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TOM TAT

Gan day, tai lugng chat ran lo lung (TSS) cua cac con sdng chéu A dang bi giam manh do
viéc xay dung va van hanh nhiéu dap/h6 chira. H¢ thong Song Hong 1a vi du dién hinh ciia song
vung Bong Nam A ¢6 suy giam manh tai lugng TSS do hang loat ho chira dugc xay dung & Trung
Qudc va Viét Nam. Giam TSS c6 thé dan dén giam mot sb chat gan két nhu cac chat dinh dudng
(N, P, C) va diéu d6 co thé anh huong dén hé sinh thai ving cira song va ving ven bién. ‘Trong bai
bao nay, dua trén cac két qua quan tric trong nam 2017 va 2018, chung toi xem xét moi quan hé
thyc nghiém gitra ham lugng TSS va photpho tong sd (TP) trong mdi truong nudc ha luu Song
Hong, doan chay tur Ha Noi dén Ba Lat. Két qua cho thay c6 mbi quan hé rd rét gitta TSS va TP ¢
ha luu Song Hong va dugc thé hién qua phuong trinh: y 0,0177x>*% trong d6 x 1a ham luong
TSS (mg.L™) va y 1a ham lwong TP (mg.L™) véi gia trl R’ dat 0,782. Két quad nghién clru m¢é ra kha
nang tinh toan ham luong TP cua ha luu Song Hong khi ¢ sin cac s6 liéu ham lugng TSS, mot
thong sb thuong dé duge quan tric.

Tir khéa: Chat ran lo limg, phdtpho tong s, Song Hong, hd chira.
1. GIOI THIEU

Chuyén tai cat bun lo ling cta cic hé thong song trén thé gidi thudng gin lién voi chuyén tai
mot s6 nguyén td gan két nhu phétpho (P), nito (N), cacbon (C) (Wall va cs., 1996; Wang va cs.,
2012; Ji va cs., 2016). Gan ddy, suy giam tai luong cat bun lo limg di dugc quan tric d6i v6i nhicu
song trén thé gidi, trong d6 cod Song Hong do tac dong cuia con ngudi, dic biét 13 viéc xay dung
hang loat ho chira trong thoi gian gan day (Nguyen buac Cu va cs., 2010; Le va cs., 2018). Mat
khac, mot sb nghién ctru trén thé giGi cho thiy c6 mbi lién hé gitta ham luong TSS va ham luong
TP trong nudce song ((Wall va cs, 1996; Wu va cs., 2010). Thay d6i TSS va cac chat gan két dan
dén anh huong t6i cac qua trinh sinh-dia-hoa trong hé thong song, vung cura song ven bién ciing nhu
thém lyc dia. Trong nghién ctru nay, ching t61 mudn xem xét mdi quan hé giita ham luong TSS va
TP trong nudc Song Hong, doan chay tir Thanh phd Ha Noi dén cira song Ba Lat, tir 6 xday dung
duong quan hé TSS- TP dé c6 thé tinh toan ham luong TP trong nudc Song Hong khi ¢o san dir lidu
ham lugng TSS.

2. PHUONG PHAP

2.1. Vi tri nghién ciru

Song Hong co dién tich 156.450 km?, véi chidu dai khoang 1.160km. Ba nhanh song chinh 1a
ba, L6 va Thao, hop luu tai thanh phé Viét Tri, sau do chay qua viung d@)ng bﬁng va d6 ra bién qua
bdn ctra (Ba Lat, Lach Gia, Tra Ly va Day). Poan song tir Ha Noi dén Ba Lat dai khoang 164 km.
Vao mua mua (thang 5 dén thang 10) song c6 dong chay cao hon mua kho (thang 11 dén thang 4
nam sau).
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2.2. Thu thap va phan tich miu

Cac mau nudc mit duoc thu thap theo tiéu chuan
TCVN 6663-6: 2008 trong thoi gian tir thang 12/2017 dén
thang 8/2018 tai cac vi tri doc Song Héng tr Ha Noi dén
ctra Ba Lat (Hinh 1). Cac mau nudc duogc bao quan theo
tiéu chuan TCVN 5993:1995. Ham lugng TSS duoc xac
dinh theo phuong phap cua (APHA, 2002) va ham luong
phétpho tong s6 duoc xac dinh theo phuong phap cua
Eberlein and Katter (1984) trén may UV-VIS. Mdi mau
duoc phan tich lap lai 3 lan va két qua la gia tri trung
binh.

