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MO HINH CHU TRINH CHUY EN HOA NIT O TRONG HE SINH THAI Bl EN
AP DUNG CHO VUNG BIEN VINH BAC BQ

NGUYEN NGOQC TIEN

Vién Pia chit va Pia vat ly bién

NGUYEN CHi CONG

Vién Hai dwong hoc

DU VAN TOAN

Téng auc Bién va Hai dao Viét Nam

Tém tit. Bai bao gisi thicu mé hinh chu trinh chdy hoa Nit trong k¢ sinh thai bén
va mit s5 két qua ap ding mé hinhié tinh toan @ng suit sinh e s cap tgi vang bén vinh
Bdc bg. Bai gii thiéu chu trinh, nguyérstNito duoc chuyn hoa qua 5 bp phin: thuc it
noi, déng Wit noi, chdt hiru o hoa tan, Amoni va Nitrat. Cac qué trinh cldoyhoa trong chu
trinh duoc mod plang toan lac bing hé phrong trinh vi phan Fu tuyén. Két qua tinh toéan cho
thay src sin xuit so' cip thd aia vang bén vinh Bic bg trong mladéng daodéng chi yéu tir
30 - 63 mgC/riingay, trung binh 57 mgChngay, trongd6 lirong sin phim tinh daodéng tr
5 - 25 mgC/riingay, trung binh 21 mgChngay. Sn phim ning suit thiz cdp gia tr trung
binh 5,6 mgC/iingay va daaigng trong khang 2,8 - 6,0 mgC/imgay. H s P/B ngay ga
thuc Vit noi c6 gia tr trung binh 0,85, K suit t diong 1,54 va hiu suit chuyén hoa ring
lwong tr nhién @a ving bén khaing 0,03%. Trong mua hé&ys sin xuit o cap thd daodgng
trong khaing 67 - 77 mgC/ingay, trung binh 72,43 mgCimgay, lrong sin phim tinh dao
déng trong khanng 28 - 32 mgC/itngay trung binh 3@hgC/niingay, ring suit thi cip dao
déng trong khang 6.0 - 6.6ngC/ni/ngay, trung binhigt 6.36 mgC/riingay. H s5 P/B ngay
cua thec vt noi cé gia t trung binh 1.02, WU suit tw duwong 1,7 va hiu suit chuyn hoa
nang krong tr nhién @a vang bén khaing 0,02%.

I. MO DAU

Quan tiic, do dac cAc yu t6 hoa sinhdi cac vang bin Viét Nam con cha duoc
thuc hién theong xuyén va cé hithdng. Trong céng trinh nay, cac ta@ ga sr dung cac
mé hinh toan va ptong phap & trong nghién €u hé sinh thai bin ¢ Viét Nam. Hréng
nghién ¢u nay c6 nhiu trién vong, dugc xay drng trén o s mé phong toan bc chu
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trinh chugn hoa \t chit trong ¢ sinh thai bén nhim xacdinh duoc nhiing quy Iuit co
ban, ptb bién va dr bao bén dong aia cac p phan vé sinh, ru sinh,dic biét trong vic
kiém soat méi trong va ¢ sinh thai bén.

Trong bai vét nay, chang toi @i thiéu mé hinh chu trinh Nitcung nking md pléng
toan ke cac qué trinh chidp hoa trong chu trinh vaansd két qua ap ding &i vang bén
vinh Bic b trong 12 thang rim phan tichs phan 16 trong muaiéng va mia he.

Il. PHUONG PHAP NGHIEN CUU

1. So 6 chu trinh chuyén héa Nite trong hé sinh thai bién

M6 hinh chu trinh chuin hoa Nit trong ¢ sinh thai bén duoc biéu dién trén & d6
hinh 1. Trong chu trinh, nguyéé Nito dugc chuy¥n hoa qua 5 dp phan: thec vat noi
(Phytoplankton- sinh i duoc ky hiéu 1a PHY),dong vat ndi (Zooplankton - ZOO), cht
htru co hoa tan (Dissolved Organic Matter - DOM), Amoninfdnium - AMO), Nitrat
(Nitrate - NIT). Trong nghiénta nay, sinh kbi hoic ham {rong aia cac kp phin dugc
tinh theo kidi lvong Nito c6 trong lyp phin d6 vaduoc biéu dién bing $ micro-nguyén
tir gam Nitr c6 trong 1 lit e bién AT-gN/). C6 thé quy doi don vi do nay thanh cac
don vi do thuong hay & dung trong nghiénieu sinh ke bién theo ¢ 1¢ 14 0,660 mguong
chét tuoi sinh Vat phi du bén c6 chira 1pAT-gN [6]. CAc qué trinh chéy hoé trong chu
trinh duoc dién ta nhue sau:

Qua trinh chuyén hoa 1 Quang lp ia Phytoplankton.

