BAI BAO KHOA HOQC

MO PHONG KICH BAN KY THUAT DE KIEM SOAT PHU DUONG
TRONG HO NONG: TRUONG HQP VOI HO CU' CHINH, HA NOI

Ta Ping Thuin', Bui Qudc Lap’

Tém tat: Hién nay cé nhiéu bién phdp ky thudt nham muc dich kiém sodt qud trinh phii duwéng trong
cdc hé néng ¢ dé thi. Tuy vdy viéc danh gia hiéu quda ciing nhie chi ra wu, nhiege diém cia cdc bién phdp
ky thudt nham kiém sodt phii dudng trong ho rat khé khin thdm chi khéng thé. Trong bdi bdo ndy mét
mé hinh phii dudng da dwoc tdp thé tac gia phdt trién truée ddy dwoe sir dung dé mé phong va déanh gid
cac kich ban suc khi, nao vét tram tich va sir dung hoa chat diét tao trong hé Cu Chinh dang bi phu
dudng nghiém trong. Két qua chay mé hinh cho thdy wu diém ciia cdc bién phdp nhw nao vét tram tich
giiip giam thiéu liwong phot pho vé co hoa tan (DIP) lén t6i 61,07 % trong khi bién phdp suc khi givip
ting nong dg oxy trong nudc lén 24,9% va héa chat diét tao lam giam 16,45% nong do sinh khoi tdo
trong ho. Viéc thwe hién cdc kich ban mé phong da cung cdp cdc co sé khoa hoc tin cdy dé danh gid
hiéu qua cia cdc bién phdp kiém sodt phii duéng trong ho Cy Chinh néi riéng va cdc ho néng ¢ ngi

thanh Ha Noi noi chung.

Twr khéa: M6 hinh pha dudng, kich ban m6 phong, hd Cu Chinh, Ha Noi

1. PAT VAN PE

Ao hd dong vai trd rat quan trong trong viéc
tao canh quan, diéu hoa khi hau va 1a noi cu tra
ciia nhiéu dong, thuc vat nudc, bén canh chuc
niang diéu hoa, tiéu thoat nudc mua cho thanh phd
Ha Noi va da sé ching 14 cac hd nong ¢ do sau tir
1.5-4.0 (m) (Nguyén Ngoc Ly, 2015). Nhitng nim
gan day, cung v&i qua trinh phat trién kinh té va
d6 thi hoa dién ra nhanh cua Thua do, lugng cac
chit 6 nhiém trong d6 ¢ cac chit dinh dudng co
ngudn gdc tir nude thai sinh hoat va cac dong chay
tran do thi tap trung vao hd ngay cang gia ting. Dé
khic phuc tinh trang nay nhitng nim gin day,
thanh phé Ha Noi da quan tdm du tu cac cong
trinh xtr 1y nuéc thai nham kiém soat ngudn xa,
han ché nudc thai truc tiép dd ra ao hd. Tuy vy
nhiéu hd van dang phai d6i mat v6i tinh trang phu
dudng (Ngoc va nnk, 2017; Nguyen Duc Viet et
al., 2017; Pham Thi Hong et al.,2018) gay bung
phat thuc vat thity sinh bao gdm tao troi ndi ty do,

! Khoa Cong nghé Hoa hoc & Moi truong, Pai hoc Sw
pham ky thuat Hung Yén
? Khoa Héa va Méi trieong, Pai hoc Thity lgi

136

tao bam dinh hay cong sinh va thuc vat nuéc c6 ré
hay con goi 12 hién twong nd hoa trong nuée, dan
dén 1am tang ham luong cac chét lo lirng, chat hitu
co, lam suy gidm lugng oxy hoa tan trong nudc
nhét 1a ¢ ting day (Bui Ta Long, 2011). C6 nhiéu
bién phap dwoc dua ra dé c6 thé kiém soat qua
trinh pht dudng nhu 1am giau oxy trong nudc hd
(Trﬁn buc Ha, 2009), nao vét tram tich day hd
(Zikun Xing et al, 2014) hay sir dung hoa chat
hodc ché phdm sinh hoc dé tiéu diét thuc vat ndi
(Qian et al., 2010) va ciing da c6 mot sb bién phap
dugc stir dung dé kiém soat tinh trang phu dudng &
mot s6 hd ciia Ha Noi.

