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PHAN TiCH SU BIEN POI THEO MUA CAC YEU TO ANH HUONG
TOI SU'SINH TRUONG CUA TAO G MOT HO NQI PO HA NOI
SU DUNG MO HINH PHU DUONG

Ta Ping Thuin', Bui Qudc Lap®

Toém tit: Sy sinkh truong cua tao trong hé dé thi ¢ Ha Néi chiu tac dong lon boi sy bién déi theo
mua cua cac yéu 16 néng dé chdt dinh duong, nhiét do nuoc va cwong do birc xa mat troi. Swr dung
cong cu mé hinh mé phong phii dwdng ho dé mé td ciing nhuw ddnh gid mire d¢ anh hwong cia cdc
yéu té dudi dang cdc ham mé phong giGi han sw phdt trién cua tdo. Két qua trong bai bdo chi ra
mikc dé anh hwong ciia méi yéu t6 ciing nhuw sw tich hop giita chiing déi véi ting nhém tio la khdc
nhau. Sy bién doi theo mia cdc thanh phan san xudt (gom khuéch tan tir tram tich, khi quyén va bai
tiét tir tdo) va tiéu thu (qud trinh quang hop) ciia phdt pho vé co hoa tan (Dissolved Inorganic
Phosphorous-DIP) ciing dwoc lwong hoa. Mat khac, cong cu mé hinh phu dwong hira hen sé tro
thanh mét cong cu hitu ich dé mé phéng moi quan hé giita sinh khéi tio va nong dé chat dinh
dudng, ciing nhw die bdo nhitng thay déi vé thanh phan, mdt dg tao trong hé trong thoi doan ngdn.

Tir khoéa: M6 hinh phti dudng, bién dbi theo muia, vi khuan lam, hd Ha Noi

1. PAT VAN PE

Nhiéu hd nong & Ha Noi dang phai d6i mit
véi cac van dé chét lugng nudce, dic biét 1a hién
tuong phtt dudng giy ra sy nd hoa cua tdo
(Ngoc va nnk, 2017). Bé quan 1y ciing nhu duy
tri hé sinh thai trong hd can phai hiéu rd co ché
cta cac chit dinh dudng ciing nhu cac yéu tb
anh huong dén su sinh trudng va phat trién cia
tao theo mua. Nhilng vin dé nay c6 thé dugc
giai quyét khi sir dung mo hinh pha dudng. D6
la mot cong cu manh dé dua ra quyét dinh khi
mo phong to chire, chire ning ciing nhu sy thay
ddi cta hé sinh thai dé nang cao su hiéu biét
ciing nhu danh gia kha ning tuong tac dé diéu
khién hé sinh thdi (Odum H.T, Odum E.P,
2000) (Dowd, 2005).

Trong thuc té, quin thé tio & bat ky thoi
diém nao bao gdm nhiéu loai, cho thiy su phan
mg khéac nhau véi cac yéu tb méi truong nhu
anh sang, nhiét d6 nudc va chat dinh dudng.
Khi phan tich qua trinh dong hoc cuia moi
truong thay sinh lién quan dén phu dudng, tap

! Khoa Cong nghé hoa hoc & Moi truong, Pai hoc su
pham ky thudt Hung Yén
? Khoa M6i truong, Pai hoc Thuy loi

trung vao cdc nhom tao chiém wu thé va su
thay d6i cia chiing theo mua. Vi thé, sy phat
trién ctia mot mo hinh hé sinh thai két hop cac
nhoém tdo khac nhau sé dua ra ly gidi r0 hon
vé sy tuwong tac giita chu ky dinh dudng noi tai
va tac dong cua cac yéu td méi trudng lén
thay d6i theo mua trong thanh phan tao
(Harada et al., 2013).

Trong nghién ctru nay, mot mo hinh phu
dudng da dugc phat trién md phong cic nhom
tdo c6 mat do chiém wu thé 1a tao luc, vi khuan
lam va tao silic & mot hd nong, dang bi pha
dudng. Mo hinh dugc hiéu chinh véi chudi dir
lidu thue do tir thang 5 dén thang 9 ndm 2017.

