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Tém tiit

Nghién ciru nay danh gid hién trang chat lwong
niede tai ba hé diéu hoa ciia Hdai Phong (Phuwong
Lueu, Sen va Tién Nga) trong nam 2024. Két qua
cho thdy cd ba hé déu trong tinh trang 6 nhiém
hitu co nghiém trong, véi cdc chi s6 BODs vd
COD luén duoc phan logi ¢ mirc D - chat luwong
rat xau va cé déau hiéu trém trong hon vao mua
mua. Bén canh do, tinh trang 6 nhiém tong nito
ciing duwoe ghi nhdn & mike cao, trong khi nong do
oxy hoa tan (DO) suy giam manh vao miia khé. Vé
mat sinh hoc, qu&n Xd thyc vt phu du phan anh
ro rét tinh trang 0 nhiém ciia cac hé, biéu hién qua
sw chiém wu thé cia cdc nganh Chlorophyta,
Heterokontophyta va Cyanobacteria, bén canh chi
s6 da dang sinh hoc (H’) duy tri mikc thap. Pdc
biét, nghién ciru da ghi nhan su hién dién cua cac
chi tdo c6 kha nang sinh dgc t6 (Pseudo-nitzschia,
Anabaena, Planktothrix), ddt ra nguy co tiém dn
cho hé sinh thdi va sirc khée cong dong. Nhitng
phdt hién nay khdng dinh tinh cdp thiét cia viée
trién khai cdc bién phdp quan Iy va cdi tao moi
trieong nweée tai cde hé diéu hoa.

Tl‘l" khoa: Chdt lwong nuoc, thuc vat phu du, ho
diéu hoa, Hai Phong.

Abstract

This study investigates the water quality of three
regulating lakes in Hai Phong (Phuong Luu, Sen,
and Tien Nga) in 2024. Our findings reveal that
all three lakes are critically polluted with organic
substances, with BODs and COD indices

consistently categorized as “‘very poor” quality

(Class D), a condition exacerbated during the
rainy season. Moreover, high levels of total
nitrogen pollution were recorded, while dissolved
oxygen (DO) concentrations sharply declined in
the dry season. Biologically, the phytoplankton
community clearly reflected the lakes’ polluted
state, characterized by the dominance of
Chlorophyta, Heterokontophyta, Cyanobacteria,
and a low diversity index (H'). Notably, the
presence of potentially toxigenic genera,
including  Pseudo-nitzschia, Anabaena, and
Planktothrix, was recorded, posing a significant
threat to both the ecosystem and public health.
These findings underscore the urgent necessity of
implementing comprehensive management and
remediation strategies for regulating lakes.

Keywords: Water quality, phytoplankton,
regulating lakes, Hai Phong.

1. Mé diu

Trong bdi canh d6 thi hoa va cong nghiép hoa
manh mé trén toan cau va tai Viét Nam, cac hé sinh
thai thuy vue noi do, dac biét la cac hd diéu hoa (bao
gdm hd tu nhién va hd nhan tao), déng vai tro thiét
yéu trong viéc duy tri can bang sinh thai, diéu tiét thuy
1o, tao canh quan va phuc vu sinh hoat cong dong [1].
Tuy nhién, cac hoat ddng phat trién kinh té - x3 hoi da
va dang tao ap luc dang ké 1én chat lugng méi truong
nudc tai cac thiy vuc nay, dan dén hién trang suy thoai
chét lugng nudc nghi€m trong. Sy tiép nhan lién tuc
cac ngudn thai chua qua xir 1y tir sinh hoat, cong
nghiép 1a nguyén nhan chinh gy ra 6 nhiém, lam suy
giam céc thong s6 1y hoa quan trong va anh huong tiéu
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cuc dén strc khoe hé sinh thai thay sinh va cong dong
dan cu.

Thanh phé Hai Phong, mot trung tim kinh té-xa
hoi quan trong ciia viing duyén hai Bac B9, s¢ hiru hé
thong ho dicu hoa day diac nhu hd An Bién, hd Phuong
Luu, hd Du Hang, hd Tién Nga, ho Sen,... Nhitng hd
nay hién dang mang nhiing gia tri da nang: diéu hoa
vi khi hau, diéu tiét nuéc mua va gép phan tao canh
quan d6 thi. Tuy nhién, cing véi tbc do phat trién
nhanh chéng, cac ho nay dang phai d6i mat véi nhiéu
nguy co 6 nhidm nghiém trong. Ngudn giy 6 nhiém
chi yéu bao gdm nudc thai sinh hoat chua qua xir Iy
tir cac khu dan cu va co s& dich vy, nudc mua chay
tran kéo theo chat thai bé mat (chit ran, hoa chat, dau
md) va hanh vi xa thai thiéu y thirc cua nguoi dan.
Nhirng yéu té nay dan dén su du thira cac chat hiru co,
nito va phdt pho trong nude, giy ra hién tuong phu
dudng, suy giam oxyhoa tan, bién dong pH, ting do
duc,... tir d6 tac dong tiéu cuc dén moi truong séng
cua cac thiy sinh vat, lam giam kha nang tu 1am sach
ctia hd va gdy mat my quan.