Hién nay mo hinh toan ndi chung va mé hinh
pht dudng néi riéng v6i nhiéu vu diém nhu cho
két qua tinh toan nhanh, gia thanh ré, dé dang thay
d6i dé phu hop véi cac yéu cdu bai toan. Thém
vao d6 ching dua ra cac két qua du bao dé tir d6
dé xuit cac bién phap quan ly phu hop cai thién
chit lugng nudc nham dap ung chat lugng muc
tiéu sit dung cling nhu bao ton bén vimg chat
lugng nudc (Lé Minh Thanh, 2015; Odum H.T,
Odum E.P, 2000; Dowd, 2005). Ngoai ra, ching
khic phuc khé khin trong viéc tién hanh cac thi
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nghiém tryc tiép voi méi truong tu nhién do chiu
anh huong boi nhiéu yéu t6 cung tic dong, giy
nhidu két qua khao sat va trong nhiéu trudng hop
viéc tién hanh thi nghiém v6i moéi trudong ty nhién
1a khong thé (Chin, 2013).

Theo nghién ciru ciia Thudn va Lap (2018) thi
hé Cu Chinh 1a mét hd nong & ndi d6 Ha Noi
dang ¢ tinh trang phti dudng nghiém trong va phdt
pho 13 chat dinh dudng han ché sy phat trién cua
tdo. Vi vay véi muc dich xem xét hiéu qua cac
phuong an kiém soat tinh trang pht dudng, mét sd
kich ban dugc mo6 phong trong mé hinh phu
dudng hd. Bén canh d6, bai bao ciing tip trung
danh gia, 1am ro hi€u qua, vu nhugc diém cua cac
kich ban m6 phong trong mé hinh pht dudng d6i
v6i hd Cu Chinh- Ha Noi.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1 Poi twgng nghién ciru

Hb Cy Chinh 1a mot hd nam & phia TAy Nam
ndi thanh Ha No6i ¢ 21°00 d6 vi bac, 105°48° do
kinh dong. La mdt ho nho, néng c6 dién tich
mit nudc khoang 4000m?, d6 sdu trung binh
khoang 1,5 -1,7 m. HO it ¢ sy trao dbi nudc voi
bén ngoai, khong c6 nudc thai sinh hoat dé truc
tiép vao hd ma chi cé luong nudc mua roi trén
bé miat hd va luong nude chdy tran trong khudn
vién cia ho.

(Ta Dang Thuan, 2019)

2.2 LAy miu, phin tich va danh gia chit
lwgng nwée
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Mau nuée duge ldy trong khoang tir 9-10h tir
thang 5/2017 dén thang 3/2018 voi sb luong mau
thu thap 1a 16 mau theo tiéu chuin TCVN 6663-
1:2011 hudng dan ldy mau nude hd tw nhién. Mau
dai dién duogc tron tir 3 diém trong hd véi do sau
khoang 20 cm dudi muc nuéc hd (Hinh 1) va
duoc loc béng giéy loc GF/F. Phan mau nude loc
dugoc bao quan ri€ng bi€t trong chai nhua
polyethylene dé phan tich cac chat dinh dudng.
Mot luong thé tich nuéce nhit dinh duoc thu va cb
dinh boi dung dich Lugol nhdm xac dinh mat d té
bao thuc vat ndi (TVN) (Thiy va nnk, 2012).

