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Tém tit: Mau nudc ciia hd nudc xanh tai An Son, huyén Thiy Nguyén, thanh phd Hai
Phong thay ddi rd rét gitra hai miia miia mua va mua kho. Viéc danh gia chét luong nuée
ctia hd theo mua va nguyén nhén cta sy thay d6i mau cia nude giita hai mua 1a hét sirc can
thiét. Qua khao sat thuc dia ldy mau phan tich cac thanh phan hoa hoc trong nuéc, danh gia
chat luong nude két qua cho thay chat luong nude rat kém (WQI =1). Tong chit ran lo ling
TSS tang tir 0,05 mg/l mua kho 1én 7,83 mg/l mua mua va do duc tang tr 1,0 NTU mua kho
|én 2,2 NTU muia mua. Trong khi d6 ndng d6 CaCOj3 va Ca(HCOs), déu giam vao mua mua
(CaCO3 giam tir 304 mg/l mua khd xudng 240 mg/l mia mua, Ca(HCO3), giam tir 67,75
mg/l xubng 47,21 mg/l). Do siu Sechi giam tir 17,5 m (mua kho) xudng 6,5 m (muiia mua).
Chét ran lo limg va d6 duc ting, ndng d6 CaCOs va Ca(HCO3), giam vao mua mua duoc
xéc dinh 12 nguyén nhan dan t&i mau nuréc mua hé ¢6 mau xanh lam nhat hon mua kho.

Tir khéa: Chét luong nudc ho; HO nude xanh; Mau nuéce hd thay doi.

1. Mé dau

Ho nudce xanh 13 hd nuée nhan tao nam trong khu vuc mo da Trai Son, xa An Son huyén
Thuy Nguyén thanh phd Hai Phong. Hb hinh thanh do hoat dong khai thac da véi trong khu
vuc. Phia bic cta ho 1a khu vuc khai thac da voi cua cong ty xi mang Phiic Son, phia nam va
phia tay giap voi khu vye san xudt nong nghiép ciia xa An Son, chu yéu la canh tac lta nudc.
O phia dong cua hd, c6 cac hoat dong nung voi, lay nguyén li¢u tir khu vue khai thac da. Hb
c6 mau xanh lam dic trung da thu hat nhiéu khac du lich dén kham pha. Tuy nhién mau nudc
ctia ho thay ddi theo mua trong d6 miia mwa xanh nhat, miia kho xanh dam. Cac nghién ciru
qudc té da chi ra rang chit luong nuoc, hd c6 thé thay d6i theo mua va anh hudng toi strc
khoe nguoi dan boi nhiing déc tinh ngudn 6 nhiém theo mua [1-2]. Khi chat luong nude ho
thay ddi theo mua thi mau sic cia nude hd ciing bi thay dbi di kém véi su bién d6i vé tinh
chit hoa Iy nhu hd Tiwi Ata Mbupu & Indonesia, hay hd nuéce xanh (The blue lake) & Nam
Austrialia.

Danh gia chat lugng nude ho 1a mot trong nhing noi dung quan trong trong viéc quan ly
khai thac str dung bén vitng nudc hd [3-5] dic biét 1a su blen doi chat luong nuéce theo mua
[6]. Pé danh gia chat lwong nude hd ciing nhu cac thong sb giy 6 nhidm hién nay c6 thé sir
dung cac phuong phap nhu WQI [7-9], théng ké [10-12]. Chi s6 WQI di duogc 4p dung rong
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rdi tai cac nude nhu An Do [13], Trung Qudc [14] My, Canada [15] dé danh gia tong quat
nhat vé chat luong nudc mat. Tai Viét Nam Bo Tai Nguyén va Moi truong dd ban hanh
phuong phap tinh chi s chat lugng nudc WQI qua cac thong sé chat luong nude [16]. Cac
nghién ctru trong nudc ciing dd ap dung phuong phap tinh chi s6 WQI dé danh gia chat luong
nude mat [17-19]. Ngoai phwong phap st dung WQI dé danh gia chit luong nudce tong hop,
phuong phép so sanh tung chi ti€u don 1€ v6i Quy chuén dé xac dinh cac chi tiéu vuot ngudng
cho phép ciing dugc ap dung rong rdi. Uu diém cua phuong phap so sanh chi tiéu don 1¢ 1a
mitc do chi tiét toi timg chi tiéu, d& dang xac dinh mirc d§ 6 nhiém cla timg chi tiéu do.
Trong nghién ctru nay, ca hai phuong phap la phuong phap chi s6 WQI va so sanh chi tiéu
don 1¢ voi Quy chudn di duoc ap dung dé vira c6 danh gia tong quan vira chi tiét vé cac chi
tiéu chat lugng nudc hd.

