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CACBON HUU CGC HOA TAN VA CACBON HUU CO LO LUNG
TRONG VINH BINH CANG - NHA TRANG

i ———

H6 Hai SAm, Nguyén Hiu Huin
Vién Hai Duong Hoc

TOM TAT

Dua trén cdc s& lidu thu thip dugc trong 4 chuy&n khio sat (tit thang 12/1996
dén thdng 04/1997 ) trong khudén khd chuong trinh SAREC, bai bdo trinh bay su phén
bé cta cacbon hifu co hoa tan va cacbon hitu co trong vét lo ldng ¢ vinh Binh Cang -
Nha Trang. . . '

Ham lugng cacbon hifu co hda tan va cacbon hitu co trong vat lo liing bién dong
theo khong gian va thdi gian. Vé mua mua, cacbon hitu co hoa tan va cacbon hitu co
trong vat lo ling ¢6 ham lugng cao & viing clta séng., khi di khéi vung cia séng ham
lugng ctia ching ¢6 chiéu hudng gidm, nhung nhin chung toan vinh van c6 gid tri cao
(trung binh 1a 14 258.4gC/l.). Vao dau mua khé (02/1997), ham lugng cdc chat cacbon
hitu co déu gidm nhiéu so véi miuia mua ( trung binh 1a 12 1324gC/l.). Gi4 tri trung
binh cta cacbon hitu co hoa tan trong mua khé tuong duong véi gid tri trung binh cua
cacbon hitu co hoa tan trong miua mua. Riéng ving cia séng, lugng cacbon hitu cg hoa
tan ¢6 gidm hon so véi mua mua. Ham lugng cacbon hitu co trong vat lo lung trong
mua mua gidm déu trong toan vinh. Lugng cacbon hifu ¢cd lg ling § tang mit ludn ludn
16n hon & tdng ddy. |

ABSTRACT

DISTRIBUTION OF THE DISSOLVED AND PARTICULATE
ORGANIC CARBON IN NHATRANG - BINHCANG BAY

Ho Hai Sam and Nguyen Huu Huan
Institute of Oceanography

Based on data measured in 4 survey times (from 12/1996 to 04/1997) of SAREC
project, distribution of dissolved and particulate organic carbon in NhaTrang -
BinhCang bay is presented in this report.

The content of dissolved and particulate organic carbon varied with space and
time. In the rainy season, content of dissolved and particulate organic carbon is high

in estuary and it’s low in tendency out of estuary but generally, it is high in the whole
bay (averaged : 14 258 ygC/l.).
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At the beginning of the dry season (02/1997), contents of dissolved and
particulate organic carbon are lower than in the rainy season (averaged :@ 12 132
ugC/l.). In the dry season and rainy season, average content of dissolved organic
carbon is equivalent, except estuary, when it is lower in the dry season.

In the dry season, content of particulate orgamc carbon was decreased constantly
in the whole bay.

Content of particulate organic carbon in layer of surface water is always higher
than it in layer of bottom water.

1.- MG PAU

Trong nuéc tu nhién, cacbon hitu co chiém khoang 50% cédc chat hitu co. Ham
ligng trong nubc cha nito hitu co¢ nhé hon khodng 10 lan va cta phdtpho hitu co
khodng 100 lan ndng d6 cta cacbon hitu co.

Thanh phan va tinh chat ctia cdc hgp chat cacbon hitu ¢co muén méu mudn ve.
Céc hgp chit cacbon hitu co va thanh phén sinh héa cha né 1a chi s§ quan trong cia
trang thdi méi trudng nudc bién.

Trong nugc tu nhién, tat ca cdc hop chit cacbon hitu co c¢6 thé chia 1am 2 nhém
chinh:

- Hop chét cacbon hitu co hoa tan
- Hop chat cacbon hitu co trong vat lo ling

Hgp chat cacbon hitu co hda tan l1a nhitng chat ¢6 trong nuéc sau khi loc qua
mang loc ¢6 dudng kinh 0,45um. Hop chit cacbon hitu co trong nude bién chd yéu ton
tai ¢ dang hoa tan va dang keo.