Nhan thic duge tam quan trong cia viéc bao vé
moi truong cac hd didu hoa, chinh quyén va cac don
vi chttc nang tai Hai Phong da trién khai nhiéu bién
phép cai thién nhu nao vét, thu vét rac dinh ky, xay
dung bo ke, va kiém soat ngudn thai thong qua céc
ctra cng ngan triéu. Tuy nhién, du mot s6 hd da co sy
cai thién, nhiéu hd diéu hoa van d6i mat voi tinh trang
6 nhiém do cac ngudn thai sinh hoat va nuéc mua chay
tran chua dugc kiém soat triét dé. Do do, danh gia dinh
ky va toan dién chat lwong nudc thong qua ca chi tiéu
1y héa 1an sinh hoc 14 v6 cling can thiét. Bac biét, thuc
vat phi du (tiéng Anh 1a phytoplankton, goi tt la
TVPD), 1a loai vi tao sbng tréi ndi trong moi trudng
nude, co chu ky sdng ngin, st dung truc tiép cac
ngudn dinh dudng trong nudc dé phat trién va twong
dbi nhay cam véi su thay doi ciia méi truong [2]. Do
d6, chung thuong dugc sir dung trong danh gia chét
luong nudce, thong qua viéc phan anh cac bién dong
vé chat dinh dudng va chét hitu co, tir d6 cung cip
thong tin kip thoi vé du higu 6 nhiém hodc phu dudng
trong thiy vuc.

Trong bdi canh dé, nghién ctu nay dwoc thuc
hién nham danh gid hién trang chét lugng nudce tai
mot s6 hd diéu hoa trong diém ¢ Hai Phong trong
nim 2024 dya trén cac thong sb 1y hoa va thanh phan
loai thyc vét phu du. Két qua nghién ctru gop phan
b6 sung dit liéu khoa hoc thiét yéu, phuc vu cong tac
quan ly, giam sat va xay dung giai phap bén viing dé
bao vé va cdi thién moi trudng nude cac hd diéu hoa
cta thanh phd.
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2. Pham vi va phwong phap nghién ciru
2.1. Pham vi nghién ciru

Pham vi nghién cuu: Nghién cuu dugc thuc hién
trong 02 dgt khao sat dai di¢n cho 02 mua (mua mua -
MM (thang 8/2024) va mua kho - MK (thang 11/2024))
tai 03 ho diéu hoa cua thanh phd Hai Phong gém: H)
Phuong Luu (PL), hd Sen (S) va hd Tién Nga (TN)
(Hinh 1). Viéc Iya chon cac hd nghién curu dya trén cac
tidu chi vé quy mo, ngudn gdc va mat do dan cu, nham
dam bao tinh dai dién cho cac hd didu hoa cua thanh
phd Hai Phong. Cuy thé, hd Phuong Luu (24ha) dai dién
cho nhém hd co dién tich 16n va ¢ ngudn gde nhan tao.
Nguoc lai, hd Sen (2,0ha) va hd Tién Nga (3,2ha) dai
dién cho nhém ho co dién tich nho, nhung mang nhiing
dic diém riéng biét dé so sanh: HO Tién Nga co ngudn
gbc ty nhién va nam trong khu vuc dan cu thua, trong
khi hd Sen dic trung cho hd dang duogc cai tao va co
mat do dan cu dong duc.

Hinh 1. Pham vi nghién ciru tai 03 hé diéu hoa ciia

thanh phé Hii Phong

2.2. Phwong phdp nghién ciru

Phuwrong phdp thu mau thiee vit phiv du: Méau dinh
tinh dwoc thu bang ludi thu thuc vat phi du chuyén
dung (dang hinh chép, c6 duong kinh miéng luédi la
30cm va duong kinh mét ludi 20um) kéo ngang nhiéu
lan tai cac diém thu (bon diém xung quanh va mot
diém giita hd). Mau dinh lwong duoc thu bang cach
loc qua luéi thu chuyén dung véi thé tich 10 lit. Cac
mau thu dugc chuyén vao lo 100mL, dan nhan, bao
quan bang dung dich formaldehyde 4% va giit trong
t6i trude khi dua vé phong thi nghiém phan tich.