3. KET QUA VA THAO LUAN

3.1. Ham hrong TSS va TP trong mdi trwdng nwée ha lwu Song Hong

3.1.1. Ham lwong TSS

Ham luong TSS tai ha luu Song Héng, doan tir Ha Noi tdi1 ctra Ba Lat dao dong trong khoang
rong, tir 9,4-276,3 mg.L™, trung binh dat 68,5+43,9 mg.L™. Khac biét giita mia mua va mua kho
thé hién twong ddi rd (p < 0,05): ham luwong TSS trung binh vao mua mua (92,2 + 62,3 mg.L‘l) cao
hon 2,1 14n so véi mua kho (43,1428,4 mg.L™). Khong quan sét thiy su khac biét vé& ham luong
TSS theo chiéu doc song.

Hinh 1. V; tri chiy mau doc
Séng Hong.

Gia tri TSS trung binh trong nghlen ctru nay thip hon rat nhidu so véi cac gi tri quan trac
trong giai doan 1960s (505+112 mg.L’ 1) tai tram Ha Noi truoc khi c6 ho chira Hoa Binh va gan voi
gié tri quan tric dugc trong giai doan 2010-2015 (77+8 mg.L™) khi c6 hang loat hé chira 16n di vao
hoat dong (Lé va cs., 2018). Diéu nay cho thay c6 su suy giam rd rét vé ham luong TSS tai ha luu
Soéng Hong do su van hanh hang loat hd chira ca & Trung Qudc va Viét Nam phia thugng ngudn
Séng Hong.
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Hinh 2. Ham lwong TSS (@) va TP (b) tai cac vi tri quan trdc

3.1.2. Ham lwong phétpho téng sé (TP)

Ham lugng TP tai ha luu Song Héng, doan tor Ha N§1 hudng tdi cua bién Ba Lat dao dong tu
0,056 - 0,188 mg.L™, trung binh dat 0,109 + 0,03 mg.L™. Ham lugng TP trung binh mua mua dat
0,126 + 0,04 mg.L™, va mua kho dat 0,091 + 0,03 mg.L™". Ham luong TP trong nghién ctru nay
cling c6 xu huong giam so voi két qua quan trac giai doan 2012 - 2013 tai tram Ha No1 (0,04 -0,53,
trung binh dat 0,17 mg.L'l) (Le va cs., 2014). Khong quan sat thay su khéac bi¢t vé ham lugng TSS
theo chiéu doc song.

3.2. Méi quan h¢ giira ham lrgng TSS va TP trong mdi trueong mrée ha lwu Song Hong

- Mot s6 nghién ciru trude day da dé cap toi méi lién hé gitra ham luong TSS va cac chat gin
két (C,N, P ...). Ham luong va tai }u:qng TSS c6 moi lién quan chat ch€ véi cacbon hitu co da dugc
chi rd trong nghién ctru vé mot s0 séng chau A nhu song Hoang Ha (Wang va cs., 2012), song
Truong Giang (Ji va cs., 2016), Séng Hong (Le va cs., 2018)... M6i quan h¢ gitta TSS va TP tur thye
nghiém cling da dugc tim thay trong h¢ thong Great Lakes (Canada) (Wall va cs, 1996) véi phuong
trinh y = 18,83x "%, trong d¢: x 14 tai lwong TSS (kg/Ha/nam); y 1a ty 18 giita tai luong TP véi tai
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luong TSS (kg/tin) hodc trong hé thdng séng Qiantang (Trung Quéc) sir dung dit liéu Landsat TM
(Wu va cs., 2010).

Mot sb nghién ciru trude day vé Séng Hong ciing di cho thiy mdi quan hé dwong giita ham
luong TSS va TP (Phung va cs., 2018) tuy nhién, cac nghién ctru nay chua xac dinh & phuong trinh
quan h¢ gitta TSS - TP. Trong nghlen ctru ndy, dua trén cac két qua do dac trong 4 dot quan tric trong
nim 2017 - 2018, mbi quan hé giira ham luong TSS va ham lugng TP trong nude Song Hong ving ha
luu tir Ha Noi dén cira Ba Lat d3 duoc thiét 1ap. M&i lién hé nay duoc thé hién qua phuong trinh:

y=0,0177x%4%
trong @ x: ham lwong TSS (mg.L™") va y: ham luong TP (mg.L™) (Hinh 3).

