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Tém tat: Trong thdi gian qua, sy phat tridn dan sb va cac hoat dong kinh t& da co nhirng tac dong
khéng nhd dén chat lwgng nwéc lwu v sdng Vu Gia - Thu Bén, trong do viéc khai thac khoang san va

xay dwng céac hd thuy dién trén lvu vuc séng 1a nhivng vi du dién hinh. Nghién ctu nay dwa trén viéc
phan tich sé liéu do hang ngay lwu lvong nwéc va khdi lwong bun cat lo Itng cla song Thu Bon tai tram
thaly vén Nong Son trong giai doan 1996-2018. Cac két qua chi ra rang trong giai doan quan tréc, lwu
lwgng nuwéc dao dong tlr 224 dén 494 m3¥s va khdi lwong bun cat dao déng tir 0.23 dén 5.22 triéu
tdn/ndm. Mac du khéi lwong bun cét phu thudc chat ché vao digu kién thdy van nhwng khi cac hd chira
trén lwu virc sdng di vao hoat ddng thi khéi lwgng bun céat da giam dang ké. Cu thé la sau nam 2010
(thay dién Séng Tranh 2 di vao hoat dong), khéi lwong bun cét tai tram Nong Son giam manh tr 2.07
triéu tAn/ndm xubng con khodng 1.14 triéu tAn/ndm. Didu dé cho thay tdc ddng manh mé cia cac hd
chira Ién tai lwgng phil sa tw nhién cta séng Thu Bon, gay anh hwéng dén qua trinh bdi dp & ving ha
Iwu, x6i mon ving ctra s6ng va can bang hé sinh thai trén toan lwu ve séng.

Tir khéa: sdng Thu Bdn; buin cat lo Itrng; lwu lwgng nwéc; hd thay dién; x6i 16

1. Gi&i thiéu

Qua trinh van chuyén bun cat bai cac dong song,
sudi chiu anh huong tong hop tir cac qué trinh ty nhién
(nhu dia chit, dia hinh, khi hau, tham thyc vat...) va cac
hoat dong cta con ngudi (nhu cac hoat dong khai thac
khoéng san, ndng nghiép hay xay dung duong s, cac hd
chira...) (Milliman va cs., 2008). Hién tugng khdi lwong
bun cat van chuyén boi cac dong sdng giam manh do
xay dung cac dap chira, hd thiy dién da duoc biét dén
tai nhiéu séng I6n trén thé gisi nhu tai séng Nile, séng
Mississippi, song Amazone (Milliman va cs., 2008) hay
tai chdu A nhu cac song Yellow, Changjiang (Lu va
Jiang, 2009), séng Mekong (Pang va cs., 2018) hay
song Hong (Pang va cs., 2011). Bén canh viéc tac dong
tryc tiép 1én khéi lwong bun cat, cac hd con gay anh
huéng dén can bang hé sinh thai trén toan luu vuc séng,
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gay x0i 16 manh & céc ving cira sdng, ven bién va giam
tram trong ngudn phu sa bdi dép phia ha luu.

Hé thdng song Vu Gia - Thu Bon la mét trong nam
hé thdng séng 16n nhat Viét Nam véi dién tich luu vuc
la 10.530 km?, chi yéu nam trén dia phan tinh Quang
Nam va thanh phé Pa Ning. Trén hé thong séng Vu Gia -
Thu Bdn, cac hoat dong cua con ngudi bao gdm hoat dong
pha rung, khai thac cat trong long séng, hoat dong khai
théc khoang san hay viéc xay dung d at cac cong trinh thiy
dién trén luu vuc song... da dé lai nhiing hau qua khon
luong déi voi méi truong va suc khoé ngudi dan (S Tai
nguyén va Mai truong tinh Quang Nam, 2011).

Hoi An, nim & mién trung Viét Nam, cach Da
Néng khoang 25 km vé phia Nam, la mot trong nhirng
thanh phé dep nhat cua Viét Nam. Phd ¢ Hoi An duoc
liet ké 1a Di san Thé gi¢i cia UNESCO. K& tir thang 10
nam 2004, dia diém du lich ndi tiéng nay dang bi de doa
bai sy x6i mon nghiém trong. Bién di khi hau va giam
tram tich cung cap boi hé thong séng Vu Gia - Thu Bon
c6 thé da gop phan gay ra van dé (Nguyén, 2015).