Trong qua trinh nayubi tAcdong aia ning lrgng anh sang at troi, Phytoplankton
da sr dung khi CQ, nuéc va cac mébi dinh drdng trongdd cé Amoni @uong din 1a),
Nitrit (1b) va Nitrat (1c) aa méi trongdé tong hop chit hitu co. Qua trinh naga chuygn
hoa Nib vd o tir mdi treong thanh Niv lién két trong € bao &o (Ilam gam AMO, NRIT
va NRATva lam ting PHY). KHi luong gia ting dia quin thé Phytoplankton trong i
don vi thoi gian thrc hién quang bp (thuong tinh trong 1 ngay) chinh lamg sut sinh
hoc s cip thdé (Rough primary productivity), htham $ quan tong dé danh gia #m
nang sinh lc oia vang bén. Ceong dé qué trinh nay phthuoe vao sinh khi quan thé
Phytoplankton, éng d6 cac maéi dinh drdng Amoni, Nitrit, Nitrat, nhét 6 méi truong
va ning hrong hirc xa quang kp (Photosynthetically Active Radiation - PAR) [4,6 7].

Qua trinh chuyén hoéa 2 Hé hip aia Phytoplankton

Trong qua trinh nay, &t phan luong chHit hitu oo duoc thanh 4o trong quang &p bi
oxy hod lam gim sinh kidi PHY, kém thead6 Ia sr giai phéng nét s hop phin vo @
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trongdoé co cac hp chit Nito vo @, lam ting rngdo AMO (duong din 2a) va NIT (2b).
Hiéu  gitra hrong cHit hiru oo dugc thanh 4o trong quang ¢p va krong chit hiru oo bi

mat di trong qua trinh hé 4p cia Phytoplankton trong @on vi thoi gian (throng tinh
trong 1 ngay) chinh ladng suit so cip tinh (Pure primary productivityé ding chinh la
phan vat chat (nang lrong) con 4i dugc tich IWy trong sn pram oia Phytoplanktordé cac
bac dinh drdng K tiép, tnréc hét 1a Zooplankton & dung theo cac kénh dinhrding trong
hé sinh thai ving tin.

Qua trinh chuyén hoéa 3 Dinh drong aia Zooplankton

Trong qué trinh nay Zooplanktoir sung Phytoplankton lam ftt an dé ton tai va
phat trén. Ceong do sir dung thrc an cia Zooplankton pin thusc vao hamuiong thic in
(PHY), sinh kioi va ban chit quan thé Zooplankton. Qué trinh chély hod nay lam gm
sinh kii quan thé Phytoplankton, trongd phan thirc an thec ar duoc sr dung vaodong
hoa @uong din 3a) § lam ting sinh ki quan thé Zooplankton, pin khéng & dung (3b)
s3 trg lai mdi trudng va l1am ing sinh kidi chat hiru co (DOM).

Qua trinh chuyén hoa 4 Hb hip aia Zooplankton

H6 hip caa Zooplankton la qua trinh agc lai voi ddng hoé @a né. Trong qua trinh
nay phin vat chit (ning rong) da Ky duoc do dong hoa tirc an lai bi 6xy hoadé giai
phoéng ring lrong va Zooplanktonisdung rning rong naydé ton tai va phat trén. Co ché
hod Hip cia Zooplanktonriuoc thé hién don gian qua pln tng sau:

CH20n + NG = NCQ+nHO + Q

Kém theo #ng lrong dugc giai phong la cac @ pham vt chit duoc thai ra moi
truong drgi dang cac n pham bai tét, trongdd c6 Amoni.

Nhu vay, hé Hip aia Zooplanktordd lam gim sinh ki ZOO va ting rong do

AMO. Cudngdo qua trinh nay pithusc chi yéu vao nhét do maoi treong. Hiéu s gitra
lwong sin prim déng hoa vadong sin phm tiéu hy do hé Kp caa Zooplankton trong

mot don vi thoi gian (throng tinh trong 1 ngay) chinh lamy st thir cip cia bic di

dudng thr nhat. Bay 1a pfan vat chit (nang lwong) con i duoc tich Iuy trong $n pham
cua Zooplanktonié cac lc dinh drdng K tiép (cacdong vat bac cao) & dung theo céc

kénh dinh d&ng trong 1§ sinh thai viing .

