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Tom tit. Kénh Ngu Ha va 8 hé trong Kinh thanh Hué duoc hra chon dé Idy mau
va phan tich cac thong sé chit luong nudc: nhiét do, pH, SS, EC, DO, COD, amoni,
NOs, NO,, PO,*, TN, TP, chlorophyll- a va tdng coliform trong thoi gian tir thang
3 dén thang 7 nim 2011. Cac két qua cho thdy, cac ngudn nudc khao sat déu bi 6
nhiém hitu co: COD trung binh theo thoi gian (thang) la 23 - 31 mg/L, theo khong
gian (hd-kénh) 1a 18 - 38 mg/L va khong dat loai B1 theo QCVN08:2008/BTNMT.
V& muc 6 nhidm hiru co, co6 thé chia cac hd-kénh thanh 2 nhém - nhém 1 gom céc
hd Doai (D), Tién Bao (TB), Tinh Tam (TT), Kim Thay ngoai (KTN), Xa Tic (XT),
Thanh Hoang (TH) c6 cting muc 6 nhidm (p > 0,05) va nhém 2 gdm hd Cay Mung
(CM), Tan Miéu (TM), kénh Ngu Ha (NH) c6 cting mac 6 nhiém, nhung cao hon
so v&i cac hd nhém 1 (p < 0,05). Cac hd-kénh bi 6 nhidm boi cac chét dinh dudng:
nong d6 N-NO, khoang 0,01 - 0,21 mg/L va khong théa mén loai B2; nong d6 N-
amoni khoang 0,02 - 3,86 mg/L va da sé khong thoa man loai B1; ndng do P-PO,*
khoang 0,03 - 2,21 mg/L, TN va TP twong tng khoang 0,55 - 4,86 mg/L va 0,04 +
2,97 mg/L. V& muc 6 nhim bai cac cht dinh dudng, c6 thé chia thanh 3 nhém ho-
kénh v6i mirc 6 nhiém TN ting dan (p < 0,05) theo thi tu: nhém 1 (hd B, TB, TT,
TM, XT, TH), nhém 2 (hd KTN va kénh NH — vi tri NH1) va nhém 3 (hé CM va
kénh NH — vi tri NH2). Hau hét cac hd-kénh khao sat déu & mic siéu phu dudng
khi danh gi4 qua Chi s6 dinh dudng Carlson (TSI) va chi sé dinh dudng
Wollenweider (TRIX). Vao diu mua kho (thang 3, 4), ddi voi da sb cac ho-kénh, P
la yéu té gi6i han sy phii dudng, nhung vao giita va gan cudi mua khé (théang 5, 6,
7), N lai 12 yéu té gi6i han su pht dudng. Gitra TSI va TRIX c¢6 tuong quan tuyén
tinh vai hé sé tuong quan R = 0,63 (p < 0,05).

1. Mé dau

Kinh thanh Hué c6 dién tich 520 ha véi trén 60.000 dan sinh séng. Trong Kinh
thanh ¢ 41 hé 16n nho, chiém gan 10% dién tich Kinh thanh [1, 2]. Hé thong hd va
kénh din nudc da tro thanh mot phan khong thé tach roi cua quan thé kién trdc canh
quan Kinh thanh Hué, giit nhiéu chtrc ning quan trong trong lich sir hinh thanh va phat
trién d6 thi Hué. Céc hd-kénh nay khong nhitng tao canh quan cho Kinh thanh Hué,
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cung cap ngudn nudc cho san xuat nhu nudi ca, trdng trot (rau mudng, sen...), ma con
giit nhiéu chic ning quan trong khac nhu: can bang méi truong sinh thai, tiéu thoat
nuéc bén trong Kinh thanh... Trong nhiéu nim qua, nhiéu chat thai (rin va long) khdng
qua xir Iy duoc thai bira bai vao cac ho-kénh, nhiéu hd bi bdi lap, tic nghén 16i thong
giita c4c hd vé6i nhau va véi kénh thoat Ngu Ha, nén mdi truong cac hd da xubng cap
nghiém trong va rit dang lo ngai. Nhu d4 biét, néu da xay ra sy phu dudng cac hd, su
pha dudng s& ngay cang nghiém trong hon, thiic day thuc vt nudc (chu yéu 1a tao) phét
trién manh, c6 thé 1am cho céc hd tro thanh cac luu vuc “chét”. Cho dén nay, da c6 mot
s6 nghién ciu vé chat lwong nuéc va 6 nhiém nudc cac hd - kénh trong Kinh Thanh
Hué cia mot sb tac gia nhu N. V. Hop va cong su (1996) [4], N. V. Hop, H. T. Long, P
K. Liéu (1999) [5], P. X. Thanh (2007)... Nam 2010, N. T. C. Yén [6] d4 budc dau
nghién ciru 4p dung md hinh Chi sé dinh dudng dé danh gia tinh trang phu dudng cac
hd, nhung sé hd va thoi gian khao sat con han ché.