Mdbi quan hé giira TSS va TP cho thdy anh
huong manh cua TSS t61 TP theo ham mi. Phuong
trinh nay cho phép tinh toan ham lugng TP khi c6 san 0.20
cac két qua ham lugng TSS. Nhu da bié‘g, xac dinh ham _j
lugng TSS trong nude song la twong doi don gian. Vi =
vay, viéc tim ra vméi li@n hé gitta ham lugng TSS va = o0
ham luong TP d¢€ c6 thé tinh todn dugc ham lugng TP
trong nudc song, giam chi phi phan tich. Tuy nhién

y = 0,0177x0-4409
R?=(.782

phuong trinh quan hé¢ mdéi chi dya trén s6 lugng mau 0.00

quan tréc han ché trong hai ndm 2017 -2018 va cho 0 s mglt 300
doan song tur Ha No1 dén Ba Lat. Vi vay, can ting Hinh 4. Phuong trinh thé hién quan hé
thém sd lugng méau quan tric dé kiém dinh phuong giira TSS va TP trong muéc ha heu
trinh nay. Séng Hong.

Mic du vay, c6 thé thiy, do c6 mbi lién hé chit
ch& v6i TP, suy giam ham luong TSS sé& kéo theo suy giam TP trong nudc ha luu Séng Hong. Thuc
vy, nghién ctru trudc day cho thiy dudi tic dong cua viéc dip cac dap thuong ngudn, cic dong
dinh dudng (N, P) tir luc dia d6 vao ving cira song ven bd Song Hong da duge dénh gia 1a giam di
trung binh khoang 32% (Nguyen va cs., 2011), va diéu nay co thé gay anh hudng dén hé sinh thai
ving cira séng, ven bién.
4. KET LUAN

Két qua khao sat tai ha luu Song Héng, doan tir Ha Noi téi cira bién Ba Lat trong hai ndm
2017-2018 cho thiy ham lwong TSS dao dong trong khoang rong tir 9,4-276,3 mg.L™, trung binh
dat 68,5+43,98 mg.L™, véi cac gi4 tri mia mua cao hon mua khd va khong quan sat thiy bién ddi
theo chiéu doc song. Tuong ty, ham luong TP dao dong tir 0,056-0,188 mg.L'l, trung binh dat 0,109
+0,03 mg.L™". T nhimg két qua quan tric thuc dia, da xdy dung dwoc mdi quan hé thuc nghiém
gitta ham luong TSS va ham luong TP trong mdi truong nude ha luu Song Hong. Phuong trinh thé
hién mdi quan hé rd rét gitta ham lugng TSS va TP, va cho phép tinh toan ham lugng TP khi c6 sin
cac két qua do dac vé TSS. Vi vay, v6i su suy giam TSS 16 rét trong nude hé thong Séng Hong nhur
hién nay va trong thoi gian t&i khi hang loat hd chtra nho va vira tiép tuc dugc dua vao hoat dong,
ham luong TP ciing s& suy giam déng ké va didu nay c6 thé anh huong téi hé sinh thai ving cira
song, ven bién.

Mic du vdy, can luu ¥ la phuong trinh duoc xdy dung trén s6 luong mau quan tric han ché,
va can tang thém s6 luong mau dé kiém dinh.

Lo1 cam on
Tap thé tac gia chén thanh cam on Quy Phat trién Khoa hoc va Cong nghé Quéc gia
NAFOSTED (ma so 105.08-2018.317) da tai tro kinh phi thuc hién.

608



Ho Chi Minh, thang 11 nam 2019

TAI LIEU THAM KHAO

[1].
[2].
[3].

[4].

[5].

[6].

[7].

[8].

[9].

APHA. (2012). Standard methods for the examination of water and wastewater. 21% Edition.
American Public Health Association, Washington D.C.

Eberlein K and Katter G., (1984). Automatic method for the determination of orthophosphate and
dissolved phosphorus in the marine environment. Fresenius Z. Anal. Chem. 326: 354-357.

Ji H, Li C, Ding H, Gao Y, (2016). Source and flux of POC in a karstic area in the Changjiang River
watershed: impacts of reservoirs and extreme. Biogeosciences. 13: 3687-3699. doi:10.5194/bg-13-3687-
2016.

