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Toém tit. Ty 1am sach thiy vuc 1a qua trinh phic tap, bao gom 3 qué trinh chu yéu: Vat ly, sinh
hoc va héa hoc. Trén co s& nguon dir liéu thi nghiém viao thang 5/2014 va 12/2014 tai vinh Viing
RO (Phu Yén), bai bio danh gia kha nang ty 1am sach sinh hoc théng qua kha ning phan ra chat
hitu co va d¢ong héa mudi dinh dudng. Kha nang phan ré chat hiru co dwoc danh gia thong qua mo
hinh twong quan phi tuyén giita BOD va thoi gian phan huy: M6 hinh Streeter - Phelps (1925);
M6 hinh Young va Clark (1965); va M6 hinh Mason va nnk., (2006). Trong khi d6, déng héa
muébi dinh dudng duoc danh gia thong qua kha nang quang hop cuc dai cua thuc vat phu du - mo
hinh tuong quan phi tuyén giita nang suat va cuong do anh sang: M6 hinh Webb va nnk., (1974);
M6 hinh Platt va nnk., (1980); va Mo hinh Eilers va Peeters (1988). St dung phuong phap binh
phuong tdi thiéu trén mé hinh hoi quy phi tuyén, cic tham sb dic trung cho qua trinh ty 1am sach
sinh hoc tai vuc nudc Viing R6 da dugce xac dinh. Theo do, hﬁng s6 toc do phén ra sinh hoc chét
hiru co tai vuc nuéc Viing RS dat 0,1073 + 0,0781 ngay™ (sai s6 RMSE = 0,0663 + 0,0386);
tuong (ng voi thoi gian ban phan rad khoang hon 6 ngay. Cuong d6 quang hop cuc dai tai vinh
Viing R6 dat dat 57,6881 + 25,2211 mgC (mgChla)*h™ (sai s6 RMSE = 3,5900 + 2,2170); tuong
tmg voi kha nang dong hoa mudi dinh dudng t6i da cua thuc vat néi khoang 9,1719 *
3,5962 mgN/m3/h va 1,2693 + 0,4977 mgP/m*/h.

Tur khéa: Kha nang tw 1am sach sinh hoc, phan ra sinh hoc chat hitu co, dong héa muéi dinh dudng,
md hinh hoi quy phi tuyen.

MO PAU ‘

Vinh Viing R6 nam sat chan déo Ca thudc
dia phan tinh Pht Yén, 1a mét vinh nudc sau, kin
gio, da va dang dugc xdy dung dé phat trién
thanh mét khu kinh té da nganh. Trong thoi gian
qua, mdt s6 hoat dong phat trién kinh té - xa hoi
tai Viing RO di lam suy giam chat luong moi
truong nude vinh, gay thi¢t hai cho nganh nudi
trong thuy san [1]. Do @6, viéc nghién ctu, Xac
dinh nguyén nhan gay 6 nhiém, kha ning dong
hoa chat thai cua vuc nude, trong d6 danh gia
qua trinh tu lam sach sinh hoc lam co s dédéra
cac giai phap quan ly nguon chat thai dua vao
vinh 1a van dé quan trong phai thuc hién.