Tur yéu cau thyc té vé quan ly chét lugng nude phuc vu cho viéc dinh hudng khai thac
va st dung nudc hd, 2 muc tiéu cta nghién ctru 1a: (1) Panh gia chat luong nude ho theo
mua; (2) Bude dau xac dinh nguyén nhan mau nuéce hd thay doi theo mua.

2. Phwong phap nghién ciu

Déi tuong nghién ctru: 1a chit lugng nudc hd bao gdm cac thong sé: pH, TSS, BOD,
COD, NH*, PO4*, As, Cd, Pb, Crb, Cu, Zn, Ni, Mn, Fe, Hg.

Pham vi nghién ctru: hd nuée xanh tai khu khai thac da thudc xa An Son, huyén Thuy
Nguyén, thanh phd Hai Phong (Hinh 1).
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Hinh 1. Vi tri khu vuc nghién ctu.
2.2. Phuong phap nghién curu

2.2.1. Phuong phap lay mau va phan tich mau

Cac mau nudc duoc 1ay tAng mit vao 2 mua chinh trong nim 13 mua mua (thang 8) va
mua khd (dau thang 4) theo Tiéu chuan Viét Nam (TCVN): TCVN 5994:1995, TCVN 6663-
1:2011, bao quan theo TCVN 6663-3:2003 va dugc phan tich theo Quy chuin Viét Nam
(QCVN): QCVN 08-MT:2015. Céac chi tiéu dugc so sanh voi QCVN 08-MT:2015 cot B1.
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2.2.2. Phuong phap xir Iy théng ké

Céc s licu quan tric duoc phan tich xur 1y bang phan mém 14p trinh thdng ké R dé xéac
loai bo cac sai s6 hé thdng trong qua trinh quan tric.

2.2.3. Phuong phap chi s6 WQI

Dé tinh chi sé chét luong nude WQI, nghién ctru da ap dung phuong phap tinh WQI cua
B6 Tai Nguyén va Moi truong doi voi cac thong s6 BODs, COD, N-NHg, P-PO4, TSS, do
duc, tong Coliform, DO, pH.

3. Két qua nghién cteu va thao luan

3.1. Chdt lwong nuéc hé theo mia mwa va mia khé

Két qua nghién ctru cho thay, chat luong nudc ddi voi cac thong sé TSS, BOD, NH4*,
PO.*, COD va cac kim loai ning cta ca hai mia mua va mua khé déu thap hon QCVN 08-
MT:2015 ¢t B1 (Hinh 2). Tuy nhién, gia tri pH rat cao lan luot 1a 10,02 va 10,21 vao mua
mua va mua kho, pH déu vuot qua QCVN 08-MT:2015 (B1 pH 5,5 - 9). Gi4 tri pH cao cta
ca hai mua cho thdy chat lugng nudc cia ho rat kém [20], chi s6 WQI ca 2 mua déu bang 1
thé hién nudc bi 6 nhiém ning, khong an toan khi sir dung v6i muc dich B1. Mic du ndng do
Oxy hoa tan DO cila ca hai mia (mua mua 4,48 mg/l va mua kho 4,7 mg/l) déu cao hon
QCVN 08-MT:2015 nhung do pH qua cao cung voi noéng d6 dinh dudng rat thap (NH4 <
0,02 mg/l va POs* < 0, 05 mg/1) dan t6i thuc vat va dong vat trong ho6 khong phat trlen Két
qua phén tich cho thdy néng do coliform bang 0, ndng d6 diép luc Clorophin a rat thip (<
0,002 mg/l). Cac thong s6 As va kim loai ning nhu Cd, Pb, Cr®*, Cu, Zn, Ni, Hg ca hai mua
mua va mua kho déu co néng d6 rat thap nam dudi ngudng quy dinh cia QCVN 08-MT:2015
(B1) (Hinh 3). Do do, h6 nude khong bi 6 nhidm kim loai ning. Khao sat thuc dia cling cho
thdy, ho khong nam trong viing c¢6 nguy co 6 nhiém kim loai ning do xung quanh ho chi c6
cac hoat dong khai thac da voi, nung voi, nong nghiép va sinh hoat.
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= Mua Kho EMuamua ®QCVN 08-MT:2015 (B1)
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Hinh 2. Céc gia tri pH, TSS, BODs, COD, NH4*, PO;* vao mua mua va mua kho.
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Hinh 3. Ndng d6 kim loai nang vao mua mua va mua khé.
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3.2. Budc dau xdc dinh nguyén nhan mau nwée thay doi theo miia mwa va miia khé

Két qua nghién ctru khao sat thuc dia cho théy, nude hd mua mua ¢6 mau xanh lam nhat
hon nudce ho vao mua kho.