Céc thong s6 pH, ndng d6 oxy hoa tan (DO)
(mg/l), d6 dan dién (EC) (uS/cm) va nhiét do
nude (°C) duoc do tryc tiép tai hién trudong bing
may do nhanh YSI 556-MPS. Cac chi tiéu: NHy-
N, NO;-N, NO,-N, PO,-P, tong phét pho (TP),
tong Nito (TN), Chlorophyll-a (Chl.a) dugc xac
dinh bang phuong phap so mau trén may DR
2800 (Hach, My) va UV-V630 theo cac tiéu
chuan hién hanh ctia B Tai nguyén va mdi
truong, téng cacbon hitu co (TOC), cacbon hitu
co hoa tan (DOC) dugc phan tich trén may TOC-
VE (Shimadzu, Nhat Ban). S6 luong té bao duoc
dém trén budng dém Utemoh dudi kinh hién vi
dao ngugc. Xac dinh thanh phf?ln loai duoc thuc
hién dudi kinh hién vi Olympus BX51 (Thiy va
nnk, 2012).

Két qua phan tich chat lugng nudc dugc trinh
bay trong nghién ciru ciia Thuan va Lap (2018)
cho théy:

- Gia tri pH trong hd chu yéu ¢ muc kiém, 1a
moi truong thich hop thic diy sy phat trién cua
thuc vat ndi va gay no hoa tao (Zhao, 2004). Nong
d6 DO c6 gi tri trung binh 1a 4.6mg/l c6 dd bién
thién 16n, da sé khong dap Gmg yéu cau theo quy
chuan cho phép QCVN 08-MT:2015/BTNMT cot
A2 trir mdt sb thoi diém cudi mua khd, c6 anh
huéng xau dén doi song cua dong thuc vat thuy
sinh trong hd. Su gia ting nhiét do, ddc biét vao
mua he gay sut giam DO bdi 6 hoa tan oxy ty 1€
nghich véi nhiét d6 nudc.

- Nong do céac thong sé NH,4-N, NO,-N, PO4-P
16n hon tiéu chuan cho phép, khong thich hop cho
viéc bao tén dong thuc vat nudc va co sy bién ddi
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theo mua, chu yéu ting vé mia mua va giam vé
mua kho.

- Két qua danh gia mirc do phii dudng cho thiy
phét pho cha yéu 1a chat dinh dudng gi6i han su
phat trién cua tao con ni to chi ¢6 mot sd thoi
diém trong cac thang mua mua.

Trang thai pht dudng cua hd danh gia theo chi
s6 TSI(TN), TSI(TP), TSI(Chla) va ndng do
TN, TP cho thiy mirc d6 pha dudng trong hd luon
duy tri ¢ trang thai siéu phu dudng ngoai trr véi
nong d6 Chla & muc do phi dudng. Diéu nay
chirng t6 hd dang & mirc 6 nhidm hiru co rit cao.

- Thuc vat ndi trong hd chiém wu thé boi tao
luc va vi khuan lam véi nhirng chi dién hinh 1a chi
thi sinh hoc ctia 6 nhiém hitu co nhu Scenedesmus
va no hoa trong nudc nhu Microcystis, Anabaena.
Mat do té bao tao trong hd ¢6 su dao dong 16n co
gia tri cao hon vao mua mua.

2.3 M6 hinh toan

Vi gia thiét hd ndng c6 su pha tron hoan toan,
it bi anh huong boi gié va ngudn bd sung chat
dinh dudng chu yéu 1a tir khi quyén. Mot mé hinh
pht dudng dd dugc phat trién dua trén sy két hop
cua cac qua trinh dong hoc cua né)ng d6 sinh khoi
cac nhom TVN chiém wu thé bao gé)m tao luc, vi
khuan lam va tdo silic, dong vat phu du va cic qua
trinh sinh hoa chit dinh dudng dudi sy tic dong
bdi cac yéu t6 moi truong nhu nhiét dé nudc,
cuong do buirc xa anh sdng mat troi (Thuan Dang
Taet al., 2019).