Phwong phap dinh logi va dinh lwong TVPD: St
dung kinh hién vi Olympus BX51 va Nikon Eclipse
Ni-U dé chup anh hinh thai t bao cta cac loai TVPD.
Thanh phan loai TVPD duoc xé4c dinh bing phuong
phap so sanh hinh thai té bao, dua trén cic tai liéu hé
thong ctia Truong Ngoc An (1993), J. Larsen & N. L.
Nguyen (2004), Takuo Omura va cs. (2012) [3-5]. H¢
théng phan loai dugc sép xép, hiéu chinh theo hé
thdng phan loai cua AlgaeBase [6]. Viéc dinh luong
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mat do té bao TVPD duoc thuc hién béng buéng dém
Sedgewick Rafter, dua trén quy trinh cia Edward va
David [7].

Phurong phdp xdc dinh cdc théng sé méi truong
nuée: Cac thong sb moi truong nude bao gdm nhidt
d6, pH, oxy hoa tan, do mudi, dd duc duge do truc tiép
tai hién truong 05 diém/hd (04 diém xung quanh va
01 diém giira hd) bang céac thiét bi do nhanh nhu nhiét
ké bach phan, may do pH HI8314-1, may do DO
HI9146, khiic xa ké cam tay Master - S/MillM va may
do d6 duc HI98703-02. Ham luong cac thong sb
BODS5, COD, tong nito (TN), tong phdt pho (TP)
dugc phan tich theo cac phwong phap tiéu chuin lan
lugt 1a TCVN 6001-1:2021, SMEWW 5220C:2023,
SMEWW 4500-N.C:2017, TCVN 6202:2008 [8-10].

Phirong phdp tinh chi sé da dang sinh hoc: Chi s6
da dang sinh hoc loai Shannon-Wiener (H’) dugc tinh
nhu sau:

. s
H=-

_ ]% Xlog2% 1)

Trong d6, S 1a tong s6 loai c6 trong m&i méu; n 1a
tong sb lugng ca thé trong mau; »; 1a s6 luong ca thé
loai thtr i. Dua trén chi s6 H’, chat luwong nudc duoc
phan thanh bén muc: Khong 6 nhidm (H>3,0); 6
nhiém nhe (3,0>H >2,0); 6 nhiém vira (2,0>H>1,0);
va 6 nhiém nang (1,0>H >0,0) [11].

Phitong phdp so sanh, danh gid va xir Iy s6 liéu:
Pé danh gia cac thong sd chat lugng nudc riéng 1é
trong hai dot thu mau nam 2024, nghién ctru da dbi
chiéu v6i QCVN 08:2023/BTNMT (mirc A, B, C, D)
[12]. Sé liéu chét luong nude, dinh tinh va dinh luong
TVPD duoc xir Iy bang phan mém Excel Microsoft
Office 365.

3. Két qua va thao luan
3.1. Hién trang chit lwong cdc théng sé Iy héa

Bang 1 tong hop két qua cac chi tiéu Iy héa co ban
clia moi truong nudc tai ba hd diéu hoa Phuong Luu,
Sen va Tién Nga trong hai dot quan tric dai dién mua
mua va mua kh6é nam 2024.

pH, nhiét do: pH tai ca ba hd quan tric dao dong
trong khoang 7,13+8,57, co ban van nam trong gidi
han 6,0+8,5 cuia QCVN 08:2023/BTNMT (muc B),
dang cha y déu ghi nhan xu hudéng kiém nhe ¢ ca ba
hd. Nhiét d6 nuéc mua mua dao dong tur 33+35°C,
cao hon so véi mua khd khoang 8+10°C (24+26°C).
Su chénh 1éch nay phan anh 1o rét tinh thoi vu cua
nhiét d6 moi truong tai Hai Phong, khi cac mau mua
mua duogc thu vao cudi mua hé va mau mua kho vao
mua thu.

An toan, méi trwng va phat trién hang hai bén virng

DO, d6 mudi va d6 duc: V& DO, mot ghi nhan
dang cht ¥ 1a vao mua mua, tit ca cac hd déu dat > 5
mg/L (tuong Gmg voi chat lugng nude mic B - trung
binh), nhung mua kho giam manh, 2 hd Phuong Luu
(2,89 mg/L), Sen (3,47 mg/L) xép vao mirc D, trong
khi hd Tién Nga (4,09 mg/L) dat mic C. P9 mudi
2+5 %o xudt hién rd & ba hd nghién ctru vao mua kho,
phan 4nh tac dong thuy triéu va ché d6 bom - x4 tai
cac ho didu hoa ctia Hai Phong - hién tugng hiém thay
& cac hd noi d6 tai Ha Noi hay Pa Néng (hau nhu
khong c6 do mudi). PO duc cao xuét hién trong mua
mua (25+43 NTU), c6 thé do dong chay bé mat rira
tréi bun, vat chit hitu co va cic loai chét thai ran
xudng cac hd. Trong khi d6, vao mua kho, do duc tai
cac ho giam xudng trong khoang 13+38 NTU, véi thir
tu giam dan vé gia tri trung binh nhu sau: hd Sen
(26,48 NTU) > hd Phuong Luu (18,06 NTU) > hd
Tién Nga (16,36 NTU).