3.2.1. Hién tuong nudc xanh dam vao mua khé

Hd nudc nam trong khu vuce khai thac d4 voi, nude ngdm va nudc mit chay qua khu khai

thac d4, nong do CaCOgz cao khi két tua da kéo cac hop chat hitu co xudng day hd lam cho
chit dinh dudng trong ho rat thip Amoni (NH4*) ndng d6 < 0,02mg/I, Photphat (PO4*) ndng
do < 0,05 mg/l cung véi pH cao da lam cho tao kho phat trién (nong d6 Clorophin a < 0,002
mg/l). Két qua phén tich cho thay, pH mua kho rét cao (10,21), ndng do chat rit lo ling rat
thap (< 0,05 mg/1), nuwéc hd rat trong c6 thé nhin thiy day ving ven bo. P9 sau Secchi 17,5
m. Cac nghién ctru da chi ra rang kha ning hap thu cic budc séng cta anh sang tring tir mat
troi chiéu xudng nudce 1a khac nhau. Nudc ¢ kha niang hap thu budc song kém nhét tai 418
nm va ting dan dén budc song 700 nm [21]. Twong tng ddi voi cac mau co ban nude hap
thu mau d6 (red) tot nhat, dén mau vang (yellow), xanh 14 cay (green) va hap thu mau xanh
lam (blue) 12 kém nhat. Do d6 dbi véi hd nudc trong va sdu mau xanh lam sé& bi tan xa manh
nhét va ta nhin thdy hd nudc c6 mau xanh lam.
Bén canh d6, mau cua nudc con anh hudng boi cac chat hoa tan, chat lo ling trong nudc. Két
qua nghién ctu cho thay, mua khd nong d6 CaCOs rét cao (304 mg/I). Trong khi cac hop
chat hitu co hoa tan, chét lo lung tan xa anh sang trong khoang tir vang dén nau thi CaCOs
tan xa manh &nh sang mau xanh lam (blue). Chinh CaCOs gp phan 1am mau xanh cua ho
dam hon. (Hinh 4a, Hinh 5a). Sy thay ddi nong do cua CaCOs trong nudc di lam thay doi
mau nudc theo mua [22].

Anh sang mat troi
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Hinh 4. Tan xa 4nh sang mat troi trong nuéc hd moa kho (a) va mia mua (b).

3.2.2. Hién tuong nudc xanh nhat vao mua mua

Vao mua mwa nuéc mua chay tran tir khu vuc xung quanh ho da lam cho chét ran lo
ltmg trong ho tang. Két qua phan tich cho thay ndng do TSS ting tir < 0,05mg/1 1én dén 7,83
mg/l, d6 duc tang tir 1 NTU mua kho 1én dén 2,2 NTU mua mua. Do sau dia Secchi giam tu
17,5 m xubng con 6,5m. Khi d6 duc ting lam cho kha ning tan xa 4nh sang mau xanh lam
giam xudng dong thoi viée ting tan xa anh sang khoang mau vang dén nau (Hinh 4b, Hinh
5b). Su xuat hién ctia cac hop chat humic trong chit rin lo ling ciing 1am thay d6i su tan xa
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anh sang trong nudc hd gop phan 1am mau nudce thay doi [23]. Ngoai ra, nong d6 CaCO3 vao
mua mua ciing giam xudng con 240 mg/l (Hinh 2) tir 46 giam kha nang tan xa dnh sang xanh
lam cia CaCOs. Két qua phén tich chit lwong nude cho thiy mau nude hd cd6 mau xanh lam
nhat hon vao mua mua so v&i mua kho hoan toan phu hop.

Hinh 5. Mau nuéc hd mua khé (a) va mia mua (b).

4. Két luan

Qua nghién ctru nay c6 thé dua ra mot s6 két luan sau:

Chét lwong nude hd & ca hai miia mia mua va mua kho déu rat kém, chi s6 WQI =1 thé
hién chat lwong nuéc twong tmg mau do 6 nhiém ning do néng d6 pH rat cao (>10) cho ca 2
mua.

Nguyén nhan mau nudc mua khé va mua mua c6 sy khac nhau duge xéac dinh do chét
ran lo limg va d6 duc ting vao mua mua, trong khi ndong d6 CaCO3 va Ca(HCO3), giam dan
t6i nude hd mia mua tan xa dnh sang mau xanh lam kém, dong thoi ting tan xa 4nh sang
khoang mau vang dén nau nén nudc c6 mau xanh lam nhat hon mua khod c6 mau xanh lam
dam.

