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ANH HUONG CUA HE THONG HO CHUA
DEN TAI LWONG CACBON HUU CO' KHONG TAN
CUA SONG DA TRONG GIAI DOAN 1960 - 2014

IMPACT OF THE RESERVOIRS ON THE POC FLUXES OF THE DA RIVER OVER THE PERIOD 1960 - 2014

TOM TAT

Song Ba voi dién tich eu vuc dat 51285km? 1 song nhanh |6n nhét clia hé
thdng sdng Hong. Cac nghién ctu triréc day cho thay anh hudng luu il rd rét cat
bun lo liing trong cac hd chira dwoc xay dung trén song Ba. Bai bao nay trinh bay
két qua tinh toan tai lwgng cacbon hitu co khdng tan clia hé thong song Da trong
chudi thoi gian tlr 1960 - 2014 dudi yéu t6 téc dong clia viéc xay dung va van
hanh lién ho chira Hoa Binh va Son La. Két qua cho théy tai lvong POC clia hé
thdng sdng Ba vao nhitng nam 1990s gidm rd rét (82%), sau khi hd chira Hoa
Binh di vao hoat dng. Sau khi hd chira Son La drgc van hanh, tai lugng POC cla
hé thdng song Da tiép tuc suy giam thém 7%.

Tir khod: Song Ba; Son La; Hoa Binh; hd chita; tai lwong cachon hifu co.

ABSTRACT

The Da river with its river basin of 51285 km? is the largest tributary of the
Red River system. Some previous studies showed the strong retention of
suspended solids in the reservoirs dammed on the Da River. The present paper
introduces the calculation results on the particulate organic carbon (POC) fluxes
of the Da River over the period 1960 - 2014, under the impact of impoundment
of superposed reservoirs, Hoa Binh and Son La. The results showed that a strong
reduction of the POC fluxes (82%) at the outlet of the Da River was observed in
1990s since the completion of the Hoa Binh reservoir. After that, the
impoundment of the Son La reservoir accelerated to result in a substantial
decline (7%) of the POC fluxes of the Da River.
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1.GIOI THIEU

Cacbon hiru co khdng tan (Particulate organic cacbon
POC) la mot trong hai dang ton tai chinh cda cacbon hiiu
co trong moi trwong nuwdc... Chuyén tai POC trong cac

8 | Tap chi KHOA HOC & CONG NGHE @ S8 45.2018

Lé Thi Phrong Quynh'”,
Phung Thi Xuan Binh?, Pham Thi Mai Hvong?®

dong sbng, lién quan t&i chu trinh cacbon toan cau, chiu
anh huéng clia hai yéu t6: ty nhién va con nguoi. Tai lugng
POC tang do nan pha rirng, xay dung cau dudng, gia tdng
dan sb... va giam do viéc xay dwng cac hd chia trong luu
vyc song [2]. Bén canh do, tai lwgng cacbon hitu co con
chiu &nh huéng cta qua trinh phong hoa, x6i mon trong
lwvu vuc, ché do khi hau, tham thuc vat, dia chat - dia mao,
dia kién tao va thanh phan khoang hoa, cdu tric clia da va
dat trong lwu vuc. Vi vay, tai lvgng POC cua hé théng séng
phan 4anh mot phan cac qué trinh phong hoa, rira tréi, xoi
mon va cac tac dong clia con ngudi trong lwu vire. Udc tinh
veé téng tai lvgng cacbon hitu co tlr s6ng trén thé gidi do ra
bién dat 0,4.10° tdn/ndm, trong d6 55% & dang cacbon hoa
tan va 45% & dang cacbon khong tan [1].

Mat khac, POC trong mdi truong nudc la mét trong
nhitng chi s6 quan trong dé danh gia chét lvgng va sinh
thai nudc song. Trén thuc té, cacbon hiru co trong nuwéc &
mot ham lwvgng nhéat dinh la ngudn cung cap dinh dudng
quan trong cho céc thuy sinh vat. Tuy nhién, khi ham lvgng
cacbon hi*u co cao hon nhu cau dinh duwéng cla cac hé
sinh thai thuy vuc sé gay anh hwdng xdu dén doi song cla
cac sinh vat, gy 6 nhiém mai treong nudc (6 nhiém chét
hitu co). Sy phan hdy POC trong nuéc va trong tram tich
déng mot vai tro quan trong trong chat lvgng nudc séng vi
noé lam gidm ham lvgng oxi hoa tan va lam tang nhu cau
oxi sinh hoc. bay Ia m6t trong nhirtng nguyén nhan chinh
lam cho céc loai sinh vat trong nuéc gidam hoat ddng hoac
bi chét, gay mat can bang hé thly sinh thai. Chinh vi vay,
viéc xac dinh ham lvgng POC va tai lvgng POC trong cac hé
thong sbng la diéu rat can thiét.

