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Tém tit: Pha dudng 1a hién tuong 6 nhiém nude mat dién hinh tai cac hd trong thanh phé
gdy anh huong t6i my quan, strc khoe ngudi dan sdng xung quanh. Nghién ctru tién hanh
danh gid mirc d¢ phu dudng tai 5 hd thude quan Hai Ba Trung ndi thanh Ha No6i qua néng
d6 tong phdt pho (TP) va néng do diép luc a (Chl-a), két hop chi s pha dudng Carlson. Két
qua nghién ctru cho thiy nong do TP tai cac hd giao dong tir 0,277 (mg/l) dén 1,322 (mg/l),
ndéng do Chl-a giao dong tir 0,1 dén 0,244 mg/l. Ca 5 hé khu vuc nghién clru gdém hd Quynh
(TSI = 80), hé Thanh Nhan (TSI = 79), ho Bay Mau (TSI = 90), hé Hai Ba Trung (TSI =
77), hd Thién Quang (TSI = 86) déu ¢ muc siéu pha dudng (Hypereutrophic TSI > 70).
Nghién ciru cho thdy cac hoat dong ctia ngudi dan séng xung quanh hd 13 nguyén nhan
chinh gay pht dudng nudc ho.

Tir khéa: Phi dudng; HO noi thanh Ha Noi; Chi s6 pha dudng; O nhiém ho ndi thanh Ha
Noi.

1. Mé diu

Cung vdi sy phat trién ctia cac d6 thi, cac hd trong nodi thanh ciing chiu nhiéu ap luc vé
tiép nhan cc ngudn nudc xa thai vao trong ho gayra 6 nhiém cac hd nghiém trong. Phu
dudng 1a mot trong nhing loai hinh 6 nhiém diém hinh tai cac ho trong noi thanh gay tac
dong x4u to1 hé sinh thai ho, tao ra mui kho chiu, mat my quan do6 thi.

Theo nghién ctru ciia Uy ban méi trudng hd qubc té, co tdi 40-50% cac ho trén thé gidi
bi phi dudng tir nhitng nam dau cua thap ky 90 [1]. Phu dudng la biéu hién rd rang nhat cua
van dé 6 nhiém mai truong nudc mit, dic biét 1a nude hd. Chinh vi thé pha dudng 1a van dé
moi truong dugc quan tdm nghién ciru trén thé gioi. Cac chat 6 nhiém phat sinh trong cudc
song phat trién hién nay, dic biét 1a chat 6 nhiém dén tir sinh hoat 1a mot trong nhing nguyén
nhéan gay ra hién tuong pha dudng & cac hd trong ndi thanh. Cac nghién ctru trén thé gidi cho
thy, cac hd ndi thanh thuong c6 mirc 46 pht dudng cao hon cac hd ngoai thanh, cac ho thuy
loi, thuy dién [2—6]. biéu nay dugc xéac dinh 1a do céc hoat dong sinh hoat ciia ngudi dan ndi
thanh xa nudc thai chwa qua xtr 1y ra hd din t&i ndng d6 cac chit dinh dudng ting cao giy
phua dudng [7]. Pé danh gia muc d6 phu dudng, chi sé pht dudng do Carlson phat trién [8]
nam 1977 dua trén 3 chi s6 phu 14 chi s6 tong phdt pho (TSItp), chi sé vé& nong do diép luc a
(TSlchia) va chi s6 do sau dia Secchi (TSIsp). Phuwong phap tinh chi s6 phu dudng Carlson da
duogc ap dung rong rii trén thé gidi dé danh gia mirc d6 phti dudng ctia nude hd [6, 7, 9-11].

Tai Viét nam, nghién cuu vé muc dod phu dudng cua céac hd cling duogc tién hanh nhu
nghién ctru nam 2018 tai hd Cu Chinh, Ha Noi cho thiy ho dang ¢ tinh trang phu dudng
Tap chi Khi tuong Thiy vén 2023, 754, 1-8; doi:10.36335/VNJIHM.2023(754).1-8 http://tapchikttv.vn/
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nghiém trong va photpho la chat dinh dudng han ché su phat trién ctia tio con nito chi c¢6
trong mot s6 thoi diém trong cc thang mua mua [12—13]. Nghién ctru tai hd Hoan Kiém cho
thdy ham luong Chl-a ctia nuGe hd dao dong trong khoang 114,8 pg/l dén hon 700 pg/l, Gia
trj TSI(Chl-a) dao dong & muc tir 77 dén 95 twong Gng voi mire siéu pht dudng [14]. Mot
nghién ctru nhdm x4c dinh hién trang phu dudng cua hd chira Quan Son (M§ Ptic) ndm 2023
cho thiy hd chtra Quan Son dang ¢ murc pht dudng cao vé6i gia tri TSI > 60 [15]. Mot nghién
ctru khac thuc hién tai 8 hd trong Kinh thanh Hué cho théy hau hét cac hd déu & muc siéu
phu dudng [16].