Nong d6 pH ctia ho rat cao do d6 dé cai tao hd phuc vu cac muyc dich str dung nudc can
lam giam pH ciia nue hd.

Nghién ctru ndy chua tinh téi cdc tac dong cua ché @6 thiy van dong chay mat va dong
chay ngam anh huong t6i chat luong nude ho theo mua. Day cling la mot hudng nghién ctru
can mo rong thém dé quan 1y chat lugng nude hd tt hon.

DPong gop cia tac gia: Xay dung y tuong nghién ciru: B.H.T.; Lya chon phuong phap nghién
ctru: D.H.T.; Thu thap, phan tich, tinh toan xu ly s6 li¢u: B.H.T.; Viét ban thao bai béo:
b.H.T.; Chinh stra bai bao: B.H.T.

Loi cam doan: Tac gid cam doan bai bdo nay la cong trinh nghién ctru tac gia, chua duoc
cong bo ¢ dau, khong sao chép tir nhitng nghién ctru trude day; khong co6 su tranh chap loi
ich.

Tai ligu tham khao

1. Zhao, M.M.; Chen, Y.P.; Xue, L.Q.; Fan, T.T.; Emaneghemi, B. Greater health risk
in wet season than in dry season in the Yellow River of the Lanzhou region. Sci.
Total Environ. 2018, 644, 873-883.

2. Jiang, T.; Wang, D.Y.; Wei, S.Q.; Yan, J.L.; Liang, J.; Chen, X.S.; Liu, J.; Wang,
Q.L.; Lu, S.; Gao, J.; Li, L.L.; Guo, N.; Zhao, Z. Influences of the alternation of wet-
dry periods on the variability of chromophoric dissolved organic matter in the water
level fluctuation zone of the Three Gorges Reservoir area, China. Sci. Total Environ.
2018, 636, 249-259.



Tap chi Khi twong Thiy vin 2021, 730, 1-7; doi:10.36335/VNJHM.2021(730).1-7 6

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Wu, T.; Wang, S.; Su, B.; Wu, H.; Wang, G. Understanding the water quality change
of the Yilong Lake based on comprehensive assessment methods. Ecol. Indic. 2021,
126, 107714.

Hany, A.; AKl, F,; Hagras, M.; Balah, A. Assessment of recent rehabilitation
projects’ impact on water quality improvement in Lake Burullus, Egypt. Ain Shams
Eng. J. 2021. In Press, Corrected Proof. https://doi.org/10.1016/j.asej.2021.05.006.
Molly, JW.; Ted, R.A.; Matthew, P.; David, W.B.; Jonathon, J.L.; John, K.; Mari N.
An assessment of water quality in two Great Lakes connecting channels. J. Great
Lakes Res. 2019, 45(5), 901-911.

Natarajan, M.; Solai, M.S.; Johnpaul, V.; Gowrishankar, K.R.; Arun, M,
Boopalakrishnan, R. Seasonal water quality assessment in Valankulam Lake,
Coimbatore. Mater. Today:. Proc. 2020. In Press, Corrected Proof.
https://doi.org/10.1016/j.matpr.2020.10.240.

Vasistha, P.; Ganguly, R. Water quality assessment of natural lakes and its
importance: An overview. Mater. Today:. Proc. 2020, 32, 544-552.

Wu, Z.; Wang, X.; Chen, Y.; Cali, Y.; Deng, J. Assessing river water quality using
water quality index in Lake Taihu Basin, China. Sci. Total Environ. 2018, 612, 914-
922.

Wu, Z.; Lai, X.; Li, K. Water quality assessment of rivers in Lake Chaohu Basin
(China) using water quality index. Ecol. Indic. 2021, 121, 107021.

Li, T.; Li, S.; Liang, C.; Bush, R.T.; Xiong, L.; Jiang, Y. A comparative assessment
of Australia's Lower Lakes water quality under extreme drought and post-drought
conditions using multivariate statistical techniques. J. Cleaner Prod. 2018, 190, 1-
11.

Zhao, Y.; Xia, X.H.; Yang, Z.F.; Wang, F. Assessment of water quality in
Baiyangdian Lake using multivariate statistical techniques. Procedia Environ. Sci.
2012, 13, 1213-1226.

