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[&NH HUGONG CUA CAC HO CHUA TREN LUU VUC SONG
HONG PEN QUA TRINH CHUYEN TAI PHU SA CUA SONG: Vi
DU TAI TRAM THUY VAN HA NOI

e TS.Dbang ThiHa "
Tém tit

Nghién citu nay dua trén so lieu hang ndm luu lugng nudc va tdi luong phi sa ciia song
Hong tai tram Ha Noi trong giai doan 1960-2010. Cdc két qud chi ra rdng, trong giai doan
quan trdc, luu lugng nude dao dong tir 2665m’/s dén 5058m’/s va tdi luong phit sa dao dong tir
12x10° tan/ndm dén 201x10° tdn/ndm. Mdc di tdi lugng phit sa phu thudc chdt ché vao diéu
kién thity vin nhung khi cdc ho chita trén luu viee song di vao hoat déng thi tdi lugng phit sa da
gidm ddng ké. Cu thé la sau nam 1989 (hé Hoa Binh di vao hoat dong), tdi lugng phit sa gidm
tir 120x 10° tén/ndm xuéng 58x10° tdn/ndm va sau khi hai hé Tuyén Quang va Dai Thi di vao
hoat dong (nam 2007), tdi lugng phit sa chi con 19.7x10° tdn/ndm. Piéu dé cho thdy tdc dong
manh mé ciia cdc ho chita lén tdi luong phit sa ty nhién ciia séng Hong, gdy dnh hudng dén
qud trinh boi ddp & dong bdng, x6i mon viing cita song va can bdng hé sinh thdi trén toan luu
vic song.

Tir khéa: séng Hong, ho chita, tdi luong phit sa, luu lugng nudc.

1. Pit van dé

Qua trinh van chuyén vat chit (phl sa - chét rdn 1o litng, cdc-bon, kim loai niing...) bdi
cdc dong sdng, sudi chiu 4nh hudng tdng hop tir cac qué trinh ty nhién (nhu dia chit, dia hinh,
khi hu, thdm thuc vat...) va cidc hoat dong ctia con ngudi (nhu cic hoat dong khai thac khodng
san, ndng nghiép hay xay dung dudng sa, cic hd chita...) [5, 6]. Cic dong song c6 ngudn gdc
tir day ndi Himalaya (vi du song Mekong, Brahmaputra, Irrawaddy, Yellow...) da danh dugc
nhiéu sy quan tAim trong nghién cttu mdi trudng thldy van va dia chat trén thé gidi do kha ning
van chuyén ham lugng phit sa va lvu lugng nudc khdng 16 ra dai duong [1, 5, 6, 8]. Trén luu
vuc cdc song nay, su ting nhanh vé dan sd va su phét trién khong ngimng ctia kinh t& da c6
nhitng tic ddng manh mé& 1&én dong chdy tu nhién va dnh hudng truc ti€p 1én hé sinh thai ciing
nhu chat lugng nudc clia cic dong song nay. Mot vi du dién hinh 14 & Pai Loan, tii lugng phit
sa clia sdng Lanyang His di tdng manh tir 2.5x10° tin/ndm dén 8.2 x10° tin/ndm trong 3 nim
do hoat dong xay dung dudng sa ven song [4]. Nguoc lai, tai Trung Qudc, tAi lugng phi sa
clia cdc sdong nhu Yellow hay Changjiang da gidm manh do viéc xay dung céc hod chia trén

(*) Khoa Héa hoc va CNTP, Trudng Pai hoc Ba Ria - Viing Tau.
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luu vuc sdng [1, 8]. Hién tugng tdi lugng phi sa clia cac dong sdng gidm manh do xay dung
hd chita da dugc bi€t dén tai nhi€u song 16n trén thé gidi nhu tai song Nile, song Mississippi
hay sdng Amazone [6]. Bén canh viéc tic dong tric ti€p 1én tai luong phil sa, cdc hd con gy
dnh hudng d€n can bing hé sinh thai trén toan lvu vuc sdng, x6i 16 manh & cac viing clta song,
ven bién va ngudn phil sa bdi ddp phia ha luu [6].

