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TOM TAT

Ba ho dai dién ¢ thanh phd Da N&ng (H6 Xanh, ho Cong Vién 29-3 va ho Bau Sau)
duoc lyra chon dé 18y mau va phan tich cac thong sd chat lwong nuwdc: nhiét 49, pH,
DO, d¢ trong, TDS, COD, BODs, TN, NH«*, NOs;, NOz, TP, PO+*, chlorophyll- a
(Chl-a) va téng coliform trong thoi gian tir thang 3 dén thang 8 nam 2019. Cac két
qua cho thay, mtc 6 nhiém cac chat hitu co (BODs, COD) va cac chat dinh dudng
(NH4", NOz, TN, POs*, TP) 6 ho Bau Sau va Cong Vién 29-3 cao hon so véi HO
Xanh; Nong d6 Chl-a trong cac ho ciing khé cao, khoang 7 - 312 ug/L, biéu hién cta
su pht dudng. Ddi véi ca 3 ho, photpho (P) la yéu t6 quyét dinh sw phu dudng (76
% trueong hop cd ty s6 TN/TP 2 6). Tinh trang pht dudng ¢ cac hé duoc danh gia
dua vao chi s6 dinh dudng Carlson (TSI) va Wollenweider (TRIX): ho Bau S&u va
Codng vién 29-3 dang ¢ mttc siéu pht dudng (cac gia tri TSI twong tng 1a 78 - 81 va
67 — 76, cac gia tri TRIX twong tng la 10 — 11 va 9 - 10); riéng H6 Xanh 6 mtc phu
dudng trung binh — pht dudng v6i TSI = 49 - 64 va TRIX = 6 — 7. Tuong quan gitta
chi s6 TSI, TRIX va cac thong sd chdt lwong nudc ciing dwoc danh gia. Gitta TSI va

TRIX c6 twong quan tuyén tinh chdt véi hé sd twong quan 0,95 (p < 0,01).

Tw khéa: Pht dudng, ho, chi sd dinh dudng, Da N?mg.

1. MO PAU

Thanh phd Da Nang véi dién tich hanh chinh 1.256 km?, trong d6 950 km? phan
dat lién, c6 8 quan, huyén va 56 phuong, xa voi tong dan sd nam 2017 la 1.046.252
nguoi va mat do dan so trung binh 814,28 nguoi/km? [1]. Khu vuce d6 thi thanh phd
phat trién doc theo bo bién phia Dong, con lanh thd phia Tay hau hét 1a khu viec nong
thén va mién nti. Thanh phd cé trén 30 ho, dam nam rai rc trén 8 quan, huyén véi
tong dién tich mat nudc 1,8 triéu m?, dung tich chira nwde tdi da 3,3 triéu m? [2]. Cac ho
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phan b6 khong dong déu, ma tap trung vao mot s6 quan, huyén nhu: Cam Lé¢, Lién
Chiéu, Thanh Khé va Hoa Vang. Trong cac ho ¢ ndi thanh, Bau Tram thudc quéan Lién
Chiéu chiém dén trén 46 % tong dién tich, 15 ho c6 dién tich trén 5.000 m?2 va con lai la
cac ho nho. Chtic nang chinh ctia cac ho la tao canh quan mdi treong, diéu tiét nudc,
diéu hoa vi khi hdu, cap nwdc cho da muc dich sit dung (sinh hoat, canh tac, nu6i trong
thiiy san, tam gigt, da dang sinh hoc...) [2]. Song, cac ho cling 1a noi tiép nhan cac
nguon nudc thai tir cdc khu dan cu, cac hoat dong san xudt nho va dich vu (thuwong
mai, y t€, gido duc...) va nudc chay tran qua thanh phd. Do cac ngudn nude thai chuwa
duoc xtr ly hiéu qua va cong tac kiém soat & nhiém moi trieong con han ché, nén gay lo
léng vé sy & nhiém cac ho, dic biét 1a sy pht dudng vao muia kho.

