BAI BAO KHOA HQC

MOT SO PAC PIEM PHU DUGNG O MOT HO NONG NOI PO HA NOI
Ta Ping Thuin" Bui Quéc Lap’

Tém tat: Ho Cy Chinh la mét ho nhé, néng nam trong ngi dé6 Ha Néi, dang phdi doi dién nhiéu
van dé chat lwong nudc dac biét la hién tuwong phu duong. Nam bdt duoc cac diac diém dién bién
phil dudng trong hé la mét trong nhitng co so khoa hoc can thiét cho viée dé xudt cdc gidi phdp
quan Iy, kiém sodt chdt lrong nude. Véi y nghia d6, nghién civu nay dwa ra mot sé két qua vé viéc
danh gid phii dwéng ¢ hé Cuw Chinh trong thoi gian tir thang 4/2017 dén thang 3/2018. Két qua cho
thdy hé Cuw Chinh dang & trang thdi siéu phii dwdng va cé s bién doi theo miia trong dé6 mike cao
vao mua mua. Cac thue vét néi chiém wu thé trong hoé la téo luc va vi khudn lam trong do co mot 56
chi nhu Microcystis, Anabaena gay hién twong no hoa trong nuoc.

Tir khoa: Pha dudng, chat luong nudc, vi khuan lam, chi sb trang thai phu dudng (TSI), hdé Cu

Chinh, hé Ha Noi.

1. GIOI THIEU CHUNG

Vi khoang hon 100 hd 16n, nho, hdo Ha Noi
dong vai tro rat quan trong trong viéc diéu hoa
nudc mua, tao canh quan, diéu hoa khi hau va
con 13 noi cu tra caa nhidu dong, thuc vat nudc.
Da s6 cac hd & Ha Noi déu c6 kich thude vira va
nho va twong dbi nong. Cac hd nay dang ddi
mat voi nhiéu van dé chat lwong nudce do it co
su trao doi voi cac ving nudc bén ngoai, dic
biét 1a phu dudng. Pht dudng din dén ting
truong khong kiém soat cia tao, lam phat sinh
tdo lam, tdo doc, gia tang chi phi xtr 1y nudc,
lam cho cac hd dan tré nén noéng hon... Nam
dugc cac dic diém pha dudng trong hd 1a mot
trong nhirng co s& khoa hoc can thiét dé dé xuat
cac giai phap quan 1y, kiém soat chit lwong
nude. Trong nghién ctru nay dwa ra mot so két
qua khao sat hién twong pha dudng & hdé Cu
Chinh thudc quan Thanh Xuan, Ha Noi tu thang
4/2017 dén thang 3/2018.

2. PHUONG PHAP NGHIEN CUU

2.1 Pia diém nghién ciru

HO Cy Chinh nim trong khu vuc no1 do, o
phia Tay Nam trung tdm thanh phd Ha Noi. Vi
tri dia 1y ctia hd ndm & 21°00° d6 vi bic, 105°48’

" Khoa Céng nghé héa hoc & Moi truong, Pai hoc
Suw pham ky thudt Hung Yén
? Khoa M6i truong, Dai hoc Thuy loi

do kinh dong. La mot hd nhd, néng nam giap
ranh gitra hai phuong Thugng DPinh va Nhan
Chinh (quan Thanh Xuan) c6 dién tich mat nudc
khoang 3000 m’, d6 sdu trung binh khoang 1.5-
1.7m. H6 c6 muc dich chinh 1a diéu hoa khi hau
va vui choi giai tri ciia nguoi dan. Gan nhu it ¢6
su trao doi nude voi bén ngoai do nudc thai sinh
hoat cua khu vuc duogc thu gom vao hé théng
duong dng nude thai ctia thanh phd va ngudn bd
sung tir nudc ngam ciing rat han ché do xung
quanh hd c6 ké bang gach chic chin. Chi co
nudc mua va mot luogng nho nudc chay tran
trong khudn vién d6 vao hd. HO 1a mdi truong
sinh séng mot sb loai dong thyc vat thuy sinh.

