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Tém tit. Ba hd dai dién & thanh phd Pong Ha, tinh Quang Tri (ho Khe Sén, Dai An va Khe May) duwoc
lyra chon d€ 1y mau va phan tich cac thong s6 chat lwong nude: nhiét do, pH, DO, d trong, TSS, d6 dan
dién (EC), COD, BODs, TN, NH4*, NOs-, NOz, TP, PO4*- va chlorophyll-a (Chl-a) trong thoi gian ttt thang
6 dén thang 8 nam 2017. Céc két qua cho thdy mttc 6 nhidém céc chat hitu co (BODs, COD) va céc chat
dinh duéng (TN, TP) & ho Khe San va ho Dai An cao hon so véi ho Khe May (p < 0,05); nong do Chl-a
trong cac ho ciing kha cao, trung binh dao déng trong khoang 9-84 pg/L, biéu hién ctia su pht dudng.
D6i véi ca 3 ho, photpho la yéu td quyét dinh sy phtt dudng (90 % treong hop c6 ty s6 TN/TP 2 6). Mtkc
phtt dudng cta cac h6 duoc danh gia dwa vao chi s6 dinh dudng Carlson (TSI) va Wollenweider (TRIX):
hd Dai An va hd Khe Sén da bi pht dudng (cac gia tri TSI > 60 va TRIX = 6+ 8), riéng h6 Khe May & miic
phtt dudng trung binh — phtt dudng vé6i TSI > 50 va TRIX = 5+6. Tuong quan gitta chi s6 TSI, TRIX va cic
théng s chat luong nuéc cling dwgc danh gid.
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Abstract. Three representative lakes in Dong Ha city, Quang Tri province (Khe San, Dai An and Khe
May) were selected for sampling and analysis of water quality parameters, including temperature, pH,
DO, transparency, TSS, conductivity (EC), COD, BODs, TN, NH4, NOs, NO2, TP, PO+*, and
chlorophyll-a (Chl-a) during the period from June to August 2017. The results show that organic
pollution levels (BODs and COD) and nutrients levels (Tuy nhién, and TP) at Khe San and Dai An were
higher than those at Khe May lake (p < 0.05); Chl-a concentrations in the lake water were also high with
an average of 9-84 ug/L, considered as the eutrophication level. Phosphorus was a limiting factor for the
eutrophication at the three lakes: 90% of the ratios of TN/TP is higher than 6. The eutrophic status at the
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lakes was assessed on the basis of Carlson trophic index (TSI) and Wollenweider trophic index (TRIX):
Dai An and Khe San lakes are at the eutrophic status with the TSI values higher than 60 and TRIX values
in the range of 6-8; Khe May lake is at the level from mesotrophic to eutrophic with TSIs higher than 50
and TRIX = 5+6. The correlations between the TSI, TRIX, and the water quality parameters were also

analyzed.
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1 Mé dau

bong Ha la thanh phd tinh ly, trung tam
chinh tri, kinh t& van hoa, xa hoi cta tinh Quang
Tri. Thanh phé Pong Ha hién ¢6 6 ho 16n nho va
mot s8 kénh dan nude, phan ba déu khép trén dia
ban thanh phd [1]. Cachd nay ¢6 vai tro quan trong
trong viéc tao canh quan thién nhién, diéu hoa vi
khi hau, lvu gitr va tiéu thoat nudc, cung cdp nude
cho canh tac néng nghiép, twdi cay... Dong thoi,
cac ho cting la noi ti€p nhan cdc ngudn nude thai
sinh hoat ttr cdc khu dan cu, cac hoat dong san xuét
nho va dich vu (thuwong mai, y t€, gido duc...) va
nudc chay tran trong thanh phd. Do cac nguén
nudc thai chua duwoc xt 1y hiéu qua va cong tac
kiém soat 6 nhiém mai truong con han ché, nén gay
lo léng vé su 6 nhiém cac hd, dic biét 1a sy phu
dudng vao mua kho. Thuyec t€ da c6 hién twong ca
chét hang loat & ho Pai An xay ra vao cudi thang
7/2016.