Phii dwong (eutrophication) la hién twong phat trién manh cta thuc vat nude
(chu yéu la tao), gay ra do giau cac chat dinh dudng trong nudc, dic biét 1a cac hop
chét nito (N) va photpho (P), dan dén nhiing r&i loan khong mong mudn déi véi can
bang thty sinh va gay lo ling vé chat lwong nwdc [3]. Su phtt duwdng thuong xuat hién
O cac ho, lam cho nuwdc hd ¢ mau xanh réu déc trung. Khi tao phat trién bung nd, gay
hién tuong “no hoa tao” (algal bloom), kem theo su phat trién tao doc, phong thich vao
nudc mot sd chat doc va gay doc ddi voi cac loai thiy sinh trong chudi thitc an (k€& ca
cd), gdy doc ddi véi ngudi néu stt dung nuede ho cho dn udng, boi 16i va an ca danh bat
tte ho. Mat khac, qua trinh phan hay tao (khi tao chét do thi€u anh sang) sé lam giam
oxy hoa tan (DO) trong nudc, gy mui kho chiu cho khong khi khi tao phan huy ¢ diéu
kién ky khi. Cac ho bi phtt dudng thuong c6 DO cao ¢ tang mat, nhung thiéu DO &
tang dudi 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 la “ho chét”, vi rat khé phuc hoi lai trang thai
ngheo dinh dudng hodc pht dudng & mtrc thap cua hd nhu ban dau [3], [4].

Trong nhiéu ndm qua, da cé mot s6 nghién cttu phuc hoi va bao vé moi truong
ho db thi trén dia ban thanh phd Da Nang bang cac giai phap cong nghé sinh thai [1].
Mit khéc, hang ndm Trung tdm Quan trac Tai nguyén va Méi truong (TNMT) thudc So
TNMT Da Nang da thuc hién chuong trinh quan trac méi treong, trong dé cd quan
trac va danh gia chat lwong nude (CLN) mot vai ho véi tan xuat 4 dot/ndm. Song, cac
nghién cttu d6 chu yéu danh gia CLN ho dua vao cac thong so riéng biét, tirc la so sanh
két qua thu duoc véi cac quy dinh trong QCVN 08-MT:2015/BTNMT (viét tat 1a QCVN
08). Trong khi d6, mot trong nhitng lo lang vé 6 nhiém moi treong ho 1a sy phti dudng,.
D€ danh gia tinh trang dinh dwong (hay mtc phtt dudng) ho, nguoi ta thuong st dung
cac chi s8 tinh trang dinh dudng (trophic status index) [4, 5]. Tuy vay, cho dén nay,
chua c6 nghién ctru nao ap dung cac chi s6 dé danh gia mac pht dudng cac ho 6 thanh
phd Da Néng.

Bai bao nay cung cdp thong tin vé CLN va mtc pha dudng 3 ho lya chon ¢
thanh phd Pa Néng (H6 Xanh, ho Cong vién 29-3 va ho Bau Siu) nham déng gép tich
cure vao cdng tac quan ly va kiém sodt 6 nhiém moi treong ¢ dia phuong,.
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2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém nghién ctru
Dia diém nghién cttu 1a 3 ho lya chon [1, 2] (hinh 1):

Hb6 Xanh (dugc xem 1a ho so sanh) — ho ty nhién nam xa cac khu dan cu va
khong phai tiép nhan nudc thai tir cac hoat dong do thi, c6 dién tich 74.844 m?, d6 sau
trung binh 3 — 3,5 m, hién dang duwoc quan ly dé€ phuc vu cdp nudc sinh hoat cho quéan
Son Tra; HO nay chi ti€p nhan nudc chay tran tir khu vuc xung quanh va khong c6
cong thoat nuwdc;

H6 Cong vién 29-3 (goi tat 1a ho Cong vién) — 1a ho canh quan ndm trong khu
viee d6 thi thudc dia ban quan Thanh Khé, c6 dién tich 107.656 m?, d sau trung binh
1,5 m, ti€p nhan nudc thai sinh hoat qua 4 cdng xa vao va ¢d 1 cong thoat nuwdce ra, theo
cac cong dan nudc va cudi cing d6 ra bién; D& hd tro cai thién moi tredng ho, ngudi ta
tha cac be thuc vat thuy sinh, két hop voi lép dat cac voi suc khi phun nudc 1én nham
gidm mutc 6 nhiém céc chat hitu co trong hd;