Ngoai ra, dac tinh dong hoc cua DIP c6 su
thay d6i theo mua boi sy ting truéng cia tao va
cac yéu to méi truong lién quan nhu nhiét do
nudc, birc xa mat troi va néng dd chit dinh
dudng cling dugc danh gia.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

Péi twong nghién ciru

Ho6 Cy Chinh 1a mot hd nim trong ndi thanh
Ha Noi ¢6 vi tri dia Iy nam & 21°00° dd vi bic,
105°48> d6 kinh déng. La mot hd nhd, néng co

60 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 64 (3/2019)



dién tich mat nudc khoang 4000m?, d6 sau trung
binh khoang 1.5-1.7m. Ho ¢6 it c¢6 sy trao doi
nudce vo1 bén ngoai do nudce thai sinh hoat cua
khu vire dugc thu gom vio hé thong duong éng
nude thai cia thanh phd va ngudn bod sung tir
nuéc ngdm ciing rat han ché do xung quanh hd
c6 ké bang gach chic chin. Chi ¢6 nuwdc mua va
mot lugng nho nudce chay tran trong khudn vién
do vao hd.

LAy miu nuéc

Thoi gian ldy miu nudc dugce thuc hién tir
thang 5 dén thang 9.2017. S lwong méu thu
thap 1a 9. Tién hanh tron 14y miu dai dién tir 3
diém trong hd véi do sau khoang 20 cm dudi
muyc nudc hd (hinh 1) va dugce loc bang gidy loc
GF/F. Phan miu nuéc loc duge bao quan riéng
biét trong chai nhya polyethylene dé phan tich
cac chat dinh dudng. Mot luong thé tich nudc
nhit dinh dwoc thu va ¢b dinh boi dung dich
Lugol nhim x4c dinh mat d6 té bao thuc vat ndi
(Thuy va nnk, 2012).

Hinh 1. Vi tri ciia h6 Cu Chinh-Ha Ngi

Phwong phap phéan tich

- Céc thong sb nong d6 oxy hoa tan (DO)
(mg/l), nhiét 46 nude (°C) duge do truc tiép tai
hién truong bang may do nhanh Y SI 556-MPS.
Cac chi tiéu: NH4-N, NO3-N, NOQ-N, PO4-P,
tong phét pho (TP), tong Nito (TN),
Chlorophyll-a (Chl.a) dwgc x4c dinh bing
phuong phap so mau trén may DR 2800 (Hach,
My) va UV-V630 theo cac phuong phap cua
APHA (APHA, 2001), tong carbon hitu co
(TOC), carbon hiru co hoa tan (DOC) dugc

phan tich trén may TOC-VE (Shimadzu, Nhat
Ban). S luong té bao duoc dém trén budng
dém Sedgewick Rafter dudi kinh hién vi dao
ngugc. Xac dinh thanh phan loai duoc thyc hién
dudi kinh hién vi Olympus BX51 (Thiy va nnk,
2012). Sir dung phuong trinh hoi quy Strathman
dé woc lugng carbon sinh khéi ctia mdi nhom
tao dwa trén cac phép do thé tich sinh hoc
(Strathmann, 1967). Két qua phan tich chat
lugng nudc dugc trinh bay trong nghién clru ciua
Thuan va Lap, 2018.

Dua vao sd liéu nhiét do trung binh va sb gio
ning ngay quan tric tai tram Lang (dai dién cho
khu vuc Ha N¢i), tinh toan nhiét d0 nudc
(Bowie et al., 1985) va cuong do buc xa anh
sang mat troi1 trung binh ngay (Beckman, 2013),
(Nguyen and Pryor, 1997). S6 liéu mua ngay
cta tram Lang dugc st dung dé tinh toan nong
d6 chat dinh dudng gia nhap vao hd.

M6 hinh toan

V6i gia thiét ho néng c6 sy pha tron hoan
toan, it bi anh hudng boi gié va ngudn bd sung
chit dinh dudng chu yéu 1a tir khi quyén. Mot mo
hinh phti dudng duogc phat trién dwa trén su két
hop ctia cac qué trinh déng hoc ciia néng do sinh
khdi cac nhom tao chiém uu thé, dong vat phu du
va cac qué trinh sinh héa chat dinh dudng

Phuong trinh dong hoc tao

Su tdng truong cua tdo trong moi truong
nudc ngot phu thudc vao néng do chit dinh
dudng c6 thé hap thu, cudng do birc xa 4anh sang
va nhiét do cot nudc. Sy anh hudng cua nhirng
yéu t6 trén dwgc thé hién trong cong thirc
(Cerco and Cole, 1994).