Phii dwong (eutrophication) la hién tuong
phat trién manh cua thuc vat nuedce (cha yéu la tao),
gdy ra do giau cac chat dinh dudng trong nuedc, ddc
biét 1a cac hop chat nito (N) va photpho (P), dan
dén nhiing rdi loan khong mong mudn d6i voi can
béng thiy sinh va gay lo 1ang vé chat luong nuéce
[2]. Sy phtt dudng thuong xuat hién ¢ cac ho, lam
cho nudc h6d ¢ mau xanh réu déc trung. Khi tao
phat trién bung nd, hién twong “né hoa tao” (algal
bloom) xudt hién kem theo sw phat trién tao doc,
phoéng thich vao nwdc mét s6 chat doc va gay doc
ddi véi cac loai thuy sinh trong chudi thite an (ké

ca cd), gy doc ddi véi nguoi néu st dung nude ho
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cho an udng, boi 16i va dn ca danh bat tir ho. Mit
khéc, qua trinh phan huy tao (khi tao chét do thiéu
anh sang) sé lam giam oxy hoa tan (DO) trong
nudc, gay mui khoé chiu cho khong khi khi tdo phan
hay ¢ diéu kién ky khi. Cac ho bi pht dudng
thuong c6 DO cao ¢ tang mat, nhung thiéu DO &
tang dwdi va 16p day, lam chét ca va cac loai dong
vat day khac. Nhu vay, mot khi ho bi pht dudng,
nguoi ta thuong goi 1a “ho chét” vi rat kho phuc
hoi lai trang thai nghéo dinh dudng hoac phu
dudng ¢ mutec thap cua hd nhu ban dau [2, 3].

Trong nhiéu ndm qua, da c6 mot s6 dé tai/dw
an dé cap dén hién trang mdi truong nudc mat,
trong d6 ¢6 cac ho 16n ¢ tinh Quang Tri (h6 Khe
May, ho Trung Chi...). Trong chuong trinh quan
trdc mdi truong tinh Quang Tri hang nam, chat
lwong nudc ¢ 9 hd trén dia ban tinh cliing dwoc
quan trc. Song, cho dén nay, chua c6 nghién ctru
nao vé tinh trang dinh dudng (hay muac phu
dudng) cac ho ¢ thanh pho Dong Ha.

Bai bao nay cung cdp thong tin vé hién trang
chat luong nudc va mirc pht dudng cua 3 ho &
thanh phd Dong Ha (ho Khe May — ho 16n, ndm xa
cac khu dan cu va it ti€p nhan nuwde thai; ho Khe
San va ho Dai An — hai h6 nam ¢ trung tam thanh
pho, phai ti€p nhan nhiéu nudc thai tir cac hoat
dong trong khu vizc) nham déng gop tich cuc vao
cong tac quan ly va kiém soat 6 nhiém mai truong

¢ dia phuong.
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2 Phuong phap
2.1  Chuan bi mau

Tién hanh 14y mAu 6 3 hd, ho Khe May (KM),
h6 Khe San (KS) va ho Dai An (DA) trong 3 dot vao
mua kho (thang 6, 7, 8 ndm 2017) — mua lo lang
nhiéu vé sy phtt dudng ho. Tai mdi ho, tuy theo dia
hinh hd, chon 2 dén 3 diém dai dién dé 1ay mau,
twong ting ky hidu 1a KM1, KM2, KM3, KS1, KS2,
DA1 va DA2 (c4c vi tri 1dy mau duoc trinh bay &
Hinh 1). Tai mdi diém, mau thu dwoc 1a mau td hop
tlt cac phan mau duoc 18y & 2 dén 3 dd sau, tuy
thudc vao do sdu ho. Quy cach 1dy mau va bao
quan mau tuan theo quy dinh trong TCVN 5996~
1995.