Céac nghién ctru gan day cho théy viéc van hanh hai ho
chira Hoa Binh va Son La d4 lam tai luong chét rén lo Iiing
clia hé théng séng Da giam dang ké [10]. Tai lugng chat rén
lo Iing gidm kéo theo giam tai lugng cac nguyén té gan két
vGi chét ran lo Iiing nhu nito, phétpho va cacbon (C), ¢ thé
gay céc tac dong dang ké téi méi treong va cac hoat déng
sinh thai & vling clra s6ng va ven bién, tham chi con cé thé
tdc dong toi sinh thai vung thém luc dia d6i voi mot s
song I&n trén thé gi6i [1]. Vi vay, trong nghién clru nay,
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chiing toi danh gia sv thay doi ham lwvgng va tai lugng POC
clia sbng Pa noi dd va dang duoc xay dwng hé théng lién
hd chira nham danh gia anh huéng clia cac hd chiva nay toi
chuyén tai POC clia hé théng séng Da trong chudi thoi gian
tir 1960 - 2014.
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Hinh 1. Hé thong lién ho chra Son La va Hoa Binh trén song Ba
2.DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. b6i twgng nghién ciru

Séng Pa bat ngudn tir viing nui cao (dd cao trung binh
dat 2000m thudc tinh Van Nam (Trung Qudc). Séng Ba c6
chiéu dai khoang 1010km véi dién tich toan bd lvu vuc dat
51.285 km?. D6 déc lvu viee dat 37,0 %o.

Tai nguyén nuéc trong ti€u lwu vuc séng Da la phong
ph, cac sdng sudi trong ti€u lvu viee sdng Da ¢ do doc I6n
tao ra tiém nang thay dién Ién nhat trong cac séng Viét
Nam. Trén séng Ba, hién nay c6 2 ho chira I6n da di vao
hoat dong, ho thdy dién Hoa Binh va ho thdy dién Son La.
Mot s6 théng s6 chinh clia 2 ho chia nay dwoc trinh bay
trong bang 1.

Bang 1. M4t s6 thong s6 hd Hoa Binh va Son La
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Hinh 2. Liu lrgng nudc (a) va ham Ivgng cat ban lo Itng (b) trung binh nam
tai tram thay van Hoa Binh trong giai doan 1960-2014

2.3. Tinh todn ham lvgng va tai lvgng POC nuwéc song Ba
Dua vao phuong trinh thé hién moi quan hé gitta ham
lvgng cat bun lo I’ng va ham lvgng POC trong giai doan

Cac thong s6 Ho Hoa Binh Ho SonLa 2008 - 2010 trong nghién ctru trudc day clia chling tdi, ham
Nam van hanh 1989 2010 lvgng POC trong nuéc song Da tai tram thly van Hoa Binh
Dién tich lbu e, km? 51.285 13760 dé duoc tinh toan theo céng thirc nhu sau:
Dung tich nurde, Mm? 95 93 Y=0,007x +0,2921
Dién tich mét thodng, kn’ 208 24 Trong do: o
Muc nudc trung binh, m 115 215 Y: ham lvgng POC trung binh ngay, mgC/I
R . x: ham lwgng céat bun lo Iting trung binh ngay, mg/I
P9 séu trung binh, m 50 60

Tai lwgng POC theo nam cla song Pa tai ha luvu duoc
tinh theo c6ng thic sau:

Feoc mamx = = Ci Qi (1000.24.60.60.10)

Trong dé:

i: s6 ngay ctia 1 nam, tir ngay 1 dén ngay 365
Ci: ham lvgng POC trung binh ngay, mg/I

Qi: lvu lvgng nudce trung binh thang, m*/s

Froc mam - tai lvgng POC ctia mdt nam, tan/nam

2.2. Thu thap di liéu va tinh toan ham lvgng cat bun lo
Itrng

Lvu lwgng nwéc trung binh ngay va ham lwgng cat bun
lo Itrng trung binh ngay tai tram thdy van Hoa Binh trén
séng ba dugc thu thap cho giai doan 1960 - 2014 . Hinh 2
biéu dién gia tri trung binh ndm vé ham lvong cat ban lo
Itng va lvu lvgng nwéc tai tram Hoa Binh cho giai doan
1960 - 2014.
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3. KET QUA VA THAO LUAN
3.1. Ham lvgng POC trong nuéc sdng Ba