Byi=ay; X f;(N) X f,(H) X £3(T) X Cpp; (1)

Trong d6 «, ; 14 téc d6 ting truong tdi da cla
nhém tao i (ngay ), Cpp; 14 sinh khéi cia nhom
tao 1 (mgC/l) & thoi gian t (ngay), fi(N) 1a ham
giéi han phat trién boi chat dinh dudng (0 < f; <
1), fH(H) 12 ham sb giéi han ting truong boi
cudong do anh sang (0 < £ < 1), f(T) 1a ham s
gioi han tang truong boi nhiét do (0 <f3 < 1).

Anh hwéng cia chdt dinh dudng 1én sw ting
truong cua tdo

Luat téi thiéu cua Liebig cho ring su ting
truong cua tdo duogc xac dinh boi chit dinh
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dudng cung cdp it nhit va dugc thé hién trong
cong thuc Michaelis-Menten mo ta ham gioi han
su phat trién cia tao voi ndng do nito vo co hoa
tan (Dissolved Inorganic Nitrogen-DIN) va DIP
v6i gia thiét thanh phan dinh dudng trong té bao
tao 1a khong d6i (Odum and Barrett, 2004):

. CoIN CpIp
f, (N) =min 2
l( :I' (rRHN]'FCDEN]’KHPL‘-'CDJP ( )

Trong d6: KHN; 14 hing s6 ban bdo hoa hap thu
nito cho nhom tao i (mg/1), KHP; 14 hing s ban
bio hoa hip thu phdt pho cho nhém tio i (mg/l).

- Anh huéng ciia cuong dg dnh sing

Su hép thu va suy gidm anh sang boi cot nude
14 mot yéu td chinh kiém soat qua trinh quang
hop. Phuong trinh Steele dwgc sir dung dé mé
phong anh hudng cua cuong do birc xa anh sang
dén sy ting truong cua tao (Steele, 1965):

2.718 H H
£ (H)= oy [exp(- ks @)

Trong d6: H la cuong do buc xa anh sang
trung binh ngay dén bé mit nudc (W/m?), Hopt,i
1a cudng do anh sang toi wu cia nhém téo i
(W/m?), Z 1a d6 siu cta hd (m), kess 1a hé sb
suy giam anh sang va dugc udc tinh nhu sau:

kess=0.825 - 0.043 x ZChlaC; x Cpp; + 0.299
x % (ChlaC;x Cppy)*? )

ChlaC; 1a ty 1¢ di¢p luc/carbon cua nhom tao i.

— Anh hwong cua nhiét do

Puodng cong Gauss biéu thi sur phat trién cta tao
phu thude vao nhiét @6 nude (Cerco and Cole, 1994).

exp(—Ki i<(T= Topi)*) T= Tops

f3(T) (5)

exp(—Ko, X(T~ Topii)’) T>Topi

Trong do6 Topi: nhiét do toi wu cho sy phat trien
ctia nhom tao i (°C); K, ;: anh hudng cia nhiét do
dudi Tope; @i vOi su phét trién cia nhom tao i (°C”
"; va Kp;: anh huong ctia nhiét do trén Top; doi
v6i su phat trién nhom tao i (°C).

DIP duoc hip thu truc tiép boi tao. Nong do
DIP trong nudc phu thude vao ngudn bd sung tir
quéa trinh ho hip cua tao; khoang héa tir POC,
DOC; trao dbi DIP & bé mat trAm tich va cot
nude va gia nhap tir khi quyén. Sy suy giam
nong d do tao hap thu va qué trinh ho hap cua
dong vat phu du (Do et al., 2010).

- Gid tri bién diéu khién

Gia tri cua nhi¢t do cot nudc, cuong do buc

xa mat troi trung binh ngay va lugng mua ngay
dugc biéu thi ¢ hinh 2,3.4.
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Hinh 2. Nhiét do cot nuwoc thoi gian quan trdc

Nhiét ¢ nudce trung binh trong thoi gian hi¢u
chinh mo hinh ¢6 gia tri trung binh 1a 29.9°C,
gi tri cao nhat 1a 37.8°C va thap nhat 1a 22.3°C.
Thang c6 nhiét d trung binh cao nhét 14 thang 6
v6i 31.3°C va thip nhat 1a thang 5 véi 28.55°C.