Hinh 1. Vi tri ciia hoé Cu Chinh - Ha Ngi

2.2 Lay miu nuéc

Thoi gian ldy mau nudc duge thuc hién tur
thang 4/2017 dén thang 3/2018 dugc chia
khoang thoi gian tor mua mua (tur thang 5-10) va
mua kho (tir thang 11-3). MJi thang ldy mau tir
1-2 lan.
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Tién hanh 1dy mau dai dién duogc tron déu tir
3 diém trong ho véi do sau khoang 20 cm dudi
muc nude hd (hinh 1) va dugce loc bang gidy loc
GF/F. Phan miu nudc loc dugc bao quan riéng
biét trong chai nhua polyethylene dé phan tich
cac chat dinh dudng. Mot lwong thé tich nudc
nhat dinh dwgc thu va c¢d dinh boi dung dich
Lugol nham xac dinh mat do té bao thuc vat ndi
(Duong Thi Thuy va nnk, 2012 ).

2.3 Phuong phap phan tich va danh gia
chit hrgng nuéc

2.3.1 Phwong phap phén tich

- Céc thong sd pH, nong do oxy hoa tan (DO)
(mg/l), @6 dan dién (EC) (uS/cm) va nhiét do
nuée (°C) duoc do truc tiép tai hién truong bing
may do nhanh YSI 556-MPS. Cac chi tiéu:
NH,-N, NOs-N, NO»-N, PO4-P, tong phdt pho
(TP), tong Nito (TN), Chlorophyll-a (Chla)
dugc xac dinh bang phuong phap so mau trén
may DR 2800 (Hach, M¥) va UV — V630 theo
cac phuong phap cua APHA (APHA, 2001),
tong cacbon hitu co (TOC), cacbon hitu co hoa
tan (DOC) dugc phan tich trén may TOC-VE
(Shimadzu, Nhat Ban). S6 lugng té bao duoc
dém trén budng dém Sedgewick Rafter dudi
kinh hién vi dao nguoc. Xac dinh thanh phan
loai duoc thyc hién dudi kinh hién vi Olympus
BX51 (Duong Thi Thuy va nnk, 2012).

2.3.2 Pdnh gid chit lwong nuwéc

- Viéc danh gia chét lugng nudc dugce so sanh
v6i quy chuin qudc gia vé chdt lwong nudc mit
muc Al - Dung cho muc dich bao ton dong thuc
vat thiy sinh (QCVN 08:2015/BTNMT, 2015).

- Panh gia mic do pht dudng

+ Duya vao ty s6 TN/TP, so sanh véi tiéu
chudn cta T6 chirc Y té thé gigi (WHO, 2002),
xem xét chit dinh dudng nao 13 yéu t6 han ché
v6i su phat trién cia tao.

+ Tinh toan chi sb trang thai dinh dudng
Carlson véi chi s6 TSI (TP), TSI (Chla)
(Carlson, 1977) va TSI (TN) (Kratzer. C and
Brezonik. P, 1981)theo cong thuc:

TSI(TP) = 14.42 x In(TP) + 4.15 (TP: pg/l)

TSI(Chl.a) =9.81xIn(Chl.a)+30.6(Chl.a: pg/l)

TSI(TN) = 14.43xIn(TN) + 54.45 (TN: mg/1)

va danh gia trang thai pha dudng cta hd theo

tiéu chuan ctia Carlson va Simpson (Carlson R
and Simpson J, 1996).

+ So sanh gia tri cac thong s6 TP, TN va
Chl.a v6i phan loai dinh dudng theo tiéu chuan
cua Hakanson (L.Hakanson et al., 2007).

3. KET QUA VA THAO LUAN

3.1 Cac thong sb chat lwong nuwéc

Céc thong sd nhiét do, pH, DO, do dan dién
(EC) do dac & hd Cu Chinh dugc biéu dién
trong hinh 2, NH4-N, NO3;-N,NO,-N TN, PO4-P,
TP, Chl.a,BODs, TOC trong Hinh 3, théng ké
md ta cac thong s chat lugng nudc duge chon
thé hién & Bang 2 va danh gia mdi lién hé tuyén
tinh thé hién xu thé bién ddi cac gia tri theo timg
cdp thong sd chat luong nude bang hé sd tuong
quan Spearman (Spearman C, 1906) va duoc thé
hién trong Bang 3.