Kha nang tu lam sach cua thuy vuc la kha
nang ty giam thiéu nong do hoic loai bo céac
chat 6 nhidm dé phuc hdi lai trang thai can
bang nhu ban dau. Kha ndng tu lam sach cia
cac thuy vuc ven bo bao gém cac qua trinh
phtc tap va dugc chia thanh cac qua trinh vt
ly, héa hoc va sinh hoc. Trén co sé ngudn dix
liéu thi nghi¢ém vao thang 5/2014 va 12/2014
tai vinh Viing R6, bai bao tap trung danh gia
kha nang tu lam sach sinh hoc cua thuy vuc
théng qua 2 qua trinh cha dao: Qua trinh quang
hop cuc dai cia thyc vat phu du (hap thu muoi
dinh dudng) va qua trinh phan r chat hitu co.
Mo hinh phédn rd chat hitu co dugc md ta lan
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dau tién boi nhom tac ~gia Streeter va Phelps
(1925) [2]. Tuy nhién dén nam 2006 thi da co it
nhat tim mo hinh mo ta qua trinh phan ra chét
hitu co dugc sir dung: Moore va cong su (1950)
[3], Thomas (1950) [4], Navone (1960) [5],
Fujimoto (1964) [6], Hewitt va nnk., (1979)
[7], Adrian va Sanders (1992-1993) [8], Young
va Clark (1965) [9], Adrian va Sanders (1998)
[10] Borsuk va Stow (2000) [11], va Manson
va nnk., (2006) [12]. Qua trinh quang hop cuc
dai cua thuc vat phu du (hip thu mudi dinh
dudng) dugc xdc thong qua md hinh tuwong
quan gilra nang suat va cuong do buc xa (mo6
hinh P-I) nhu sau: M6 hinh ctia Webb va nnk.,
(1974) [13], Jassby va Platt (1976) [14], Platt
va nnk., (1980) [15], Eilers va Peeters (1988)
[16].

Céac phuong trinh m0 ta qua trinh phan ra
sinh hoc chat hitu co va cdc md hinh tuong
quan giira nang suat SO cap va cuong do anh
sang déu c6 ban chat 14 mo hinh hoi quy phi
tuyén, do do6 viéc ung dung mé hinh héi quy
phi tuyen dé xac dinh cac hé sé trong mo hinh
la rat phu hgp. Theo dinh nghia, md hinh hoi
quy phi tuyén la m6 hinh ¢6 bién phu thugc
quan hé phi tuyén vei it nhat mot thong sb co
trong mo hinh, dang téng quat caa md hinh hdi
quy phi tuyén dugc md ta nhu sau [17]:

véi e ~N (0, 6°)

Trong dé: y la bién phy thuoc, f 1a ham sé cua
md hinh, x 1a bién doc 1ap - bién x va y thuong
duoc xac dinh bang thuc nghiém; 6 1a cac
théng sé can duoc ude tinh, nd thé hién dic
trung cho mdi quan hé giita bién X va y théng
qua ham f ; v ¢ |4 sai s6 ctia mo hinh, theo d6 &
12 mot phan phdi chudn véi trung binh bang 0
va phuong sai 1a 0%

y =f(x, ) +e¢

Do d6 viéc bude dau ttng dung mo hinh hdi
quy phi tuyén dé xac dinh cac théng sé dac
trung cho qua trinh tu lam sach sinh hoc tai
thuy vuc la muc tiéu nghién ciu cuaa bai bao.

TAI LIEU VA PHUONG PHAP NGHIEN
cUU

Khu vwe nghién ciru. Khu vyc nghién ctru
thuéc vuc nudc vinh Viing R6 (Pht Yén) tai
tram Bl (109,43°E; 12,87°N); B2 (109,40°E;
12,85°N) va B3 (109,41°E; 12,84°N) vao thang
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5/2014 (mua kho, ki hiéu K) va thang 12/2014
(mua mua, ki hiéu M) (hinh 1).

12.88-

N
=2

12,861

Lat

12.84 5 *

T T
109.42 109.44

Long

T
109.38 109.40 109 46

Hinh 1. Khu vyc nghién ctu

Phu’o’ng phap b6 tri thi nghi¢ém va phén tich
mau. Thu mau nuéc bién ding dé thi nghi¢m
va mau dung de phén tich chlorophyll a bang
bathomet tai tang day voi d6 sau thu mau la
14 m, mau nudc sau khi thu duoc chira trong
can nhya 5 | da dugc xir ly, sau d6 mau duoc
bdo quan bang thung nhua cach nhiét chira da
lanh (dleu kién khoang 4°C) va duoc van
chuyen vé phong thi nghiém. Viéc thu mau, xu
1y va bao quan dugc thuc hién theo hudng dan
cia TCVN 5998 - 1995 [18].

