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TOM TAT

Nghién cttu sti dung chubi s6 liéu vé dién bién thanh phan thuc vat phti du (TVPD) ti ndm 1996 - 2018
va thong s6 pH tit ndm 2011 - 2020 nhdm phén tich tac dong ctia bién d6i khi hdu (BDKH) déi vdi dién bién
thanh phan TVPD, m6i lién hé gitia hién trang thanh phan TVPD va chit lugng nudc. Két qua phén tich cho
thdly, cac chi/loai tdo c6 kha ning chiu dung moi trudng 6 nhiém xudt hién nhiéu hon, vi khudn Lam dang la
loai chiém uu thé trong quin xa TVPD. Nhiét 6 thic ddy tdo phdt trién manh, 1am cho pH ting din, 1a diéu
kién thuin lgi thiac ddy vi khuin Lam phat trién. DPong thdi, khi tdo chét, lai 1a nguén hitu co giy 6 nhiém
ho. Thong qua ca ché nay, BDKH (nhiét d) ting va ning néng kéo dai) sé gbp phén thay déi thanh phén loai
TVPD v6i cdc chi va loai téo chiu 6 nhiém sé xuit hién nhiéu hon, thic ddy vi khuin Lam chiém uu thé trong

quén xd TVPD.
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1. bit vin dé

Ho6 Tay c6 vai tro quan trong trong doi séng kinh
té - xa hoi cia Ha N i va dugce T6 chiic Moi trudng H6
qudc té (ILEC) xép vao Danh sich cdc ho cén bao tén
trén thé gi¢i dac biét vé DDSH [9]. Hién nay, H6 Tay
dang chiu ap luc 16n do qua trinh d6 thi héa cing nhu
BDKH. Theo nghién ctu trudc[1], BDKH trong dé
nhiét do ting c6 thé lam cho chit lugng nudc H6 Ty
suy giam theo huéng gia ting phi duéng, ham lugng
6xy hoa tan gidm manh, 6 nhiém hiu co gia ting.
Nhiéu nghién ctiu trén thé gidi cho thdy, khi chit lugng
nudc thay d6i sé dan tGi nhiing anh hudéng DDSH theo
hudng lam thay d6i thanh phan va s6 lugng céc loai
sinh vat [12].

Vi vdy, nghién ctiu sé tap trung vao tic dong cua
BDKH d6i véi thanh phan TVPD tai Ho6 Tay, 1a nhom
sinh v4t quan trong & H6 Tay va da c6 nhiéu nghién
cttu v€ thanh phan loai véi muc tiéu nhu sau: (i) Danh
gia dién bién hién trang thanh phan TVPD tai H6 Téy;
(ii) Danh gia va du bdo tac dong ctia BDKH t6i su phat
trién TVPD tai H6 Tay.

'Trung tam Nghién ciiu Moi trudng va Cong dong
2 Hoi Bdo vé Thién nhién va Moi trudng Viét Nam

Béng 1. Vi tri ldy mau

TT | Mo ta vi tri Toa do
1 | Céngcai (Cong vién N 21°0421”, E 105°
nudc H6 Tay) 49°24”
2 | Gitia h6 trén N 21°04°9”, E 105°49°'10”
3 | Céong Xuén La N 21°03’38”, E
105°48°33”
4 | Cong Trich Sai (phuong | N 21°02’47”, E
Budi) 105°48°55”
5 | Céng Do (Thyy Khe) | N21°02’37”, E
105°50°33”
6 | Coéng Trtc Bach N 21°02°37”, E
105°50°32”
7 | Gitia ho duéi N 21°03’6”, E 105°50°11”
8 | Khéch san Sheraton N 21°03°25”, E 105°49°27
9 | Quing An (gin Phi Tay | N 21°033”, E 105°48'5”
Ho)

? Khoa Sinh hoc, Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Ni
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2. Doi tugng nghién ciu va phuong phip

nghién ctiu
2.1. Doi tugng nghién ctiu

Déi tugng nghién ctiu: H6 Tay va hé vi tao H6 Tay:

Ho6 Tay nam & phia Tay cua TP. Ha Noi, véi dién
tich ty nhién nam 2012 la 527,517 ha (Ban quédn ly
Ho6 Tay, Ha Noi), dung tich khodng 9 triéu m? d6 sau
16n nhdt 14 3,5m. HO co toa d¢ dia ly 21°04’ vi d¢ Bic,
105°50” kinh dé Pong

2.2. Phuong phdp nghién ciiu

Phuong phdp phan tich mau tdo
Tién hanh thu mau TVPD (tdo) tai 9 dia diém (Bing
1). Phén tich Chlorophyll - a theo phuong phap ctia
Lorenzen (1967). Mau dugc loc qua gidy loc GF/C véi
kich thuéc 16 45um, sau d6 chiét bing aceton 96%.