Trong bai béo nay, ching tdi xin trinh bay cac két
qua nghién ctu vé sy bién dong theo thoi gian khoi
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lwong bun cat lo ling van chuyén béi séng Thu Bén
trong giai doan 1996 - 2018. Céc s6 liéu trinh bay trong
bai bao nay 1a mot mot phan két qua thu duoc cua du an
“Nghién ctru qua trinh x6i 1& bo bién Hoi An va dé xuat
cac bién phap bao vé bén viing - HoiAn project” da
dugc thyc hién dudi sy tai tro cua Quy phat trién Phap
tai Viét Nam (AFD) va Lién minh Chau Au trong nam
2016-2018. Muyc dich cua bai bao nay la xac dinh anh
huéng cia viéc van hanh hd thuy dién song Tranh 2 dén
qua trinh van chuyén ban cét trén sdng Thu Bon, dé tir
d6 dua ra cac giai phap nham chbng x6i 16 & bo bién
Ho6i An mot cach phu hop.

2.Thwc nghiém
2.1. Séng Thu Bén

Séng Thu Bon thudc hé thng séng Vu Gia - Thu
Bon (Hinh 1) la mot trong nam hé théng séng I6n nhat
cua Viét Nam vai dién tich luu vuc 1a 10.530 km2. Lugng
mua trung binh nam trén toan luu vyc dao dong tir 2000
dén 4000 mm/ndam. Mua mua bat dau tir thang 9 dén
thang 12 va chiém tir 65+80% lugng mua toan luu vuc.
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Hinh 1. Luoc do mang ludi hé thuy dién trén hé théng
song Vu Gia - Thu Bon vd tram thiy van quan trdic

¥ \"Y.

Trén luu vyuc s6ng Vu Gia - Thu Bon, ¢6 4 ho thuy
dién 16n bao gom: thuy dién Song Tranh 2, PakMi 4,
Séng Bung 4 va thuy dién A Vuong (Hinh 1, Bang 1).

Thuy dién Song Tranh 2 dugc Xy dung trén nhanh
song Tranh Ia nhanh cua séng Thu Bon, nam tai huyén
Bac Tra Mi. Thuy dién Song Tranh 2 dugc khoi cong

xay dung vao nim 2006 va bit dau di vao hoat dong tir
thang 12 nam 2010.

Bing 1. Cac ho thuy dién chinh trén luu vuc
séng Vu Gia - Thu Bon

Thuy dién AVuong PakMi S6ngTranh S6ngBung
4 2 4
Séng AVuong DPakMi Tranh Bung
Mutc nudec ddy 380 258 175 222
(m)
Nam hoat dong 2008 2012 2010 2014
Dién tich hd 682 1120 1100 1477
(km?)
Muc nuée chét 340 220 135 175
(m)
Thoi gian luu 99 46 50 66
(ngay)
Theé tich trr 344 279 462 494

nude (triéu m®)
2.2. Thu thap dir liéu
Trong nghién ctru nay, ching t6i da st dung sé liéu
hang ngay khéi lwong bun cat lo ling (mg/l) va luu
lwong nuéc (M3/s) cua séng Thu Bdn do tai tram thay
van Nong Son do Vién Khi tugng thay van va M@éi
truong Viét Nam cung cap tir nim 1996 dén nam 2018.

3.Két qua va thao luan
3.1. Két qua

Trong giai doan quan tric tir 1996 dén 2018, khdi
lwong bun cat lo limg van chuyén hang nim boi song
Thu Bdn dao dong manh véi céc gié tri tir 0.23 dén 5.22
triéu tdn/nam. Khéi lugng bun cét trung binh van
chuyén bai séng Thu Bon tir 1996 dén 2018 1a 2.07
triéu tAn/nam. Trong khi d6, luu lugng nude do duoc
dao dong tir 224 dén 494 m3/s véi gié tri trung binh nam
la 325m3/s. Chang tdi nhin manh riang khéi lwong bun
cat dat gié tri 16n nhat dugc ghi nhan vao nim 1999 va
gié tri thip nhat duoc ghi nhan vao nim 2014, trong khi
luu luong nude dat gid tri 16n nhat vao nam 1996 va nho
nhat vao nam 1997, cho thiy diéu kién thiy vin khong
phai 14 yéu té duy nhit quyét dinh khdi lwvong buin cét van
chuyén bai séng Thu Bdn, ma con ton tai cac yéu té khac
anh huéng 18n qud trinh chuyén tai bun cat caa séng.
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Hinh 2. Su bién déi khdi luong bun cat va luu lugng
nwede hang ndam tiv 1996 dén 2018 ciia séng Thu Bon
tai tram thuy van Nong Son