Quan Hai Ba Trung 1a m{t quén trung tam ndi thanh Ha Noi, cac hoat dong phat trién
kinh té va sinh hoat cia nguoi dan dién ra manh m&. Céc ho trong quan Hai Ba Trung dong
vai trd quan trong trong viéc tao canh quan méi truong, didu hoa khi hau khu vuc. Cac nghién
ctru vé phti dudng tai Ha Noi néi chung va tai quan Hai Ba Trung néi riéng con han ché. Do
d6 viéc danh gia hién trang phii dudng ciia cac ho trong quan Hai Ba Trung ¢ y nghia rat
16n ddi véi cong tac quan ly chat luong nudce ho trong khu vuc cling nhu nang cao y thirc bao
v€ moi trudng nude hd. Cac muc tiéu cua nghién ciru bao gom (1) Banh gia dugc noéng do
clia cac thong sb gay pha dudng nude hd bao gdm tong phdt pho (TP), néng d6 diép luc a
(Chla); (2) Panh gid mtrc 46 phti dudng cac hd thong qua chi s6 pha dudng Carlson.

2. Phwong phap nghién ctru
2.1. Vi tri quan trdc

Nghién ctru dugce thuc hién tai 5 hd 16n ¢6 vai trd quan trong trén dia ban quin Hai Ba
Trung bao gom: ho Quynh, h6 Thanh Nhan, h6 Bay Mau, h6 Hai Ba Trung, ho Thién Quang
(Hinh 1).

Bang 1. Vi tri cac diém lay miu nudc mat.

TT Pia diém Ky hiéu mau Toa dd

1. Hb Quynh L1 21°00'18.9"N 105°51'12.9"E
2. Hb Thanh Nhan L2 21°00'24.7"N 105°51'24.5"E
3. Hb Bay Mau L3 21°00'40.6"N 105°50'34.2"E
4. Hb Hai Ba Trung L4 21°00'44.7"N 105°51'21.8"E
5. Hb Thién Quang L5 21°01'03.1"N 105°50'44.9"E

2.2. Phirong phdp 1dy mau, bdo quan va phan tich mau

Phuong phap ldy miu va bao quan thyc hién theo hudng din cia QCVN
08:2023/BTNMT. Méu nuéc duoc liy thanh 2 dot thang 3 va thang 4 ndm 2023. MAu sau
khi dugc ldy, bao quan va chuyén vé phén tich phdt pho tong sé (TP) va nong do diép luc a
(Chl-a). D6 sau dia Secchi (SD) duoc do tai hién truong khu vue nghién ctru tai thoi diém
ldy mau.

2.3. Phuwong phdp tinh chi s6 phii dwdng Carlson

Chi s6 phu dudng dugc TSI Carlson duoc tinh todn dya trén 3 théng s6 tong phét pho
(TP), nong do diép luc a (Chl-a), va do sau dia Secchi (SD).

InSD
TSI(SD) =10| 6—
SI(SD) ( In2j oy
TSI(ChI)=1O(6—2'04_0'68|ncmj 2
In2
48
In—
TSI(TP) =10| 6——LP (3)

In2
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TSI tong hop duogc tinh theo cong thic:
.. TSI(SD)+TSIgChI)+TSI(TP) @

Két qua tinh toan TSI so sanh v6i mirc phan loai phu dudng theo TSI cua Carlson: TSI
< 30 ho thicu dinh dudng, 30 < TSI < 50 ho ¢6 muc dinh dudng trung binh, 50 < TSI <70
ho bi pha dudng, TSI > 70 ho siéu pha dudng.

Hoan Kiém

T TN VRN

H& Thién Quang Long Bién

~ Déng Da
ol3 L4 0 Hai Ba Trung

H& Bay Mau

L‘.HaiBSTnmg
HbQuynh | @ L2

Séng Héng
Hb Thanh Nhan

Thanh Xuén P e e e T (R LS

Chu thich

. S Hoang Mai ® Vitrildy mau
oang Mai

Hinh 1. Vj tri ldy mau khu vyuc nghién ctu.