Ddnh gid miic do 6 nhiém ho theo chi so sinh hoc
[11]

St dung phuong phdp Palmer (1969) dé€ ddnh gid
muc do 6 nhiém cta nudc ho dya vao sy xudt hién cta
mot s6 chi, hodc loai tdo dién hinh. Khung ddnh gid
theo Palmer (1969) vé cac chi, lodi tdo chiu 6 nhiém
nhu sau:

- Chi/ loai tao diém 0 - 10: chi/loai tao khong chiu
6 nhiém

- Chi/ loai tdo diém 11 - 15: chi/loai chju 6 nhiém
trung binh.

- Chi/ loai tdo diém 16 - 20: chi/loai tdo c6 thé 6
nhiém & muc do cao.

- Chi/loai tdo trén 21 diém: chi/lodi tdo chic chin
chiu 6 nhiém & muc d6 cao

Phuiong phdp ddnh gid tuong quan: Danh gid moi
quan hé gitia 2 dai lugng nhiét do nudc mat (x) va ham
lugng Chlorophyll-a (y) theo hé s8 tuong quan va kiém
dinh d6 tin cay cta hé s6 tuong quan theo Pham Tién
Diing (2006) [4].

Phuong phap danh gia tic dopng BDKH: DPanh gia
tdc dong cia BDKH d6i vé6i thanh phian TVPD dugc
thuc hién theo phuong phap dinh tinh, trong d6 cong
cy chinh la ma trén danh gia. Phuong phap va cong cu
theo Tai liéu huéng din danh gia tic dong cia BDKH
va xac dinh cdc gidi phap thich ing ctia Vién Khi tugng
Thuy van BDKH (2011) [6].

Phuiong phdp hoi ciiu tai liéu: Tong hgp, dic rat va
ké thiia, 4p dung kinh nghiém trén thé giéi va trong
nuée duge thuc hién trude d6 vé€ nghién cdu HST H6
Tay, dua trén cic s6 liéu thi cip nhu s6 liéu vé thanh
phéan cac loai TVPD dugc thu thép tii nhiing nghién
ctu thuc hién tli nam 1996 - 2018.
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3. Két qua nghién citu.

3.1. Dién bién thanh phdn TVPD tgi Ho Tay
Téng hop cac két qud nghién cdu tit nam 1996 -
2018 v¢€ s6 lugng loai TVPD dugc trinh bay & Bang 2
[2,3,5,7,8].

Béang 2. Tong hop dién bién thanh phin TVPD tif nam
1996 - 2018

Nganh tao 1996 | 2002 | 2007 | 2009 | 2011 | 2018
Tao silic - 12 18 12 13 21 33
Bacillariophyta

Tao luc - 73 71 20 21 19 22
Chlorophyta

Vi khuén 19 12 12 21 15 23
Lam -

Cyanobacteria

Tao mit - 7 7 8 10 14 | 18
Euglenophyta

Tao gidp - 4 | 4| 0| o | 3| -
Pyrropphyta

Téng cong 115 | 112 | 52 65 72 96

Sau hon 20 nim da dang loai TVPD thay d6i nhu
sau: Nganh tdo Silic tang tit 12 1én 33 loai, trong khi d6,
nganh tdo Luc gidm dédng ké tlif 73 xudng 22 loai. Thanh
phén loai ctia nganh tdo Mét va vi khuin Lam ciing
tdng tuong ting tu 7 1én 18 loai va 19 1én 23 loai.

3.2. Ddnh gid méi lién quan gitia phan bo tdo véi
diéu kién sinh thdi

Két qua vé tan sudt xudt hién cac chi tdo c6 kha nang
chiu 6 nhiém tai H6 Tay dugc trinh bay & Bang 3.