Thi nghiém phan ré chat hitu co: St dung
phuong phap binh kin, u trong t6i rdi xac dinh
BOD tai cac ngay: 0, 1, 3, 5, 6, 10, 15 va 20
(8%2 mAu). BOD1 3561015200 Pinh lwong bing
phuong phap gia s6 oxy hoa tan sau 1, 3, 5, 6,
10, 15 va 20 ngay che tbi [19]. Oxy hoa tan:
Pugc xac dinh bang phuong phip Winkler
[19].

Kha ning dong hoéa mubdi dinh dudng cua
thay vuc duge xac dinh thong qua kha nang
quang hop cyc dai cua thuc vat noi (str dung ti
s chuyén ddi C:N:P = 106:16: 1). Bé tri thuc
nghi¢ém xac dinh cac thong sO trong dudng
cong P-1 voi ngubn sdng st dung tr dén
halogen c6 cong suat 500 W. Qué trinh nay
duge xac dinh bang thi nghiém ning sut sinh
hoc véi 20 mic anh sang khac nhau tir 0-600
nEm?s™ [20-21].

Ning suit sinh hoc Ny cap dugc xac dinh
theo phuong phap gia s6 oxy trong binh den
trang trong 4 gid chiéu sang [22]. Chlorophyll-



a dugc xac dinh theo phuong phap quang pho
(chiét trong dung mdi aceton 90% va so mau
trén may quang pho UV-Visible) [23].

Phwong phap danh gia kha nang phan ra
sinh hoc chét hiru co. Dé danh gia kha ning
phan ra sinh hoc chit hitu co tai vinh Viing R0,
nhom tac gia s dung dong thoi mo hinh phan
rd bac nhit cta Streeter-Phelps (1925) (phuong
trinh 1 - ki hi¢u SP) [2]; m6 hinh phén ra bac
hai cua Young and Clark (1965) (phuong trinh
2 - ki hiéu YC) [9] va md hinh mi do6i cua
Mason va nnk., (2006) (phuong trinh 3 - ki
hi¢u M) [12] nhu sau:

BOD; = BODy, [1 — exp(-kt)] 1)

Trong dé: BOD; BOD tai thoi diém t ngay;
BODy,: BOD gi6i han; k: Hang s phan ra hitu
coj; t: Thoi gian.

BOD; =t [(k BODg?) ™" + t (BODg) ™™ (2)

Trong d6: BODg BOD tai thoi diém t ngay;
BODyn: BOD gi6i han; k: Hang sé phdn ra hitu
co; t: Thoi gian.

BOD, = BOD,,,[1 - "]+ BOD,,[1-e"*'] (3)

Trong dé: BODy: BOD tai thoi diém t ngay;
BODygpn; va ky: BOD gi6i han va hang s6 phan ra
hitu co cta chat hitu co d& phan hay sinh hoc;
BODgyh, va ko: BOD gi6i han va hang s6 phan ra
hitu co cta chat hitu co kho phan huy sinh hoc;
t: Thoi gian.

Phu’o’ng phap danh gia mirc d§ dong héa
mudi dinh dwdng. Kha ning dong hda mudi
dinh dudng cua thuy vuc duge xac dinh thong
qua kha nang quang hop cuc dai cua thuc vat noi
(str dung t/ s6 chuyén doi C:N:P = 106:16:1).
Nhom tac gia st dung dong thdi md hinh cua
Webb va cong su (1974) (phuong trinh 4 - ki
hiéu W) [13]; m6 hinh ctia Platt va cong su
(1980) (phuong trinh 5 - ki hi¢u P) [15] va mo
hinh cua Eilers va Peeters (1988) (phuong trinh
6 - ki hiéu EP) [16] nhdam danh gid kha ning
quang hop cuc dai cia thuc vat ni:

P = ali[1 —exp(-1 l)] va Py = al 4)

Véi P: Ning suét sinh hoc dudi cuong do bic
xa I; Iy: Cuong d6 anh sang bao hoa; a: HE so

Bude dau vng dung md hinh hoi quy phi tuyén...

g6c cua duong cong P-1, hay hiéu suat hip thu
anh sang riéng cua chlorophyll-a; Py: Cuong
dd quang hop cuc dai khi anh sang bao hoa.