Luu ¥: Puong dut doan thé hién gia tri trung binh
khdi luong bun cat trong timg giai doan quan tréc.
Bing 2. Luu lwong miee (m3/s) va khéi lwong biin cdt
(triéu tdn) theo mia (mia khé va miia muwa) tir 1996 dén
2018 ciia séng Thu Bon tai tram thity van Néng Son

N&m Luru lurgrng nurdre Khdi lworng ban cit

Mua khé Moaa mwa | Maa khé  Moa mwa
1996 139 1204 0.18 3.72
1997 107 456 0.16 0.87
1998 a7 893 0.02 3.25
1993 217 1014 0.31 4.92
2000 196 879 0.49 3.98
2001 149 441 0.25 1.17
2002 90 558 0.08 0.60
2003 83 655 0.03 1.67
2004 120 545 0.14 1.95
2005 69 847 0.02 1.95
2006 133 451 0.11 0.92
2007 151 960 0.19 2.69
2008 136 203 0.19 2.18
2009 194 667 0.35 4.20
2010 113 637 0.28 1.90
2011 140 905 0.10 2.30
2012 121 372 0.22 0.41
2013 130 Tl 0.10 1.53
2014 140 426 0.04 0.15
2015 130 452 0.20 0.36
2016 162 891 0.08 1.84
2017 171 556 0.08 0.73
2018 174 543 0.06 0.64
Nhé nhéat a7 372 0.02 0.19
Trung binh 135 693 0.16 1.91
Lan nhdat 217 1204 0.49 4.92
1996-2010 130 734 0.19 2.40
2011-2018 146 615 0.11 1.00

Luu lugng dong chay va khdi lugng bun cét theo
mua dugc trinh bay trong Bang 2 cho thay ca hai dai
luong nay déu bién dong manh theo mua. Cu thé, vao

muia mua, néu luu lugng nudce trung binh cao gap ~5 lan
vao mua kho thi d6i véi khdi lwong bun cat chuyén tai
vao mua mua cao hon 12 1an khdi lugng bin cat vao
mua kho. Ngoai ra, ching ta cling nhan thay rang luu
lwong dong chay va khdi luegng bun cét van chuyén trén
lru vyc séng Thu Bon cha yéu vao mua mua khi luu
luong dong chay chiém khoang 80% tong luu lwong
nudc cua ca nam va khdi luong ban cét chiém hon 90%
téng khéi lugng ca nam.
3.2. Thao luan

Dé xéc dinh 16 hon sy thay doi khdi lugng ban cét
trong giai doan quan tric theo diéu kién thuy van, biéu
d6 biéu didn méi quan hé giira tai lugng phu sa va luu
luong nuée ciing da duoc thiét 1ap (Hinh 3). Ching ta
nhan thay rang tap hop sé liéu trong hai giai doan 1996
- 2010 va 2010 - 2018 phan bé riéng r& thanh 2 tap hop
diém khac nhau, voi dam may diém phan bd phia trén
cho giai doan 1996 - 2010 va phia dudi cho giai doan
2011 - 2018, cho thay trong cing diéu kién thiy vin,
khéi lwgng bun cat giam manh. Sy giam manh m& khéi
lwong bun cét van chuyén bai séng Thu Bon trude va
sau nam 2010 dwoc cho Ia do hd Séng Tranh 2 duoc xay
dung trén thuong ngudn séng Thu Bon bt dau di vao
hoat dong.

5]
© 1996-2010

5 e 2011-2018 2

,
-8

Khoi lwgng bin cat (triéu tan/nam)
L

o]
L ]

100 200 300 400 500 600

Lwu lwgng nwéc (mi/s)

Hinh 3. Méi tuong quan giita khoi lwong bin cdt va luu
liwong miede ciia séng Thu Bon tai tram thity van Nong
Son trong cdc giai doan khac nhau tivr 1996 dén 2018