Cdc chi tiéu hoa ly

Nhiét do trung binh trong hdé Cu Chinh 13
26.7°C cao nhit trong thang 8 1a 31.2°C va thap
nhét trong thang 1 1a 17.5°C. Gia tri nhiét do
quan tric c6 su twong quan nghich v&i DO(r=-
0.55), NO3-N(r=-0.49)BODs(r=-0.24) va tuong
quan thudn véi PO4-P (r=0.32), TP(r=-0.475).

pH & ho gia tri cao nhit vao thang 1 1a 9.1,
thip nhat vao thang 7 1a 7.1 va gi4 tri trung binh
14 7.6. pH trong hd chil yéu & trang thai kiém, da
s6 déu phu hop véi quy chudn ¢ mirc Al (QCVN
08:2015 /BTNMT, 2015) va cho thiy day 1a moi
truong thich hop thic day sy phat trién cua thuc
vat noi va gdy no hoa tao (Zhao, 2004).

Gia tri DO trung binh & hé Cu Chinh 14 4.6
mg/l, cao nhét trong thang 3 13 7.55 mg/l, thap
nhit trong thang 11 13 2.61mg/l va c6 do bién
thién 16n, da s6 nho hon chi mot s6 thoi diém
cudi mua kho 1 pht hop quy chuan cho phép &
muic Al, c6 anh huéng dén doi séng thuy sinh
cua dong thuc vat trong hé. Su gia tang nhiét do,
dac biét la vao mua he gy su sut gidm cua DO
boi su phu thudc cua do hoa tan oxy vao nhiét do
nudc, trong do tang vao mua he.

EC c¢6 gia tri trung binh la 304 (uS/cm), cao
nhat vao thang 3 1a 464 (uS/cm) thap nhit vao
thang 7 1a 216 (uS/cm). Dya vao hinh 1.d ta
thdy su suy giam ndng do ion hoa tan trong ho
vao mua mua va ting dan vé mua kho.
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BODs c6 gid tri trung binh la 8.3(mg/l) cao
gap 2.1 lan mirc Al, dat gia tri cao nhat vao
thang 3 1a 10.8 mg/l va thap nhét vao thang 7 1a
2.0 mg/I cho thiy chat lwong nudc hd dang bi 6
nhiém. BODs c¢6 xu thé giam vao mua mua
nhung ting dan vé mua kho. Nguyén nhan do
thé tich nuéc hdé duoc ting 1én boi nudc mua,

dan dén nong do BODs trong hd duoc pha lodng
dé dat gia tri nho nhat trong giai doan nay.
BODs c6 tuong quan thuan voi DO (r=0.38).
Diéu nay dwoc giai thich rang, qua trinh quang
hop ciia tao dién ra manh khi st dung dinh
dudng véi cuong d§ blirc xa mat troi 1on 1am
tang DO du BODs & mtrc cao.
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Hinh 2. Biéu do théng sé chat hrong nuoc o hé Cu Chinh
(a. Nhi¢t do, b. pH, ¢.DO, d. D¢ dan dién (EC)

Cac chi tieu dinh duong

Theo hinh 3 ta thiy NH4-N c6 xu thé ting dan
tir mia mua sang mua kho va dat gia tri cao nhét
vao thang 3 ¢6 gia tri 13 0.682 (mg/1) va thip nhat
vao thang 6 1 0.17mg/1. Diéu nay cho thiy luong
NH,-N bd sung vao hd trong mua mua khong
dang ké. Gia tri trung binh ndng d6 NH,-N la
0.461(mg/1) khéng pht hop véi muc dich bao ton
dong thyc vat thuy sinh (mirc A1) va chi phu hop
v6i cac muc dich can chat lugng nudc thép.
NH4-N c¢6 tuong quan thuin voi TN(r=0.32) va
tuong quan nghich v6i Chla (r=-0.65). Diéu nay
cho thiy su suy giam nong d6 NHs-N co lién
quan dén sy phat trién cta thuc vat thiy sinh.

NO,-N ¢6 gi4 tri cao nhit trong thang 12 va
thdp nhat trong thang 5 va c6 gia tri trung binh 1a
0.23 (mg/l) phu hop voi quy chuin 0 muc Al
Tuy nhién c6 mot s thoi diém quan tric vao cubi

muia mua vao dau mua kho (tir thang 9-12) khong
ndm trong gidi han cho phép. NO»-N c6 mbi
tuong quan thuan dang ké véi TN (1=0.78).