Sau sdng Mekong, song Hong 1a con song 16n thit hai § Viét Nam, déng vai trd vo cling
quan trong trong nén kinh t&, vin héa va chinh tri clia ngudi Viét. Theo nghién cttu cia Milliman
va Meade, 1983, hang nim sdng Hong chuyén tai ra bién khodng 160x10%/nam tan phii sa va
x&p thit 9 trén thé gi6i vé tai lugng phu sa [7]. Tuy nhién, trong nghién citu gan day bdi Ping
va cdc cong su (2011) di chi ra ring hang nim song Hong chuyén tai ra bién khodng 30x10°
tdn/ndm [2], nghia Ia chi con mot phan nim so v6i nam 1983. Pidu d6 cho thdy ti lugng phu
sa clia song Hong da gidm mot cach ding k& va nguyén nhan cda sy gidm siit nay hiu nhu
chua dugc quan tAm nhiéu.

Nghién cttu nay duva trén so liéu vé ti lugng phil sa va luu lugng nuc hang nim cida
song Hong do tai tram Ha Noi (s6 liéu tir Vién khi tugng Thdy van Ha Noi) trong vong 51
nim lién tuc (1960-2010). Muc dich ctia bai bido nay la xac dinh sy bi€n ddi theo thdi gian tai
lugng phu sa va luu lugng nu6c clia song Hong, tir d6 cho phép xdc dinh mot cach rd rang
nhét Anh hudng clia cic hd 16n (Son La, Hoa Binh, Thac Ba, Tuyén Quang va DPai Thi trén
lanh thd Viét Nam ciing nhu cic hd chda, dap ngin & ving thugng luu tai Trung Qudc) 1én
qué trinh chuyén tai phii sa va luu lugng nudc cla sobng Hong vé phia ha Iuu.

2. Gi6i thieu hé thong song Hong va thu thap so liéu

2.1. So b vé hé thong Song Hong (Hinh 1)

Luu vuc song Hong c6 tdng dién tich 12 169000 km?, trong d6, 50.3% & Viét Nam, 48.8%
& Trung Qudc va 0.9% & Lao. Hai nhanh song chinh clia song Hong 12 song Pa va song Lo.
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Nam ho thiy dién chinh xay dung trén Ivu vyc song Hong tai Viét Nam gém (hinh 1): hd
Théc Ba (trén nhanh sdong Chay ctia song Lo, bdt diu hoat dong ndm 1972), hd Hoa Binh
(trén song Pa, bit dau hoat ddng nim 1989), H6 Tuyén Quang (hd Na Hang, trén nhénh song
Gam/L6, bat dau hoat ddng nam 2007), H6 Pai Thi (trén song Lo, nim 2007) va hd Son La
(trén song D2, da dugc khdi cong xay dung nam 2005 va dy ki€n dua vao st dung ndm 2015).
Hb Son La s& 12 hd thiy dién 16n nhat trong khu vic Pong Nam A. Cac hd dudc xay dung v6i
muc dich chinh Ia thiy dién, thily ndng va diéu ti€t muc nuSc trén cic sdng trong mua lii.

2.2. Thu thap so liéu

Trong nghién cttu nay, chiing tdi da st dung so liéu hang nim tai lugng phil sa (tin/ndm)
va luu lugng nuée (m?/s) clia song Hong do tai tram thity vin Ha Noi do Vién khi tugng thiy
van Ha Noi cung cap tf nim 1960 dén nam 2010.