2.4. Phuong phap xuw ly dir ligu

Céc két qua quan trac duoc dua vao xir 1y théng keé sir dung phan mém 14p trinh R véi
goi nang cao Psych dé phan tich tvong quan giita cac thong sd quan tric.

3. Két qua nghién ciru

3.1. Nong d@é TP, Chl-a, va SD trong nuwréc hé khu vuec nghién cizu

Két qua nghién ctu cho thay, nong do TP tai 5 ho nghién ciru déu rat cao (Bang 2). Trong
d6 3 ho: hd Quynh, ho Thanh Nhan, ho Hai Ba Trung nong d6 TP déu nam & mic chat lu0’ng
nuée loai B (< 0,3 mg/l) theo QCVN 08:2023/BTNMT trong khi d6 2 hd Thuyén Quang va
Bay Mﬁu chét lLr(mg nudce dat mace loai D véi nf)ng d6 TP vuot murc loai C tir 1,88 dén 2,64
lan véi nong do lan luot 12 0,94 va 1,32 mg/I (Hinh 2).

Dbi v6i ndng d6 Chl-a, ca 5 hé déu nam & muc chat luong nudc loai D (Chl-a > 0,07
mg/l). Nong d6 trung binh cta Chl-a tai khu vuc nghién ctru déu cao hon tir 1,9 dén 3,5 lan
s0 v&i murc chit luong nudce loai C theo QCVN 08:2023/BTNMT.

Bang 2. Nong d6 TP, Chl-a, d6 sau SD khu vyc nghién ciru.

Lan1 Lin 2 Trung binh
TP Chl-a SD TP Chl-a SD TP Chl-a SD
(mgMl) (mgM) (M) (mg/) (mg/l) (m) (mg/l)  (mg/) (M)
L1 0,215 0,172 0,37 0,339 0,166 0,34 0,277 0,169 0,355
L2 0,235 0,111 0,33 0,316 0,90 0,35 0,2755  0,1005 0,34
L3 1,229 0,406 0,3 1,415 0,82 0,31 1,3222 0,244 0,305
L4 0,189 0,107 0,4 0,208 0,153 0,38 0,1985 0,130 0,39
L5 0,814 0,183 0,32 1,063 0,137 0,33 0,9385 0,160 0,325

bia
diem

agrwnPE
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Trong cac hé dugc nghién ciru, hd Bay Mau co néng d6 TP cao nhét trung binh 1,322
mg/l, tlep theo 1a hd Thién Quang 0,9385 mg/l, cac hd con lai & mic tir 0, 198 mg/l dén 0,277
mg/l. H6 Bay MAu va hd Thién Quang c6 noéng do TP cao do cac hd nay tiép nhan nudc thai
tir cac hoat dong cua nguoi dan xung quanh hd. Do ndng do TP cao dan t6i nong do Chl-a
ctia hai hd Bay mau va Thién Quang ciing kha cao tuong umng 0,244 mg/l va 0,16 mg/1.

So sanh nong do TP va Chl-a trong nudc mat hd ndi thanh tai khu vuc nghién curu voi
mot s6 hd noi thanh trén thé gidi cho thiy cac hd ndi thanh ndng d6 cac chat dinh dudng déu
& murc cao. Néng do TP khu vuc nghién ctru giao dong tir 0,1985-1,3222 mg/I1, néng do Chla
tir 0,1005-0,244 mg/1. Trong khi d6 cac hd Hawassa tai Ethiopia nong d6 TP trung binh 0,317
mg/l, néng do Chla 0,0236 mg/l. Cac hd tai Haveri, An Do nhu hd Akkamahadevi, hd
Dundibasaweshwar, hd Mullankere, hé Neharuhalankere va ho Heggere déu c6 nong do TP
0 muc cao tuong ung 8,26 mg/l, 4,73 mg/l, 8,94 mg/l, 4,20 mg/l, 3,04 mg/l. Nguyén nhan
chinh dan téi nong do TP tai cac ho trén & An D0 rat cao duoc xac dinh 1a do cac hoat dong
sinh hoat ctia nguoi dan x4 truc tiép xudng hd khong qua xir 1y [17].
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11 -

1 4
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5,08 -
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0.6 A
05 A
0.4 A
0.3 A
0.2 A
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mw [4n 1 e Lin 2 Trung binh ——A B ——C