Cuong do birc xa mat troi trung binh trong
thoi gian hiéu chinh 14 148.9 W/m® véi gia tri
16n nhét 1a 286.1W/m* vao ngay 8.8.2017 va
thip nhat 13 63.4 W/m® vao ngay 3.7.2017.
Thang 5 c6 cudong do birc xa mat troi trung binh
ngay 16n nhit 13 166.5 W/m? va thap nhit vao
thang 7 1a 141.8 W/m”.
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Hinh 4. Liwong mua ngdy trong thoi gian quan tric

Tong luong mua trong thoi gian nay dat gia
tr1 1244.3 mm, trong d6 thang c6 lvong mua l6n

62 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 64 (3/2019)



nhét 13 thang 7 dat gia trj 448.3 mm va thip nhat
1a thang 5 1a 105.4 mm. Thang 7 c6 sb ngay
mua 16n nhét 1a 22 ngay.

3. KET QUA VA THAO LUAN

Mo hinh str dung phuong phap Runge-Kutta
bic 4 va bac 5 dé giai hé phuong trinh vi phan
thuong va dugc l4p trinh bing phin mém
MATLAB. Qua trinh hiéu chinh mé hinh st dung
thuat toan di truyén (Genetic Algorithm-GA) dé

Tao luc

t6i uu gia trj bo tham sd ciia mé hinh thong qua
ham muc tiéu 13 gia tri trung binh sai sd quin
phuong (RMSE) ciia céc bién trang thai.

- Két qua hiéu chinh mé hinh

Két qua hiéu chinh mé hinh cho thdy, gia tri mo
phong va thue do cac bién ndng do sinh khéi ciia cac
nhém tao, DIP dwoc danh gia bang cac chi sb sai sb
NASH, PBIAS cho két qua tuong déi t6t (Thuan
Dang Taet al., 2019) va dugc biéu thi trong hinh 5.
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Hinh 5. Két qua gid tri mé phong va thue do (a,b,c lan lwot la nong dé sinh khoi tdo luc,
vi khudn lam, tdo silic va d.DIP)
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Két qua trong cac biéu dd chi ra rang, mic du
khéng mo phdéng chinh xac cac gid tri dinh thuc,
nhung qua trinh hiéu chinh c¢6 thé tai tao twong dbi ot
cac xu hudng dién bién ctia ndng do sinh khdi ciia cac
nhom tao dic biét trong cac thoi diém né hoa khi co
su chiém wu thé cia tao luc va vi khuén lam.

- Mo phong gia tri ham gioi han cua tdao

Trong nghién ciru tap trung moé phdng tac
dong cua nhi¢t d§ nudc, cuong dd buc xa mait
troi va chat dinh dudng qua cac ham gi6i han
cia ching anh huong dén toc do ting truong
cia ting nhom tdo. Mdc du cac ham gidi han

chu yéu dugc xem xét mdt cach riéng 1¢, chua
¢6 danh gia mi quan hé tac dong qua lai cu thé
gifta chiing. Tuy nhién khi tit ca cic yéu té d6
déu thuén loi cho su phat trién cua tao thi kha
ning hién twong tao nd hoa rat dé xay ra va
nguoc lai. Vi vy khi phat trién mé hinh phu
dudng hd, viéc danh gid mirc d6 anh huéng cia
cac yéu t6 dién hinh dén su phat trién cia tao 1a
diéu can thiét. Cac ham giéi han cta nhiét do
nudc, cuong do buc xa anh sdng mat troi va
n@)ng dd cac chit dinh dudng dugc lya chon dé
danh gia va duoc biéu thi trong hinh 6, 7 va 8.
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Hinh 6. Dé thi ham gioi han cua DIN va DIP doi véi cac nhém tao
(a,b,c lan luot la nong do sinh tao luc, vi khudn lam va tao silic)