3. Két qua

Trong giai doan tir 1960 dén 2010, tai lugng phil sa clia sobng Hong dao dong tir 201x10°
tAin/ndm (nam 1971) xudng con 12x10° tAn/nam (ndm 2009). N&u tdi lugng phu sa dao dong
manh v6i hé s& max/min ~ 17 thi luvu ludng nuéc trong giai doan quan tric dao dong ti
2665m?/s (ndm 1992) d&€n 5058m*/s (ndm 1971), nghia 1a hé s& max/min ~ 2. Chiing t6i nhin
manh ring néu tAi lugng phu sa cao nhat quan st dugc vao nam 1971, tring v6i nam c6 luu
lugng nudc cao nhit thi naim c6 tai lugng phi sa thap nhat (2009) khdng tring véi nim c6 luu
lugng nuSe thap nhat (1971). Piéu d6 cho thiy diéu kién thiiy vin khong phdi 1a yé&u td duy
nhAt quyét dinh tai lugng phu sa clia song Hong ma con ton tai cac yé&u td khac anh hudng 1én
qué trinh chuyén tai phii sa ctia song Hong.
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Hinh 2: Sy bié¢n déi tai lugng phu sa va luu lugng nuée hang nim
tir 1960 dén 2010 ctia song Hong tai tram Ha Noi.

78



TRUONG DAI HOC DONG THAP Tap chi Khoa hoc s6 03 (6-2013)

T4i Iugng phu sa trung binh céc nam cho giai doan 1960-2010 ctia sdng Hong 1a 86.7x106
tAn/ndm vdi luu lugng nude trung binh 1a 3498m*/s. Nhu vay, ti lugng phll sa clia sobng Hong
tuong duong véi cac song nhu Mackenzie (100x10° tin/ndm), sdng Godavari (96x10° tin/nam),
Indus (100x10° tAn/nim) hay song Haiho (81x10° tAn/ndm) [3]. Cac dong sdng nay cé tai lugng
16n hon rat nhiéu 1an so véi cdc song Saint Laurent (4x10° tin/nam), song Columbia (8x10°
tdn/nam), song Seine (0.6x10° tAn/ndm) nhung lai nhd hon rat nhidu so véi cac sdng Missis-
sippi (210x10° tAn/nam), song Magdalena (220x10° tAn/nam), song Irrawaddy (265x10° tin/
ndm) hay song Yangtze (475x10° tAn/nam) [3].

4. Thao luan

P& thay rd hon 4nh hudng ctia viéc xay dung cc hd chifa trén luu vuc dén tai lugng phit
sa clia song Hong (do tai tram thity vin Ha Noi), ching t6i da chia 51 nim quan tric thanh
cic ti€u giai doan khédc nhau, phit hop véi su hoat dong ctia cac hd chinh trén luu vyc song
Hong tai Viét Nam, cu thé 1a:

- Giai doan 1: 1960-1972, tru6c khi hd Thac Ba hoat dong;

- Giai doan 2: 1973-1989, sau khi hd Thac Ba hoat ddng va trudc khi hd Hoa Binh hoat
dong;

- Giai doan 3: 1990-2007, sau khi hd Hoa Binh hoat dong va trudc khi hd Tuyén Quang
va Pai Thi hoat dong;

- Giai doan 4: 2008-2010, sau khi cic hd trén toan luu vyc hoat dong.

Theo d6, tai lugng phii sa di dudc tinh todn cho tirng giai doan cu thé€ va dudc trinh bay
trong bang sau:

Bang 1: Luu lwgng nuée (Q, m?/s) va tai lugng phu sa (10° tAn/nim) trung binh cia
song Hong tai tram thiy viin Ha Noi trong cac giai doan tuong ng

Giai doan mgs_1 Tai Iu(c_zr;geghu sa
1960-1972 3708 120
1973-1989 3502 112
1990-2007 3363 58.4
2008-2010 3565 19.7