Hinh 2. Nong d6 TP trong nudc mat khu vuc nghién ciu so véi QCVN 08:2023/BTNMT vai mic
chat lwong nudc hd loai A, B va C.
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Hinh 3. Tuong quan giita TP, Chl-a, va SD trong nuéc hd khu vuc nghién ciu.
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Phan tich twong quan giita ndng d6 Chl-a v&i do sau cta dia Secchi cho thay (Hinh 3), 2
thong sb nay twong quan nghich vai hé sé twong quan -0,34. Nhu vay khi n6ng do Chl-a tang
thi d6 sau dia Secchi giam. Tuy nhién murc dg twong quan thap ¢ murc -0,34 diéu d6 cho thay
ngoai yéu té Chl- -a anh huong t61 d6 sau Secchi con co cac yéu t6 khac anh hudng téi do sau
Secchi nhu chét ran lo limg khéc. Tuong quan giita TP va Chl-a 1a twong quan thuén, khi
ndng d6 TP ting thi ndng d¢ Chl-a tang (hé sb twong quan 0,39). Tuy nhién ciling nhu twong
quan gitta Chl-a va SD, twong quan gitta TP va Chl-a khong manh. Nhu vay ngoai TP con
yéu t6 khac anh hudng t6i ndong do Chl-a va diéu nay hoan toan phii hop vi su phét trién cta
tao anh hudng boi ca ndng do tong nito trong nude. Tuong quan gitta TP v6i SD 1a kha manh
voi hé s6 twong quan -0,79. Khi TP tang thi SD giam va nguoc lai. Diéu nay két hop véi hé
s6 tuong quan gitra Chl-a va SD cho thay, trong nudc hd ngoai Chl-a anh hudng téi SD con
¢6 chat rén lo limg c6 ham lugng TP cao.

3.2. Bdnh gid mirc ¢ phii dwéng bang chi sé Carlson

Két qua nghién ciru cho thiy, tinh trang pha dudng tai cac hd khu vuc nghién ciru déu &
murc pha dudng cao (TSI> 70). Trong do hd Bay Mau va hd Thuyén Quang c6 mirc d6 siéu
phu dudng vai chi s6 TSI trung binh lan luot 14 90 va 87 (Hinh 4). TSI ctia hai hd Bay Mau
va hod Thuyen Quang cao do nong do TP cua hai hd déu vuot quy chudn nudc mit loai C tir
1,88 dén 2,64 lan.

Bang 3. Chi sé Carlson tai cac ho khu vuc nghién cuu.

. Lin1 Lan 2 TSI
TT D}a trung
diém TSItvp TSlcna TSlso TSI TSl TSlcha TSlso TSI binh
1. L1 81,6 81,1 74,3 79,0 88,2 80,7 75,5 81,5 80
2. L2 82,9 76,8 76,0 78,5 87,1 74,7 75,1 79,0 79
3. L3 106,7 89,5 77,4 91,2 108,88 73,8 76,9 86,5 90
4, L4 79,7 76,4 73,2 76,4 81,1 79,9 73,9 78,3 77
5. L5 100,8 81,7 76,4 86,3 104,6 78,8 76 86,5 86

Qua diéu tra khao sat cho thdy, nudc thai sinh hoat, cac hoat dong kinh doanh dich vu
dugc cho 13 ngudn gy 6 nhiém chinh tai cac hd khu vuc nghién ciru. Mot s6 hd tiép nhan
nude thai tir khu dan cu nhu hd Quynh, hé Hai Ba, hd Bay MAu gay ra hién tuong du thira
N, P tai day. Nudc thai tir cac hoat dong dich vu an uéng, vui choi gén hd cling la m§t nguyén
nhan gay anh huong 16n dén chat lugng nudc. Cac hé nhu Thanh Nhan, Thién Quang, Hai
Ba, Bay Mau déu c¢6 hién tuong nguoi dan d6 nude thai, phé thai xudng hd. Nude thai khong
qua xt 1y do truc tiép xudng ho gy cac hién trong béc mui, mat canh quan va giy 6 nhiém
cho khu vyc 1an can.

100 -
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60 -
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40 A
30 -
20 -
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Phu dudng Siéu phu dudng

Hinh 4. Muc d6 pha dudng cua cac hd khu vuc nghién cuu.
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So sanh murc 6 pht dudng cua cac ho trong quan Hai Ba Trung Ha Noi voi mot s6 hd
trén thé gisi (Bang 4) cho thay, murc do phti dudng cua cac hd khu vuc nghién ciru rat nghiém
trong. Chi s TSI cua cac hd nghién ctru deu lI6n hon 70 muc siéu phi dudng
(Hypereutrophic) trong d6 c6 hd Bay Mau chi sd TSI dat 90. Trong khi d6 so sanh véi cac
ho néi thanh mot sb thanh phd trén thé nhu cac hd Sharanabasaveshwara (An Dg) TSI = 72,
hd Kaw ctia My chi s6 TSI tir 60-78.