Dbi v6i chit dinh dudng, ham giéi han dbi
v6i cac nhém tao duoe biéu thi trong hinh 5 cho
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thiy co sy khac biét twong d6i 16n véi mdi
nhom tdo. Véi tao silic gia tri ham on dinh trong
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khoang tir 0.95-1.0 cho thdy, luong chit dinh
dudng trong hd cung cip cho su sinh trudéng va
phat trién cia tao silic twong d6i ddy du va on
dinh. Chat dinh dudng gi6i han phat trién clia tio
silic trong khoang thoi gian mo phong chu yéu 1a
DIP, chi mot s thoi diém trong thang 6,9 1a
DIN. Trong khi d6, su thay dbi cac gia tri caa
ham gidi han dinh dudng ddi v6i 2 nhom tao, dic
biét 1a tdo luc c6 mic d§ dao dong trong khoang
gia tri 0.67-0.87 cho thidy mtrc do khong 6n dinh
va thay doi theo thoi gian moé phong (c6 su dao
dong manh & khoang thoi gian thang 5,6 va on
dinh hon & cac thang con lai). Chit dinh dudng
gi6i han sy phat trién cta hai nhom tao nay déu
la DIP trong khodng thoi gian md phong.

Ngoai ra, xu thé bién ddi caa ching c6 su

trong ddng voi sy bién ddi nong do DIP trong
hd dic biét véi tao luc va vi khuan lam (hinh
5). Piéu nay cho thdy, sy thay doi nong do
DIP trong cdt nudc 1a yéu t chinh kiém soat
xu huéng phat trién ctua cidc nhom tao. Nong
do DIP trong cot nudc co6 xu thé tang manh
trong khoang thoi gian thang 6,7 sau do suy
giam va gitt mirc d6 6n dinh trong khoang thoi
gian tiép theo.

Céc ham giéi han cua DIN va DIP chi ra
rang, tao trong hd bi han ché quéa trinh sinh
truong cha yéu do thiéu DIP, bat ké theo mua va
nhom tao nao. Do d6 & day, ta tap trung dén dic
tinh dong hoc ctia DIP theo thoi gian voi sy bién
ddi cac gia tri thanh phan bao gém sy tiéu thu
va san xudt DIP va dugc biéu thi trong hinh 7.
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Hinh 7. Su thay doi theo miia sw bién thién todn phan cdc bién thanh phan ciia DIP

Hinh 6 cho théy su thay do6i theo mua su bién
thién ciia cac bién thanh phan nong do DIP theo
ngay. Ta thay sy tiéu thu din dén suy giam ndng
d6 DIP chi yéu 1a do qua trinh quang hop cta cac
nhdém tio. Cac ngudn bd san xuit, bd sung chu
yéu bao gém: khuéch tan tir trAm tich, qua trinh
bai tiét va ling dong tir khi quyén. Trong d6, nong
d6 khuéch tan tir trAm tich chiém ty trong 16n nhét

va ¢6 su thay doi ty 18 thuan véi sy bién d6i cua
nhiét d¢ cot nude. Trong khi do, n(‘A)ng do DIP
dugc bd sung tir qua trinh bai tiét va ling dong tir
khi quyén c6 su bién ddi twong ddi 6n dinh trong
sudt qua trinh mo phong. Nong do bién thién toan
phin DIP giam khi qué trinh tiéu thu DIP boi
quang hop clia cic nhom tao suy giam khi cac yéu
t6 moi trrong khong thuan 1¢i va nguoc lai.

Ham gi&i han cua cwéong dé anh sang

Gid tri ham gioi han

5.‘4117 6/1/17

—__,_<

=
=T

811117 9117 9/30/17

Thei gian (ngay)

Hinh 8. Ham gioi han cwong do birc xa anh sang voi sy phat trién cua cac nhom tao
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Trong khi d6 ham giéi han cua cuong do
buc xa anh sdng mat troi voi sy ting trudng
clia cdc nhom tdo (hinh 8, 9) cho thay gia tri
bién d6i cia ham véi nhém vi khuan lam &
khoang gia tr1 0.67-0.93 va tdo luc va tao silic
1a 0.37-0.9. Sy dao dong rat 16n gia tri cia
ham v&i nhém tao silic va tao luc, con vi
khuan lam ¢ muc thip hon. Qua trinh dao
dong nay tuong dong véi xu thé bién doi gia
tri cua cuong d0 anh sang trong thoi gian hiéu
chinh. V&1 tado luc va tao silic do sinh trudng
toi uvu & cuong do buc xa anh sang cao
(khoang gia tri 1an lwot 1a 201-206 va 190-208
W/m?) nén gia tri ham giéi han xu thé ting khi

Gia tri ham gi6i han

Ham gidéi han caa nhiét dé cét nwédc

cuong do cao va giam khi cuong do thap.