Céc k&t qua thu dugc trong bang 1 cho thay lvu lugng nudc trong 4 giai doan khéc nhau
thay d6i nhe trong khi tai lugng phil sa trung binh cdc nim gidAm manh, cho thdy 4nh hudng
o rét clia cdc hd 1én tai lugng phil sa cia sdng Hong. P&i véi hd Thac Ba, trude va sau
nam 1972, ti lugng phi sa gidm tir 120x10° tAn/nam xudng 112x10° tAn/ndm cho thay su
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dnh hudng it/khdng c6 clia hd Thic Ba 1én kha ning chuyén tii phil sa clia sdbng Hong.
Ngudgc lai, sau nam 1989, khi hd Hoa Binh di vao hoat dong, tai lugng phil sa da gidm mot
nira va trong 3 nim 2008-2010, khi hé Pai Thi va hdé Tuyén Quang di vao hoat dong, tai
lugng phu sa chi con 19.7x10° tAin/ndm. Nguyén nhan chinh clia sy thi€u hut nay 1a do hién
tugng ling dong phil sa trong cdc 1ong hd va mitc d6 tdc dong khac nhau cla tirng hd 1én
tdi lugng phil sa clia song Hong c6 thé gidi thich bing vi trf clia cdc hd va sy d6ng g6p khoi
lugng phii sa clia tirng ti€u luu virc vao dong song chinh. N&u hd Hoa Binh xay dung trén
truc chinh song Pa - sdng c6 ti lugng phll sa cao hang nim tuong duong vdi song Hong,
ho Pai Thi nim trén truc chinh cla séng L6 va hd Tuyén Quang trén song GaAm c6 tai lugng
phil sa va Ivu lugng nuée trung binh thi hé Thac Ba xay dung trén song Chay - mdt nhdnh
song clia ti€u lvu vuc song Lo ¢6 luu lugng nude va tai lugng phil sa hang nim tuong d6i
thap so vdi cdc nhanh sdng khac [3].

P& x4c dinh 1o hon sy thay d6i tai lugng phi sa trong tirng giai doan theo diéu kién thiy
vin, bi€u db biéu dién mdi quan hé giita tai lugng phit sa va lvu lugng nue da duge thiét 1ap
(Hinh 3). Chiing ta nhan thiy ring, tdp hop s6 liéu trong 2 giai doan 1960-1972 va 1973-1989
phan bd tuong dong phia trén d6 thi, cho thady khdng cé su khéc biét tai lugng phll sa trong
cuing diéu kién thiy van truSc va sau khi hd Thac Ba di vao hoat dong. Nguoc lai, tip hop céc
sO liéu trong hai giai doan 1990-2007 va 2008-2010 phan b riéng r& va phia dudi ctia dd thi,
cho thay trong cling diéu kién thly vin, tii lugng phii sa gidm rd rét khi cdc hd Hoa Binh,
Dai Thi va Tuyén Quang di vao hoat ddng. Tuy nhién, chiing ta can Ivu ¥ ring chi c6 3 nim
khdo sat sau khi cdc hd Tuyén Quang va Pai Thi di vao hoat dong nén dé c6 dugc mot két
luan chinh x4c hon can phai quan tric trong mot thdi gian dai.
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Hinh 3: Méi tuong quan giita tai lwgng phu sa (bi€u thi biang F trong phuong trinh
toan hoc) va luu lugng nuée ciia song Hong tai Ha Noi trong cac giai doan
khac nhau tir 1960 dén 2010.
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Chiing t6i ciing xin luu ¥ ring, nim 1990 tuy nim trong giai doan 3 (tic 1a sau khi hd
Hoa Binh di vao hoat ddng) nhung tai lugng phil sa 1a 134x10° tin/nidm, cao hon nhiéu so véi
cdc ndm con lai trong giai doan nay. Tai lugng phil sa cao bat thudng ndy c6 thé dudc gidi
thich bing di€u kién thldy vén trong 3 nam lién tuc 1988, 1989 va 1990: néu hai nim (nim
1988 va 1989) 1a céc ndm tudng ddi kho, mua it (ndm 1988 luu lugng nude 1a 2834m?/s va
nam 1989 1a 3020m?/s, Hinh 2), thi nim 1990 lai 12 mo6t nam mua nhiéu (luu lugng nude 1a
4473m’/s, hinh 2), tir d6 tao diéu kién cho qua trinh x6i mdon manh cic 16p dat da trén bé mit
sau 2 nam thdi ti€t kho han. Hién tugng nay di dudc bit gap trén mot sd song 16n & chau Au
nhu song Garonne hay song Loire [9].