2.2 Do va phan tich cc thong s chat lwgng

nudc

Ap dung cac phuong phép tiéu chuan cta
Viét Nam va qudc t€ (SMEWW, APHA, 1998) dé
do/phan tich cac thong s6 chat luong nude (CLN).
Do tai hién truong nam thdng sd: nhiét do, pH, do
dan dién (EC), DO va do trong (SD) tai 2 diém
(diém do truing véi diém 18y mau) va do & 2-3 d6
sau, roi lay gia tri trung binh. Muoi thong s6: chat
ran lo lting (TSS), nhu cau oxy hda hoc (COD), nhu
cau oxy sinh héa (BODs), POs*, tong photpho (TP),
tong nito (TN), NHs+", NO2-, NOs-, chlorophyll-a
(Chl-a) dwoc phan tich trong phong thi nghiém.
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Hinh 1. Cac vi tri 1ay mau nuée ho khao sat
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23 Danh giad chat lugng nwéc va miec

pht duéng ho

- Dénh gia chit lwgng nuwdc hd qua so sanh
voi QCVN 08-MT:2015/BTNMT (muc Al, A2, Bl
va B2) [4]. Ap dung chi din caia WHO [2] d¢& xac
dinh yéu td gidéi han ddi véi sy pht dudng ho.
Danh gia mttc pht dudng (hay tinh trang dinh
dudng) ho dwa vao Chi s6 dinh dudng Carlson [5]
va Chi s6 dinh duwong Wollenweider [3].

— Chi s¢'dinh dwong Carlson (TSI):

TSIte = 4,15 + 14,42 x In [TP] 1)
TSlIchi-a = 30,6 + 9,81x In [Chl-a] @)
TSIsp = 60 — 14,41 x In [SD] 3)

trong d6 [TP] va [Chl-a] 1a nong dd TP (ug/L) va
Chl-a (pg/L); [SD] la d6 trong (m); TSIte, TSIchi-a va
TSIsp twong tng la chi s tinh trang dinh dudng
theo TP, Chl-a va SD. Tt 46, tinh duoc gia tri TSI
trung binh (TSIw):

TSlw = (TSIte + TSIchi-a + TSIsp)/3 4)

— Chi s6'dinh dwong Wollenweider (TRIX):
log([Chl - a] x [aD%| x [DIN] x[TP]) +1,5
1,2

()

TRIX =

trong d6 [TP] va [Chl-a] nhw 6 (1) va (2); [aD%]| la d6
1éch (%) gitta n6ng do oxy hoa tan so v6i bao hoa o
nhiét d6 xac dinh; [DIN] 1a tong ndng d6 nito vo co
hoa tan (pg/L):
[DIN] (/L ) = [N-NOs] + [N-NO=] + [N-NH#]  (6)
Mtc pht dudng ho duoc xac dinh dya vao
thang phan loai ctia TSI [3] va TRIX [2].
24  Xtelysé liéu
Ap dung phrong phap thong ké, dung phan
meém Microsoft-Excel v6i cong cu Data Analysis,
dé xtr ly cac so liéu: tinh cac dai luong thong ké co
ban, phan tich phuong sai va phan tich twong

quan.
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3  Két qua va thao luan

3.1  Chitlugng nudc ho

V@ cdc chdt 6 nhiém hitu co (hay mikc 6 nhiém
hitu co): H6 Khe May c6 mtkc & nhiém hitu co thap
hon so véi hd Dai An va ho Khe Sén véi p < 0,05:
COD va BOD:s trung binh ¢ hé Khe May dat mtic
A2, trong khi nhiéu gié tri COD & h6 Dai An va Khe
San chi dat mtc B1. Nong d6 DO trung binh trong
ca 3 ho déu dat mitc A2 (=5 mg/L).

Vé cdc chit dinh dudng (N va P): Trong cac
ho khao sat, nong d6 N-NO: khoang 0,01-0,22
mg/L, trong d6 vao thang 8 (dot 3), cé nhiéu gia tri
vuegt qua muc Bl (>0,05 mg/L); nong d6 N-NH4*
khoang 0,02-0,51 mg/L; riéng ho Khe Sin va hod
Khe May chi dat mtrc B1 va B2 (<0,9 mg/L), con hd
Dai An khong dat murc B2 (>0,9 mg/L); nong d6 TN
va TP trong cac ho twong ting la 0,44-2,66 mg/L va
0,03-0,20 mg/L; trong d6, hd Pai An va ho Khe San
c6 TN va TP cao hon ho Khe May (p < 0,05).