HO6 Bau S&u — 1a ho tiéu thoat nwdc ndm trong khu vie d6 thi thudc quan Lién
Chiéu, co dién tich 34.851 m?, d0 sau trung binh 3 — 4 m, phai ti€p nhan nudc thai truc
tiép tir cac khu dan cu 1an can, lam phét trién nhiéu béo trén bé mat ho. O day khong
c6 cac cong xa thai vao ho, ma nudc hd duge chay tran qua moét muwong dan nudc, theo
cac cdng dan va cudi cing dd ra bién. H6 Bau Sau va hd Cong vién dugc xem 1a ho tac
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Hinh 1. Vi tri cac ho khao sat: Cac ddu + trong cac hinh nho (theo hwéng miii tén cham cham)
chi cac vi tri 18y mau trong ho
2.2. Chuan bi miu
Tién hanh 14y mau & 3 ho, H6 Xanh (HX), ho Cong vién (CV) va hd Bau Sau
(BS) trong 3 dot vao muia kho (thang 3, 5 va 8 ndm 2019) — muia lo lang nhiéu vé s pht
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dudng: trong dot 1 (16/3/2019), nhiét do khong khi 30 — 36 °C, troi néng nhe, truede khi
lay mAu, troi mwa nho trong 10 phut; trong dot 2 va 3 (05/5 va 04/8/2019), nhiét do
khong khi twong tmg 1a 32 - 38 °C va 32 - 36 °C, troi nang, gié nhe va nhiéu ngay trudc
do6 khong c6 mua. Tai mdi hd, tuy theo dia hinh ho, chon 2 dén 3 vi tri dai dién dé€ lay
mau: H6 Xanh (2 vi tri) twong ung ky hiéu la HX1, HX2; h6 Cong vién (3 vi tri) - CV1,
CV2, CV3 va ho Bau Sau (2 vi tri) - BS1, BS2 (c4c vj tri 1dy mau dugc chi ra ¢ hinh 1).
Tai mdi vi tri, mau thu dwoc 1a mau t6 hop 1:1 tir 2 phan mau lay ¢ d9 sau 30 va 100
cm, cach bo 10 - 20 m. Quy cach 1dy mau va bao quan mau tuan thu quy dinh trong
TCVN 5994:1995 va TCVN 6663-3:2016.

2.3. Phwong phéap do/phén tich cac thong s6 chit lwgng nuéce

Ap dung cac phuong phép tiéu chudn ctia Viét Nam va qudc t& (SMEWW,
APHA, 2012 [6]) d€ do/phén tich cac thong s6 CLN. Do tai hién truong 05 théng so:
nhiét do, pH, do dan dién (EC), tong chat ran hoa tan (TDS) va oxy hoa tan (DO); Tai
mdi vi tri, do & 2 diém (diém do tring véi diém 1dy mau), roi 14y gia tri trung binh. Do
trong (SD) cling duwegc do tai hién truong bang dia Secchi (Secchi Disk). Muoi thong s6:
nhu cau oxy hda hoc (COD), nhu cau oxy sinh hoéa (BODs), POs*, tong photpho (TP),
tong nito (TN), NHs*, NO2, NOs, chlorophyll-a (Chl-a) va tong coliform (TC) duoc
phan tich trong phong thi nghiém.

2.4. Phuwong phap danh gia chat lugng nudc va mirc phtt dudng ho

Dénh gia chét lwong nudc ho qua so sanh véi QCVN 08 (mtic A1, A2, B1 va B2).
Ap dung chi dan cia WHO (2002) [3] d€ x4c dinh yéu t& gidi han (hay yéu t§ quyét
dinh) sy phtt dudng. Panh gia mitc phti dudng (hay tinh trang dinh dudng) ho dua
vao Chi s6 dinh dudng Carlson (1977) [5] va Chi s& dinh dudng Wollenweider (1998)
[4].