Qua trinh chuyn hoa 5 va 6 Chét tw nhién @a quin thé Phytoplankton va
Zooplankton

Qua trinh nay lam gin sinh kidi cac qan thé va lam &ing sinh kiéi chat hitu co
(DOM). Péi véi PHY, arong do qué trinh cht tu nhién b gisi han boi nong dd cac mui
dinh drdng (AMO va NIT),déi véi ZOO - hi giéi han bsi ham rong thic an (PHY).
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Qua trinh chuyén hoa 7 Khoang hoa chit hizu co

Phan hg va khoang hoa éhhitu oo trong bén (cac xac cft, cac an phim du thira
trong cac hat dong $ng) la ndt tap hop cac qua trinh ly-hoa-sintot rit phic tap, co s
tham gia éa cac sinh & (cha yéu 1a vi sinh it phan gii) va cac cht nhe Oxy,
nugce,...Trong qué trinh phan huning lerong con hi trong chit hitu oo duoc giai phéng
va céc sinh & phan gii st dung ning lrong naydé ton tai va phét trén. Sin ptam cui
cung @a qué trinh phan uwa khoang hoa dh hitu av la cac cht vd o dugc hoan i
cho méi trong. Grong do qua trinh nay phthusc ban chit chit hitu oo, lwong cac sinh
vat phan gii va nhiu diéu kién phan gii, trongdé quan tong ron hét 1a nhist @6 moi
truong.

Déi vai chu trinh Nib, cac 4n phim vé @ duoc giai phdng trong qua trinh phan
huy va khoang hoa la Amoniac, Amoni, Nitrit, Nitratuyrnhién, do s phic tap aia khau
phan hy céc hp chit Nito hitu ao trong chu trinh ma ngi ta throng coi gn prim vo @
dau tiéno khau nay chla Améni nhr da thiy trén hinh 1. Nh vy, theo & dd nay thi qua
trinh phan hy chit hitu co lam gam sinh kidi DOM va tnrc tiép 1am ting rong d6 caa
chi riéng AMO.

PHY » ZO0O
A 3b
5 | DOM [* 6
1.-
2 |« 1 AMO |*
28
8
_ 1k
L > NIT | 9
2b ...... b

Hinh 1: So @6 chu trinh chu§n hoa Nit trong ¢ sinh thai bén. Cha gizi: PHY:
Phytoplankton; ZOO: Zooplankton; DOM: @hhizu co hoa tan; AMO: Amoni; NIT:
Nitrat; 1... 9: Cac qué trinh chy ho&; 7 — : Hirdng chuyn hoa
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Qua trinh chuyén hoéa 8- Pam hoa (Nitrification)va qua trinh chuyn hoa 9- Phi
dam hoa (Denitrification)

Trong nghién €u nay, ching taia kb sung cho ¢ 6 chu trinh Nit 2 qué trinh néu
trén.Pam hoa la qua trinh dxy hoa chimyAmoni thanh Nitrat, phdam hod 1a qué trinh
khir Nitrat thanh Nid tur do.

Co ché qué trinhdam hoa:

NH, + 20, O - NOs + H,O + 2H'

NH3 + 20, 0 - NO3 + H,O + H'

Co ché qua trinh phidam hoa:

5CH0 + 5H0 + 4NQ + 4H" 0 - 5CQO, + 2N, + 12H,0
2. M6 hinh toan chu trinh chuyén héa Nito

Theo nguyén ly &p toan, éc do toan ptin bién déi sinh khbi hoic nbng do caa mt
hop phin sinh, hoa bc ndodé chinh 1a éng dai s téc d6 cac qua trinham sinh lam ing
(hgwn-Production) va phan kuam suy gim (phan hgi-Destruction) Bng d6 haic sinh
khdi cua hyp phin d6. Goi C' 1a ndng do (haic sinh kidi) cua hyp phin i, Prod, Dest
trong ung & B¢ d6 cac qua trinh laming va lam gim nong do (haic sinh kidi) caa hop
phan, ta co:

dc

— =Prod' —Dest (1)
dt

O day i = 1...5 tong tng la PHY, ZOO, DOM, AMO, NIT.
Tung hyp phan cia chu trinh Nit, cac béu thac mé pldng Prod, Dest nhe sau [6, 7]:

. | ORAMO  SENIT
Prod™ =L().L' (&) -2 +— Exf(-A.AMQ |PHY
0 (E){CA+AMO C,+NIT A Q} @
Z
pest* = PHY+ %2 PHY 700, 2 py 3)
C, +PHY
Z
Prod?® = (1-X,)-2 " 700 @
C, +PHY
Dest”*® = (F/ + F,>)Z0O0 (5)
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X ,02PHY.ZOO

Prod®™" = C.+PHY +F>.PHY+F).ZOO (6)
Dest™" = F/.DOM (7)
Prod"° =F/ZO0O+ F;'DOM+a,,,Fo PHY (8)
P
Dest™° = L(i).L({)% PHY +F, AMO (9)
Prod"" = FAMO+a,,; Fa' PHY (10)
Dest'” = L(i).L(E)m EX{-A.AMQ.PHY+FINIT (11)
Cy +NIT

Trong cadc md ping toan bc ké trén, L(i), L'(&) & anh hrong aia nhit do va
cuong do chiéu sang,Fa' Fo  F F L F2 FA RN FS 1a the do riéng @a cac qua trinh
chuyén hoa (cadtai luong naydugc tinh toan theo cac congiththec nghém [6, 7]. Cac
ky hiéu con hi la cac thong & (hing ) caa mé hinh, ¥ ngia va gia tr caa changdbi voi
vung bén vinh Bic bd dugc chod bang 1.

3. Phrong trinh co ban cia mé hinh
M6 hinh toan chu trinh chéryhod Nity dugc viét lai ¢ dang Hng quét sau:

ac _ Prod' - Dest (12)
dt
Véi i=1...5 twong tng 1a 5 kyp phin cia chu trinh Nig. Day la 1§ pheong trinh vi
phan throng ¢m 5 phrong trinh, cé th giai bang nhéu phrong phapg day cron phrong
phap Runger Kutadr diéu kién bandau:

C (t=tg) = C" (biét trucc) (13)

Két qua cia md hinh (12) i diéu kién (13) cho ta kin dong theo thi gian aia sinh
khdi, ham Lrong céc lop phin, cling #ng sut sinh e v cip, thr cap va cac Hu qua
sinh thai éa ving bén.

Vé6i muc dich nghién @u hién trang phan B cac fvp phin trong chu trinh Nit va
cacdic trang aia cac qua trinhas xuit vat chat hitu co bac thip & vang bén tai mot thoi
diém naodiy, bai toan (12}tuoc giai trongdiéu kién dirng (dC/dt = 0, i = 1...5) ngta la:
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Prod - Dest=0,i=1...5 14}

Phrong phap 4p Runge - Kuta an duoc &4p ding cho bai toantthg, song &n phii
kiém tra tinh i tu. Cu thé, voi cacdiéu kien mdi trong khdngddi trong st qua trinh
lap, réu tai budc tinh thr n da 16n ma nghdm tinhduoc chi sai khac ¥i nghiém & budc
thr n-1 mbt gid ti & nhd bé cho tede thi xem nix qué trinhda dat dén tya drng. Voi
cach xr ly nay, nghém bandau (13) c6 th cho trge tuy y # 0. Ngoai ra khi xem xét toan
bo cac thong & caa mo hinh thy ring: Dé giai dugc bai toan nay conan phai cé cac
thdng $ sinh thai va cacdsliéu do V& nhiét o, ceong do chiéu sang i thoi diém naodo
(khao sét) 4i ving bén. Toan 1 gia ti cac tham & trén |a khongtéi trong st qué trinh
lap dén nghém tya drng.

Biang 1: Cac thdng & (hing $) sir dung trong méd hinh
va gia ti lya chon cho viing Hn vinh Bic b