Mo hinh phti dudng hd st dung phwong phap
Runge-Kutta bic 4 va bac 5 dé giai hé phuong
trinh vi phan thuong va dwogc lap trinh bang phan
mém MATLAB phién ban 2016a. Qua trinh hiéu
chinh mé hinh st dung thuat toan di truyén
(Genetic Algorithm-GA) dé t6i vu gi tri bd tham
s6 cia md hinh thong qua ham muc tiéu 13 gié tri
trung binh sai s6 quan phuong (Root mean square
error-RMSE) cta cac bién trang thai (Ta Ding
Thuén, 2019).

Két qua hiéu chinh, kiém dinh mé hinh cho
thdy, gia tri md phong va thuc do cac bién nong
d6 sinh khdi ciia cac nhoém TVN, ndng d6 oxy hoa
tan (DO) duoc danh gia bang cac chi sb sai s6 hé
s6 NSE (the Nash Sutcliffe efficiency), ty 1¢ giita
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sai s& quin phuong va d6 léch chuan cua s liéu
thuce do RSR (RMSE-observations
deviation ratio) va chi s phan trim sai s6 PBIAS
(Percent BIAS) cho két qua tot (Thuan Dang Ta et
al., 2019; Ta Pang Thuén, 2019; Lap and Thuan,
2020). Trén co sé mo hinh da dugc phat trién, mot
s6 kich ban dwgc dwa vao mo phong dé danh gia
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hiéu qua cia chung.

2.4 Cac kich ban mo6 phéng

Nhu da dé cap ¢ trén thi mot sé bién phap ky
thuat thuong duoc st dung dé giam thiéu mic do
phti dudng trong hd noéng & d6 thi bao gém: (1)
Qua trinh lam giau oxy trong nuéc hd; (2) Nao vét
tram tich day ho va (3) Sir dung hoa chit hodc ché
pham sinh hoc dé diét TVN.

(1) Lam gidu oxy trong cot nuede ho

Qua trinh tu 1am sach hd d6 thi co thé duogc
tang cudng bang bién phap lam thoang nhan tao
hay 1a cip oxy cudng birc nhim bd sung thém oxy
dé vi khuén tiép tuc oxy hoa cac chit hiru co, hd
trg cho qua trinh phuc héi chat lugng nude ho.
Hién nay c6 nhiéu bién phap lam thoang nhan tao
dé cp oxy cho ngudn nudc nhu bién phap dong
hoc, co khi, thuy dong luc hoc, khi nén hoac bién
phap tong hop bao gém cic qua trinh suc khi,
khudy tron...nhdm kiém soat qua trinh phti dudng
trong hd (Tran Puc Ha, 2009). Trong mé hinh mo
phong, viéc bd sung ndng do oxy hoa tan vao cot
nuée duoe thye hién bang cach didu chinh hé sb
khuéch tan oxy tu khi quyén (Ka).

(2) Nao vét tram tich day ho

Viéc nao vét tram tich trong ho rat hitu ich
néu ngudn dinh dudng giai phong tir tram tich
chiém mot phan dang ké trong tong s6 chat dinh
dudng cung cdp cho su ting truéng cia TVN
(Zikun, 2014). Giai phap nay mang lai hiéu qua
cao do loai bo duoc gfin nhu toan bd chit 6
nhiém tich ty ra khoi hd. Diéu kién 1y tuong dé
ap dung phuong phap nay la truong hop khong
yéu cau bao vé dong thuc vat thuy sinh cta ho
trong qua trinh nao vét. Tuy nhién, bién phap
nay thuong chi ap dung cho cac hd nho, dic biét
1a cdc hd néi thanh béi vi van dé 1on nhét cua
gidi phap nay la viéc xtr ly bun c@n nao vét (6
nhiém cac kim loai ning gy doc, véi yéu cau
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can dién tich 16n cho bai chon lip bun) va dé
gdy ra hién tugng phdt pho tai hoa nhap tic thoi
vao nuée hd, lam thay d6i moi trudng séng thuy
sinh. Ngoai ra, giai phap nay twong ddi tén kém
va khong thé giai quyét hoan toan van dé suy
giam chét luong nude néu tiép tuc ton tai nhidu
chat dinh dudng tir cac ngudn dd vao hd (Tran
buc Ha, 2009). Trong pham vi m6 hinh moé
phong su trao dbi gitra cOt nudc va trdm tich day
bang su khuéch tan chat dinh dudng dong vai
trd quan trong. Vi vy, ta c¢6 thé danh gia tac
dong cua giai phap nao vét hoan toan day ho da
duoc thir nghiém bang cach thiét 1ap nong o
chat dinh dudng ban dau trong trim tich bing
khong hay khong c6 sy trao d6i chat dinh dudng
giita cot nuGe va tram tich.