- Chi s6'dinh dwong Carlson (TSI): TSI =4,15+14,42 x Ln [TP] (1)
TSlcna = 30,6 +9,81x Ln [Chl-a] (2)
TSIsp =60 - 14,41 x Ln [SD] 3)

Trong d6, [TP] va [Chl-a] 1a n6ng d6 TP (ug/L) va Chl-a (ug/L); [SD] 1a d6 trong
(m); Ln: logarit co s6 tw nhién; TSI, TSIcaa va TSIsp twong tng la chi s6 tinh trang
dinh dudng theo TP, Chl-a va SD. Ttr d¢, tinh dwoc gia tri TSI trung binh (TSIw):

TSIw = (TSIre + TSIchta + TSIs0)/3 (4)

- Chi 50 dinh dwong Wollenweider (TRIX):

log([Chl - a] x |aD%| x [DIN]x[TP])+1,5
1,2

TRIX = )
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Trong d6, log: logarit thap phan, [TP] va [Chl-a] nhuw ¢ (1) va (2);

aD%|: Do
1éch (%) ctia nong do oxy hoa tan so véi bao hoa ¢ nhiét do nudc xac dinh; [DIN]: tong
noéng do nito vo co hoa tan (ug/L):

[DIN] (u/L ) = [N-NOs] + [N-NO=] + [N-NH4'] (6)
Mtec phtt dudng duwoc xac dinh theo thang phan loai chi s6 TSI [5] va TRIX [4].
2.5. Phuong phéap xt 1y s6 liéu

Ap dung phuong phap théng ké, ding phan mém Microsoft-Excel 2013 véi
cong cu Data Analysis, d€ xtt ly cac s0 liéu: Tinh cac dai luong thong ké co ban va phan
tich twong quan.

3.KET QUA VA THAO LUAN
3.1. Chit lwgng nuwdc ho

Néi chung, ngoai trtt H6 Xanh, ho Cong Vién va h6 Bau Sau ¢6 CLN kém (hay
bi & nhiém dang k&) véi mikc 6 nhiém theo thtt tw ting dan: H6 Xanh < hd Cong vién <
h6 Bau Sdu (cac s6 liéu chi tiét khong dwa ra & day). Nhiing lo lang vé CLN cac ho bao
gom: muc O nhiém cac chat hitu co va cac chat dinh dudng dang ké&; pH, DO va Chl-a
kha cao, bi€u hién cta sy pht dudng [3, 4, 5]: pH = 6,5 — 8,0 & H6 Xanh, 7,5 - 10 6 ho
Bau S4u va Cong Vién; nong do DO trung binh khoang 7,3 — 14,5 mg/L, tham chi trén
20 mg/L vao dot 1 va 2 & ho Bau Sau, tic la vuot qua bao hoa; nong do Chl-a dao dong
trong khoang rong (7 - 312 pg/L) va trung binh khoang 102 - 272 ug/L. Mttc 6 nhiém
cac vi khuan cé ngudn gdc phan ciing dang ké (noéng do TC chi dat mirc B1 hodc B2 cua
QCVNOS).

* Vé mitc 6 nhiém cdc chdt hitu co: Nong dd6 COD trung binh trong hd Cong
vién (85 - 101 mg/L) > ho Bau S&u (55 — 60 mg/L) > H6 Xanh (23 — 35 mg/L); H6 Xanh c¢6
COD dat yéu cau cta murc B1, con hé Cong vién va ho Bau Sdu vugt qua mic B2;

* Vé cdc chdt dinh duong (N va P): Ngoai trir HO Xanh c6 ndng do N-NO:, N-
NH: va P-POs dat mirc Al cia QCVNOS; ho Bau Sdu nhiéu treong hop c¢é nong do N-
NO: khong dat mtc A2, chi dat mirc B1, con ¢ hé Cong vién nhiéu truong hop vuot
murc B2 trén 50 lan (vi tri CV1 va CV3 c6 N-NO: khoang 2,6 — 2,8 mg/L). Nong d6 N-
NHi 6 ho Cong vién va ho Bau Sau trong da s6 cac truong hop vuegt qua mie B2; Nong
dd P-PO: & ho Cong vién chi dat mic B1, con ¢ ho Bau Sau rat cao (0,83 - 1,37 mg/L),
khong dat mutc B2, vuot mtc B2 1,7 — 2,7 lan.

3.2. Mitc phtt dwong ho
Nhu dé cap ¢ trén, pH, DO va Chl-a trong cac ho khao sat déu kha cao, biéu

hién ctia sy phtt dudng, song dé khang dinh chac chan hon vé mutc phtt dudng ¢ cac
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ho, can danh gia qua chi s6 TSI hodc TRIX.
3.2.1. Mikc phii dwong theo chi s6 TSI

Két qua ¢ bang 1 cho thay: Gia tri TSI ctia cac h6 dao dong trong khoang 49 — 80
va trung binh khoang 58 — 80; H6 Xanh dang ¢ tinh trang pht dudng trung binh, con
h6 Cong Vién va ho Bau Sdu ¢ mirc phtt dudng dén siéu phu dudng.