TT | Ky hiéu Thong $ Thw nguyén| Giatri
1 o5 Téc do riéng arc dai s dung Nitrat trong quangdp | (Ngay)* 2.2
2 O, | Técdo rieng arc dai st dung Amoni trong quangdp |  (Ngay)* 1.8
3 Gy Hé sb ban b&o hoa ndul Nitrat UAT-gN/l | 0.15
4 Ca Hé sb ban bao hoa ndi Amoni U AT-gN/I 0.3
5 | PARpr Cuong do sang thich ép cho quang ¢p wint 120
6 B+ Hé s biéu thi uc ché quang p do nhét do - -0.5
7 B Hé sb biéu thi trc ché quang lop do anh sang - -0.5
8 Tieth Can dudi nhiét do quang bp °C 15
9 Topt Nhiét d t6i thuan cho quang ¢p °C 27
10 J Hé sb biéu thi sy tc ché té}c ('11ng aia NIT trong quang (4 AT- 15

hop khi c6 AMO gN/)*t

11| o Tbc d6 riéng clét cyc dai cua PHY (Ngay) 0.9
12| o Tdc do riéng clét cuc tiéu caa PHY (Ngay) 0.3
13 B Hé sb thuc nghism (xé;::gi\?)h arong dd hoé Hip cia ] 0.05
14 Q Hé b thuc nghim (X?:?Si\?)h arong do ho Hip caa ) 0.01
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Hé sb thuc nghiém (x&cdinh arong do hé Hip cia

15 W PHY) - 0.187
16 Mp Kich thréc trung binhé bao to Mm 3.10°
17 | T Nhiét do thudn cho qué trinh hddp cia PHY °C 20
18 N, Gia ti ngrongclr\llé!t;o C?;g |(_l,é\\(l\élhiJrCIL\rI(I:'I;i)a;ra| dé arong do L AT-gN/I 03
19| aw Ty Ié Nito vd a trong @n phim hé Hip aia PHY - 0.16
20| @ Ty 1é cua Amorji tA’rongv] phn Nito vd ar caa sin phim ] 04
hoé hap caa Phytoplankton
21| @ Ty I¢ Nitrat trorzg pﬂlﬁn Nito vO o ciia sin phim hd ) 0.4
hap cia Phytoplankton
22 05 | Téc do rieng arc dai st dung PHY (&t moi) caa ZOO|  (Ngay)* 1.5
23| O Téc do riéng clét cyc dai cia ZOO (Ngay} 0.8
24 | &7 Téc do riéng clét cuc tiéu cia ZOO (Ngay) 0.05
25 G Hé sd ban b&o hoa hamdng thrc an U AT-gN/I 0.5
26 Xp Ty |é caa phin thrc an khéngddng hoa - 0.4
27 | PHY, Gia ti ngeong Oéf,eifzzf ;g((:)agr:g?( tai d6 arong do L AT-gN/I 10
28 | o Téc do riéng bai tét Amoni tai 0°C (Ngay)* 0.1
29 0} Hé sb biéu thi anh hrong nhit do dén toc do bai tiét - 1.03
30| o Téc @6 rieng phan hiathanh Amoni 4i 20°C (Ngay)* 0.7
31 Kr H¢ s biéu thi anh hrong aia nhist d6 dén J7 - 1.05
32 | Ko Téc d6 riengdam hod chugn Amoni thanh Nitrat - 0.087
33 Kat | Tc do riéng phidam hoa chugn Amoni thanh Nitrat - 0.0000
34 lo Hang  mat troi W/m? 1353
35 G Hé sb thuc nghém - 0.56
36 G Hé sb thuc nghém - 0.16
37 A+ Budc tinh Ngay 0.01
38 £ Tham $ diéu khién cté do dirng - 10°
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Trong bai vét nay, chang toita sr dung va khai thac atong trinh NITCYCLE.Day
la mot phan mém mo viét bang ngén n§ Pascaldé giai bai toan @ng (12) ting phrong
ph&p Runge - Kuta &pidg tai mot diém khao sét cé cacihg khac nhau. Ching taa viét
lai chuong trinh Bing ngdn ng Fortran cho 25@iém trén toan ving nghiénia.

lIl. K ET QUA AP DUNG MO HINH T Al VUNG BI EN VINH BAC BO

Trong king 2 va cac hinh 2, 3, 4, 5, 6, 7, & ra ndt sd két qua co ban &p ding
mé hinh 4i viing bén vinh Bic bd trong 12 thang, trong baidtinay ch dua vao thang 1
dai dién cho muaidng va thang @ai dién cho mua he.

Mua dong

Trong thang 1, khuuc phat trén cia thrc vat ndi vinh Bic bd cha yéu 1a o ving
nugc 4m trung tdm vaa vinh, roi cd nhit d6 trén 24C. Sinh kidi cua thrc vat noi ¢
khu wrc naydat khoing 1110 - 1120 mgsbi/m® trung binh 1103 mgsbi/m® (hinh 2).
Vung nréc lanh ven [ phia Bic va Tay Bic vinh cé nhét d6 trong khang 15,5 - 2iC
khong thudn loi cho quang bp, tai day sinh kidi chi dat ¢ 1065 - 1090 mguii/m?®.