(3) Sit dung héa chat hodc ché pham sinh hoc
dé diét TVN

Céac phuong phap xir Iy hoa hoc vé6i viée bd
sung cac chét dé diét hoac ngan chan sy phat trién
ciia TVN nhu sunfat déng, duge coi 1a giai phap
kinh t& va hiéu qua dé kiém soat vi khuan lam
(Qian et al., 2010). Nhu vay, viéc st dung ché
phim diét TVN c6 thé duoc thuc hién trong mo
hinh mé phong bang cach ting gia tri tham sb ty 18
chét khong boi an moi ciia cac nhém TVN. Trén
co s tham sb ty 1& chét gia dinh nhu vay, cac
chuyén gia sinh hoc ¢6 thé xac dinh dugc licu
lwong thich hop cta cac hoa chat dugc sir dung dé
{rc ché su phat trién ciia tao.

Thém viao d6 bién phap nhim giam thiéu
ndng d6 sinh khéi TVN va chit dinh dudng
bang viéc bd cap hodc thay ngudn nudc 6
nhiém bang ngudn nudc ngdm vao hd. Nong do
sinh khéi cia TVN va chit dinh dudng s€ giam
khi tién hanh pha lodng bang cach bom nuéc
sach vao hd hodc bom nudc c6 néng dé o
nhiém cao ra khoi hd va dugc thay bang nuée
sach. Tuy vao thé tich pha lodng hodc thay thé
ma xac dinh duoc gia tri ban diu cua nong do
sinh khéi cua TVN va chat dinh dudng trong
mo hinh.

Khia canh dugc danh gia chu yéu khi mo
phong céac kich ban 1 sy bién ddi sinh khdi TVN,
nong do oxy hoa tan va phdt pho v co hoa tan
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(Dissolved inorganic phosphorus-DIP) trong ho.
Nhén théy thong sb né)ng do chat di¢p luc-
Chlorophyll a (Chla) 1a thong s6 dién hinh dé
lwong héa sinh khéi TVN ciing nhu danh gia phu
dudng nén trong két qua kich ban mé phong quy
d6i nong d6 sinh khéi carbon (mg/l) sang nong do
Chla (pg/l) thong qua gid tri tham sb ty 18
Chl.a/carbon ciia mdi nhém TVN.

3. KET QUA VA THAO LUAN

- Két qua tinh todn mé hinh theo kich ban lam
giau oxy trong cot nuwoc

Trong md hinh, viéc bd sung ndéng d6 oxy hoa
tan vao nudc bang cach diéu chinh thir nghiém
tang gap doi gia tri hé s6 khuéch tan oxy tir khi
quyén (Ka) véi gia tri méi la Ka= 2x0,47= 0,94
(mg/m?xngay).

- Két qua tinh toan moé hinh theo kich ban nao
vét tram tich day ho

Trong m6 hinh, kich ban mé phdéng viéc nao
vét tram tich ddy hd duoc thir nghiém bing viée
thay ddi gia tri cac tham sd lién quan dén chung
nhu hé s trao ddi phdt phat giita cot nudc va bé
mat trAm tich & 0°C(ous), hé sb trao d6i NH,-N
giita ¢t nudc va bé mit tram tich & 0°C (oys) va
ty 1& suy giam DO & bé mat tram tich & 0°C (ouo).
Trong trudng hop gia thiét lwong tram tich duoc
thu don hét thi cac tham sb néu trén duoc thiét lap
gié tri bang 0.