Két qua Bang 3 cho thdy, so v6i ndm 2011, vao nam
2018, s6 lugng loai trong moét chi tdo dugc danh gia
¢6 khé nang chju dung v&i moi trudng 6 nhiém ting.
Nhiéu loai tdo trong cac chi tdo dugc danh gid c6
muc chiju dung cao nhit d6i véi moi truong 6 nhiém
déu xuit hién nhiéu hon trong nim 2018 do la cac
chi Nitzschia, Navicula, Chlorella, Euglena. Pic biét,
loai tdo Chlorella vulgaris dugc danh gia la mgt trong
nhiing loai tdo c¢é muc chiu dung méi trudng 6 nhiém
cao nhét da xudt hién vao nim 2018. Dong thdi, nhiéu
chi Microcystis thudc nganh vi khudn Lam c6 thé gay
hién tugng bung phat tdo va gay doc cho nudc ciing
xudt hién nhiéu hon trong ndm 2018. Nhu vay, cac chi
tdo c6 kha nang chju dyng moéi trudng 6 nhiém xuét
hién nhiéu hon

Xem xét mat d6 té bao sé cho thdy loai chiém uu thé
trong quin xa TVPD. Dua trén két qua mot s6 nghién
ctiu thyc hién tt nam 1960 - 2018 vé mat do té bao cua
quan xa TVPD tai H6 Tay d€ danh gid dién bién mét do
TVPD, tu d6 danh gia dién bién loai ¢6 mét d¢ chiém
uu thé. Két qua trinh bay & Bang 4.
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Béng 3. Tan sudt xudt hién cac chi tdo c6 kha ning chiu 6 nhiém tai Ho Tay

Nganh Chi biém danh gid $6 loai xudt hién
2011 2018

Tao silic - Nitzschia 98 3 6

Bacillariophyta Cymbella 24 2 3
Fragilaria 33 - 3
Synedra 58 2 3
Achnanthes 19 - 2
Navicula 92 3 4
Melorisa 51 4 4
Tdong s6 14 25

Tao luc - Chlorophyta | Pediastrum 35 3 2
Coelastrum 24 1 2
Scenedesmus 112 4 4
Ankistrodesmus 57 1 2
Actinastrum 24 1 1
Chlorella 112 - 1
Oocystis 28 - 2
Chodatella - 1
Toéng s6 10 15

Vi khuin Lam Microcystis 49 1

-Cynobacteria Oscillatoria 161 3
Spirulina 25 2
Euglena 172 8 10
Phacus 57 2 4
Tong sé 16 24

Tdng cong 40 64

Bang 4. Dién bién mit d¢ thuc vat néi ¢ Ho Tay

Thdi gian 1960 - 1970 1997 2012 2018

Mat do t€bao | 3 -200 triéu tb /1 | 600.000 - 10.600.000 tb/1 98.400.000 -104.780.000 tb/1 | 122.700 -153.700 tb/1

Ghi cha Vi khuidn Lam | Vi khuidn Lam chi chiém | Vi khuidn Lam cé mat d6 r4t | Vi khuidn Lam chiém

chiém 60 - 90% | 40,3% vé s6 lugng; 16n chiém t6i 60% tdng sO | trén 90%; tdo luc chiém
méat do Téo Silic lai chiém uu thé, | TVPD 5% va cidc nhom khac cé
dat 65,5% vé khoi lugng mat do khong déng ké

Két qua cho thdy, mat dd TVPD tai H6 Tay bién dong
khé 16n phu thudc vao muia trong nam. Tuy nhién, méat do
ctia vi khudn Lam ting d4n, vao nim 1997, vi khudn Lam
chi chiém 40,3%, dén nam 2012, chiém 60% va dén 2018
chiém 90%. Diéu nay cho thdy, hién vi khuén Lam dang
la loai vu thé cha quan xa TVPD tai H6 Tay. Pong thai,
trong thanh phan vi khuén Lam c6 nhiéu chi c6 thé gay
bung né nhu cac chi Microcystis, Anabaene.