Theo d6, chiing t6i da tinh toan luu lugng dong
chay va khéi luong bun cét van chuyén béi séng Thu
Bon viao mua mua trong giai doan trudc va sau nam
2010 dé Iam rd thém anh huong cua ho thiy dién Séng
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Tranh 2 dén van chuyén cat bun (Bang 2). Cac két qua &
Bang 2 cho thdy néu luu lwong nudc va khéi lugng bun
cat van chuyén vao mua kho trong giai doan trugc va
sau nam 2010 thay d6i khong dang ké thi vao muiia mua,
trong khi luu lugng nudce chi giam nhe, khéi lwong ban
cat do dugc giam manh tir 2.4 trigu tan (1996 - 2010)
xudng con ~1 tri¢u tan (2011 - 2018). Piéu d6 cho thay
ho thuy dién Séng Tranh 2 dd ¢ nhiing tac dong giam
16 rang dén qua trinh van chuyén bun cét trén séng Thu
Bdn, dic biét 1a vao mua mua.
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Hinh 4. Buong biéu dién khoi heong bin cdt cong don
theo heu lirong nieée cong don ciia séng Thu Bon tai
tram Nong Son trong giai dogn 1996-2018

DPuong biéu dién khdi lugng ban cat cong don theo
lwu luong nudc cong don ciing da duoc thiét lap cho
song Thu Bon tai tram Nong Son trong giai doan 1996-
2018 (Hinh 4). Néu khéi lwong ban cét van chuyén boi
s6ng Thu Bdn tich liy theo cac nim ting dan déu theo
ham tuyén tinh thi ¢én ndm 2010, duong tich liiy nay bi
bé gdy va theo mot xu hudng khac cho giai doan tiép
theo. Nhu vdy, r6 rang 1a ndm 2010 1a nam khi hd thay
dién Séng Tranh 2 di vao hoat dong da gay ra cac tac
dong manh mé& Ién khéi luong ban cat van chuyén bai
song Thu Bon. Cac két qua quan sat twong tu vé anh
huéng cia ho thay dién 1én bun cat van chuyén boi cac
song trén thé gioi da dugc ghi nhan trén thé giéi nhu
song Mekong (hd Manwan, Fu va cs., 2008), sbng Hong
(hd Hoa Binh, Pang va cs., 2011), séng Yellow (hd
Xiaolangdi, Dai va cs., 2009), séng Chao Phraya (h
Bhumibol and Sirkit, Walling, 2009) hay séng Yangtze
(hd Three Gorges, Walling, 2009).

Tir cée két qua ghi nhan duoc, ching t6i da tién hanh
tinh toan khdi lwong bun cat giam va tich tu trong long hd

10

thity dién Song Tranh 2 sau 8 nam di vao hoat dong
(2011 - 2018). Cac két qua cho thay ké tir khi hd thiay
dién Song Tranh 2 di vao hoat dong, khdi luong bin cét
van chuyén bai séng Thu Bon giam tir 2.36 triéu tin/nim
(giai doan 1996 - 2010) xudng con 1.14 trigu tin/niam
(giai doan 2010 - 2018), nghia 1a giam hon 50%. Nhu
vdy, sau 8 nam di vao hoat dong, khdi Iugng bun cat bi
ling trong long hd Séng Tranh 2 dat khoang ~10 trigu tan.

Viéc xay dung ho chtra 1a mot trong nhiing thay doi
I6n nhat da anh huong dén sinh thai cac dong song
trong hon 100 nim qua, véi nhiéu tac dong moi trudng
nhu thay d6i dong chay, gay mét can bang hé sinh thai,
ling trAm tich va céc chat 6 nhidm tir song, dac biét 1a
kim loai nang... Cac két qua da chi ra ring mot luong
I6n bun cat da bi ling trong 1ong hd séng Tranh 2 sau 8
nim di vao hoat dong. Tir naim 2004, b bién Hoi An bi
roi vao tinh trang sat |6 nghiém trong va nguyén nhan
duoc xac dinh 1a do thiéu hut mot lwong 16n bun cat bdi
ddp tir hé théng sdng Vu Gia - Thu Bon do viéc xay
dung tran lan cac dap thuy dién trén luu vuc séng. Mot
trong nhitng giai phap duoc d& xuét la xa bun cat tich tu
trong cac ho chira vé phia ha luu dé bu dap luong bun
cat i mét. Tuy nhién, ching t6i nhan manh rang trén
lru vuc s6ng Vu Gia - Thu Bdn c6 khoang 180 diém
khai thac khoang san, trong d6 vang duoc khai thac khdi
lugng 16n theo phuong phap dung thuy ngan (Hg) va
cianua (CN-). Nudc thai sau qud trinh tuyén quing nay
duoc thai tryc tiép ra hé thong sdng sudi ma khong qua
bat ki qua trinh xir |i ndo. Chat luong tram tich ling
trong 1ong hd Séng Tranh da duoc quan tric vao nim
2017 trong khubn khé du an HoiAn Project va chi ra
rang cac tram tich nay c6 chira ham lugng thuy ngan
vuot qua ngudng cho phép theo QCVNA43:2012/
BTNMT (Ding va Coynel, 2018), c6 thé gay anh hudng
manh m& dén moi truedng va hé sinh thai. Piéu d6 cho
thay viéc quan i va sir dung céc tram tich trong long ho
thily dién Séng Tranh 2 can duoc can nhic ki ludng dé
khdng gay anh hudng nghiém trong sau nay.