3.2 Mitc phu dudng hod

Nong d¢ Chl-a trong cac ho déu kha cao,

trung binh theo thoi gian (3 dot) khoang 25-63
ug/L va theo khong gian (3 ho) la 9-84 pg/L, ching
to mat do tao trong cac ho kha cao, bi€u hién ctua
st phti dudng [5]. D& khing dinh chac chan hon vé
muc phtt dudng ¢ cac ho, can danh gid qua chi s6
TSI hoac TRIX.
Mitc pht dudng theo chi s6 TSI. Két qua ¢ Hinh 2
cho thdy, ho Pai An va ho Khe Sén da bi phu
dudng (cac gia tri TSI > 60), riéng h6 Khe May &
miutc pht dudng trung binh véi TSI > 50.

Mitc pha dudng theo chi s6 TRIX. Két qua &
Hinh 3 cho thady ho Khe May c¢6 mttc pht dudng
trung binh — phtt dudng véi TRIX = 5+6, con ho
Dai An va Khe San déu ¢ muc giau dinh dudng
(hay phtt dudng) voi TRIX = 6-8.

Dai véi ca 3 ho, gitra chi s6 TSI va TRIX cling
c6 twong quan tuyén tinh chdt véi R = 0,81 va

p <0,01. Nhu vay, dé€ theo d6i mirc phtt dudng cac
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ho, c6 thé sit dung hodc chi sd TSI hodc chi sd
TRIX. Chi s& TSI don gian hon, nhung chi s6 TRIX

duoc tinh tir nhiéu théng s6 hon, nén dai dién hon.
3.3  Y&u to gi6i han sy pht dudng

Yéu t6 gidi han sy pht dudng (YTGH) duoc
xac dinh dwa vao ty s6 TN/TP [2]. Két qua & Hinh
4 cho thdy: Hau hét cac truong hop (19/21 chiém
90%) c6 ty s& TN/TP 2 6, tiec P la YTGH; chi 5%
(1/21) treong hop ¢6 TN/TP <4,5 tie N 1a YTGH va
5% (1/21) la ca N va P la YTGH véi TN/TP = 4,5+6.
C6 thé cho rang, ddi véi 3 ho khao sat, P 1a YTGH
s pht dudng.

Nhu vay, d€ kiém soat sy pht dudng cac ho,
can c6 giai phap phu hop dé€ giam (hay han ché)
cac ngudn phat thai photpho vao cac h6. Ngudn
thai P nhiéu nhat 14 ttt nuwdc thai sinh hoat va nudc
thai cac khach san, nha nghi... (do dung cac chét
tay rira, xa phong chita nhiéu P) va nudc chay tran
qua vung canh tac nong nghiép (do dung phan lan
chira P).

Twong quan giira chi s dinh dudng va cic thong
s6 chat lugng nudc

Do chi s6 TSI va TRIX phu thudc vao nong
do TN, TP va chlorophyll-a, nén khi tim duwoc
twong quan gitta chung, c¢6 thé du doan duoc TSI
va TRIX 6 ho khi biét TN va TP - la nhitng thong
s0 duoc phan tich nhanh hon so véi tinh toan TSI
va TRIX. Phéan tich twong quan (dua vao hé s&
twong quan R) d8i v6i mdi hod cho thay:

- C6 twong quan tuyén tinh chat gitra TSI va
TP d6i v6i ho Khe May, ho Khe San (véi R tuong
tng la 0,87 véin =9 va 0,99 voi n = 6); gitta TSI va
Chl-a ddi v6i ho Pai An, ho Khe San (v6i R twong
tng la 0,94 v6i n = 6 va 0,85 véi n = 6). Chua tim
duoc teong quan thudn gitta TSI va TP d6i véi ho
Dai An; gitta TSI va d¢ trong cta ca 3 ho khao sat
déu cé twong quan nghich. Diéu nay la hién nhién,
vi khi TSI1én thi mitc phti dudng tang 1én lam tang
mat do tao trong ho va do vay, lam giam dd trong

ctia ho.
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Hinh 2. Chi s6 TSI & cac ho khao sat (6-8/2017); TB:
trung binh (n = 3)
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Hinh 3. Chi s6 TRIX & cac h6 khao sat (6-8/2017)
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Hinh 4. Bién dong ti s6 TN/TP theo khong gian va thoi
gian & cac ho khao sat (6-8/2017)