BODs, COD: Céc chi s6 BODs va COD la nhimg
thong sé quan trong phan anh tai lwong chit hiru co
trong thity vyc. Dir liéu tir Bang 1 cho thdy tinh trang
6 nhiém hitu co cao tai ca ba hd trong hai dot khao sat
nam 2024. Cu thé, gia tri BODs trung binh mua mua -
mua khé duge sip xép theo thir tw giam dan nhu sau:
hd Tién Nga (17,70-15,33 mg/L) > hd Sen (15,61-
13,57 mg/L) > hd Phuwong Luu (11,64-10,23 mg/L).
Péng chu y cac gia tri BODS trung binh trén déu xép
vao mirc D - chat lugng rat xau (> 10 mg/L), cho thay
su hién dién cua mot lugng dang ké chét hitu co dé
phan huy sinh hoc tai cac hd nghién ctru trong 02 dot
khao sat.

Twong ty nhu BODs, chi s6 COD trung binh ciing
phan 4nh murc d6 6 nhidm nghiém trong tai ba hd khao
sat, voi thtr t giam dan vé gid tri trung binh mia mua
- mua kho 1an luot 1a: HO Tién Nga (84,48-57,66
mg/L) > hd Sen (49,60-33,86 mg/L) > hd Phuong Luu
(31,36-21,40 mg/L). Dang chu y, tat ca cac gia tri nay
déu 16n hon 20 mg/L nén xép vao muc D - chat luong
rat x4u. Dac biét, gia tri COD trong muia mua cao hon
dang ké so v&i mua kho tai tit ca cac hd, goi ¥ vé su
dong gdp 16n cua dong chay mat d6 thi mang theo céac
chat 6 nhiém xudng cac hd vao miia mua. Mic du ¢6
xu huéng giam vao mua kho, cac gia trj COD van duy
tri & mic cao, khang dinh tinh trang 6 nhiém hiru co
kéo dai va chua duoc kiém soat hi€u qua.

Ty 1¢ BODs/COD: La mét chi s quan trong, phan
anh kha ning phan huy sinh hoc cua cac hop chét hitu
co trong nudc. Ty 1€ nay cang cao, chung to lugng
chét hiru co d& phan huiy sinh hoc cang 16n va nguoc
lai. Quan sat dit liéu, ty 16 BODs/COD cho thdy xu
hudng ting nhe tir mia muwa sang mua kho & ca ba ho:
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Bing 1. Két qua cdc thong sé Iy héa co bén tai cdc ho diéu hoa ciia Hii Phong nim 2024

QCVN
. |Pon H6 Phuong Luu Hb Sen Hb Tién Nga 08:2023/
TT| Thong so
vi BTNMT [12]
Mua mua Mua kho Mua mua Mua khé Mua mua Mua khé Miic B*
. - 7,56+7,89" | 7,81+8,57 7,58+8,32 7,60+7,98 7,13+8,29 7,94+8,18 6.0.8.5
P (7,73£0,13) | (8,31+0,29) | (8,03+0,30) | (7,74+0,14) | (7,77+0,42) | (8,08+0,09) T
33,0+33,2 24,5+26,7 33,0+34,9 23,6+24,5 33,8+34,3 24,6+24,8
2 Nhiét do °C -
(33,150,1) | (259+0,8) | (33,9¢0,7) | (24,1204) | (34,120,2) | (24,7+0,1)
5,29+5,71 1,95+3,93 5,45+5,97 2,34+6,31 6,35+6,81 3,18+5,56
3 DO mg/L >5
(5,42+0,17) | (2,89+0,71) | (5,70+0,20) | (3,47<1,61) | (6,68+0,19) (4,09+0,98)
, 0+0 3+5 0+0 2+4 0-0 4+5
4 Do muoi %o -
(0+0) (4+1) (0+0) (3+1) (0+0) (4+1)
25,30+36,40 | 13,70+30,50 | 19,60+37,30 | 17,10+37,60 | 24,50+43,30 | 12,80+19,60
5 boduc [NTU -
(30,68+4,33) | (18,06+7,01) [ (25,31+7,13) | (26,48+8,40) | (29,80+7,87) | (16,36+2,73)
9,19+14,97 | 7,98+13,01 | 13,93+17,27 | 12,11+15,01 | 16,41+19,00 | 14,26+16,30
6 BOD:s mg/L <6
(11,64+2,10) | (10,23+1,80) | (15,61+£1,18) | (13,57+1,03) | (17,70+1,14) | (15,33+0,91)
27,20+40,00 | 18,51+27,32 | 43,20+56,00 | 29,51+38,23 | 72,00+105,60| 49,18+72,13
7 COD mg/L <15
(31,36+5,50) | (21,40+3,77) | (49,60+5,06) | (33,86+3,45) | (84,48+12,87)| (57,66+8,82)
Ty 1¢
8 0,37 0,48 0,31 0,40 0,21 0,27 -
BODs/COD
1,02+1,28 1,28+1,62 4,66+5,01 5,17+5,51 3,69+4,91 4,19+5,50
9 ™ mg/L <15
(1,13+0,10) | (1,42+0,13) | (4,80+0,16) | (5,32+0,15) | (4,24+0,59) | (4,88+0,56)
0,03+0,03 0,03+0,04 0,07+0,08 0,09+0,11 0,03+0,04 0,04+0,06
10 TP mg/L <03
(0,03+0,00) | (0,03+0,00) | (0,07+0,01) | (0,09+0,01) | (0,04+0,00) | (0,05+0,01)