Bdng 1. Chi s6 TSI va phan loai tinh trang dinh dudng ho theo Carlson®

Thoi gian/thong tin HX Cv BS

Dot 1 49 67 78

Dot 2 64 76 81

bot 3 59 73 80

Trung binh 58 72 80
Phan loai Pht dudng trung binh Pha duéng Siéu phu dudng

©D3i véi mdi hd trong mdi dot, cac gia tri TSI dwoc tinh todn tir trung binh s& hoc ctia cic ndng
dd TP, Chl-a va d) trong & céc vi tri (n) trong hd: HX (n =2), CV (n = 3) va BS (n = 2). Phan loai
tinh trang dinh dudng ho theo gid tri TSI trung binh.
3.2.2. Mikc phii dwong theo chi s6' TRIX

Chi s6 TRIX cua cac ho kha cao, dao dong trong khoang 6 - 11 va trung binh
khoang 7 - 11, thé hién tinh trang giau dinh dudng hay pha dudng ¢ H6 Xanh (TRIX =
6 — 7) va qua giau dinh dudng hay siéu pht dudng ¢ ho Céng vién va hd Bau Sau véi
cac gia tri TRIX > 8 (bang 2).

Mtc phtt dudng ¢ cac ho theo tht ty tang dan nhu sau: H6 Xanh < h6 Cong
vién < h6 Bau Sdu. Ro rang, miic pht dudng & cac ho la dang lo ngai, k€ ca 6 H6 Xanh
— ho dang duwoc dung dé€ cdp nude cho sinh hoat.

Bang 2. Chi s6 TRIX va phan loai tinh trang dinh duwdng ho theo Wollenweider®

Thoi gian/thong tin HX Ccv BS

Dot 1 6 9 11

Dot 2 7 10 11

Dot 3 6 10 10

Trung binh 7 10 11
Phan loai Pha dudng Siéu phu dudng Siéu phu dudng

* D&i véi mdi hd trong mdi dot, cac gia tri TRIX duwoc tinh toan tir trung binh s6 hoc ctia cac
noéng dé Chl-a, aD%, DIN va TP ¢ cac vi tri (n) trong ho: HX (n = 2), CV (n = 3) va BS (n = 2)..
Phan loai tinh trang dinh dudng ho theo gia tri TRIX trung binh.

3.3. Yéu t8 gidi han sy phu dudng

Yéu t6 gidi han (YTGH) sy pht duong duoc xac dinh dwa vao ty s6 TN/TP [3].
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Ty s6 TN/TP trung binh ¢ cac ho theo thoi gian (dot) khoang 6,5 - 18,3 va theo khong
gian (ho) khoang 4,6 - 22,5 (hinh 2). Pa s0 cac truong hop (16/21 s6 liéu, chiém 76 %) co
ty s6 TN/TP > 6, tirc P 1a YTGH su phu dudng; Mot sd truong hop (3/21 s6 liéu, chiém
14 %) ¢6 TN/TP < 4,5 (0 vi tri HX1, HX2 va BS1 vao dot 2), ttc N la YTGH sy phu
dudng; Chi 10 % treong hop (2/21 s6 liéu) la ca N va P 1a YTGH su pht dudng (TN/TP
=4,5-6 6 BS2 dot 2 va 3). N6i chung, c6 thé cho rang, d6i véi 3 ho khao sat, cht yéu P
la YTGH sy pha dudng.

YTGHIAN =----- YTGH 1A P ¢ bot1l m Pot2 Pot 3
60 -
50 | @
- 40 -
*
Z 30 -
YTGHIAP &N
20 -
10 g - n
1 v 7S
...................... ..-----.?.-- Y R
0 . T . T T T T . T 1
HX1 HX2 cv1l cv2 Ccv3 BS1 BS2
Ho

Hinh 2. Chi s6 TRIX & cac ho khao sat

Nhu vay, d€ kiém soat su phut duwdng cac ho, can cé giai phap phu hop dé€ giam
(hay han ché) cac nguoén phat thai photpho (P) vao cac h6. Nguon thai P nhiéu nhat la
tir nuwdc thai sinh hoat, ddc biét la ttt cac khach san, nha nghi, nha hang... (do dung cac
chat tay rtra, xa phong chira nhiéu P).