- Déi vdi ca 3 ho, cd tuong quan tuyén tinh
gitta TRIX va Chl-a véi R = 0,65+0,87; gitta TRIX va
TN véi R = 0,65+0,88.

— C6 tuong quan gitta TSI va TRIX ¢ ca 3 ho
(Pai An, Khe May va Khe Sén), song khong chat
voi R teong ting 1a 0,72; 0,45 va 0,40. So di vay co
thé'1a do s6 mau con it, nén két qua twong quan nay

chua dai dién cho cic ho khao sat. Tuy vay, khi
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tdng cd mau dé phan tich twong quan d4i véi ca 3
ho (n =21) va coi ca 3 ho déu & cung mét khu vue,
c6 dac diém dia hinh nhw nhau va bi tac dong cua
cac hoat dong tir nhién va nhan tao nhu nhau (vi
chting déu nam trén dia ban thanh phd Pong Ha),
sé tim duoc twong quan chdt hon gitta cac thong s6
va chi s6 TSI, TRIX, tuong quan gitta TSI va TRIX
nhu 6 Bang 1.

Nhu vay, khi danh gia tinh trang dinh
dudng ctia cac ho, cé thé ap dung mot trong hai chi
s6 TSI hodc TRIX. Song c6 thé cho rang, chi s§ TRIX
co6 tinh dén nhiéu thong s6 hon nén tinh dai dién
cao hon. Tuy nhién, chi sd TSI (chi tinh dén 3 thong
s0) lai don gian hon va nhanh hon trong danh gia
tinh trang dinh dudng ho.

4  Kétluan

C6 co sd dé lo lang vé sy pht dudng cac ho
khao sat, dac biét 1a ho Khe Sdn va ho Dai An vao
mua kho. H6 Khe May dang ¢ muc dinh dudng
trung binh dén pha dudng, nén cling dang lo ngai.
Dé kiém soat si phut dudng cua cac ho, dam bao
cac ho xanh, sach, dep, nhat thiét phai kiém soat

cac nguon phat thai photpho vao cac ho, dac biétla

cac nguon nudc thai sinh hoat, nudce thai tir cac
khach san, nha nghi... D& danh gid tinh trang dinh
dudng cta cac ho, c6 thé dua vao hodc chi s6 TSI
hoéc chi s6 TRIX. Mit khéc, can tiép tuc quan trac
va danh gid tinh trang dinh duwdng cua cac ho quan
trong trén dia ban toan tinh (dwa vao TSI hodc
TRIX) d€ co giai phap phu hop bao vé moi truong
& cac ho.
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Bang 1. Hé s0 twong quan (R) gitia chi s6 dinh dudng va cac thong s6 chédt luong nude @

pH EC DO CcOoD Ef:ng TN TP Chl-a TSI TRIX
pH 1
EC 0,03 1
DO 0,29 -0,80 1
COD 0,01 0,94*  -0,69 1
gfng 0,07 -094 078  -090 1
TN -0,14 0,91 0,81 0,81* 0,91 1
P 0,37 0,67* -0,44 0,61* -0,66 0,67* 1
Chl-a 0,08 0,89*  -0,81 0,75**  -0,79 0,83*  0,63* 1
TSI 0,31 0,79**  -0,63 0,70 -0,72 0,77% 093  085* 1
TRIX -0,13 0,88* 0,87 0,72** 0,85 0,95*  0,67* 0,90** 0,81* 1

@ Ky hiéu "la ttng véi p < 0,01; ky hiéu * ting véi p < 0,05.
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