Kazi, T.G.; Arain, M.B.; Jamali, M.K.; Jalbani, N.; Afridi, H.1.; Sarfraz, R.A.; Baig,
J.A.; Shah, Q.A. Assessment of water quality of polluted lake using multivariate
statistical techniques: A case study. Ecotoxicol. Environ. Saf. 2009, 72, 301-309.
Lé, H.B.T.; Ché, B.L.; Nguyén, H.T. So sanh két qua danh gia chat luong nudc bang
danh gia toan dién mo va chi s chat luong nude: trudng hop nghién ciru song Bong
Nai. Tap chi Phat trien Khoa hoc va Cong nghé 2014, 17.

Nguyén, V.H.; Pham, N.A.T.; Nguyén, M.H.; Thuy, C.T. Panh gia chat lugng nudc
séng Bo o tinh Thira Thién Hué dua vao chi s6 chat lugng nudc (WQI). Tap chi Khoa
hoc, Pai hoc Hué 2010, 58, 77-85.

Lan, T.T.; Long, N.P. Assessment of surface water quality by water quality index
(WQI) at the Cai Sao canal, An Giang province, Vietnam. Livest. Res. Rural Dev.
2011, 23, 151.

B6 Tai nguyén va Méi truong, Quyét dinh s6 879/QD-TCMT ngay 01 thang 07 nam
2011, Tong cuc Mai truong, Ha Noi, 2011.

Dubey, M.; Ujjania, N.C.; Borana, K. Water Quality Index (WQI) of Sarangpani
Lake, Bhopal (India). Environ. Ecol. 2016, 34-4D, 2475.

Suna, W.; Xiaa, C.; Xua, M.; Guoa, J.; Suna, G. Application of modified water
quality indices as indicators to assess the spatial and temporal trends of water quality
in the Dongjiang River. Ecol. Indic. 2016, 66, 306.

Lumb, A.; Sharma, T.C.; Bibeault, F.; Klawunn, P. A Comparative Study of USA
and Canadian Water Quality Index Models. Water Quality. Exposure Health 2011,
3-3, 203.



Tap chi Khi twong Thiy vin 2021, 730, 1-7; doi:10.36335/VNJHM.2021(730).1-7 7

20. D3, H.T.; Vi, T.M.; Pinh. M.C. Panh gia chét lugng nudc hd nudc xanh tai xa An
Son, huyén Thay Nguyén, Thanh phé Hai Phong bang chi sé chét luong nuéc (WQI),
chi s6 pha dudng (TSI) va chi s6 6 nhiém kim loai nang (HP1). Tap chi Khoa hoc
DHQGHN: Cac Khoa hoc Trdi dat va Moi truong 2017, 33, 45-54.

21. Robin, M.P.; Edward, S.F. Absorption spectrum (380—700 nm) of pure water. II.
Integrating cavity measurements. Appl. Optics 1997, 36, 8710-8723.

22. Turoczy, N.J. Calcium chemistry of Blue Lake, Mt Gambier, Australia, and
relevance to remarkable seasonal colour changes. Arch. Hydrobiol. Suppl. 2002, 156,
1-9.

23. Andrew, L.T. Identification of processes regulating the colour and colour change in
an oligotrophic, hardwater, groundwater-fed lake, Blue Lake, Mount Gambier, South
Australia. Lakes Reservoirs Res. Manage. 2000, 5, 161-176.

Evaluation of seasonal water quality and determination of causes
of water color change in a blue lake at An Son Commune, Thuy
Nguyen District, Hai Phong City

Do Huu Tuan?

! Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai,
Thanh Xuan, Hanoi, Vietnam; tuandh@vnu.edu.vn

Abstract: Color of a lake at An Son Commune, Thuy Nguyen District, Hai Phong City
changes between dry and rainy seasons. Evaluation of the lake water quality by season and
the reasons of water color change between two seasons is very urgent. By sampling and
analyzing chemical parameters in water and assessing water quality, the results showed that
the water quality index (WQI = 1) was bad Total suspended solids (TSS) increased from
0.05 mg/l in the dry season to 7.83 mg/L in rainy season and turbidity increased from 1.0
NTU in the dry season to 2.2 NTU in the rainy season. While the concentration of CaCOs
and Ca(HCO3)2 both decreased in the rainy season (CaCOs from 304 mg/l in the dry season
to 240 mg/l in the rainy season, Ca(HCOz)2 from 67.75 mg/l to 47.21 mg/l). Sechi depth
decreased from 17.5 m (dry season) to 6.5 m (rainy season). TSS and turbidity increasing,
CaCOs and Ca(HCO:s). decreasing caused blue color in the rainy season less blue than the
dry season.

Keywords: Lake water quality; Blue lake; Seasonal water quality change.