4.Két luan

Khéi luong bun cat va luu lugng nude do duoc trén
séng Thu Bon tai tram thiy van Nong Son trong giai
doan 1996-2018 da chi ra rang hang nim, song Thu Bon
chuyén tai vé phia ha Iuu khoang 2.07 triéu tin/nam véi
luu luong nuée 325m3/s (sb liéu trung binh nim cho
giai doan 1996-2018). Hon thé, céc két qua con chi ra
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rang song Thu Bon 1a mot vi du dién hinh vé tac dong
cua hd chua I18n qua trinh chuyén tai bun cat tu nhién
bai cac dong song, sudi. Cu thé 1a tai lugng ban cat cua
song Thu Bon da giam mét nira sau nam 2010 khi hod
thiy dién Song Tranh 2 di vao hoat dong. Khdi luong
bun cét hién tai caa séng Thu Bon chi con khoang 1.14
triéu tin/ nam (s6 liéu trung binh nim giai doan 2011-
2018). Hién tai, khéi luong tram tich ling trong long hd
Séng Tranh 2 sau 8 nam van hanh dugc xac dinh
khoang 10 triéu tan. Viéc xay dung va st dung céc hd
chira, ho thuy dién trén thugng ngudn cac song tré thanh
mot théch thie 16n khi mot bén 1a nhu ciu thay dién,
thity nong va diéu hoa dong chay vé phia ha luu trong
mua I, mot bén 1a anh huong cua cac hd nay 1én dong
chay tu nhién va tai luong phu sa, gdy mat can bang hé
sinh thai, can kiét nguon tai nguyén thién nhién trén
toan luu vurc va x6i 16 ¢ cac ving cira sdng, ven bién.
L&i cam on: Céc két qua nghién ciu cua bai bao nay
nam trong khuén kho cua du 4n HoiAn Project. Xin
chan thanh cam on Quy phéat trién Phap tai Viét Nam
(AFD) va Lién minh Chau Au d3 tai tro cho dy an. Xin
cam on Vién Khi tuong thay van va Moéi truong Viét
Nam da cung cap cho ching t6i c4c s liéu can thiét dé
thuc hién du an nay.
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IMPACT OF TRANH RIVER 2 HYDROELECTRIC DAM ON SEDIMENT LOAD
ON THE THU BON RIVER OF QUANG NAM PROVINCE

Abstract: In recent years, with the pressure of population and economic development, there have been significant impacts on the
water quality of the Vu Gia - Thu Bon river, for example, the exploitation of minerals and the construction of hydropowers in the basin.
This study bases on the analysis of daily water discharge and sediment concentration between 1996 and 2018 for the Thu Bon River at
the Nong Son gauging station. The results showed that the annual water discharges and sediment fluxes of the Thu Bon River were
strong temperal variability. In fact, annual water discharges varied from 224 to 494 m®s and annual sediment fluxes ranged between 0.23
Mt/yr and 5.22 Mt/yr. In addition, we observed that the temperal variability of annual sediment flow was strongly related to the hydrological
conditions. However, the sediment flux loaded by the Thu Bon river significantly decreased when the Song Tranh 2 dam came into
operation. Infact, after 2010 (corresponding to the operation of the Song Tranh 2 reservoirs), the sediment flux decreased from 2.07 Mt/yr
to 1.14 Mt/yr. Result from this study indicates the strong impact of hydroelectric dams on natural sediment concentration of the Thu Bon
river which may leads to the erosion in the coastal area and ecological imbalance in the Thu Bon basin.

Key words: Thu Bon river; sediment concentration; water discharge; hydroelectric dam; erosion.
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