Le TPQ, Ho TC, Duong TT, Nguyen TBN, Vu DA, Pham QL, Seidler C. (2014). Water quality of the
Red River system in the period 2012-2013. Journal of Vietnamese Environment. (Journal of Dresden
University, Germany). Vol 6(1-3), 191 -195. http://dx.doi.org/10.13141/JVE.

Le TPQ, Le ND, Dao VN, Rochelle-Newall E, Marchand C., Nguyen TMH and Duong TT. (2018).
Change in carbon flux of the Red River (Vietnam). Journal of Environmental Earth Science. Vol 77:
658. DOI: 10.1007/s12665-018-7851-2.

Nguyen buc Cy, Nguyén Bic Toan, Nguyén Vin Phuc, Vii Duy Vinh, (2011). Tac dong cia dap thuong
nguon dén dong va quy dinh dudng nito va photpho trong nudc Cac vung cua song ven bo Bic Bo. Hoi
nghi Khoa hoc va Cong nghé bién toan qudc lan tha V. Tiéu ban Dia 1y, Dia chat va Dia vat ly Bién,
439-448.

Phung TXB, Le ND, Le TPQ, Hoang TTH, Duong TT, Le TMH, (2018). Assessment of longitudinal
variation of trophic levels of the Red river water, the section from Hanoi city to Ba Lat estuary. Journal
of Marine Science and Technology, 18(4), 452-459

Wu C., Wu J., Qi J., Zhang L., Huang H., Lou L. and Chen Y., (2010). Empirical estimation of total
phosphorus concentration in the mainstream of the Qiantang River in China using Landsat TM data.
International Journal of Remote Sensing. 31(9), 2309-2324.

Wall G.J., Bos A.W., and Marshall A.H., (1996). The relationship between phosphorus and suspended
sediment loads in Ontario watersheds. Journal of Soil and Water Conservation, 51(6), 504-507.

[10]. Wang X, Ma H, Li R, Song Z, Wu J, (2012). Seasonal fluxes and source variation of organic carbon

transported by two major Chinese Rivers - The Yellow River and Changjiang (Yangtze) River. Global
Biogeochemical Cycles 26 GB2025. DOI:10.1029/2011GB004130.

609


http://dx.doi.org/10.13141/JVE

Ky yéu Hgi nghi: Nghién cizu co ban trong “Khoa hoc Trdi ddt va Méi trieong”

RELATIONSHIP BETWEEN SUSPENDED SOLIDS AND TOTAL
PHOSPHORUS CONCENTRATIONS IN THE WATER OF
THE RED RIVER DOWNSTREAM

Le Nhu Da’, Le Thi Phuong Quynh*’, Phung Thi Xuan Binh?,
Hoang Thi Thu Ha', Duong Thi Thuy®

YInstitute of Natural Products Chemistry, 1H building, Vietnam Academy of Science and
Technology (VAST), 18 Hoang Quoc Viet, Cau Giay, Hanoi, Email: quynhltp@gmail.com
2 Electric Power University, Vietnam
%Institute of Environmental Technology (IET), Vietnam Academy of Science and Technology

ABSTRACT

Recently, the Asian rivers have faced with the strong reduction of riverine total suspended
solids (TSS) flux due to numerous dams/reservoir impoundments. The Red River system is a typical
example of the Southeast Asian rivers that has strongly impacted by reservoir impoundment in both
China and Vietnam, especially in the recent period. As known, reduction in TSS may lead to the
decrease of some elements associated, including nutrients (N, P, Si) which may affect to ecosystem
of its estuary and coastal zone. In this paper, we aim to establish the empirical relationship between
TSS and total phosphorus (TP) concentrations in water environment of the Red River in its
downstream section from Hanoi city to the Ba Lat estuary basing on the sampling campaigns
conducted in the dry and wet seasons in 2017 and 2018. The results showed that a clear relationship
with significant coefficient between TSS and TP in the Red River downstream was found. A simple
equation y = 0.0131x0.5145 where x are TSS concentrations (mg/l) and y are TP concentrations
(mg/l) with the r2 value was 0.769. This equation enables a reasonable prediction of TP
concentrations of the Red River downstream when the available data of TSS concentrations which
are easily observed.

Keywords: TSS, TP, Relationship, Red River.
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