Ghi chii: (*) Mikc B: Chét lrong mieée trung binh. Hé sinh thdi trong mede tiéu thu nhiéu oxy hoa tan do mét lwong I6n chat 6 nhiém.

NuGe c6 thé sic dung cho muc dich san xudt cong nghiép, néng nghiép sau khi dp dung cdc bién phdp xir Iy phit hop, (**): Gid tri nhé

nhat = gid tri Ion nhdt (gid tri trung binh £ dé 1éch chudn); (***):Gid tri ty 16 BOD5/COD la gid tri trung binh :(-): Khéng quy dinh.

Hb Phuong Luu ting tir 0,37 1én 0,48; H) Sen ting tir
0,31 1én 0,40; va ho Tién Nga tang tir 0,21 1én 0,27.
Sy gia ting ndy c6 thé 1y giai boi su suy giam cua
dong chay bé mit trong mua kho, qua d6 lam giam
luong chit hitu co méi d6 vao. Khi so sanh giita cac
hd, hd Phuong Luu ndi bat véi ty 16 BODs/COD cao
hon (0,37+0,48), ham y rang phan chat hiru co dé phan
huy sinh hoc con tuong d6i doi dao. Piéu nay goi y
rang hd Phuong Luu chiu anh huéng 16n hon tir cac
ngudn thai sinh hoat chwa dwoc xir ly triét dé, von
chira nhidu chét hitu co d& phéan huy. Nguoc lai, hd
Tién Nga lu6n duy tri ty 16 BODs/COD thép hon dang
ké (0,21+0,27), phan 4nh wu thé ciia cdc hop chét hitu
co bén virng, khé phan hiy sinh hoc. Diéu nay c6 thé
cho thay hd Tién Nga khong chi tiép nhan nuéc thai
sinh hoat ma con chiu thém dong gop tir cac ngudn &
nhidm chira hop chit kho phan hity nhu cin dau md.
Ham luong chét dinh dudng (TN, TP): Két qua
phan tich cho thdy tinh trang 6 nhiém dinh dudng c6
su khac biét rd rét giita cac hd, thé hién nguy co phu

dudng ¢ cac mic d6 khac nhau. Vé tong nito (TN),
trung binh mua mua - mua kho tai cic hd quan tric
dugc sip xép theo thir tu giam dan nhu sau: HS Sen
(4,80-5,32 mg/L) > ho Tién Nga (4,24-4,88 mg/L) >
hé Phwong Luu (1,13-1,42 mg/L). Theo d6, chat
lwong nudc cia cac hd nghién ciru duoc xép tir mirc
“C - chét lugng x4u” (hd Phuong Luu) dén mirc “D -
chit luong rat xau” (hd Sen va hd Tién Nga), cho thiy
ap luc 6 nhiém tir cac ngudn thai giau nito 13 rat 16n.
Tréi ngugc voi TN, ham lugng téng phét pho (TP) tai
ca ba ho déu ¢ murc thap, cac gia tri trung binh dao
dong trong khoang 0,03+0,09 mg/L déu nho hon 0,1
mg/L, nén duge xép vao mirc “A - chat lugng nude
t6t” theo quy chuian QCVN 08:2023/BTNMT [12].
Diéu nay cho thiy tai cac dia diém khao sat, 6 nhidm
TP chua phai 1a van dé dang lo ngai, chimg to céac
ngudn thai chira phdt pho dang dugc kiém soat tot.

3.2. Hign trang thanh phan loai thuwe vt phit du
Két qua khao sat thanh phan dinh tinh thyc vét pha
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du tai ba ho diéu hoa ciia Hai Phong nam 2024 ghi
nhan s6 lugng cac nganh (cac loai) TVPD cuy thé nhu
sau: HO Sen c¢6 06 nganh (76 loai); H6 Phuong Luu
¢6 05 nganh (67 loai) va ho Tién Nga c6 04 nganh (74
loai). Ngoai ra, két qua phan tich ciing chi ra sy khac
biét 16 rét ca vé khong gian 1an thoi gian thu mau
(Hinh 2).