POC la chi s6 thé hién ham lwvgng cacbon hiru co trong
chéat ran lo Iing. Trén thuc té, ham lwong cacbon trong
nuéc séng thwong cd nguon géc tir sinh khoi thuc vat phu
du hodc tir qua trinh rira troi, x6i mon dat da trong lwu virc.
Két qud tinh toan cho thdy ham lwgng POC trong nuéc
sOng Da tai tram thly van Hoa Binh bién ddi trong khoang
rong, tr 0,4 - 5,6mgC/l, trung binh dat 2,1mgC/I trong toan
b6 giai doan 1960 - 2014. Trong giai doan trudc khi c6 hd
chtra Hoa Binh (1960 - 1989), ham lwgng POC dat trung
binh 3,4mgC/I, trong khodng 0,6 - 56mgC/l. Trong giai
doan sau khi c6 thém ho chira Son La (2011 - 2014), ham
lvgng POC suy gidm rd rét, dat trung binh 0,6 mgC/I, trong
khoang 0,4 - 1,0mgC/I.

(Congo): 1,6 - 2,3mg/l [3]; sbng Ayeyarwady - Thanlwin
(Myanmar): 1,2 - 7,6 mgC/l [9] va thdp xa so v&i séng
Mississipi (My): 16,9mgC/I [15]....

3.2. Tai lugng POC trong nuéc séng Ba

K&t qua tinh todn cho thay tai lwogng POC trong nuéc
sOng Da tai tram thdy van Hoa Binh bién ddi trong khoang
rong, tr 13,1.10° - 671,1.10° tdn/nam, trung binh dat
213,1.10° tdn/nam trong toan b giai doan 1960 - 2014. Vao
mua mua (tir thang 5 dén thang 10), tai lugng POC I16n hon
so v&i mua kho trong tat ca cac ndm quan tric. Tai lwvong
POC vao mua mua dat trung binh khoang 90% so véi téng
tai lvong POC cla toan nam.

Trong giai doan trwdc khi c6 hé chira Hoa Binh (1960 -
1989), tai lvgng POC dat trung binh 346,0.10° tan/nam,
trong khoang 30,1.10° - 671,1.10° tdn/nam (bang 2). Nhu

o0 vay, sau khi c6 ho chira Hoa Binh, tai lugng POC gidm 82%.
' T khi ¢6 thém ho chira Son La di vao hoat dong, tai lvgng
5,0 POC gidm thém 7%. Nghia I3, sau khi c6 ca hai ho chira Hoa
Binh va Son La di vao hoat dong, téng tai lwvgng POC clia hé
= 40 théng song Pa giam 89%. Digu nay chi rd vai trd quan
E 30 trong clia cac ho chira trén séng Da trong viéc lvu gitk POC.
S Bang 2. Luu lrong nuée trung binh ndm va téi lugng POC (gid tri trung binh
20 nam, cao nhét - thép nhat) cla song Da tai tram Hoa Binh trong giai doan
1960 - 2014
1,0
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inh 3. Ham lrgng POC trung binh trong nue séng D4, tram Hoa Binh trong Giai doan 1960 -1989
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— 6000 Giai doan 2010 - 2014 (1492- 940) (4656 -13.)
£ 5000 Anh huéng clia cac hd chira t6i viéc lvu gitr cat bin lo
5 000 Ittng va céc chat gan két, dac biét POC, da dugc quan tric &
g 3000 nhiéu séng & Chau A, vi du, sdng Hoang Ha (Yellow River)
& 2000 [14], sdbng Trudng Giang (Yangtze River) [8], sdng Congo
100,0 AT [9]... Trwéc day, cac dong song nay hang nam déu do ra
00 LT e st iy mat lwong 16n cat ban lo Itng. Tuy nhién, tir khi cac hd
CCEeBN NP 2x33333383ST chira dwoc xay dwng, tai lvgng POC clia cac hé théng séng
************** NN NN nay da suy gidm khodng 50%. Biéu nay cling ddng khi
Year quan trdc bién déi dai nam Ve tai lvong cat bun lo Iing va
tai lugng POC clia hé théng séng bBa. Nghién ctu truéc day

Hinh 4. Téi lugng POC trong nuéc tai ha lvu song B4, tram Hoa Binh trong
giai doan 1960 - 2014