Bai b4o nay tiép tuc dé cap dén cac két qua danh gia chat lvong nudc va &p dung
Chi s6 dinh dudng dé danh gia tinh trang phu dudng cua cac hd nhim cung cip thém co
so dir lieu vé méi truong hé thong hd-kénh trong Kinh thanh Hué.

2. Phwong phap nghién ciru
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Hinh 1. V; tri ldy mau tai cac kénh — hé Kinh thanh Hué:
NH: kénh Ngu Ha, B: h6 Podi, TB: hé Tién Bao, TT: ho Tinh Tam, CM: ho Cdy Mung, KTN:
Kim Thaiy Ngoai, TM: ho Tan Miéu, XT: ho X& Tdc, TH: ho Thanh Hoang); cac con sé 1,2,...,41
chi ther tu céc ho.
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Tién hanh lay miu ¢ kénh Ngu Ha va 8 hd lua chon thudc 4 phuong khac nhau
trong Kinh thanh Hué (hinh 1) trong thoi gian thang 3 — 7/2011 (6 dot lay mau, 1
dot/thang: 22/3, 11/5, 01/6 va 26/7/2011; riéng thang 4 ldy mau 2 dot vao ngay 05/4 va
26/4) v6i 11 mau/dot (2 mau ¢ kénh Ngu Ha, 2 mau & hd Tinh TAm va 7 mau & 7 hd
con lai). Tai mdi diém ldy mau, tiy thudc vao do sdu cua ho-kénh, ldy mau & do sau 20 -
30 cm (néu d6 sau caa hd < 50 cm); ldy mau t6 hop (1 : 1) & 2 do sau, 20 - 30 cm va 50
— 60 cm (néu d6 sau cua hd khoang 80 — 100 cm hoic sau hon). Tai mdi ho-kénh, tién
hanh 1ay miu ¢ 2 diém (cach bd mot khoang céch thich hop), rdi to hop lai thanh mot
mau theo ty 1& thé tich 1:1 va dem vé phong thi nghiém dé phan tich. Quy cach lay mau
va bao quan mau tuan theo cac quy dinh trong TCVN 5996-1995.

2.2. Phwong phdp do/phan tich cac thong sé chdt lwong nwéc

Céc phuong phap do/phan tich cac théng sé chit lwong nudc 1a cac phuong phap
tiéu chuan caa Viét Nam va/hoic qudc té [3, 7]. Bdi véi cac thong sé do tai hién truong
nhu nhiét 6, pH, d6 dan dién (EC), oxy hoa tan (DO) va do trong (SD), tién hanh do tai
2 diém khac nhau trong hé (diém do trung v6i diém ldy mau) va tai méi diém, do & cac
d6 sau khac nhau tly thudc vao d6 sdu cua hd dé lay gia tri trung binh. Cac thong sb
phan tich trong phong thi nghiém bao gdm: chét rin lo ltng (SS), nhu cau oxy hoa hoc
(COD), tong nito (TN), nitrat (NOs), nitrit (NO), amoni (NH4"), tong photpho (TP),
photphat (PO,%), téng coliform (TC) va chlorophyll-a.