Hgp chat cacbon hitu co khong hoa tan 12 nhitng chat khéong qua mang loc cé
dudbng kinh 0,45um. Cacbon hitu co trong vat lo litng gém cé6 4 thanh phan chinh:
Phytoplankton, zooplankton, vi sinh vat ( hitu co séng ) va ba hitu co - cdc sdn phdm
tan lui cha co thé dong, thuc vat (xdc chét cda sinh vit ndi, xdc thuc vat va chdt mun
tir luc dia). Ngoai ra, con c6 cdc chat tia keo xudt hién trong nudc tir chat cacbon hitu
o0 hoa tan. Ty 1€ gita lugng ba hiu co lo liing, phytoplankton, zooplankton, ham lugng
sic t6 va vi sinh plankton 43 duge nhiéu tdc gid nghién ctu va cho biét: Trong céc
ving thi lugng sic t& chi chi€ém gid tri phan nghin so v6i chat cachon hitu co vat lo
hing v& dao dong trong khoang 0,01 - 0,07%; trong khi chat cacbon hitu co
Phytoplankton chiém 0,5 - 4,22% cacbon hitu c¢ lo litng. Tém lai, phén sdng cha vat
lo‘ ling chiém tir 1,5 - 5% tong khéi lugng cia chdt cacbon hitu co vat lo ling. Ba hitu
oo va vi sinh vat chi€m t6i 95 - 98% ( trong s6 nay vi sinh vat chiém mét ty trong
khong l6n 14m, dao dong trong khoang 0,3 - 0,7% ). Thanh phan chat cacbon hitu co
trong vat lo limg gom: lipid, tiép dén la protem va sau dé la hydratcarbon. Pay la
aguon thiic 4n quan trong d€ phdt trién su sdng vi sinh vit trong bién va sinh vat
ddy. |
Vat chat lo limg 1a giai doan trung gian trong chuyén tdi chit cacbon hitu co
vao trdm tich d4y. Trong qda trinh ldng dong, khéi lugng chinh c@ia né bi phan ra duéi
téc dong cha vi sinh vat va két qia 1a, khong nhitng gidm s6 lugng ma cdon chuyén héa
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thanh phan cia né tao thanh hgp chdt humic mdi hodc tham gia vao vdong quay sinh
hoc, chi m9t phan nhé (12%) lang dong xudng ddy nhap vao thanh phén cia tram tich.
Trong trudng hgp nay, chat hitu cd duge lam gidu bdng cacbon hitu e nhiéu hon so véi
cdc thanh phan khdc trong thanh phén chdt hitu co. Sy tiéu hao nito va phétpho hiu
cd cling x4y ra véi tée d9 khdc nhau. Thuc nghiém di ching minh ring: su gidm
phétpho hitu co trong thanh phan chit hitu co lo lilng xdy ra nhanh hon 3 lan so vdi

nito hitu co. BGi vay, tu’ cdc ty sO C/N, C/P va N/P c6 thé du dodn dugc mic d9 hinh
thanh chat hitu co.

Chat hitu co hoa tan, ba hitu co va hitu co song 12 3 trang thdi chi'nh cha chat

hitu co trong cft nudc. S6 lugng cédc chdt nay tuong ding véi nhau theo ty 1é khodng

100:10:1. Cac dai lugng nay dung dé d4anh glé qia trinh sinh héa vé héa ly xay ra
trong vue nudc.

Trong thoi gian tu 18/12/1996 dén 16/04/1997, trong khuon khé chuong trinh
SAREC, tau NCB - 95 cua Vién Hai Duong Hoc 43 tién hanh 4 dot khdo st & 12 tram
m#t rong va 3 tram lién tuc vé cdc y€u t6 ddng chiy, cdc yu td sinh thdi, ning suft
so cdp, chlorophyll, cdc mufi dinh dudng, ch&t hitu cd, vi sinh vat va kim loai ning.

Bai b4do nay cha yéu chi dé cap dén phén cacbon hitu co hoa tan va cacbon hitu ce¢
trong vat lo ling . | .

2.- PHUONG PHAP

Méau duge thu bang Bathomet plastic & tang mat va tang d4y.

MAu vat lo limg dugc loc bing mang siéu loc 0,45um. Nuée qua loc dugce thu lai
va phén tich tai Phong Sinh thdi va M6i trudng bién, Vién H4i Duong Hoc béng
phuong phdp Strikland J.D.; Parsons F.R. [ 2 ]. Ham lugng nito cacbon hiiu co va
phétpho cacbon hitu co dugc phén tich bdng phuong phﬁp Korolev - Valderam [ 1 1.