So \6i cac thi ky khac trong @am thi muadéng khong phi 1a thoi ky phat trén caa
thue vat ndi do nhiét do nuéc giam thap, arong do biac xa khdng bn, lwong dinh drdng
do céac sdngit ra vinh ding khéng nhiu. Bic biét, sr giam thap cia nhit do nuéc voi dai
nhiét teong ddi rong (19 - 28C) 1a mbt nhan & bat loi cho sr phat trén caa thrc vt noi.
Pay la thi ky c6 sinh kibi thuc vat ndi thap nhét trong rim.

Stc sin xuit so c¢ip thé ¢ia vang beén daodong chi yéu trong khéng 30dén 63
mgC/nt/ngay, trung binh 57 mgCAtmgay trongdd lrong sin phim tinh daodong trong
khodng 5dén 25 mgC/n¥ngay trung binh 21 mgCAtmgay. Phan & sic sin xuit so cip
& vung bén cédic diém 1a khu wrc phia Nam @n phim thé) cao hn hin khu wec phia
Bic (hinh 4), trongi6é khu wc ngodi ¢a vinh dat gia ti cao nlit trén 63 mgC/riingay
d6i véi san phim tho va trén 25 mgC/imgayddi vei san phim tinh.

Déi voi san phim thir cip (dong vat ndi), nét rong ddng gira birc tranh phan dsinh
khdi va ning sut caa ching th hién kha ré (hinh 6) vait phu lyp v6i phan 1 caa sic sin
XUit so cAp oira thre vat ndi, nhat 1a ddi véi san pHam tinh. Bay 1a s biéu hién rd nhit va
dang quy lat vé quan k& dinh drdng bic thip ¢ vang bén nghién ¢u. Trongdo sinh kidi
Pong vat ndi (hinh 10)dat gia ti trong khang 134 - 329 mgubi/m®, gia ti trung binh 288
mg-troi/m®, sin prim niing suit thir cap (hinh 8) gia frtrung binh 5.6 mgC/imgay va bin
d6i trong khaing 2,8 - 6,0 mgC/ifngay.
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Vé cac héu stit sinh thai trong cac thang madangduoc thé hién trong ing 1 va 2:
Hé s P/B ngay @a thrc vat ndi cé gia ti trung binh 0,85, aimg © toc d6 tong hop chit
hitu oo cua mdt don vi sinh kii thuc vat ndi khéng bn. He s6 P/B ngay éadong vat noi cd
gia tii trung binh 0.33Piéu nay ding cho thy cac yu t sinh thai éa ving bén trong cac
thang muaténg khéngy pha thédn, trongdé vai trd @a nhit d6 nudc thé hién rd nhit. Tuy
nhién, héu st tw dudng Van ludn ludn &n hon 1 (gia ti trung binhdat 1,54) cho thy viing
bién van tich I vat chit hitu oo so khoi. Didu nay ndt 1an nira thé hién ar han ché qua
trinh hd Kp tiéu hao ¥t chit do rén nhiét giam thdp, hiéu stit chuyén hod ring rong tr
nhién khéng cao, 6t phin do ardng do birc xa tu nhién trong cac thang mdang giam,
song plin chi yéu do qua trinhdng hyp chit hitu oo caa thre vat ndi nho.

Mua he

Trong thang 7dugc xem |a mua phat i cia thrc vat noi véi sinh khbi hau khip
vinh dat trong khang 1132 - 1197 mgati/m?® (hinh 3), gid tr trung binh &n nhit dat
1159,77 mgitoi/m® trong thang 9¢dic biét viing ven b va ara séng c6 sinh kh dat
1198 mg-troi/m®. Thoi ky nay nhét do nudc ting mit ting cao trén 2« va trong doi
ddng nHit, lwong dinh drdng b sung tr luc dja i dao.Pay & nét trong nhirng diéu kién
sinh thai than cho qua trinhdng hop chit hitu co caa thre vat ndi khu wre ven by Tay
vinh Bic b. Phan B sic sin xuit so cip, ©ng lwong $in ptam thé (hinh 5) do tirc vat
noi tong hop duogc trong 1 ngay Ay trung binh ngay 15 hang thandg trung binh 72,34
mgC/nt/ngay, daaiong trong khang 67 - 77 mgC/iiingay. Sinh khi dong vat ndi (hinh
7) trung binh 388maati/m?® daodong trong khéang 345 - 445mgC/nt/ngay, ring Stt
thi cdp (hinh 9) trung binhiat 6.36 mgC/myngay daodong trong khéng 6.0 - 6.6
mgC/nt/ngay.Pay 1a nhing gia ti dac trung cho vung in nhiét déi ven by gidu dinh
dudng va co 8c sin Xuit So Cip cao.