Chit lwong phuong phap phén tich cac thong sb NOs, NO,, NH," va PO,*
duogc kiém tra (truéc mdi dot phan tich) qua viéc xac dinh do lap lai (khi phan tich mot
mau thuc té) va do dang ctia phuong phap (khi phan tich mot mau thém chuan — spiked
sample). Két qua cho thdy, cac phuong phap dat duoc do lip lai tét voi RSD < 9% (n =
3) va do ding tét véi d6 thu hdi 96 — 99%.

2.3. Phwong phdp ddnh gid chdt lwong nwéc va tinh trang phit dwong hé-
kénh

Chéat lwong nuéc duoge danh gia qua tirng thdng sé riéng biét bang cach so sanh
v6i Quy chuan Ky thuat Québc gia vé chat lwgng nuée mat QCVN 08:2008/BTNMT.

Xac dinh yéu té giéi han dbi voi sy phu dudng ho-kénh dua vao ty sé6 TN/TP
theo chi dan caa WHO (2002) [10].

Ap dung phuong phap phan tich phuong sai (ANOVA) 2 yéu té dé danh gia tac
dong cua yéu td thoi gian (thang) va yéu té khong gian (hd-kénh) dén chét luong nudc
ho-kénh khao sét.

Panh gi4 tinh trang pha dudng hd-kénh dwa vao Chi s phu dudng do Carlson
(1977) va Wollenweider (1998) dé xuét:

- Tinh todn Chi s6 dinh dudng theo Carlson (TSI) [8]:
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TSI - P (TSI dbi véi photpho) =4,15+ 14,42 . InCrp (@)
TSI - Chl (TSI dbi vai chlorophyl-a) = 30,6 + 9,81 . InCchi-a 2
TSI - SD (TSI d6i véi d6 trong) =60-14,41. InSD (3)

trong d6, InCrp, INCcnia va InSD twong ung 1a logarit tu nhién cia nong do tong
photpho (ug/L), ndng d6 chlorophyll-a (pg/L) va do trong (m). Tir d6, tinh toan Chi sb
TSI theo cong thic (4):

TSI = (TSI-P + TSI-Chl + TSI-SD)/3 4
- Tinh ton Chi s6 dinh dudng theo Wollenweider (TRIX) [9]:

19(C 0 X[aD%|x C oy x Crp ) +1,5
1,2

TRIX =

Q)

trong do, Ig 1a logarit thap phan, Ccnia Va Cre nhu & (1) va (2); [aD%| la tri tuyét doi cua

do léch giira ndng d6 oxy hoa tan do duoc so véi nong do oxy hoa tan bdo hoa & nhiét
d6 xac dinh; Cpy 1a nong d6 cac dang nito vo co hoa tan:

Coin (M9/L ) = Cn-nos- + Cn-noz- + CneNHa+ (6)

Trang thai phu dudng cua hd duoc xac dinh dya vao thang danh gia mac dinh
dudng theo chi sé TSI [8] va TRIX [9].

3. Két qua va thao luan
3.1. Pdnh gid chit lwong nwéc hé-kénh dwa vao cac thong sé riéng biét

Ngoai trir thdng sb pH va NOs’, cc thong s6 SS, DO, COD, amoni, NO,", POs*
va tong coliform (TC) dbi véi hau hét cac hd-kénh trong cac dot khao sat, ndi chung,
chi thoa man loai B1 theo QCVN 08:2008/BTNMT, ttc 1a chat lwong nudc chi thoa
man cho muc dich tuéi tiéu thuy loi va cac muc dich khac c6 yéu cau chat luong nudc
twong duong . Trong nhiéu trudng hop, cac théng sé d6 khong thoa man loai B1 ma chi
thoa man loai B2 va tham chi khong thoa mén ca loai B2 — loai ¢6 chat lwong nudc thap
hon loai B1. Nhitng lo ling d6i véi chat luong nuéc cac ho-kénh bao gom:

e Sir 6 nhiém hitu co: Nong do COD trong cac hd-kénh kha I6n, dao dong trong
khoang 10 - 58 mg/L; COD trung binh theo thoi gian (thang) la 23 - 31 mg/L va theo
khong gian (h6 - kénh) 1a 18 - 38 mg/L. So sanh véi QCVN 08:2008/BTNMT, chi
60,6% (40/66) mau nudc co gia tri COD théa méan loai B1 (tic la COD trung binh + ¢
< 30 mg/L; & (bién giai tin cay 95%) = tpgs:5 X S /\/ﬁ); 31,8% (21/66) mau nuéc chi
thoa mén loai B2 (tic la COD trung binh + & < 50 mg/L) va 4,5% (3/66) mau nuée
c6 gi4 tri COD khong dat loai B2. Nong d6 COD cao dan dén DO & mot s6 hd va kénh
Ngu Ha khé thip (DO trung binh theo thoi gian 1a 3,3 — 7,0 mg/L va theo khdng gian la
3,4 — 6,4 mg/L). Trén co s& ap dung phuong phap ANOVA 2 yéu t cho théng sé6 COD,
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d4 xac dinh duoc 2 nhém hé ¢ mac 6 nhidm hitu co khac nhau: nhém 1 gom cac hé b,
TB, TT, KTN, XT va TH ¢6 cung mic 6 nhidém hiru co (p > 0,05) va nhém 2 gdm ho
CM, TM va kénh Ngu Ha c6 cing mic 6 nhidm hiru co, nhung cao hon so voi cac hd
nhém 1 (p < 0,05). Trong mua khé niam 2010, khi nghién ctu cac hé Kim Thay Ngoai,
Thai Dich, Tinh Tam, Hoc Hai, Tan Miéu, X Téc, Hitu Bao, Vudng (trong do, c6 4 hd
tring véi cac hd khao sat caa nghién ctru nay), téc gia N. T. C. Yén [6] ciing cho rang,
COD céac hd bién dong manh trong khoang 14 — 43 mg/L va hau hét chi thoa man loai
B2 va tham chi khong dat loai B2.

e Sir 6 nhiém cac chat dinh dwéng:

— Nong do N-NO; trong nuéc cac hd-kénh dao dong trong khoang rong 0,01 -
0,21 mg/L va thudong cao ¢ kénh Ngu Ha (NH1 va NH2), hé Cay Mung (CM). So sanh
v6i QCVN 08:2008/BTNMT: 66,7% (44/66) sé mau c6 ndng dd N-NO,™ chi théa man
loai B2 va dén 30,3% (20/66) sé6 mau khong thoa man loai B2 (tic 1a ndng do N-NO,”
+ &> 0,05 mg/L). Song, theo N. T. C. Yén [6], trong nim 2010, 8 hd duoc khao sét noi
trén déu c6 nong d6 N-NO,™ thoa man loai Al hoic loai B1 (nong d6 N-NO,- < 0,04
mg/L). Nhu vay c6 thé thay rang, ndng dd N-NO, trong cac hd bién dong kha manh.

- Nong d6 N-NH4* dao dong trong khoang rong 0,02 - 3,86 mg/L, trung binh
theo thoi gian khoang 0,10 - 1,25 mg/L va theo khdng gian khoang 0,06 - 2,17 mg/L.
Nhan xét nay ciing gan twong ty nhu nhan Xxét cua tac gia & [6] cho rang, trong mua kho
nam 2010, N-NH,4" cta cac hd kha cao va dao dong trong khoang 0,01 - 3,50 mg/L. So
sanh véi QCVN 08:2008/BTNMT, trong nghién ciu nay, chi nong do N-NH4" trung
binh & hd Tinh Tam (vi tri TT2) va hd XT thoa mén loai B1 (tc 1a Cy.npgs trung binh
+ & < 0,5 mg/L), con tat ca cac hd con lai déu cd ndng 46 N-NH,* khdng thoa méan loai
B1, riéng ho Cay Mung (CM) va kénh Ngu Ha (NH1 va NH2) ludn c6 nong do N-NH,*
khé& cao va khdng thoa man loai B2 (ndng dd N-NH4" < 1 mg/L).

- Ndng do P-PO,* kha cao va dao dong trong khoang rong 0,03 - 2,21 mgl/L,
trung binh theo thoi gian khoang 0,25 - 0,54 mg/L va theo khong gian khoang 0,07 -
1,63 mg/L.