Gia tr1 NO3-N co gié tri trung binh 1a 0.308
(mg/1), gia tri thdp nhét vao thang 5 va cao nhat
vao thang 1. Khoang gia tri ndy van trong gi6i
han cho phép cua chét luong nudc mat loai Al.
Tuy nhién ching c6 d6 bién thién 16n 1a 69.5 %,
c6 mbdi twong quan thuan voi NO,-N (r=0.59),
TN (r=0.87), Chla (r=0.26) va tuong quan
nghich véi nhiét do (r=-0.49).

V6i thong s6 TN ta co: Nong d6 TN co dao
dong tir 0.577 dén 1.996mg/1 dén (gia tri trung
binh 13 1.378mg/l). Cac gia tri TN ¢6 xu thé
ting dan tir mia mua sang cic thang mua kho
(c6 myc nuodc thép, thuc vat phat trién cham va
c6 sy tich lily cta cic san pham phan hay).

Gia tri PO4-P c6 gia tri cao nhét vao thang 7
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1a 0.156mg/1 va thip nhét vao thang 5 1a 0.01

mg/l. PO4-P ¢6 twong quan thuan
Chl.a (r=0.12). Nong do PO4-P c6
16n theo mua c6 Xu thé tang vao

TP (r=0.91),
su bién dong
mua mua va

dong gop vai tro rat 16n trong sy phat trién thyc
vat no1 no1 chung va tdo nodi ri€éng trong ho.

Noéng d6 TP ciia hd Cy Chinh c6 gia tri trung
binh la 0.2 mg/l, nam trong khoang gia tri bién thién

16m (0.043 - 0.567 mg/l) va c6 xu thé ting trong mua
mua va giam dan vao mua kho. TP ¢6 mdi twong
quan thuan vé1 TN (r=0.39) va tuong quan nghich
dang ké voi pH (=-0.33), DO(r=-0.46).
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Hinh 3.
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(h)

Sw bién doi hang thang cia cdc thong sé chat lirong nuede & hé Cw Chinh
. NH4-N,b. NO3-N, c. NO»>-N, d.TN, e. PO4-P, f.TP, 2. TOC, h.BODs
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Nong d6 TOC dat gia tri trung binh 14 9.5
mg/l gip 2.4 lan gia tri cho phép & muc Al.
Khoang gia tri luén ¢ mac cao tir 6.7 dén
17.2 mg/l.

So sanh v6i sd liéu chat dinh dudng quan tric

10 hd trong ndi d6 Ha Noi tir thang 3/2014 dén
2/2015 (Nguyén Thi Bich Ngoc va nnk, 2017),
ta thdy nong do chat dinh dudng trong hé Cu
Chinh thip hon khong dang ké va ciing c6 quy
luat bién ddi theo mua twong dbi phu hop.

Bing 2. Thong ké md ta cac thong sé chit lwong nuéc ¢ hé Cu Chinh

Thong s6 |S6 miu ]:ll:lllg S6 trung vi ]ZElEcnh tl];)i(ér:):’;:) Min Max
Nhiét @6 (°C) 16 26.6 28.3 4.4 16.5 17.5 31.2
pH 16 7.7 7.6 0.5 6.9 7.1 9.1
DO (mg/1) 16 4.6 4.3 1.2 25.5 2.61 7.55
EC(uS/cm) 16 304 254 79 26 216 464
BOD;s(mg/1) 16 8.3 9.4 2.8 33.6 2.0 10.8
NH4-N (mg/1) 16 0.461 0.460 0.136 29.4 0.167 | 0.682
NO,-N (mg/1) 16 0.23 0.244 0.143 62.2 0.015 0.494
NO;-N (mg/1) 16 0.308 0.324 0.214 69.5 0.017 | 0.773
TN (mg/1) 16 1.378 1.481 0.445 32.3 0.577 1.996
PO,4-P (mg/1) 16 0.047 0.034 0.045 95.8 0.011 0.156
TP (mg/1) 16 0.2 0.161 0.15 74.8 0.043 0.567
ChlLa (pg/l) 15 17.4 16.6 4.4 25.3 12.2 27.4
TOC (mg/1) 16 9.5 9.0 2.6 27.8 6.7 17.2