$6 hrong loai
s

Mia mra

Miia khé

Hé Phuong Luu HG Sen

Misa mira Miia khé Miia mra Mira khé

HO Tién Nga

O Heterokontophyta
EDinoflagellata

OCyanobacteria
@ Euglenophyta

B Chlorophyta
@ Charophyta

Hinh 2. Thinh phén thiee vit phit du theo cdc nganh
6 cdc ho diéu hoa tai Hii Phong niam 2024

Theo d6, hd Phuong Luu c6 d9 da dang cao vao
mua mua (54 loai) nhung suy giam hon 50% trong
mua kho (26 loai), phan 4nh tic dong manh cua diéu
kién lién quan vé mua t6i quan xa TVPD. Trong khi
d6, ho Tién Nga ghi nhan xu thé ting manh s loai
trong muia kho (tir 39 1én 53 loai), cht yéu do bung nd
cac loai thudc nganh Chlorophyta (tao luc). Ngugc lai
v6i hai hd con lai, HO Sen duy tri mirc da dang twong
d6i 6n dinh (mua mwa - mua kho: 58 - 54 loai), ching
t6 hé théng TVPD tai déy it bién dong va c6 kha ning
tu diéu chinh tot hon gitra hai mua quan tric. Xét theo
nhom nganh, Chlorophyta (tao luc) luén chiém wu thé,
ké dén 1a nganh Heterokontophyta va nganh
Cyanobacteria (tao lam). Sy hién dién thuong tryc cta
cac loai thugc nganh Cyanobacteria ham y nguy co nd
hoa tiém 4n tai cac hd nghién ciru trong diéu kién thich
hop. Charophyta (tio vong) chi xuét hién véi tin suat

An toan, méi trwng va phat trién hang hai bén virng

rat thap (01 loai - Staurastrum sp.), goi y moi truong
tai cac hd diéu hoa cua Hai Phong chua thuan 1gi cho
nhom nay. Nhin chung, sy bién dong ctia quan xa thyc
vét phu du tai cac ho didu hoa nghién ctru chu yéu bi
chi phéi boi tinh mua vu, phan anh sy thay doi vé cac
thong sb chat lugng nude nhu nhiét do, lugng mua va
ham lugng dinh dudng gitta hai mua mua - kho.

So sanh thanh phan TVPD giita cdc hé nghién ciru
véi mét sé thuy vuc khac tai Hai Phong va Viét Nam

Két qua so sanh tir Bang 2 cho thay thanh phan
loai TVPD tai cac hd diéu hoa nghién ctru (67+76 loai)
c6 su khac biét khi so sdnh véi cac thuy vuc khac tai
Hai Phong va Viét Nam. Cu thé, khi dbi chiéu véi cac
hd diéu hoa do thi tai Ha Noi va Lang Son, muc da
dang vé loai thap hon so véi HO Triic Bach (115 loai)
nhung lai cao hon so véi H6 Thién Quang (18+36
loai) va hd Phai Loan (53 loai). Sy khéc biét trong
cung mot kiéu hé sinh théi - ho diéu hoa di chi ra rang
tinh da dang loai chiu anh hudng bai cac yéu té dic
thu nhu quy mé va dic diém moi trudng tai mdi hd.
Sy chénh léch vé da dang loai ndy cang tré nén rd nét
hon khi so sanh cac hd nghién ciru v6i nhitng thuy vie
ma ¢6 tinh két ndi cao trong ciing khu vue Hai Phong,
nhu song Bach Pang (116 loai), ving bién D6 Son
(183 loai) va dic biét 1a ving bién dao Cat Ba (400
loai). Su chénh 1éch nay phan anh rd nét ddc tinh cta
cac hd didu hoa tai d6 thi 1a twong ddi khép kin, diéu
kién méi trudng chiu tac dong bodi yéu td nhan sinh
manh, c¢6 xu hudng phi dudng va lam giam tinh da
dang chung. Do d6, sy khac biét nay khong chi cho
théy su khéac biét vé mat sinh thai ma con khéng dinh
céc hd diéu hoa 1a nhimng hé sinh thai riéng biét, doi
hoi mot chién luoc gidm sat va quan 1y diac thu dé bao
vé chirc nang sinh hoc cta chung.