Nong do cao cua cac chat dinh dudng néi trén da dan dén nong do TN va TP
trong cac mau nudc khao sat ciing kha cao, tuong tng khoang 0,55 - 4,86 mg/L va 0,04
- 2,97 mg/L. Ap dung phuong phap ANOVA 2 yéu t6 cho TN, d4 x4c dinh duoc 3 nhém
ho-kénh c6 mtc & nhiém TN khac nhau va tang dan theo tha ty: nhém 1 (hé B, TB, TT,
TM, XT, TH), nhém 2 (hé KTN va kénh Ngu Ha — vi tri NH1) va nhoém 3 (hé CM va
kénh Ngu Ha — vi tri NH2). R8 rang, mic 6 nhiém céc chat dinh dudng trong hd-kénh
khao sat 1a dang lo ngai.

Ngoai su 6 nhidm hitu co va cac chat dinh dudng, 6 nhiém vi khuan phan va céc
chat ran lo ling trong hd-kénh ciing dang ké. Tong coliform (TC) ¢ cac hd dao dong
trong khoang rong, tir 28 dén 16n hon 1.100.000 MPN/100 mL; 72,7% (16/22) s6 mau c6

97



TC théa man loai B1 cia QCVN 08:2008/BTNMT (TC < 7.500 MPN/100 mL) va
27,3% (6/22) s6 mau ¢6 TC khong dat loai B2 (TC < 10.000 MPN/ 100 mL). Néng do
chat ran lo lirng (SS) kha cao va bién dong trong khoang 10 - 67 mg/L.

3.2. Pdnh gid tinh trang pha duéng hé-kénh
3.2.1. Banh gid finh trang phii duong dia vao Chi sé dinh duwdng
3.2.1.1. Chi s6 dinh dweong Carlson (TSI)
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Hinh 2. Chi sé dinh dwdng Carlson (TSI) ciia cac ho - kénh (3 - 7/2011)

Cac két qua tinh toan TSI tir 3 thong s6 (TP, Chl-a va SD) theo cac phwong trinh
(1), (2), (3) va (4) & hinh 2 cho thiy, mirc phti dudng cta cac hd-kénh khao sat dang &
muc nghiém trong: TSI ctia hau hét cac ho-kénh (61/66 gia tri - chiém 92,4 %) déu & muc
siéu pha dudng (TSI > 70); TSI trung binh ctia mdi hd theo thoi gian (thang) khoang 72 —
89. H6 Cay Mung (CM) va kénh Ngu Ha — vi tri NH2 c6 TSI cao nhat, hay noi cach khac,
dang bi pha dudng nghiém trong nhat.

3.2.1.2. Chi s6 dinh dwong Wollenweider (TRIX)
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Hinh 3. Chi sé dinh dwdng Wollenweider (TRIX) cua cac ho-kénh (3 - 7/2011)
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Két qua tinh todn TRIX tir 4 théng s6 (TP, Chl-a, DIN va aD%) theo cong thirc
(5) cho thay: TRIX cua cac hd rat cao, dao dong trong khoang 6,4 - 10,5 (hinh 3), trung
binh theo khéng gian (ho-kénh) khoang 7,0 - 9,9, tic 1a tat ca cac ho-kénh khao séat déu
& mirc qua giau dinh dudng hay siéu pha dudng. Tuong tu nhu d6i véi TSI, cac gia tri
TRIX trung binh cua hd Cay Mung (CM) va kénh Ngu Ha — vi tri NH2 1a cao nhit. Khi
nghién ctru danh gia mirc pht dudng cac hd trong mua khoé ndm 2010, tac gia & [6] ciing
cho nhan xét tuong tu.