- Két qua tinh todn mé hinh theo cdc kich bdn
sur dung héa chat dé diét TVN

Trong md hinh phu dudng hd, tac dong cia
viéc sir dung hoa chét @é diét TVN duoc thé hién
trong mo hinh bang cach thir nghiém ting gap hai
1an gia tri cac tham s ty 16 chét khong boi an moi
ctia cac nhom TVN trong két qua hiéu chinh mo
hinh. Nhu vay gia tri tham s6 ty 1& chét khong boi
an mdi méi cia cac nhom téo luc (0s.1), vi khuin
lam (as2) va tao silic (0s3) c6 gia tri gp hai lan
gi tri cii 1an luot 1a:

05,1=2%0,094=0,188 (ngay); as, =2x0,1=0,2
(ngay™) va 0s53=2x0,019=0,038 (ngay™).

Két qua so sanh gitra gi4 tri nong d6 sinh khoi
TVN, ndng d6 oxy hoa tan va DIP trong hd ban
dau véi cac kich ban quan 1y duoc thé hién trong
Hinh 2, Hinh 3, Hinh 4 va Bang 1,2.
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Bang 1. Thong ké mo ta gia tri cac thong so cia cac kich ban mé phong
Kich ban DIP (m/g/L) DO (mg/L) Chlorophyll-a (pg/L)
Ban dau
Trung binh (46 1éch chuan) 0,0573 (0,017) 4,76 (0,797) 17,7 (1,76)

Trung vi [min; max]

0,053 [0,026; 0,13]

4,94 [1,33;6,1]

18,1 [10,5; 21,0]

Suc khi

Trung binh (46 1éch chuan)

0,0573 (0,017)

5,95 (0,706)

17,7 (1,78)

Trung vi [min; max]

0,053 [0,026; 0,13]

6,1 [2,99; 7,41]

18,1 [10,4; 21,0]

Nao vét

Trung binh (46 1éch chuan)

0,0223 (0,007)

6,02 (0,345)

15,7 (1,32)

Trung vi [min; max]

0,021 [0,009; 0,052]

6,11 [4,53; 6,54]

16,0 [10,0; 18,2]

Diét tdo

Trung binh (46 1éch chuan)

0,0594 (0,0164)

4,61 (0,772)

14,8 (1,81)

Trung vi [min; max]

0,056 [0,029; 0,129]

4,79 [1,34; 5,94]

15,2 [7,64; 18,2]
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Biang 2. Hiéu qua, wu nhwoc diém cia kich ban mé phéng dén nong dd sinh khéi TVN,
oxy hoa tan va DIP trung binh & ho Cw Chinh

Kich D9 bién thién (%) X :
bin Sinh khoi DO DIP Uu diém Nhugc diém
TVN

Lam o . 3 . A

o\ Cai thién dang ké nong | Tac dong khong dang ké cho nong do
%1;; -0.1 249 +0,01 do DO trong nudc ho. sinh khoi TVN va DIP cuta ho.

Nao vét Giup giam tuong doi lén|
trAm 1135 +278 - 61.07 nong do DIP, d¢ sinh Ton kém, kho ap dung thuong xuyén so
tich ’ ’ ’ khoi TVN dong thoicai | voi mot s0 bién phap ky thuat khac.
thién DO trong ho.

v G st twom déi L6g | M T Vi VA chit doc vin c6 thé tn tai

1 - 16,45 324 +3,8 (up glam trong trong nuéc; C6 thé gay ra nhimg thay doi
diét nong do sinh khoi TVN. 61 vi ca AN f S
TVN 01 vdi cac qua trinh khéc trong ho.