Bing 3. Hé s6 twong quan Spearman(r) giira cac thong so

Nhiét do pH | DO | BODs | NHst | NO,- | NOs- | TN | PO4-P | TP | Chla
Nhi¢t do | 1.00
pH -0.20 | 1.00
DO -0.55 | 0.38 | 1.00
BOD;s -0.24 | 0.35 | 0.38 | 1.00
NH,+ -0.34 | 0.15 | 0.57 | 0.13 | 1.00
NOy -0.38 | -0.10 | 0.06 | 0.16 | 0.23 | 1.00
NO;- -0.49 | -0.08 | 0.02 | -0.25 | -0.02 | 0.59 | 1.00
TN -0.51 | -0.20 | 0.16 | -0.18 | 0.32 | 0.78 | 0.87 | 1.00
PO,-P 0.32 |-0.39]-0.52| -0.80 | -0.24 | 0.01 | 0.29 | 0.19 | 1.00
TP 0.25 |-0.33]-046| -0.79 | -0.19 | 0.06 | 0.49 | 0.39 | 091 | 1.00
ChlLa 0.07 |-0.02|-0.24 | 0.15 | -0.65 | -0.19 | 0.26 | -0.18 | 0.12 | 0.20 | 1.00

3.2 Panh gid mirc d9 phii dudng trong hod

Tinh todn chi sé phii dwéng TN/TP

Theo tidu chuan ciia T6 chirc Y té thé gidi
(WHO, 2002) phétpho 13 chit dinh dudng gi6i
han khi ty 1€ TN/TP lén hon 6, trong khi nito la
gi61 han dinh dudng khi ty 1€ nay la < 4.5. Véi

ty 1¢ TN/TP tir 4.5 dén 6 nghia 1a mot trong hai
nguyén t6 hodc phdt pho hoic nito ¢é thé 1a chat
dinh dudng gidi han hoac ca hai. Dya vao )
liéu quan tric, xac dinh duoc ty 1¢ TN/TP & hd
Cuy Chinh va yéu t6 gi6i han dinh dudng giita cac
mua va duogc biéu thi trong Hinh 4 va Hinh 5. Ta
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thay ty 18 TN/TP ¢ ho Cu Chinh c6 gia tri trung
binh 14 9.1, gié tri cao nhat 13 17.4 vao thang 5 va
thp nhat 13 2.5 vao thang 6. Piéu nay cho thiy co
nhitng thoi diém phdt pho 13 chét dinh dudng gidi
han, c6 nhitng thoi diém nito 1a chat dinh dudng
gi6i han sy phat trién cua tao dic biét trong nhirng
khoang thot gian c6 luong mua 16n tir thang 6-8.
Diéu nay dugc 1y giai do trong nudc mua co chira
nong do cac ion cua nito trong khi v6i ndong do
phdt pho thi rat thap.

Dura vao biéu do ta thiy khoang bién thién ty 18
TN/TP vao mua mua cao (2.5-17.4) hon mua kho
(9.7-12.7). Piéu nay cho thiy phét pho Ia chat
dinh dudng gi6i han vao mua kho va nong do phdt
pho khuéch tan tir trdm tich dong vai tro quan
trong vdi su phat trién ctia thuc vat ndi, con trong
mua mua thi ca nito (thang 6,7,9) va phdt pho
(thang 5,10) 14 chét dinh dudng gidi han.

20 TN/TP

®» @ @ @ e ¥ 8 = = o
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Hinh 4. Gid tri TN/TP theo thoi gian quan tric

Diéu nay cho thiy viéc can thiét quan tric
chat luong nudc hd thudng xuyén dé co thé
danh giad va co bién phap quan 1y phu hop gia tri
ndéng d6 chat dinh dudng gidi han, giam thiéu
nguy co pht dudng.