Gia tri ham gidi han cua nhiét d6 cua moi
nhém tao co xu thé bién dbi twong doéng véi
mtc ¢ khac nhau khi c6 sy bién doi cta nhiét
d0. Toc do ting trudong ctia cac nhom tao co
xu thé ting khi nhiét d6 giam va giam khi
nhiét d6 ting trong thdi gian quan tric. Dic
biét trong khoang thoi gian dau thang 6 khi
nhi¢t d¢ cft nudc duy tri & khodng gia tri tu
34-38°C thi téc do tang truong cia tao bi suy
giam dang ké. Trong khi do, sy bién doi cia
nhiét 6 cho théy sy tang trrong manh cua tao
luc va vi khuan lam vao thoi diém giira thang
5 va dau thang 7.

~ . — — Taolue

Vi khudn lam
—-—- Tao silic

o
5/4117 6/1/17 71T

8/1/117 9M/17 9/30/17

Thei gian (ngay)

Hinh 9. Ham gioi han cua nhiét do cot nuwoc doi voi sw phat trién cua cac nhom tao

Két hop ba yéu t6 giéi han anh hudng dén sy
ting trudng cua tao ta c6 duoc biéu do gia tri
tong hop (hinh 10). Tir két qua tich cia cac ham
gidi han gidi han theo chudi thoi gian, ta co thé
két luan rang két qua tinh toan ctia mé hinh ddi
véi1 sy tang trudng cua cac nhom tdo co6 sy phu
hop twong dbi tét voi quan diém chung su bién

dbi theo thoi gian cua cac yéu té gi6i han.

Nhin chung, db thi gia tri tong hop cho thiy
sy ting truong cia cac nhém tao luc vi khuan
lam va tao silic dat dinh vao khoang thoi gian
dau thang 5 va cudi thang 9 khi cic qué trinh
gdy suy giam tao nhu ho hap, chét c6 xu thé do
nhi¢t do giam.

Tich gia tri ba ham gi&i han

0.6 T T

0.5

e
IS

Gia trj ham gidi han
-]
(4]

Vi khuan lam

— - Tao silic

— — Tao luc |

o
5/4/17 6/1/17 7117

8/1/17 9/1/17 9/30/17

Theoi gian (ngay)

Hinh 10. Tich cdc ham gi6i han sw phdt trién ciia cdc nhém tao
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4. KET LUAN

Trong nghién ciru ndy, mot mdé hinh phu
dudng ho da duogc phat trién mo phong cac
nhém tdo c6 mat d¢ chiém uu thé 14 tao lyc, vi
khuan lam va tao silic & mot hd nong, dang bi
phu dudng.

Théng qua biéu dién sy anh hudng cua cac
ham giéi han cua cac yéu t6 anh huong dén sy
sinh truéng cua tao da phan nao chi ra duoc
mic d6 anh huong cioa ting yéu td dén sy
phat trién ciia cac nhém tao khic nhau va qua
d6 c6 thé du bao dwoc xu thé bién ddi sinh

khdi tao trong hd khi co su bién doi cua cac
yéu t6 moi truong.

Trén co so tinh toan tor mo hinh, sy thay ddi
theo mua noéng d6 DIP cho thiy mbi quan hé
gifta cic qua trinh tiéu thy (chu yéu 1a qua trinh
quang hop) va san xuat (khuéch tan tir trAm tich,
khi quyén va bai tiét tir tao).

Cong cu danh gia nay twong ddi hiéu qua cho
thidy mbi quan h¢ giira chat dinh dudng, cic yéu
t6 moi trudng téi sy phat trién cia cdc nhom tao
dic biét trong nhiing thoi diém ma qua trinh phu
dudng dién ra manh.

TAI LIEU THAM KHAO

Nguyén Thi Bich Ngoc, Vii Duy An, Lé Thi Phuong Quynh, Nguyén Bich Thily, Lé Dtrc Nghia,
Duong Thi Thiaty, H6 T4 Cudng (2017) "Pdnh gid mitc do phi dudng ciia mét sé6 hé néi thanh
Ha N¢oi," Tap chi Khoa hoc va Cong ngh¢, 55(1), tr. 84-92.