Két qua ddi vai kich ban 1am giau oxy trong hd
duogc biéu thi trong Hinh 2, 3 va 4 cho thiy hoat
dong suc khi gitp cho DO ting dang ké nhung
hau nhu khong gitip giam thiéu nong d6 sinh khéi
TVN va DIP. B¢ bién thién ctia ndng do sinh khoi
TVN la -0,1% trong khi d6 cua DIP 1a 0,01%.
Mirc ting ndng d6 DO trong hd 1én dén +24,9%.
Day 1a mirc tang kha 16n va cho thay hiéu qua cua
phuong phap nay véi viée cai thién nong d6 DO
trong nudc hd. Thue té hién nay nhiéu hd ¢ Ha
Noi da va dang ap dung bién phap nay nhu mot
cach hitu hiéu gitp cai thién chit lugng nudce tao
diéu kién thuan lgi cho sy sinh truong va phat
trién ctua dong thuc vat thiy sinh gitip ting kha
nang ty lam sach cua hd. Bién phap nay nén duoc
tiép tuc thuc hién va mé rong trong tuong lai gan
trong khi cac phuong phép khac van dang duogc
thir nghiém va dénh gia cu thé trong thuc té.

Két qua md phong ddi v6i kich ban nao vét
tram tich cho thdy viéc gia sir giam ti da lwong
chit dinh dudng giai phong tir bé mat trim tich
vao cOt nude gitp lam giam nong d6 DIP (chat
dinh dudng cho su phat trién caa TVN) Ién t6i
61,07% va gian tiép gop phan giam sinh khdi
TVN 11,35%. Nguyén nhan do nong d6 DIP trong
nude hd duoe dong gop tir phan khuéeh tan tir bé
mit tram tich chiém ty trong 16n nhit tir 50,1-
74,31% va ¢ su bién ddi ty 1& thuan véi gia tri
cua nhiét d6 nudc. Bén canh do ngué)n ) sung
DIP tir qua trinh bai tiét ctia thuc vat ndi co ty
trong bién ddi 6n dinh tir 14,7-21,7% (Thudn va
Lap, 2019). Trong khi d6 nong d6 oxy hoa tan
trong ¢t nudc tang kha 16n 1a 27,8% do khong
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phai tiéu ton mot luong 16n cho qua trinh oxy hoa
cac chit dinh dudng o bé mit trAm tich. Tuy vay
giai phap nao vét tram tich thuong 1a tén kém va
c6 thé pha v& sy 6n dinh cua hé sinh thai nude hd.
Do d6, can phai can nhéc trong ting trudng hop
cu thé.

Két qua md phong kich ban sir dung hoa chat
diét TVN (khi tang ty 1é chét cia TVN) cho thiy
sinh khdi TVN giam 16,45% cung v6i DO giam
3,24% va ndng d6 DIP ting 3,8%. Nguyén nhan 1a
do khi diét tao thi mot phan oxy hoa tan trong hd
bi tiéu tén dé phan hiy xéac tao dong thdi qua trinh
d6 ciing bd sung thém lwong chit dinh dudng
trong hd do xac tio phan hiy trong d6 co DIP.
Mic du c6 tic dong dén viée kiém soat TVN
twong ddi 16n, nhung ¢ nhirng han ché tiém ning
cua gidi phap k¥ thudt nay nhu hi€u ing theo thoi
gian nhu mui, mui vi va doc tinh khéng mong
mudn lién quan dén viéc sir dung hoa chat co thé
gdy ra nhitng thay doi bat lgi cho cac qué trinh
khac ciia hd va sy 6n dinh hé sinh thai 1a nhiing
van d& can tiép tuc quan tam.

Tom lai voi cac kich ban md phong cho thiy
véi viée st dung cac bién phap nhu nao vét tram
tich va hoa chét diét TVN c6 tac dong kha lon
gitp giam thiéu nong d6 sinh khdi TVN trong khi
bién phap suc khi c6 anh huong han ché. Trong
khi d6 d6i v6i nong do DO thi bién phap nao vét
tram tich c6 giGip cai thién 16n nhat roi dén bién
phap suc khi con sir dung hoa chét diét TVN lam
giam DO do phan hay nhiéu xac cia TVN hon
nhung mirc giam khong dang ké. Bdi v6i ndng do
DIP thi bién phap nao vét trim tich giup lam giam
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dang ké né)ng do cua chung gop phﬁn han ché sy
sinh truéng va phat trién cia TVN. Mic du bién
phap str dung hoa chit mang lai hiéu qua kinh té
nhung van con nhitng mdi lo ngai dén hé sinh thai
hd khi 4p dung bién phap nay.