\& céc héu stit sinh thai trong mua hé:dsd P/B ngay éa thrc vat ndi co gia ti
trung binh 1.02 cho fly téc do tong hop chit hitu co caa mMdt don vi sinh kidi thuc vat
noi kha cao; B s6 P/B ngay @a dong Vit ndi cé gia ti trung binh 0.22; Bu siit tu
dudng ludn ludn &n hon 1 trung binh 1,Eheng © vat chit tong hop duoc khéng nling
du chi dung cho chinh tft vat néi ma condugc tich Iy kha nhéu trong 4n pHm tinh dé
cac lic dinh drdng tiép theo & dung. Hiéu suit chuyén hod @ng lrong tr nhién trung
binh 0,02% l& mtc cao so & mot sb ving bén ven by Viét Nam.
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Bang 2: Gi4 tii trung binh cadic treng aia qua trinh & xuat vat chit hiru ao
trong vung bidn vinh Bic b

véu th Thang| Thang| Thang| Thang| Thang| Thang| Thang| Thang| Thang| Thang| Thang| Thang
euto 1| 2| 3| 4 5 | 6 7 | 8 | 9 | 10| 11| 12
Thuc vat néi
Sinh kibi thuc
vat noi 1103.4{1095.9,1094.6| 1107.1| 1131.5{1149.5| 1156.5| 1159.5/ 1159.7| 1155.4{ 1145.0/ 1125.2
(mg-troi/ m®)
Nang stt t|’]0 57.62| 54.72| 55.07 62.28 69.b 72|11 72|34 72.41 73.89.82| 71.83] 66.43
(mgC/n¥/ngay)
H6 hap thuc vat
noi 36.52| 36.02] 3596 36.8f 38.53 39.72 40,17 40.343840.40.1| 39.33 37.98
(mgC/ni/ngay)
Ning stt tinh
angs Ir\] 21.1 18.7 | 19.11 25.36 30.96 32.838 32{17 32.07 383.83.73| 32.49 28.41
(mgC/ni/ngay)
Pong vat ndi
Sinh kibi dong
vat noi (mg- [287.98|267.75/267.47| 311.2 | 354.46 381.3 | 388.76389.87| 394.92| 390.77| 366.39| 333.67
twoi/ m®)
DPong hoa aa
dong vat ndi 11.98| 11.12] 11.11 1295 14.82 16.01 1635 1pb.4 11p.66.42| 15.36 13.98
(mgC/n¥/ngay)
Ho hip cia
dong vat ndi 6.38 5.83 5.83 7.02 8.54 9.6[L 9.99 10/08 10.18 9.92.01 7.79
(mgC/ni/ngay)
Nang stit thir
Cép 5.59 5.29 5.28 5.93 6.24 6.4 6.36 6.82 6.44 6.5 56.36.14
(mgC/ni/ngay)
Hiéu qua sinh thai
Hé sb P/B nga
COFENY ho5 | 081| 082 092 1| 108 102 101 103 105 1.08.97
cua PHY
HeOPIBNGAY 33 | 033| 033] 032 03 o028 o0ds o028 o0p8 028290 031
cia ZOO
Hicu ?Lﬁtm 1.54 1.48 1.49 1.65] 1.77 1.7P 1.77 1.Y6 1,79 182.8 [l 1.72
dudng
Hiéu stit
chuyén hoa |
3 0.03 0.03 0.02 0.02 0.02 0.0p 0.02 0.02 0J03 0.03.03 0 0.03
nang lrong tr
nhién (%)
Chuyén hoa
nang lrong qua| 0.39 0.39 0.4 0.25 0.21 0.21 0.21 0.21 0|2 Q.2 .D.22
TVN-BVN
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Hinh 2: Gia ti trung binh sinh ki thyc vat ndi (mg-troi/m®) thang 1