T T T
Ca nam Muoaa muwa Mua khd

Hinh 5. Biéu do ty 1é TN/TP theo miia
6 hé Cu Chinh

Tinh todn chi tiéu phii duéng doi véi nude ho
theo chi s6 trang thdi phii dudng

Chi s6 TSI caa hd duoc tinh toan 1a tri sb
TSI(TP), TSI(TN), TSI(Chl.a) theo thang
va dugc biéu thi trén Hinh 6, trong do
TSI(TN) dugc tinh ¢ thang 6,7,9 khi ni to 1a
chat dinh dudng gidi han. Gia tri TSI(TP),
TSI(TN), TSI(Chl.a) trung binh & hd Cu
Chinh lan luot 1a 77.2, 59.8, 58.5. Gia tri
TSI(TN), TSI(Chl.a) cho thidy hdé & trang
thai pht dudng, trong khi do véi gid tri
TSI(TP) cho thiay ho dang & trang thai siéu
pht dudng (Carlson R and Simpson J,
1996). O tat ca cac thoi diém trong nim
trang thai dinh dudng hd ludn luén & mic
pht dudng tham chi siéu phti dudng, trong
d6 ting manh vao thoi diém cac thang 6, 7
khi c6 nhiét 46 cao, sd gid ning ciing nhu
cuong d6 buc xa nang lugng mat troi &
muc cao qua d6 thuc day su phat trién
manh cua tdo va thyc vat thuy sinh trong
hd. Mtrc do trang thai phu dudng trong hd
twong dwong vodi trang thai cac hd quan
trac trong noi d6 Ha Noi (Nguyén Thi Bich
Ngoc va nnk, 2017).

ATSIChla) #TSITP) @ TSI(TN)
100 -
+
90 - *
i « * o
8 + * +
TO q == e o o o o o o e o e  ——————
+ B A
60' * A [ ] a A A
s A ¢ A A A A
ROl i i ms i e s e
T 0 el e g
30 1
4 6§ & 7T 8 9% 10 11 12 1 2 3
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Hinh 6. Trang thdi phii duéng mede ho theo
chi sé dinh dwéng Carlson(TSI <40, nghéo dinh
duong;40-50, dinh duongtrung binh; 50-70,
phu duong,; >70, siéu phu duong
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Bing 4. Phan loai dinh dudng ciia ho Cy Chinh theo phwong phap ciia Hakanson

| Neheo |p b duong| Phi | Siéuphi| Cu Chinh | Cu Chinh | Cw Chinh
Thong so dinh R ~ ~ < | | A
duing trung binh | dwong | dwomg | (' TB nam) | (mua mwa) | (mua kho)
0.2 0.218 0.162
TP (mg/l)| <0.008 0.008 = 10.025 =1 6 (siéu phti | (siéupha | (siéu pht
0.025 0.06 - N N
dudng) dudng) dudng)
0.18 — 1.378 1.12 1.78
TN(mg/l) <0.06 0.06 —0.18 0 13 >0.43 (si€u phu (si€u phu (si€u phu
' dudng) dudng) dudng)
17.72 22.28
Chl/'la <2 2.6 | 6-20] >20 (ohi | hﬁljfén , | (siéu phi
(he/h dudng) P & dudng)

Tinh todn phii duéng nuwée hé theo nong do
téng Phot pho, Tong Ni to va Chl.a.

So sanh két qua tinh toan gia tri trung binh
nam, theo mua néng do TN, TP va Chl.a voi
phan loai dinh dudng cta hd theo phuong phap
cua Hakanson (L.Hakanson et al., 2007) va duoc
thé hién trong Bang 4 ta thay:

Vi ndong d@6 TP, TN thi trang thai dinh dudng
ctia hd ¢ luén mirc siéu phi dudng ca trong mua
mua va mua kho. Tuy nhién voi ndng d6 Chla. 1a
17.72 ug/l thi phan loai dinh dudng ciia hd &
muc phi dudng trong mua mua va si€u phu
dudng trong mua kho. Qua d6 cho ta thiy khac
biét trong cach danh gid dinh dudng ¢ cung mdt
phuong phép véi cac thong s6 khac nhau.

Thong qua két qua danh gia muc do phu
dudng trong ho theo cac phuong phap khac nhau
ta thdy ho Cy Chinh duy tri lién tuc trang thai
siéu phti dudng (du ndong do cac chat c6 su bién
d6i theo muia). Chat dinh dudng gi6i han su phat
trién cta thuc vat noi chi yéu 1a phét pho con
nito chi & mot sb thang c¢6 lwong mua 16n trong
mua mua.

