va ho Song
Hinh xudng dén ctra séng bang phuong phap
mb phong sb tri.

Loi cam on

Céc tac gia xin giri 161 cam on dén sy hd trg
ciia Pé tai DPTPL.CN.15/15 “Nghién clru co s&
khoa hoc dé xac dinh co ché bodi lép, sat 16 va
dé xudt cac giai phap 6n dinh céac cira song Da
Dién va Pa Nong tinh Phii Yén phuc vu phat
trién bén viing co s¢ ha t?mg va kinh té xa hoi”.
Céc tac gia xin cam on cac phan bién vé nhiing
gop ¥ dé bai bao hoan thién hon.
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Study on Sediment Regime Changes in Downstream
of the Ba River, Vietnam under the Impact of Reservoirs System

Nguyen Tien Giang', Hoang Thu Thao, Tran Ngoc Vinh?,
Pham Duy Huy Binh? Vu Duc Quan'

Y'WNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
“Center for Environmental Fluid Dynamics, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam

Abstract: Reservoirs system in the upstream of Ba River has been affecting to the hydrology and
sediment regime in the downstream. Sediment imbalance causes consequences such as erosion at river
bank, lack of sediment supply to downstream areas and deposition/erosion in estuaries. This study
focused on a quantitative assessment of the impact of Ba Ha reservoir and Hinh river reservoir on
sediment regime at the Cung Son hydrological station (12 km downstream of Ba Ha reservoir and 45
km from the mouth of the Da Dien river). Research used analytical and statistical methods with flow
and suspended sediment data measured at the Cung Son hydrological station from 1977 to 2016. The
results show that the system of these two reservoirs has a huge impact to the sedimentation regime,
especially after the operation of Ba Ha reservoir. The average amount of sediment in the period before
and after 2008 significantly reduced from about 2.5 million to about 1 million tons per year.

Keywords: Reservoir, Ba River, Sediment regime, suspened sediment, Cung Son station.