3.4. Twong quan gitra chi s6 TSI, TRIX va cac thong sd chit lugng nude

O day xac dinh twong quan gitta chi s& TSI, TRIX va cac thong s8 CLN lién
quan dén tinh trang dinh dudng nhu Chl-a, TN, TP va d¢ trong (SD). Cac dang khac
nhau ctia nito (NO2, NOs, NH+*) va photpho (POs*) déng gop vao TN va TP tuong
tng, nén chung ciing c6 thé twong quan vdi chi s6 TSI va TRIX. Song, do mot s6 nong
do ctia cac dang do kha nho, tham chi nho hon giéi han phat hién ctia phwong phap
phan tich nhw nong d6 N-NO2, N-NO:s va P-POs ¢ H6 xanh, nén ¢ day khong xét tuong
quan gitra cac thong sd d6 véi chi s6 TSI va TRIX.

Dé€ tranh anh huwong caa cac don vi do va thang do khac nhau va dong thoi dé
dam bao cac s6 liéu tuan theo phan bd chuan, trude khi xét twong quan, can chuyén
dang cac s liéu (x) thang dang logio(1 + x) vdi x la trung binh s6 hoc cua nong d6 TN,
TP, Chl-a, SD va chi s& TSI, TRIX tit cac vi tri (n) & mdi ho trong mdi dot (n nhw & bang
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1va?2)[7]. Tk d6, tinh hé s6 twong quan (R) gitra chi s6 TSI, TRIX va cac thong sd khao
sat. Cac két qua 0 bang 3 cho thay:

- B6i v6i ca 3 ho, gitra chi sd TSI va TN, TP, Chl-a c6 twong quan tuyén tinh
chat; gitta TSI va SD ciing c6 twong quan chdt, nhung la twrong quan nghich. Nhw vay,
khi nong do TN, TP ting 1én, s& lam ting sinh khdi tdo (hay ting nong do Chl-a), dan
dén lam giam do trong va hé qua la tding mirc phu dudng ho (tang TSI);

Bdng 3. Hé s6 twong quan (R) gitta chi sd TSI, TRIX va cac thong s6 CLN®

Thong s6/chi s& TSI TRIX
TN 0,91 0,97

TP 0,88 0,81

Chl-a 0,87 0,93

SD -0,85 -0,92

TSI 1 0,95

)56 s0 liéu d€ phan tich twong quan 1a 9 (3 ho x 3 dot). Céc gid tri R trong bang ting véi
mttc y nghia thong ké p <0,01.

- Gitra TN, TP, Chl-a va chi s6 TRIX cling ¢6 twong quan tuyén tinh chat: khi
nong d6 TN, TP ting, sé& lam tang Chl-a, dan dén ting mic pht dudng ho (hay tang
chi s6 TRIX). Mac du chi s6 TRIX khong tinh dén d¢ trong (SD), nhitng gitta TRIX va
d6 trong van cé twong quan chit va la twong quan nghich. N6i chung, tuong quan gitta
chi s6 TRIX va cac thong s CLN chat hon so véi chi s6 TSI, do c6 hé s6 twong quan 16n
hon.

- Gitra chi s6 TSI va chi s6 TRIX cling ¢ twong quan tuyén tinh chat véi R = 0,95
va theo phuong trinh: TSI = 5,4*TRIX + 21,2 (hinh 3). Nhu vay, c6 thé st dung chi sd
TSI hodc TRIX d€ theo ddi dién bién mikc pht dudng ho. Chi sd TSI duoc tinh toan don
gian hon, nhung chi s6 TRIX dwgc tinh toan tir nhiéu thong sd hon, nén dai dién hon.