3.3. Tdc dong cia BDKH dén sy phdt trién TVPD
a. Nhan dién méi quan hé giita nhiét do va ham
luigng Chlorophyll a

Ham lugng Chlorophyll-a (Chl.a) dugc coi la chi thi
cho mit d¢ tdo, gia tri Chla cang cao chiing t6 sinh khéi
cua tdo cang l6n.

Két qua phén tich vé tuong quan gitia nhiét d¢ nudc
H6 Tay va ham lugng Chl.a cho thiy, hé s6 tuong quan
gitia nhiét d6 va ham lugng Chla la r*=0.9451 & mtic y
nghia 0,05. Theo két qua nay (0,9 <r<1) cho thdy, hai dai
lugng ¢ moi quan hé rat chit ché.

Nhu véy, 6 thé thdy, nhiét d6 c6 dnh hudng rat ro rét
1én sinh kho6i TVPD, lam téng cudng sinh khoi ctia TVPD
tai ho, nhung lai 1am ting 6 nhiém hiiu co khi tdo chuyén
sang pha suy vong,.

b. Anh hiiéng ciia BDKH dén su phdt trién vi khudn
Lam 6 HO Tay

Khi hdu nong lén va pH thay d6i theo hudng axit
hda, hodc kiém héa 1a nhiing vin d¢ dugc quan tAm, lam
thay d6i HST nudc ngot. Tao Luc véi cac chi Closterium,
Cosmarium... dugc coi la mot loai dic trung clia ao ho
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A Hinh 1. Méi quan hé giita nhiét d6 va ham lugng Chl.a

noi chung trong diéu kién dinh dudng 6n dinh va khong
6 nhiém. Tuy nhién, khi c6 sy thay d8i nhiét 46 va moéi
trudng song, thanh phan tao bién d6i nhanh chéng. Theo
Jingwen Yang, su canh tranh gitia vi khu&n Lam va tdo
Luc d4 anh hudng dén dién thé cia TVPD quyét dinh loai
nao chiém vu thé trong quan xa TVPD [13].

bédanh gid sy canh tranh gitia tdo Luc va vikhudn Lam
trong cc diéu kién mai trudng thay ddi, mot nghién ciu
thuic nghiém d4 dugc thuyc hién véi Microcystis aeruginosa
va Scenedesmus Obquus & nhiét d6 tii 15 - 35°C va khoang
pH tui 5 - 9. Két qué cho thdy, Scenedesmus Obquus canh
tranh cao hon & 15°C. O nhiét d6 20 - 30°C, quén thé cta
Scenedesmus va Microcystis déu bi tic ché bdi sy hién dién
ctia nhau. Trong giai doan ban dau, Scenedesmus Obquus
d4 théng tri canh tranh, nhung cu6i cting da bj thay thé
bai M. aeruginosa. Microcystis giti lgi thé canh tranh &
35°C. Trong khi Scenedesmus vugt qua Microcystis &
diéu kién axit (pH < 6) thi cac diéu kién trung tinh va kiém
yéu (pH 7 - 9) da hé trg viéc thay thé su thdng tri canh
tranh tUi Scenedesmus thanh Microcystis. Nghién ctiu cho
thdy, su dm 1én ctia khi hdu c6 thé ddy nhanh qud trinh ké
thuia tii tdo Luc sang vi khuiin Lam cung véi su ng hoa ctia
vi khuén Lam. Pong thoi, qua trinh kiém héa nuée khién
Microcystis cang trg thanh mot d6i thu canh tranh manh
hon 14n 4t tdo Luc [13].

Ngoai ra, nhiéu nghién ctiu khac ciing chi ra khi nhiét
do trong khoang 20°C sé tao ra su canh tranh dang k€ gitta
vi khudn Lam v6i céc loai tdo Luc va tdo bam, nhung khi
nhiét d trén 25°C thi sé thuc d4y truc tiép su sinh trudng
ctia vi khudn Lam so v6i céc loai tdo khdc. Pong thoi, vi
khuén Lam sé trd nén uu thé trong tap hop cicloai TVPD
trong moi truong phu dudng, dic biétla cac giai doan 4m
nhdt trong ndm [10].

Cac nghién ctu trén da ly giai qué trinh chuyén d6i uu
thé ctia vi khudn Lam ¢ Ho Tay.