P=Ps[1—exp(-alPu™h)]exp(-f1Pu?
Va  Py=Ps (ala + )(Bla + pY* (5)

Vi P: Ning suét sinh hoc dudi cuong do buc
xa |; Ps: Cudong do quang hop tiém ning cuc
dai; o: Hé sb goc cua duong cong P-1, hay hiéu
suit hap thu anh sang riéng cua chlorophyll-a;
S: Hé s6 goc 4m cua dudng cong P-I tai cudng
d6 anh sang cao; Py: Cuong d6 quang hop cuc
dai khi anh sang bao hoa.

P=l(al*+ bl +¢)*
Voi a = (alop’) ™, b= Pyt - 2(alop) ™, ¢ = ™ (6)

Vi P: Nang suét sinh hoc dudi cuong d6 buc
Xa I; lop: Cuong d6 buc xa tdi wu; Py: Cudng
do quang hop cuc dai khi anh sang bao hoa; o:
Hé sb g6c cua duong cong P-I, hay hiéu suit
hap thu anh sang riéng cua chlorophyll-a.

Phuwong phap xir ly ) li¢u. Gidi cac m0 hinh
hdi quy phi tuyén tr (1), dén (6) bang phu'orng
phap binh phu’o’ng t6i thiéu [24] trén phan mém
thng ké mi nguon mo R [25] v6i 9 thuét toan:
Marq, Port, Newton, Nelder-Mead, BFGS, CG,
L-BFGS-B, SANN, Pseudo [26]. Sb liéu dau
vao dé giai mé hinh phan ra la BOD; va t voi
dleu kién bién ban dau la BODy, > BODy; va
s6 lidu dau vao dé gidi mo hinh P-11a P va I voi
diéu kién bién ban dau la Py > Pihse do cuc dai-

Str dung chi s6 cin bac hai sai s6 trung binh
toan phuong (RMSE) dé Iya chon md hinh phu
hop. Vi phan du ctia mo hinh héi quy phi tuyén
tuén theo ludt phan ph01 chuan, do 6 RMSE la
chi s6 phu hop nhat dé sir dung Theo chi s6
nay, md hinh nao ¢c6 RMSE cang thap thi mirc
d6 phu hop cua mo hinh cao [27].

%i(Yi _Oi )2 (7)

i=1

RMSE =

Véi N 1a tong sé miu quan sat, Y; 14 gia tri thuc
té tai thoi diém | va O; 1a gia tri du bao tai thoi
dieém i.

Su dung kiém dinh shapiro dé kiém tra
phan phdi chuan; kiém dinh one way ANOVA
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dé kiém dinh su khac biét vé gia tri trung binh  KET QUA NGHIEN CUU

RMSE giira cac mo hinh [28].

Phan ra chit hiru co
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Hinh 2. So sénh RMSE gitra 9 thuat todn trén 3 m6 hinh: 3 (M), 1 (SP) va 2 (YC)