Ta Pang Thudn, Bui Qubc Lap (2018), "Mét so ddc diém phii duéng & mét hé néng néi dé6 Ha Noi"
Tap chi Khoa hoc ky thuat Thuy loi va Moi truong, 61, tr. 52-61.

Duong Thi Thuy, HO Tu Cuong, Dang Pinh Kim, L& Thi Phuong Quynh (2012), "Bién dong ham
lwong doc t6 microcystin trong méi truong nuee ho Hoan Kiém” Tap chi sinh hoc 34(1), tr. 94-98.
APHA (2001), "Standard Methods for the examination of water and waste water” 21% ed

Washington DC.

Bowie, G.L., Mills, W.B., Porcella, D.B., Campbell, C.L, Pagenkopf, J.R, Rupp, G.L Johnson,
K.M., Chan, P.W.H., Gherini, S.A., and Chamberlain, C.E. (1985) “Rates, Constants, and
Kinetics Formulations in Surface Water Quality Modeling” 2™ ed. Athens, Georgia: U.S.
Environmental Protection Agency, Environmental Research Laboratory.

Cerco, C.F., Cole, T (1994), "Three-dimensional Eutrophication Model of Chesapeake Bay"
Volumel:Main Report. Technical Report EL-94-4. US Army Corps of Engineers Waterways
Experiment Station.

Dowd, M. (2005), "4 bio-physical coastal ecosystem model for assessing environmental effects of
marine bivalve aquaculture”, Ecological Modelling, 183, 323-346.

Duffle, J.A., Beckman, W.A (2013), “Solar Engineering of Thermal Processes”, 4™ ed. New
Jersey: John Wiley & Sons, Inc.

Harada, M., Douma, A., Hiramatsu, K., Do Thuy Nguyen and Marui, A. (2013), "Analysis of
seasonal changes in water qualities in eutrophic reservoirs in a flat low - lying agricultural area
using an algae - based ecosystem model", Irrigation and Drainage, 63, 24-35.

Nguyen Do Thuy, Masayoshi Harada, Kazuaki Hiramatsu (2010), "Evaluation of the water-quality
dynamics in a eutrophic agricultural pond by using a one-box ecosystem model considering
several algal groups", Paddy Water Environment, 8, 301-318.

Nguyen, T.B., Pryor, T.L (1997), "The relationship between global solar radiation and sunshine"
Renewable Energy, 11, 47-60.

Odum, E., Barrett, G.W (2004), “Fundamentals of Ecology”, 5™ ed. Cengage Learning.

Odum H.T, Odum, E.C (2000), “Modeling for All Scales: an Introduction to System Simulation”,
London: Academic Press.

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 64 (3/2019) 67



Steele J.H (1965), "Notes on some theoretical problems in production ecology” in Primary
production in aquatic environments, Goldman CR, Ed. Berkeley, California: University of
California Press.

Strathmann R.R (1967), "Estimating the organic carbon content of phytoplankton from cell volume
or plasma volume" Limnol. Oceanog, 12,411-418.

Thuan Dang Ta, Lap Quoc Bui, Thanh Dang Binh Nguyen, Tri Quang Doan, Jaya Kandasamy
(2019) "Application of a Genetic Algorithm for the Calibration of Eutrophication model in an
Urban Lake" International Journal of Earth Sciences and Engineering (ISSN 0974-5904),

Accepted.

Abstract:
ANALYSIS OF SEASONAL VARIATION OF FACTORS AFFECTING ALGAE GROWTH
IN A LAKE OF THE INNER HANOI CITY BY USING A EUTROPHICATION MODEL

The growth of algae in urban lakes in Hanoi is greatly influenced by the seasonal variation of
factors of nutrients, water temperature and solar radiation intensity. Using the eutrofication
simulation model tool to describe and evaluate the influence of the elements in the form of
simulation functions that limit the development of algae. The results of this paper indicate the level
of influence of each factor as well as their integration on each algal group is different. Seasonal
variation in production components (diffusion from sediment, atmosphere and excretion from
algae) and consumption (photosynthesis) of dissolved inorganic phosphorus (DIP) are also
quantified. On the other hand, the eutrophication model promises to be a useful tool to simulate the
relationship between algae biomass and nutrient concentration, as well as predict changes in algae
composition and density in a short term.

Keywords: Eutrophication Model, Seasonal Change, Cyanobacteria, Hanoi Lake.
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