3.2.1.3. Twong quan giiza Chi s6 dinh dwéng va théng s6 TN, TP

Néu gitra Chi s6 dinh dudng (TSI, TRIX) va TN, TP ¢6 twong quan tuyén tinh
v6i nhau, s& xac dinh dugc TSI, TRIX khi biét TN hodc TP va nhu vay, viéc xac dinh
cac Chi s6 dinh dudng d6 tré nén don gian hon. Xem xét twong quan tuyén tinh gitra
cac bién khao sat dwa vao hé sé twong quan (R) cho thay:

- B6i véi hd - kénh riéng Ié:

Giita TSI va TN cua ho KTN va kénh NH — vi tri NH1 c6 tuong quan voi R
twong ung 1a 0,79 va 0,95 (n = 6; p < 0,05); nhung dbi vai cac hd con lai, khong co
twong quan hodc twong quan khéng chat vai R < 0,5 (p > 0,05); gitta TRIX va TN cua
ho KTN va TH ciing c¢6 tuong quan véi R tuong tng 1a 0,75 va 0,70 (p < 0,05), nhung
d6i véi cac ho khac R < 0,3;

Giita TSI va TP d6i vai cac hd KTN, TT1, NH1, XT va TH, ¢ tuong quan v6i R
=0,7 - 0,8 (p < 0,05), nhung ddi véi cac ho khac, R < 0,4; giira TRIX va TP dbi véi ho
KTN, TT1 va kénh Ngu Ha — vi tri NH2 ¢6 tuong quan vdi R tuong tng la 0,92, 0,70
va 0,72 (p < 0,05), nhung d6i véi cac hd khéc, R < 0,5. Nhu vay, o thé cho rang, dbi
v6i da sd cac hd khao sat, khdng tim duoc twong quan gitra TSI, TRIX va TN, TP, trir
mot vai truong hop riéng biét nhu hd KTN va kénh NH.

- Pbi voi tat ca cac hd-kénh khao sét, néu xem xét twong quan tir tat ca cac sb
liéu thu duoc, cho thy: gitta TSI va TN, TP va giira TRIX va TN, TP khong c6 tuong
quan hoac tuong quan khong chat véi R =0,3- 0,5 (n = 66; p > 0,05).

Cac két qua trén cho phép nhan xét rang, d6i voi da sé cac ho-kénh khao sat, dé
danh gia mirc phu dudng qua Chi sé dinh dudng, khéng thé chi xac dinh TN, TP rdi suy
ra TSI, TRIX ma bat bugc phai xac dinh cac chi sé do theo quy dinh.

3.2.1.4. Tuong quan giira 2 chi sé TSI va TRIX

Tir c4c s6 lidu TSI va TRIX dbi vai céc ho-kénh khao sat (n = 66), da thay rang,
gitta chi s6 TRIX (y) va TSI (x) c¢6 tuong quan tuyén tinh véi R = 0,63 (p < 0,05) theo
phuong trinh hdi quy tuyén tinh: TRIX = 0,11 x TSI. G day, chip nhan rang, TRIX méc
sai $6 16n hon so v6i TSI do n6 duoc tinh toan tir nhidu thong sé hon. Nhur vay, néu biét
TSI, ¢6 thé udc lwong dugc TRIX tir phuong trinh trén hay noi cach khac, khi danh gia
mtc phtt dudng cac hd-kénh, c6 thé ap dung mot trong hai chi sé TRIX hoac TSI. Song
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c6 thé thay rang, chi s6 TRIX c6 tinh dén nhiéu thdng sé hon, nén tinh dai dién s& cao
hon khi phan anh tinh trang pha dudng cac ngudn nuéc, nhung chi s6 TSI lai dwoc tinh
toan don gian hon va nhanh hon.

3.2.2. Yéu té giéi han si phii duéng

Nguyén nhan chinh gy ra sy pha dudng 13 do ham lwong cc chat dinh dudng
(cha yéu 1a nito va photpho) trong nudc cao. TUy thudc vao ngudn nuéc ma N va/hoic
P 14 yéu té quyét dinh sy pha dudng hay con duoc goi la “yéu té gioi han” (YTGH) su
pha dudng. Theo WHO [10], YTGH su pht dudng cua mot ngudén nudc (nuwdc ngot,
nudc ving cira sdng va nudc bién ven bod) duge xac dinh dua vao ti s tong nito/tong
photpho (TN/TP) trong ngudn nude dé. Ti sé TN/TP trong nudc cac hd-kénh thu duoc &
hinh 4 cho thay:
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Hinh 4. Bién dgng TN/TP theo khong gian va thoi gian (3 - 7/2011)

- Ti s6 TN/TP trong nudc cac hd khao sat dao dong trong khoang 1,0 - 35,8
(trung binh theo thoi gian khoang 3,6 - 16,3 va trung binh theo khéng gian khoang 2,6 -
15,1).