Bang 4. So sanh mirc 6 phu dudng cua ho khu vuc nghién ciu véi mot sé ho trén thé gioi.

TT Hd Quéc gia TSI Mie dd thz‘z; 'l'(‘-;:;o
1. Ho Quynh Ha Noi, Viét Nam 80 Siéu pht dudng
2. H) Thanh Nhan Ha Noi, Viét Nam 79 Siéu pht dudng
3. HdBay Mau Ha Noi, Viét Nam 90 Siéu pht dudng
4. HO Hai Ba Trung Ha Noi, Viét Nam 77 Siéu pht dudng
5. Ho Thién Quang Ha Noi, Viét Nam 86 Siéu pha dudng
6. Dr. Jodo Penido Brazil 53,5 Phu dudng [18]
7.  Aha Trung Quédc 51,5 Phu dudng [19]
8. Hawassa Ethiopia 65,4 Phu dudng [11]
9. Sharanabasaveshwara An Do 72 Siéu pht dudng [20]
10.  Dundibasaweshwar An Do 65 Phu dudng [17]
11.  Mullankere An Do 67 Phu dudng [17]
- Phu dudng-Siéu
12.  Kaw My 60-78 phit dudng [21]
13.  Niepruszewskie Ba Lan 57,5 Phu dudng [22]

4. Két luan

Pht dudng hién tugng phé bién tai cac hd tai quan Hai Ba Trung, Ha Noi. Néng do TP
va Chl-a & mtc cao, ndng d6 TP tai cac hd giao dong tir 0,277 (mg/l) dén 1,322 (mg/1), ndng
d6 Chl-a giao dong tir 0,1 dén 0,244 mg/1.

Ca 5 ho khu vyc nghién ctru gdm hd Quynh (TSI = 80), hé Thanh Nhan (TSI = 79), hd
Bay Mau (TSI = 90), ho Hai Ba Trung (TSI = 77), hd Thién Quang (TSI = 86) déu ¢ mirc
siéu phu dudng (Hypereutrophic TSI >70) theo chi s6 pha dudng Carlson.

Nghién ctru nay moi chi dimg lai 6 mirc d¢ danh gia hién trang phu dudng cua cac ho
dé c6 birc tranh tong thé vé dién blen mirc d6 pha dudng cac hd theo thoi gian, cac hd can
dugc quan tric dinh ky dé co chudi sb liéu phuc vu cho cong tdc quan ly dugc tdt hon. Cac
hc:3 trong quan Hai Ba Trung can co cac bién phap xir Iy dé giam muc do phti dudng ctia nude
ho.

DPong gop cua tac gia: Xay dung y tuong va lua chon phuong phap nghién ciu: D.H.T.,
D.P.A.; Thu thap, phan tich miu, tinh toan xir Iy s6 liéu: B.P.A., D.H.T.; Viét ban thao bal
bao: D.H.T., P.P.A.; Chinh stra bai bao: B.H.T.

Lo cam doan: Day 1a cong trinh nghién clru cia nhom tac gia, cong trinh chua dugc cong
bo & dau, khong sao chép tir nhitng nghién ctru trude day; khong co su tranh chap lgi ich.
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Assessment of eutrophication status of some inner lakes in Hai Ba
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Abstract: Eutrophication is a typical phenomenon of surface water pollution in lakes in the
city, affecting the city beauty and health of people living around the lakes. This study
conducted to evaluate the eutrophication level in 5 lakes in Hai Ba Trung district, inner
Hanoi city through the concentration of total phosphorus (TP) and concentration of
chlorophyll a (Chl-a), combined with the Carlson eutrophication index. Research results
show that TP concentration in lakes ranges from 0.277 (mg/l) to 1.322 (mg/l), Chl-a
concentration ranges from 0.1 to 0.244 mg/l. All 5 lakes in the study area, that include
Quynh lake (TSI = 80), Thanh Nhan lake (TSI = 79), Bay Mau lake (TSI = 90), Hai Ba
Trung lake (TSI =77), Thien Quang lake (TSI = 86), are at the level of hypereutrophic (TSI
> 70). Research also indicates that the activities of people living around the lake are the
main cause of eutrophication of lake water.

Keywords: Eutrophication; Inner lakes in Hanoi; Trophic state index; Pollution in inner
lakes in Hanoi.