Tac gid Meybeck [11] cho rdng ham lvong POC trong
cac hé théng soéng trén thé gi6i c6 gia tri trong khoang
rong tir 1 - 30mgC/l, trung binh dat 5mgC/I. Két qua nghién
ctru cho thay ham lwvgng POC tai tram quan trdc Hoa Binh
trén song Pa gan v6i mot s6 hé théng séng trén thé giGi
nhu; séng Luodingjiang (Trung Qudc): 0,1 - 6,3 mg/l [5],
song Yangtze (Trung Qudc): 0,4 - 1,0mg/l [8], sbng Congo
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cla cdc tac gia [10] cho thay trong giai doan 1960 -2008, khi
Xuat hién ho chia thly dién Hoa Binh (1989), tai lwgng céat
bun lo Irng clia song Ba gidm manh. Tai lvgng POC trong
nghién ctru nay ciling cho thdy sy gidm manh khi c6 ho
chra Hoa Binh va Son La nhu d& ndi trén.

Viéc gia tang xay dwng cac ho chira trén cac dong séng
& Viét Nam néi chung va séng Pa noi riéng, sé lam giam
chuyén tai cat bun lo lirng va POC clia cac hé théng song.
Hon nita, anh hudng clia viéc xay dyng lién ho chira co thé
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sé phtrc tap hon nhiéu so véi anh hwéng clia hd chira don
trong viéc luu gitt cat ban lo Iing va cac chat gén két, vi du
nhv treong hop xay dwng lién hoé cha trong cac song
Minjiang [12] va thugng ngudn séng Mekong [13]. Vi vay,
doi voi sbng Ba, hién nay dang c6 2 hé chira thiy dién
duoc van hanh, trong tvong lai khdng xa, sé c6 thém hd
chira Lai Chau duogc dua vao st dung, tai lwgng cat bun lo
Ittng, cting nhu cac chat gan két, dac biét POC, chic chan sé
con suy giam thém nira. Gia tang ham lwvgng POC trong cac
ho chtta cé thé lién quan dén gia tng bac thoat khi CO, va
CH, anh hudng dén bién déi khi hau toan cau. Bong thoi,
suy giam tai lvgng cat bun lo Irng do ra bién cling véi suy
gidm cac chat gén két (C, N, P), c6 thé gay x6i mon b bién
va anh hwdng dén hé sinh thai viing clra sdng ven bién.

Vi tai lwvong POC trung binh dat 2846 kgC/km?/nam,
trong khodang tir 256 - 13087 kgC/km?/nam trong giai doan
1960 - 2014, s6ng Pa cé tai lwgng POC gan v6i mot s6 séng
trén thé gi6i nhw séng Thanlwin-Ayeyarwady (Myanmar):
2400 - 10400 kgC/km*ndm [3], sbng Yellow: 5452
kgC/km?/nam) [6]; séng Yangtze: 3300 kgC/km?/nam) [8];
sOng Pearl: 1060 kgC/km?/ndm [5]; va cao hon mot s6 song
trén thé gidi nhu sdng Mississippi: 278 kgC/km?/nam) [15];
sdng Amazon 833 kgC/km?/nam) [14], song Congo 500
kgC/km?/ndam [19],... Diéu nay phan nao phan anh sy khac
biét vé téc dd x6i mon, dia chat, hién trang str dung dat va
viéc xay dwng cac ho chira trong céc lvu vic séng.

4. KET LUAN

Tai lvgng POC trong nuéc song Pa tai tram thiy van
Hoa Binh bién déi trong khoang réng, tlr 13,1.10° -
671,1.10° tdn/ndm, trung binh dat 213,1.10° tdn/ndm trong
toan b giai doan 1960 - 2014. Hau hét tai lvgng POC (90%)
dugc chuyén tai vao mia mua.

Sau khi c6 ho chira Hoa Binh, tai lwvgng POC tai tram Hoa
Binh gidm 82%. T khi cé thém ho chira Son La di vao hoat
déng, tai lvgng POC giam thém 7%. Diéu nay thé hién rd
vai tro clia ho chira Hoa Binh va Son La trong viéc lvu gitr
POC trong cac ho chita nay. Giai doan sau nam 2014, cé
thém ho chia Lai Chau di vao hoat dong (ho chira Lai Chau
hoan thanh nam 2015, nha may thly dién Lai Chau hoan
thanh nam 2016), tai lvong POC cla hé thong sdng Ba con
suy giam thém nira va can duoc ti€p tuc nghién ctru trong
thoi gian téi.

LOI CAMON

Tap thé tac gia chan thanh cdm on Quy Khoa hoc va
Phat trién Quéc gia (mé& s6 105.09-2012.10) va Quy APN-
NFS (m& s6 ARCP2014-03CMY-Quynh) da tai trg kinh phi
thuc hién.
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