- 31,8% (21/66) ti s6 TN/TP > 6, tirc P 1a YTGH sy phi dudng cac h-kénh va
chua yéu tap trung vao dau mua kho (thang 3 va 4);

- 60,6% (40/66) truong hop c6 TN/TP < 4,5 tac N Ia yéu t6 giéi han sy phd
dudng va chi yéu tap trung vao céc thang 5, 6, 7 (gitra va gan cudi mua khd). Chi 7,6%
(5/66) truong hop la ca N va P la YTGH su phu dudng (do TN/TP = 4,5 - 6). Khi khao
st cac hod vao nam 2010, N. T. C. Yén [6] ciing cho rang, vao thang 5 va 6, N 1a YTGH
su pha dudng.
4. Két luan

Nhitng lo lang d6i véi chat lwong nudc cac hd va kénh Ngu Ha trong Kinh thanh
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Hué 1a sy & nhiém hitu co, 6 nhiém cac chat dinh dudng va vi khuan phan. Sy phu
dudng cac ngudn nudc d6 dang & mac nghiém trong. RS rang, cip béach phai co cac giai
phap phu hop dé kiém soat 6 nhiém cac hd va kénh Ngu Ha dé gop phan bao vé hé
théng nudc mat caa quan thé di tich C6 6 Hué.
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WATER QUALITY AND EUTROPHIC STATUS OF THE LAKES
IN HUE CITADEL
Nguyen Van Hop, Pham Nguyen Anh Thi, Nguyen Huu Hoang,
Vo Thi Bich Van,Thuy Chau To
College of Sciences, Hue University

Abstract. Eight lakes and canal Ngu Ha in Hue citadel were selected for sampling
and analysing water quality parameters (temperature, pH, SS, EC, DO, COD,
amoni, NO5, NO,, PO,*, TN, TP, chlorophyll- a and total coliform) during the
period from March to July 2011. The obtained results indicated that the waters
surveyed were polluted by organic matters: temporal (month) average COD of 23 -
31 mg/L and spatial (lake-canal) average COD of 18 - 38 mg/L, which did not meet
Vietnam surface water quality requirements of class Bl (according to
QCVNO08:2008/BTNMT); the lakes-canal could be divided into Group 1 including
lakes Doai (D), Tien Bao (TB), Tinh Tam (TT), external Kim Thuy (KTN), Xa Tac
(XT), Thanh Hoang (TH) with the same level of organic pollution (p > 0,05) and
Group 2 consisting of lakes Cay Mung (CM), Tan Mieu (TM), canal Ngu Ha (NH)
with the organic pollution level higher than that of Group 1 (p < 0,05); nutrient
pollution was also found: N-NO; concentrations ranged from 0,01 to 0,21 mg/L
and did not meet the requirement of class B2; N-amoni concentrations were from
0,02 to 3,86 mg/L and most of them did not meet class B1, even class B2; P-PO,*
concentrations ranged from 0,03 to 2,21 mg/L; TN and TP concentrations were
0,55 - 4,86 mg/L and 0,04 — 2,97 mg/L, respectively; the lakes-canal could be
divided into three groups with increasingly TN pollution level: Group 1 (lakes D,
TB, TT, TM, XT, TH), Group 2 (lake KTN and canal NH — sampling site NH1) and
Group 3 (lake CM and canal NH — sampling site NH2). Most of the lakes/canals
studied were at hyper-eutrophic level based on Carlson Trophic Index (TSI) and
Wollenweider Trophic Index (TRIX). For most of the lakes/canals, in the beginning
of the dry season (March and April), P was the limit factor for eutrophication, but
in the middle and the end of the dry season (May, June and July), N was the limit
factor. There was the linear correlation between the TSI and TRIX with the
correlation coefficient R = 0,63 (p < 0,05).
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