Theo két qué trén Hinh 2, pH ctia H6 Téy kha cao

[T}
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A Hinh 2. D0 thj dién bién thong s6 pH ctia nuiéc HO Tady giai
doan 2010 - 2020

(16n hon 7) lién tuc trong 10 nam va ¢ xu hudng ting 1én
trong thoi gian 2016 - 2020. pH cao 1a hé qua ctia viée tdo
phat trién manh do qud trinh quang hgp manh mé cta tdo
da tieu thy mot lugng déng ké CO, khi€n cho cin béng
CO, trong nuidc chuyén dich vé phia tao raion CO, * lam
tang pH cta nudc. pH ting cao lai 1a diéu kién thudn loi
thuc ddy vi khudn Lam phét trién, dic biét la cic chi gay
doc. Két hop véi diéu kién nhiét d6 cao, nhit 1a trong cac
giai doan nidng néng kéo dai, dayla diéu kién thuén lgi d€
vi khudn Lam véi cdc chi nhu Microcystis phat trién.

Nhu véy, qua trinh ma BDKH (nhiét d6 ting) da lam
vi khuén Lam phat trién va chiém wu thé trong quan thé
TVPD 6 Ho6 Téy nhu sau:

(1) Nhiét do két hgp véinéng do CO, cao truic tiép thiic
ddy sinh trudng cta tao.

(ii) Sinh khéi TVPD tdng 1én, lam cho pH ting dan do
qua trinh quang hop tdo st dung nhiéu CO, dan dén dich
chuyén can bang pH trong nudc theo hudng kiém hoa.
pH ting cao la diéu kién thudn lgi thue ddy vi khuén Lam
phat trién, dac biét la céc chi gay doc va hién tugng bung
phat téo.

¢. Dy bdo tdc dong cia BDKH dén sy phdt trién
TVPD va vi khudn Lam

Danh gia va du bdo tac dong BDKH (nhiét do, cuc
doan thoi tiét) dén sy phat trién TVPD dugc trinh bay &
Bang 5.

4. Kétlun

Thit nhdt, thanh phan loai TVPD & Ho6 Téy da ¢ su
thay d6i dang ké nganh téo Silic tang 1én, tdo Luc giam di,
vi khuén Lam ting 1én; céc loai chiu 6 nhiém xuat hién
nhiéu hon.

Thit hai, nhiét do thuc ddy tdo phat trién manh lam
cho pH tang dan. pH tang cao lai la diéu kién thudn lgi
thic ddy vi khudn Lam phat trién, dic biét la cac chi gay

Béng 5. Panh gia va du bdo anh hudng cia BDKH dén sy phat trién TVPD

Nhiing tic dong chinh
cta BDKH

Panh gia tic dong cua
BPKH d4i v6i TVPD

Nhiing rai ro va thiét
hai c6 théxay ra

Dy bao

Nhiét do ting, cac hién
tugng thai tiét cyc doan,
ndng néng ky luc kéo dai
hon

Téo phat trién manh

O nhiém gia ting
pH ting

Thay d6i thanh phén loai TVPD: Céc loai
chiu 6 nhiém cao, céc chi tdo giy doc va
nd hoa xuit hién nhiéu hon.

Vi khuin Lam phat trién manh va ngay
cang chiém uu thé trong quén xa TVPD.
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ddc va hién tugng bung phat tdo. Vi khudn Lam dang din
trd thanh loai c6 mét do chiém uu thé trong hé TVPD 6
Ho Tay.
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Using a series of data on changes in phytoplankton components from 1996 to 2018, a series of data on some
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water quality parameters (pH) from 2010 to 2020 to analyze the impacts of climate change on phytoplankton
portion and the relationship between current phytoplankton composition and water quality parameters. The
analysis results show that the genera/ species of algae that can tolerate environmental pollution appear more,
Cyanobacteria is the dominant species in the phytoplankton community. Temperature promotes algae bloom,
making pH increase gradually, create a favorable condition to promote the growth of Cyanobacteria. At the
same time, when algae die, it is an organic source that pollutes the lake. Through this mechanism, climate
change (increased temperature and extreme heat) will contribute to changing phytoplankton composition
with more tolerant algae genus and promoting Cyanobacteria to be dominant in phytoplankton communities.
Key words: Ho Tay, Phytoplantonk, Climate change.
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