Trong thuc té & Ha Noi, hién nay cac bién phap
duoc ap dung rong rai cho nhidu hd d6 thi nhu bién
phép suc khi va sir dung hoa chat diét TVN. Céc
bién phap d6 midc dii con mot s6 han ché can khéc
phuc nhung da phﬁn nao thu dugc nhiing két qua
kha tich cuc, gop phan cai thién chat lugng nudc hd
ndi chung va giam thiéu muc d6 phi dudng noi
riéng. Con bién phap nao vét tram tich duogc sir dung
it hon do tén kém ciing nhu kho thuc hién trong
nhiéu trudong hop. Chi nén khuyén khich sir dung
bién phap nay trong truong hop 10p tram tich day
lam giam d6 sau ciia hd dong thoi 1am suy giam kha
nang tw 1am sach cua hd din dén gia ting ndng d6 6
nhidm. Vi vay trong mdi trudng hop cu thé ma ta co
thé phan tich dé Iya chon céc bién phép khac nhau
cho phu hop véi muyc tiéu dé ra.

TAI LIEU THAM KHAO

4. KET LUAN

Céc kich ban ky thuat dugc md phong trong
nghién ciru nay cho thay mdi bién phap déu dem
lai nhitng hiéu qua vé mit dinh lwong & cac muc
d6 khic nhau, lam cin ctr dé c6 thé so sanh hi¢u
qua gilta cac bién phap duoc thuc hién. Bién phap
nao vét trim tich giup giam thiéu luong DIP lén
t61 61,07 % trong khi cac bién phap khac gin nhu
khoéng c6 tac dong thay d6i. Bién phap suc khi
gitp ting ndng d6 oxy trong nudc 1én 24,9% va sir
dung hoa chit diét tao 1am giam 16,45% ndng dd
sinh khdi tao.

Vi vay, viéc thuc hién cac kich ban mé
phong 1a co s& khoa hoc mang tinh dinh Iugng,
ddng thoi 1a tham khao hitu ich dé danh gia hiéu
qua cua cac bi¢n phap kiém soat phu dudng
trong hd Cy Chinh néi riéng va cac hd néng &
ndi thanh Ha No§i n6i chung. Viéc khuyén cao
ap dung kich ban ky thuat nao can phai cin ct
vao ting trudng hop hod cu thé dé co thé dua ra
kich ban phu hop.
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Abstract:
SIMULATION OF TECHNICAL SCENARIOS FOR CONTROLLING EUTROPHICATION
IN SHALLOW LAKES: A CASE STUDY OF CU CHINH LAKE, HANOI

Today, there are many technical measures with the aim of controlling eutrophication in shallow lakes in
urban areas. However, evaluating the effectiveness as well as pointing out the advantages and
disadvantages of technical measures to control the eutrophication in the lakes is usually very difficult or
even impossible. In this paper, a eutrophication model previously developed by the authors is used to
simulate and evaluate scenarios of aeration, dredging of sediments and the use of algaecide in Cu
Chinh Lake which is severely eutrophic. The simulation results show the advantages of measures such
as sediment dredging reduces dissolved inorganic phosphorus (DIP) by up to 61.07% while aeration
increases dissolved oxygen concentration in water by 24.9% and the use of algaecide reduces the
concentration of algae biomass in the lake by 16.45%. The implementation of simulation scenarios has
provided a reliable scientific basis to evaluate the effectiveness of eutrophication control measures in
Cu Chinh Lake in particular and shallow lakes in the inner city of Hanoi in general.

Keywords: Eutrophication model, simulation scenario, Cu Chinh Lake, Hanoi
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