Két qua tinh todn RMSE cua 9 thuat toan
trong cac mo hinh 1, 2 va 3 dugc trinh bay trén
hinh 2. Ttr gia tri RMSE cho thay Marq la thuat
toan toi wu nhat trong ca 3 mo hinh, thuat toan
Pseudo khong phu hop dé gidi mo hinh 1, 2 va
3. Méac du Newton la thuit toan mdc dinh dé
gidi mo hinh hoi quy phi tuyén trong ham nls
(nonlinear least squares) trén phan mém R [29],
tuy nhién thuat toan Newton thuong dua ra sai
s6 lén va do d6 thuat toan Marqg (Levenberg-
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Marquard) thuong dugc sir dung dé giai md
hinh hoi quy phi tuyén [26], nhan dinh nay
hoan toan dung vai 3 mé hinh phén ra tai vuc
nuéc nghién cau. Tir gia tri RMSE trén thuat
toan Marq cho thay, mo hinh 3 cho ket qua sai
so thap nhat véi gia tri RMSE trung binh dat
0,0663 * 0,0386; tiep dén la mo hinh 1 va 2 véi
gid tri RMSE trung binh tuong img dat 0,0858
+ 0,0298 va 0,0872 + 0,0339. Tuy nhién sy
khac biét RMSE gitta 3 md hinh nay khong



mang )’7 nghia vé mit théng ké (P = 0,5149).
Ket qua so sanh trung binh cua RMSE cho thdy
tbc d6 phan hiy sinh hoc chat hiru co ¢ vinh
Viing RS phu hop nhat vé mat toan hoc véi mo
hinh 3 (gla tri RMSE thap nhat) Tuy nhién
trong mo hinh 3, cac tham s0 k; va kz, BODgh,
va BODghz ¢6 gia tri hdu nhu 13 bing nhau;
diéu nay khong thoa min quy dinh vé gia
thuyét xdy dung mé hinh 3: BODgyn: déc trung
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Bude dau vng dung md hinh hoi quy phi tuyén...

cho chit hiru co' dé phan huy sinh hoc va phan
huly nhanh, BODgy,, dac trung cho chét hiru co
kho phan huy sinh hoc va phan huy sinh hoc
lau hon [12]. Tir d6 nhom tac gid st dung mo
hinh 1 dac trung cho qua trinh phén huy sinh
hoc chat hitu co tai vue nude nghién ctru. Do
thi mé ta mbi twong quan ph1 tuyén tinh gitra
ham Iuvgng BOD va thoi gian phéan huy t theo
hinh 1 dugc trinh bay trén hinh 3.
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Hinh 3. Tuong quan phi tuyén gitra BOD va thoi gian theo mé hinh Streeter - Phelps
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Ttr m6 hinh 1 véi thuat toan Marq, hing s
tbc d6 phin rd chit hitu co tai vinh Viing R6
trung binh ca nam dat 0,1073 + 0,0781 ngay™.
Tir d6 cho thiy hing sé téc do phan ra hitu co
tai vinh Viing R6 I6n hon so véi vinh Nha
Trang (0,03-0,04 ngay™) [30], tuy nhién thap
hon so véi vuc nude tai Clra Bé - Nha Trang
(0,121-0,172 ngay™) [31] va dam Thuy Triéu -
Cam Ranh (0,129-0,168 ngay™) [21]. Tir hing
s6 téc do phén ra, thoi gian ban phan rad chat
hiru co tai vinh Viing R6 trung binh ca nim dat
6,4629 ngay; tirc 1a can khoang thoi gian hon 6
ngay dé chuyén hoa hét 50% luong chét hiru co
c6 kha nang phan huy sinh hoc tai thuy vuc.
Trong d6 kha ning phan huy sinh hoc chat hitu
co vao mua kho (hing s phan ra dat 0,1383 +
0,0739 va thoi gian ban phan ra 5,0119 ngay)
t6t hon so v&i mua mua (hang sé phan rd dat
0,0762 + 0,0831 va thoi gian ban phan ra dat
9,0964 ngay).