90 4
80 A1

70 A

E 60 -
50 A @
40 - @® TSI
Linear (TSI)
30 T T T T T T ]
5 6 7 8 9 10 11 12

TRIX

Hinh 3. Tuong quan gitra chi s6 TSI va TRIX
4. KET LUAN
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Céac hb khao sat c6 CLN kém do mtkc 6 nhiém cac chat hitu co (COD, BODs) va
cac chat dinh dudng (cac hop chét caa N va P) kha cao, pH, néong d6 DO va Chl-a cling
kha cao, biéu hién ctia sy phti dudng. Co co s dé lo lang vé su ph dudng cac ho, déc
biét la ho Cong Vién va ho Bau Sdu (dang ¢ mttc siéu phtt dudng). H6 Xanh dang dung
d€ cdp nudc cho sinh hoat, nhung ciing dang ¢ mic phu dudng trung binh - phu
dudng, nén ciing dang lo ngai. D€ kiém soat su phti dudng cac ho, nhat thiét phai kiém
soat cac ngudn phat thai photpho (P) vao cac ho, ddc biét la cac nguoén nudc thai sinh
hoat, nudce thai tir cac khach san, nha nghi, nha hang... D€ danh gia tinh trang dinh
dudng cac ho, c6 thé dwa vao hodc chi sd TSI, hoac chi s6 TRIX. Mat khac, trong giai
doan tdi, can tiép tuc quan trac va danh gia tinh trang dinh dudng tat ca cac ho trén dia
ban thanh phd Da Nang (dwa vao TSI hodc TRIX), dé c6 giai phdp pht hop kiém soat &
nhiém va bao vé méi treong cac ho.
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ABSTRACT

Representative three lakes in Danang city (Xanh, Cong vien 29-3 and Bau Sau)
were selected for sampling and analysis of water quality parameters such as
temperature, pH, DO, tranparence, TDS, COD, BODs, TN, NHs*, NOs, NO2, TP,
PO#*, chlorophyll- a (Chl-a) and total coliform during the period from March to
August, 2019. The obtained results shown that organic pollution levels (BODs,
COD) and nutrients levels (NH4*, NOz, TN, POs*, TP) at Bau Sau and Cong vien
29-3 lakes were higher than that at Xanh lake; Chl-a concentrations in the lake
waters were rather high with the levels of 7 - 312 ug/L, presenting eutrophication.
Phosphorus (P) was limiting factor for the eutrophication at the three lakes: 76 % of
the ratios of TN/TP higer than 6. Eutrophic status at the lakes was assessed basing
on Carlson trophic index (TSI) and Wollenweider trophic index (TRIX): Bau Sau
and Cong vien 29-3 lakes were at hyper-eutrophic status with the TSI values of 78 —
81 and 67 — 76, the TRIX ones of 10 — 11 and 9 — 10, respectively; Xanh lake was
from meso-trophic to eutrophic status with TSIs of 49 — 64 and TRIXs of 6 — 7.
Correlations between the TSI, TRIX and water quality parameters were also
analyzed. The strong linear correlation between the TSI and TRIX was found with

a correlation coefficient of 0.95 (p < 0.01).

Keywords: Eutrophication, lake, trophic index, Danang.

40


mailto:ngvanhopkh@gmail.com

TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 16, S8 2 (2020)

Nguyén Hitu Trung sinh ngay 04/4/1974 tai Da Néng. Ong t3t nghiép ctr
nhén Héa hoc tai truong Pai hoc Tong hop Da Lat (nay 1a truong Dai hoc
ba Lat) nam 1996. Nam 2019, 6ng tot nghiép Thac si chuyén nganh Khoa
hoc Moi truong tai Truong Dai hoc Khoa hoc — Pai hoc Hué. Ttr nam 1996
dén nay cong tac tai Trung tam Ky thuét Tiéu chuan Do lwong Chét luong
2 (QUATEST2) 6 thanh phd Da Néng.

Linh viec nghién citu: Phan tich, danh gia va kiém soét chét lwgng céac san

phém linh vuc Xang dau, Hoéa vat liéu, Thuce pham; Moi truong.

Nguyén Vian Hop sinh nim 1956 tai Ha Tinh. Ong tSt nghiép Ctr nhan
Hoé hoc nam 1977 tai Truong Dai hoc Tong hop Ha Noi. Ong nhan hoc vi
Tién sy nam 2001 tai Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc
gia Ha No6i va deoc phong hoc ham Phé giao sw nam 2005. Hién 6ng la

Giang vién cao cap tai Truong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vic nghién civu: Phat trién phwong phap von-ampe hoa tan phan tich
vét cic kim loai doc; Quan tric va ddnh gia chat luong nuwdc, Danh gia cac

ngudn 6 nhiém nuwdc, khong khi va dat.
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