Hinh 3: Gia ti trung binh sinh kéi thuc vat ndi (mg-troi/m®) thang 7
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Hinh 4: Gia ti trung binh &ing suit thd (mgC/n/ngay) thang 1
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Hinh 5: Gia ti trung binh &ng suit thd (mgC/ni/ngay) thang 7
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IV. KET LUAN VA KHUY EN NGHI

Mua déng do nhét do6 nuéc giam thap véi dai nhiét tuong dbi rong (19-23C),
cudng do birc xa khéng bn, lwgng dinh drdng tir séng i ra vinh ding khdng nhiu
tao ra Wit lgi cho sr phat trén caa thre vat ndi. Sinh ki cua thrc vat noi ¢ khu wrc
nay dat khoang 1110 - 1120 mgubi/m?® trung binh 1103 mgubi/m?®. Pay la thi ky
c6 sinh kldi thyc vat ndi thap nhit trong rim. Piéu nay ndt lan nira thé hién sr han
ché qua trinh hé &p tiéu hao 4t chat do rén nhiét giam thip, hiéu suit chuyén hoéa
ning lrong tr nhién khdng cao, & phin do ardong do bac xa tu nhién trong cac
thang muatdng giam, song phAn chi yéu do qua trinhdng hop chit hiru co caa thrc
vat ndi nho.

Mua hé |a mua phat & caa thrc vat néi véi sinh khbi hau khip vinh dat trong
khoang 1132 - 1197 mgubi/m?®, gia ti trung binh &n nhit dat 1159,77 mgatoi/m?.
Thoi ky nay nhét d6 nudc ting mit ting cao trén 2% va wrong déi dong nhit,
lrgng dinh drdng b sung & luc dia i dao.Pay la ndt trong nhiing diéu kién sinh
thai thuin cho qué trinhdng hop chit hiru co caa thrc vat ndi khu wrc ven by Tay
vinh Bic bd. Vé cac héu suit sinh thai trong mua hé: dHsé P/B ngay éa thrc vat
néi cé gia ti trung binh 1.02 cho fly téc do tong hyp chit hiru co cua mdt don vi
sinh khbi thuc vat ndi kha cao; H sb P/B ngay @adong vat ndi cé gia ti trung binh
0.22; héu suit ty dudng ludn ludn &n hon 1 trung binh 1,Zhang © vat chat tong
hop duoc khdng nlitng du chi dung cho chinh tre vat néi ma conduoc tich I kha
nhiéu trong én pham tinh dé cac lc dinh drdng tiép theo & dung. Hiéu suit chuyén
hoé ring lrong tr nhién trung binh 0,02% k& mitc cao so ¥i Mot sb ving bén ven
bo Viét Nam.

Do & liéu quan tic cac $u t6 dinh drdng chra duoc thrc hién day du va chi tét,
nén phlrong phap md hinh mé phg chu trinh nit 1a it c6 gia ti, cung ép Vé chubi quéa
trinh nito chuyén hoéa trong & sinh thai bén. Co tié ung ding md hinh nghiénuw nay
cho céac vung Bh khac 4i Viét Nam.
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A MODEL ON NITROGEN TRANSFORMATION CYCLE
IN MARINE ECOSYSTEM APPLIED IN GULF OF TONKIN

NGUYEN NGOC TIEN, NGUYEN CHI CONG, DU VAN TOAN

Summary: This paper presents the model on Nitrogen transftion cycle in the
marine ecosystem has been established and useddy en primary productivity in Gulf of
Tonkin. In the cycle, the Nitrogen element is tfammated through 5 compounds:
Phytoplankton, Zooplankton, Dissolved Organic Matté&monium and Nitrate. The
transformation processes in the cycle ware simdldte system of 5 differential equations.

Some results from application of the model to @il onKin shows that: The rough
primary productivity in the gulf in winter is abo®B0 to 63 mgC/iiday, average 57
mgC/ni/day and pure primary productivity is about 5 to 28gC/ni/day, average 21
mgC/nilday. Average of P/B day coefficient of phytoplankts 0.85, the autotroph
productivity is 1.54, of natural energy transforimoat coefficient is 0.03%. In summer, the
rough primary productivity is about 67 to 77 mg&hiay, average 72,43 mgCiiday, pure
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primary productivity is about 28 to 32 mgC/day, average 30 mgChfday, the secondary
productivity is about 6.0 to 6.6 mgClday, average 6.36 mgCifday. Average of P/B day
coefficient of phytoplankton is 1.02, the autotroptoductivity is 1.7, natural energy
transformation coefficient is 0.02%.
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