Pong h6a mudi dinh dwéng. Két qua tinh toan
RMSE cua 9 thuat toan trong ba md hinh 4-6
duoc trinh bay trén hinh 4. Tur gid tri RMSE
cho thiy Marq la thuat toan téi wu nhit dé giai
cac mo hinh hdi quy phi tuyén 3, 4 va 5, trong
khi d6 thuat todn L-BFGS-B khong thé giai mo
hinh 5, 6 va thuat toan Nelder-Mead khéng phu
hop dé giai md hinh 6. Trung binh héa RMSE
trong thuat toan Marq cho thdy RMSE dat cuc
tiéu trong md hinh 6 véi gia tri twong ung dat
3,5900 + 2,2170; tiép theo dén md hinh 4 véi
gia tri twong ung dat 3,7310 + 2,3520 va cudi
cung la mé hinh 5 vai gia tri tuong Gng dat
3,7550 * 2,357. Tuy nhién su khac bi¢t RMSE
gilta 3 md hinh nay khong mang ¥ nghia vé mat
thng ké (P = 0,9910). Dva vao gia tri trung
binh va d¢ léch chuan ciia RMSE cho thiy ring
mdi twong quan phi tuyén tinh giita ning suét
va cuong do anh sang tai vuc nudc vinh Viing
R6 phu hop nhit véi mo hinh 6. Do thi md ta
mdi tuong quan phi tuyen tinh gilta nang suét
so cap va cuong do anh sang theo md hinh 6
dugc trinh bay trén hinh 5.

Khong tim thiy su khac biét mang ¥ nghia
thdng ké cuia gia tri Py trong ca 3 mo hinh (P =
0,9947). Trung binh hoa gia tri Py trong céc
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md hinh cho thdy, Py giam lién tuc tir md hinh
4 dn mo hinh 6 véi gia tri twong tng dat
59,0423 + 23,0776 mgC (mgChla)*h™; 58,0861
+ 21,9926 mgC (mgChla)*h™ va 57,6881 *
25,2211 mgC (mgChla)*h™. Bé don gian hoa
mdi twong quan giita ning suit va cudng dod
anh sang tai vyc nudc ven bo nudc ta, cac
nghién ctru phan 16n st dung mo hinh 5 trong
didu kién khong xay ra hién tuong tc ché
quang hop (f = 0, Ps = Py) [21, 32]. Tuy nhién
két qua nghién ciru tai vinh Viing R6 cho thy
c6 xay ra hién twong trc ché quang hop tai tram
Bl trong mua kho trong diéu kién ngudn anh
sang thi nghiém dao dong trong pham vi 0—
600 nEm?s™. Két qua tinh toan gié tri Py cho
théy cuong do quang hop cuc dai tai vuc nudc
nghién ctru 16n hon so véi ving Cira Bé - Nha
Trang (38,61 mgC (mgChla)™h™) [32] va Pam
Thiy Triéu - Cam Ranh (11,21-17,78 mgC
(mgChla)™h™) [21].

Tu gia tri Py voi thuat toan Marq trong mo
hinh 6 cho thiy, cudng d6 quang hop cuc dai
trung binh cd nam tai vinh Viing R6 dat
57,6881 + 25,2211 mgC (mgChla)*h?, trong
d6 trung binh mua kho dat 53,5503 + 12,6221
mgC (mgChla)*h® va trung binh mia mua dat
61,8260 + 37,1426 mgC (mgChla)*h™. Ham
luong chorophyll-a dao ddng trong khoang
0,430-1,650 mg/m?, véi diéu kién ty ¢ phan tu
gitra C:N:P trong quang hop la 106:16:1, tinh
theo trung binh nim thuc Vat noi tai day c6 thé
déng hoa téi da khoang 9,1719 + 3,5962
mgN/m®h va 1,2693 + 0,4977 mgP/m3/h.
Trong d6, kha ning dong hoa mudi dinh dudng
vio mua kho (12,1734 + 1,9401 mgN/m?/h;
1,6847 + 0,2685 mgP/m?/h) tt hon so véi mua
mua (6,1705 + 1,2416 mgN/m¥h; 0,8540 +
0,1718 mgP/m*/h).