3.3 Quain xa thwe vt noi

Chl.a 1a thong s biéu thi sinh khéi thuc vat
phu du. Trong khoang thoi gian nghién clru gia
tri Chl.a nam trong khoang & mirc cao tir 12.2
ng/l dén27.4pg/l va c6 xuat hién hién tuong no
hoa trong nudc hd.

Trong nghién ctru, quan xa thuc vat ndi (chu
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yéu 1a tao) phan tich duoc trong hd Cy Chinh
bao gdm 5 nhom tao: Cyanobacteria (vi khuan
lam), Chlorophyta (tdo luc), Bacilariophyta (tao
silic), Euglenophyta (tao mit) va Dynophyta
(tdo hai ranh). Dya vao s6 liéu phan tich, dua ra
cac chi dién hinh ciia nhém tao duoc trinh bay
trong bang 6, ty 16 phan trim cac nhém tao trong
hinh 7, mat d¢ té bao cac nhom tao trong hinh 8
va mat do ctia vi khuan lam trong thoi gian quan
trac trong hinh 9.

Bing 6. Nhom tio va cac chi dién hinh

Nhém tdo Cic chi dién hinh
Cyanobacteria Microcystis, Merismopedia,
Anabaena
Chlorophyta Scenedesmus, Pediastrum

Bacilariophyta | Cyclotella
Euglenophyta | Fuglena
Dynophyta Glenodinium

Béng 6 cho ta thay, thanh phan cdc nhom tao
trong hd Cy Chinh twong ddi phd bién trong hé
sinh thai nudc ngot va mot s6 chi 1a chi thi sinh
hoc cuia trang thai phu dudng trong ho nhu cac
chi Microcystis, Anabaena cia vi khuan lam (gay
hién tugng nd hoa trong nudc), chi Scenedesmus
ctia tao luc (Tran Van Tya, 2011).

Hinh 7 cho thdy trong thanh phan thyc vat
phil du ¢6 mit tai hd Cu Chinh thi nhom tao Iyc
mat do té bao trung binh 16n nhit 1a 50.2% (cao
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nhit 13 67.7% trong thang 10, thip nhat la
37.2% trong thang 8). Tiép dén 1a vi khudn lam
c6 mat do té bao trung binh chiém 46.55% (cao
nhat 13 58.41% trong thang 8 va thap nhat la
29% trong thang 10).

Dynophyta
0,32 %

Cyanobacteria
46.55%

Bacilariophyta
2.53%

Euglenophyta
0.4%

Hinh 7. Ty 1é phan tram cia cdc nhém tio
6 hé Cu Chinh

Trong khi dé cac nhom tao con lai trong ho
1a tao hai ranh, tdo mat va tao silic chiém ty 18
thit yéu trong hd tir 0,32% dén 2,53%.

Dya vao biéu do hinh 8 cho thdy, mat do té
bao tao trong hd dao dong tir 4.3x107 dén 18.6 x
107 té bao/L. Nhin chung, vao thoi diém mua
mua (thang 6-9/2017) do lugng dinh dudng
trong hd cao va nhiét do cao 1a diéu kién thich
hop cho vi tdo phat trién manh dic biét trong
thang 6 va thang 9. S6 luong té bao thuc vat phu
du ting cao trong hai thang nay c6 thé lién quan
dén sy c6 mit cua chi Microcystis trong thanh
phan thyc vat phu du gy hién tuwong nd hoa
(hinh 9).

m Dynophyta
m Bacilariophyta

(cell*1077/1)

® Euglenophyta
Chlorophyta

Phytoplankton density

M Cyanobacteria

Time

Hinh 8. Bién dong mdt do té bao
cdc nhom tdao theo thoi gian

Trong nhém vi khuan lam cé chi Microcystis
san sinh ra doc t6 gan nhu microcystins va chi
Anabaena san sinh ra doc t6 than kinh
(Neurotoxins), Saxitoxins (PSPs), Anatoxin—a,
Anatoxin-a(S), Homoanatoxin-a (Trin Vin
Tua, 2011).

Hinh 9 cho thdy nhém vi khuan lam c6 chi
Microcystis chiém wu thé c6 mat do té bao tir
1.97 x 10" dén 9.18 x 10 t& bao/L (chiém ty 1¢
tir 28.6 — 75.5%) va c6 mat O tit ca cac thoi
diém quan tric dic biét vao cac thdng mua mua.
Diéu nay cho thiy nguy co nhiém doc cao cho
dong, thyc vat trong hd.