Mt @6 TVPD va chi s6 da dang sinh hoc (H’)

S4 liéu tai Bang 3 cho thiy mirc d6 6 nhidm tai cac

Bing 2. So sanh thanh phin TVPD tgi cic ho nghién civu véi mét so thity viee khdc & Hai Phong va Viét Nam

Thiy vuc Nganh Lép Bo Ho Chi Loai Tai liéu

PL 5 7 20 27 40 67

S 6 10 17 28 38 76 Nghién ctru nay
TN 4 8 16 23 35 74
Hb Truc Bach 5 - 8 19 - 115 [13]
Ho Thién Quang 5/6' - - - - 18/36 [14]
Hb Phai Loan 4 - 8 17 29 53 [15]

Song Bach Ding 4 6 12 25 48 116 [16]

P Son 5 11 35 49 77 183 [17]

Cat Ba 7 7 14 38 105 400 [18]

Ghi chii:("): Két qua ciia hai dot thu mau khéc nhau 2010/(2021-2022)
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Bing 3. Mt dp TVPD va chi sé da dang sinh hoc tai cdc hé nghién ciru

Hb Muia Mat d¢ (TB/L) Chi s6 da dang H’ Phan loai chit lugng nudc

MM 2.508.160 + 1.420.130" 0,90 + 0,34" O nhiém ning

Phuong Luu A x
MK 1.480.008 + 572.624 1,09 +0,22 O nhiém vira
S MM 5.532.320 + 325.939 0,60 + 0,15 O nhidm ning

cn A ~
MK 4.995.780 + 678.965 0,60 + 0,14 O nhidm niang
Tién MM 1.286.840 + 248.926 0,99 +0,13 O nhidm ning
Nga MK 1.257.240 + 184.735 0,91+0,13 O nhidm nang

Ghi chu:(*): Gid tri trung binh = dé léch chuan

Bing 4. Danh sdch cdc lodi tio c6 khd ning gay dpc hai tai cdc hé diéu hoa ciia Hii Phong

STT Tén loai PL N Téc hai
1 Pseudo-nitzschia sp.1 (TB to, dai) X Sinh doc t6 ASP, nd hoa gy hai
2 Pseudo-nitzschia sp.2 (TB nhé, ngén) X Sinh doc t6 ASP, nd hoa gy hai
3 Anabaena cf. flos-aquae X Sinh ddc t§ Anatoxin-A, Microcystin
4 Planktothrix agardhii X Sinh déc t& Anatoxin-A, Microcystin
5 Raphidiopsis cf. curvispora X X Sinh ddc t& Anatoxin-A, Cylindrospermopsin
Nguon: [19]

hd nghién ctru, véi dic trung chung 1a mat d6 TVPD
rat cao va chi s6 da dang sinh hoc thap. Pang chu ¥ 1a
mat d¢0 TVPD trong muia mua thuong cao hon so véi
mua kho. Didu nay c6 thé dugc 1y giai boi mot sé yéu
t6 moi trrong déc thu: vao mua mua, lugng nudc mua
chay tran kéo theo lwong 16n chét hitu co (BODS5 va
COD cao), dong thoi pha lodng lam giam d6 mudi, tao
diéu kién thuan loi cho su bung phat cua cac loai
TVPD nuédc ngot ua chét hitu co. Nguoc lai, vao mua
kho, d6 mudi c6 thé tang 1én, két hop voi ngudn hiru
co bi suy giam (BOD5 va COD thép hon), da tao ra
ap luc chon loc, kim ham sy phat trién cua nhiéu loai
TVPD. Chinh su dao dong cua cac yéu td dic trung
trén da gop phan dinh hinh mot quan xa TVPD khac
biét, wu thé boi cac loai thich ung voi diéu kién 6
nhiém hitu co va bién dong d6 mudi, giai thich cho chi
s6 da dang H’ ludn & mirc thap (< 2), chi thi tinh trang
chat lwong nudc tir “6 nhidm vira” dén “6 nhidm nang”
tai cac hd nghién ctru.

Ghi nhdn vé mét s6 lodi tao cé kha nang gay déc

Béng 4 cho thiy sy hién dién ciia mot s6 loai tao
¢6 kha nang gay doc hai tai ba hd nghién ctru, bao gom
nganh Heterokontophyta (chi Pseudo-nitzschia) va
nganh Cyanobacteria (cac chi Anabaena, Planktothrix,
Raphidiopsis). Piéu dang lo ngai 1a tiém nang xuét
hién cac loai doc td khac nhau duoc san sinh tir tao
doc gébm: doc té than kinh (ASP va Anatoxin-A) va
doc t6 gdy hai cho gan (Microcystin va
Cylindrospermopsin). Su c6 mét cua cac loai tao doc
trén (ddc biét cac chi tao lam) 1a ddu hiéu cho thay tinh
trang phu dudng trong céac thity vuc nay, tiém 4n nguy

co cao bung phat cac dot nd hoa tao doc, gay hai cho
hé sinh thai va stic khoe cong dong.