Kiém dinh phan dw ciia mé hinh. Két qua
kiém dinh shapiro cho thiy phan du ctua md
hinh phén ra sinh hoc chit hitu co (md hinh 1)
va mo hinh quang hop cuc dai cua thuc vat
phit du (mé hinh 6) déu c6 phan phdi chuan (P
> 0,05), bén canh do gia tri trung binh cua
phan du dao dong quanh duong thing y = 0
(hinh 6-7).
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KET LUAN

Mo hinh hdi quy phi tuyén véi phuong
phap binh phuong toi thiéu phu hop dé xac
dinh céac thong so trong mo hinh phan ra sinh
hoc chét hitu co va mé hinh quang hop cuc dai
cta thue vat pht du (hip thu mubi dinh dudng)
tai vuc nudc vinh Viing Ro, cac kiém dinh vé
phan du ctia mé hinh déu duoc dap ung. Trong
s6 9 thuat todn da sir dung thi Marq Ia thuat
toan tdi wu nhét so véi cac thuat toan Port,
Newton, Nelder-Mead, BFGS, CG, L-BFGS-B,
SANN, Pseudo.

Hing sb toc do phan ra sinh hoc chat hitu
co trung binh cad nam tai vinh Viing R6 dat
0,1073 + 0,0781 ngay™ véi sai s6 RMSE dat
0,0663 + 0,0386; tuc la can khoang thoi gian
hon 6 ngay dé chuyén hoa hét 50% luong chit
hiru co' ¢6 kha nang phan huy sinh hoc tai thuy
vuc. Trong d6 kha nang phan huy sinh hoc chat
hitu co vao mua khé tét hon so véi mua mua.

Cuong do quang hop cuc dai trung binh ca
nam nam tai vinh Viing R6 dat 57,6881 +
25,2211 mgC (mgChla)*h™ véi sai s6 RMSE
dat 3,5900 + 2,2170; thuc vat ndi tai day co thé
déng héa téi da khoang 9,1719 + 3,5962
mgN/m®h va 1,2693 + 0,4977 mgP/méh.
Trong d6, kha ning ddng héa mudi dinh dudng
vao mua kho tot hon so v6i mua mua.
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INITIAL APPLICATION OF NONLINEAR REGRESSION MODELS
TO ASSESS BIOLOGICAL SELF-PURIFICATION CAPACITY
IN VUNG RO BAY (PHU YEN)

Nguyen Huu Huan, Nguyen Trinh Duc Hieu
Institute of Oceanography, VAST, Vietnam

Abstract. The self-purification of waters is a complex process, including physical, biological and
chemical processes. Based on experimental data in May 2014 and December 2014 in Vung Ro bay
(Phu Yen), this paper assesses biological self-purification capicity through the biodegradation of
organic matter and nutrient assimilation. The capacity of biodegradation of organic matter is
represented by nonlinear regression models of the relationship between BOD and decay time: model
of Streeter - Phelps, Young and Clark (1965); Mason et al., (2006). The capacity of nutrient
assimilation is represented by the nonlinear regression models of the relationship between
photosynthesis and irradiance: Model of Webb et al., (1974); Platt et al., (1980); Eilers and Peeters
(1988). Using the least squares method on the nonlinear regression model, the parameters
characterizing the self purification process in Vung Ro waters were identified. The study results
indicated that the rate of organic biodegradation in Vung Ro waters was 0.1073 + 0.0781 days™
(with RMSE = 0.0663 + 0.0386); the half-time of decay was about 6 days. The maximum intensity
of photosynthesis in Vung Ro waters was 57.6881 + 25.2211 mgC (mgChal)*h™ (with RMSE =
3.5900 + 2.2170); maximum nutrient assimilation of phytoplankton was 9.1719 # 3.5962 mgN/m*/h
and 1.2693 + 0.4977 mgP/m3/h.

Keywords: Biological self-purification capicity, biodegradation of organic matter, nutrient
assimilation, nonlinear regression models.
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