™ Anabaena

m Lyngbya
I II = Merismopedia
1 i I ] I o=
I I = Microcystis
| i I il I
plandndnbnnbnnll..
N\

(\\v R ‘&\% ”;\S‘: ¢@ "9(\ AP "?)\% A ’\9\% \9\,9 > <,,\<’L 0\» G’Q\x &

Cyanobacteria cell density
(cell*1077/L)
Ok N W A U O N O ©

Hinh 9. Bién dong mdt do té bao
vi khudn lam tai ho Cu Chinh

4. KET LUAN

Tu s6 liéu phan tich chét lugng nudc, thuc
vat ndi mot vai két luan dugc rat ra vé phu
dudng & hé Cu Chinh nhu sau :

1- Chat lwong nudc & hd Cy Chinh phil hop
v6i tiéu chuan nudc thap, khong phu hop cho
muc dich bao tén dong thyc vat thuy sinh.
Nong d6 DO, BODs khong phu hop voéi
QCVN 08-2015,BTNMT ¢ mitc Al. Nong do
cac thong s NH4-N, NO,-N, PO4P cao hon
tiéu chuan cho phép, khong thich hop cho viéc
bao tdn dong thyc vat thuy sinh va co su bién
dbi theo mua, chu yéu ting vé mua mua va
giam vé mua kho.

2. Két qua danh gia mirc d6 pha dudng cho
thiy chat dinh dudng giéi han su phét trién cua
tao cha yéu 1a phdt pho con ni to chi c6 mot sb
thoi diém trong cac thang mua mua.
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Trang thai phi dudng cia hd danh gia theo
chi s6 TSI(TN), TSI(TP), TSI(Chl.a) va nong do
TN,TP cho thdy mic do pha dudng trong hod
ludn duy tri & trang thai si€u pha dudng, con voi
ndéng d6 Chl.a thi hd ¢ muc d6 pha dudng. Piéu
nay ching t6 ho dang & mirc 6 nhiém hitu co rat
cao. Trén co s& d6 co thé dua ra mdt sb bién
phap kiém soat nong do chat dinh dudng cho
phu hop.

3. Thyc vat ndi trong hd chiém wu thé boi tao
luc va vi khuan lam véi nhitng chi dién hinh 13
chi thi sinh hoc cta 6 nhiém hitu co nhu
Scenedesmusva no hoa trong nudc nhu
Microcystis, Anabaena. Mat do té bao tao trong

hoé c6 su dao dong 16n c6 gia tri cao hon vao

TAI LIEU THAM KHAO

mua mua. Hon nita mat do té bao cua vi khuan
lam dac biét la chi Microcystis, Anabaena trong
thoi gian quan triac cho thdy nguy co giy doc
1én dong thuc vat trong hd.

4. Céc két qua cua nghién ciru ndy s& cung
cap cac sd liéu dau vao cho viéc phat trién mo
phong pha dudng hdé ma s& duoc thyc hién trong
cac nghién curu sau.

5. Nghién cltu nay mdi chi phan anh
nhirngkét qua budc dau cua dong thai chat
lugng nudc ho trong thoi doan mot nam.
Pé co két qua danh gia mang tinh dai han
hon, can phai xem xét khdo sat, nghién ctru
tiép chat lugng nudc hd trong thoi doan
nhiéu nam.
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Abstract:
SOME CHARACTERISTICS OF EUTROPHICATION
IN A SHALLOW LAKE IN HANOI

Cu Chinh Lake is a small-sized, shallow lake in the inner city of Hanoi, facing many water quality
problems, especially eutrophication. Understanding the characteristics of eutrophication in the lake
is one of the necessary scientific basis for proposing solutions to water quality management and
control. With that significance, this study gives some results on the assessment of eutrophication in
Cu Chinh Lake during the period from April 2017 to March 2018.The results show that the lake is
in a state of super-eutrofication and seasonal changes in which high levels in the rainy season. The
most prominent floating plants in the lake are green algae and cyanobacteria in which some types
such as Microcystis, Anabaena causing to bloom in water.

Keywords: Eutrophication, Cyanobacteria, Trophic State Index, Cu Chinh Lake
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