Giéi han cta nghién ctru nay: Cac két qua danh gia
hién trang chét lugng moi truong nude tai 03 hd & trén
(bao gdém céc thong s6 1y hoa va thuc vat phu du) chi
mang tinh thoi diém, phan anh hién trang chit luong
nudce trong hai dot khao sat dai dién cho hai mua mua
- kho nam 2024. Viéc danh gia toan dién hién trang
chit luong moéi truong nudc cac hd didu hoa theo
QCVN 08:2023/BTNMT @doi hdéi mét chuong trinh
quan tric dai han v&i da dang cac chi tiéu va tn suat
day du, day ciing 1a mot huéng nghién ctru can tiép
tuc trong tuong lai.

3.3. Dé xudt gidi phdp cdi thién chit lwong moi
truwong nuwdc ho

Trude hién trang 6 nhidm cac thong s6 1y hoa va rui
ro sinh thai tiém tang tr cac loai tdo doc, viéc thuc hién
cac giai phap tong thé nham cai thién chat luong moi
truong nude tai cac hd diéu hoa 1a rit cn thiét dé bao
v€ chirc nang sinh thai va gia tri canh quan. Theo d6 cac
giai phap nén uu tién vao hai huéng chinh bao gom:

e Han ché é nhiém dau vao:

- Hoan thién hé théng thu gom, xtr Iy nude thai dé
giam tai chat 6 nhiém dwa vao ho.

- Quan 1y hiéu qua nudc mua chay tran bing céac
giai phap k¥ thuat.

e Cii thi¢n chit lwong nwdc ho:

- Tang cudng nao vét bun day dé loai bo chat 6
nhidm tich tu, suc khi va tudn hoan nuéc dinh ky.
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- Ap dung céc bién phap sinh hoc nhu b sung vi
sinh vat xir Iy 6 nhiém, tréng thuc vat thiy sinh hép thu
chat 6 nhiém va tao canh quan cho khu vuc quanh hé.

4. Két luan

Két qua nghién ctru di chi ra chat luong nude tai
céc hd didu hoa Phuong Luu, Sen va Tién Nga dang &
mirc 6 nhidém hitu co nghiém trong. Céc chi s6 BODs
va COD tai ca ba ho déu dugc xép vao mirc D - chat
luong rat xau, va cé xu hudng gia ting vao mua mua.
pH tai ba ho duy tri trong khoang kiém nhe 7,13+8,57,
trong khi ndng d6 DO ¢6 xu huéng giam vao muia kho,
tiém 4n nguy co thiéu oxy cho hé sinh vét thity sinh.
Do dyc trong nudce hd Phuong Luu va Tién Nga c6 xu
huéng ting 1én trong miia mua, c6 thé do nuwdc mua
chay tran cudn theo bun dat va vat chat hitu co trén bé
mat xuéng. V& mit dinh dudng, mic du ham lugng
téng phét pho dwoc kiém soat tdt, tinh trang 6 nhidm
téng nito lai & mirc cao, thugc mirc phan loai chét
lwong tir “xau” dén “rat xau”. Vé yéu t sinh hoc, két
qua phan tich thanh phan thyuc vét phu du tai cac hd
nghién ctru, da chi ra sy chiém uu thé ciia cac nganh
Chlorophyta, Heterokontophyta, Cyanobacteria, bén
canh sy hién dién cuia cac chi tao c6 kha nang sinh doc
t6, tiém an nhitng nguy co nhat dinh cho hé sinh thai
hd. Céc chi s6 sinh hoc da x4c nhén tinh trang 6 nhidm
nghiém trong, v6i mat do TVPD ludn & mirc rat cao
trong khi chi s6 da dang sinh hoc H’ lai rat thap, phan
anh mot quan xi mat can bang dudi ap luc cua 6
nhidm hitu co va bién dong d6 mudi theo mua.

Xuét phat tir thye trang 6 nhiém d4 dugc xac dinh,
giai phap cin co dé cai thién chat luong nude hd diéu
hoa 1a kiém soat triét dé ngudn thai dau vao bang viéc
hoan thién, nang cép va van hanh hiéu qua hé théng
thu gom, xtr Iy nudc thai. Pong thoi, can trién khai
déng bd cac bién phap cai tao tai chd nhu nao vét bun,
suc khi, utng dung cong nghé¢ sinh hoc va duy tri
chuong trinh quan tric dinh ky dé phuc hdi va bao vé
bén vimng hé sinh thai hd.

Lo1i cdm on

Nhom tic gia xin bay to 10i cam on téi dé tai:
“Nghién curu va thir nghiém mo hinh xu Iy nudc va tgo
canh quan sinh thai bang hé thong thwce vt thity sinh
cho mét sé ho tai thanh phé Hai Phong”, ma sb
PT.MT.2022.931 da hd tro thuc hién nghién clru nay.
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