Nhu vay, néu trude naim 1989, tai lugng phi sa chuyén ti bdi song Hong (tai tram thiy
van Ha Ndi) dugc coi la do cac yéu t§ tu nhién thi tif nAm 1990, su c6 mat ctia cic hd chita da
lam gidm manh t&i lugng phii sa ty nhién, cho thdy 4nh hudng manh mé ctia con ngudi 1én dong
chdy tw nhién clia cac song, sudi néi chung va song Hong néi riéng (Hinh 3). Cau héi dit ra Ia
sau khi hd Son La di vao hoat dong ndam 2015, tai lugng phil sa clia song Hong sé& gidm xudng
bao nhiéu (Hinh 3) va khi d6, s6 phan dong bang sdng Hong sé ra sao khi ngudn phii sa bdi dap
bi can kiét, cong thém viéc bién d6i khi hau dang 1am muc nuSc bién dang cao?
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Hinh 4: M6 hinh bién déi tai lugng phi sa ctia song Hong
tai tram thiy van Ha Noi tir 1960 dén 2010 theo cac giai doan khic nhau.

5. Két luan

Tai lugng phit sa va luu lugng nude do dugc trén song Hong tai tram thiy van Ha Noi tir
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1960-2010 di chi ra riing song Hong 12 mot séng 16n & chau A. Hang nam, song Hong chuyén
tdi vé phia ha luu khodng 86x10° tdn phll sa/nim v&i lvu lugng nude khodng 3498m’/s (s6
liéu trung binh ndm cho giai doan 1960-2010). Hon th&, cac k&t qua con chi ra ring sdng Hong
1a mot vi du di€n hinh vé tac dong clia hd chita 1én qua trinh chuyén tii phi sa ty nhién béi
cdc dong sdng, sudi. Cu thé 1a ti Iugng phii sa ctia song Hong dd gidm mot nira sau naim 1989
khi hd Hoa Binh di vao hoat ddng va gidm khodng 10 lan tir nim 2008 khi 1an lugdt cac hd
Tuyén Quang va Pai Thi di vao hoat dong. T4i lugng phil sa hién tai clia sdng Hong chi con
khodng 20x10° tin/nam (s6 liéu trung binh nam giai doan 2008-2010) va c6 thé s& con tiép tuc
gidm khi hd Son La di vao hoat dong nam 2015. Xay dung va sit dung céc hd chita, ho thiy dién
trén thugng ngudn céc song trd thanh mdt thach thic 16n khi mot bén 1a nhu ciu thiy dién, thiy
nong va diéu hoa dong chay vé phia ha luu trong miia 1ii, mdt bén 1 4nh huéng clia céc hd nay
1én dong chdy tu nhién va ti lugng phli sa, gy mét can bang hé sinh thai, can kiét ngudn tai
nguyén thién nhién trén toan luu vuc va x6i 18 & cic viing clra sdng, ven bién./.
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Summary

Abstract: This study is based on the data of the Red River's annual discharge and
sediment transport between 1960 and 2010, documented at the Hanoi gauging station. The
results showed that on a regular basis the annual discharge and sediment transport varied from
2665m°/s to 5058m?¥/s and 12x10° t/yr to 201x10°t/yr, respectively. Although the sediment
transport is strongly related to the hydrological conditions, it has significantly decreased
since the reservoirs came into operation. Specifically, since 1989 (the year of Hoa Binh
reservoir in operation), the sediment transport decreased from 120x10° t/yr to 58x10° t/yr
and since Tuyen Quang and Dai Thi reservoirs were in operation (2007), the transport
volume was down to 19.7x10° t/yr. This indicates a strong impact of the reservoirs on
the natural sediment formation of the Red River, causing erosion in the coastal area and
ecological imbalance on the Red River delta.
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