3.. KET QUA NGHIEN CUU

Ching ta l4n lugt xem xét, ddnh gid cdc k&t qtia phén tich ham lugng cacbon
hitu co hoa tan (Cyr ) va cacbon hitu co trong vat lo ling ( Cy. ) qua 4 dot khdo sat
vinh Binh Cang - Nha Trang vao cdac thang 12/1996; 02/1997; 03/1997 va 04/1997.

Phéan tich cdc két gqiia khdo s4at (Bang 1) ta thdy, & cdc tram mit rong vao théng
12/1996 (mua mua), & tang mit, cacbon hitu co hoa tan dao dyng tir 9 355 d&n 22 091
ugC/l, trung binh 14 14 258 4gC/![. Riéng cdc tram trong vung cia song (tram 2,7,9 va
6), ham lugng cacbon hitu co ¢6 gi4 tri cao va dao dong trong khodng 15 081 - 22 091
pgC/i{ trung binh 1a 19 115 »gC/I. Diéu nay chiing té ring: Séng da chuyén tdi mot
lugng 16 cacbon hitu co ra bién . Cdc tram & xa cia séng (4, 10, 11, 12), ham lugng
chat cacbon hitu co thdp hon nhiéu va dao dong tir 93 55 dén 11 451 ygC/!I, trung binh
10 422 ygC/..

d tang déy ciing cho ta mdt bidc tranh tuong tu. Haim lugng cacbon hitu co hoa
tan ¢ tang ddy tai cdc tram mit rong dao dong trong khoang 11 178 - 23 245 ugC/l ,
trung binh 1a 15 765 ygC/I, tai cdc tram vung cua sdng dao dong trong khoang 17 745
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‘245 ugC/l, trung binh 20 495 4gC/l. Con & cdc tram xa cia s6ng c6 ham lugng
dng trong khodng 11 178 — 18 115 4gC/l, trung binh 12 877 ugC/I.
iluong cacbon hitu co 1o liing § tdng mit c6 khodng dao dong tir 130,4 - 608,9
l trung binh 12 250,8 4gC/l. Céc tram & vung clia song dao dong khodng tit 256,5
9 ;gC /1, trung binh 1a 371,4 ygC/Il. C4c tram & xa cita song ¢6 ham lugng thép
A dao dong trong khodng 130,4 - 200,7 4gC/l, trung binh 12 164,6 ugC/Il. Ham
cacbon hitu co 1o liing & tAng ddy dao dong trong khodng 164,7 -269,7 ugC/l,
binh 1a 211,1 ygC/L.
_’1' ”l‘y sd N/P & tdng mit dao djng trong khoéng 9.6 - 18,5, trung binh 12 14,0 con
By ddy ti 8,1 - 14,7, trung binh 12,0. Ty s6 N/P 16n hon 10 ching té thanh phin
ﬁu co chita nito chi€m uu th€ hon so véi chat hitu co chia phdtpho.
T)’r s6 C/N & tdng mit dao dong trong khodng 12 — 19,1, trung binh 13 15,4, cdn
g ddy 8,9 — 33,1, trung binh la 18,2. So v4i mua mua ty sd nay gidm nhiéu, ching
t hitu co chda nito tang.
Tj'r s§ C/P 6 tang mit dao ddng trong khoéng 136,3 — 343,3 trung binh 13 219,2,
tﬁng ddy 72,3 - 321, trung binh 268,2. Ty s6 nay tuong d6i cao & trong cdt nudc,
* t6 ham lugng chét hitu co chita photpho nghéo hon so v6i cdc thanh phan chat
c s khéc.
G Céc két qud phén tich mau tram tich vinh Nha Trang cho théy: Ham lugng
hitu co hoa tan trong pha 1éng cia tram tich dao ddng trong khodng 15 015 —
P618 4gC/!, trung binh 1a 19 005 4gC/I (Bang 3), cao hon hin ham lugng hitu co hda
_.?"“ ting ddy (dao dong trong khodng 10 100 — 18 224 4gC/!, trung binh 13 13 742
B0 /1). Su lam gidu chdt hitu co trong pha 16ng trAm tich d4y lién quan dén su thay
| ¥ tuong quan gitta chat hitu co trong tram tich so véi chdt hitu co trong vuc nuée. Béi
by, sy phdn rd mit du chi véi phan nhé chit hitu co trong tram tich ciing khéng
| khéi viéc ting nong dd cacbon hitu co trong dung dich tram tich.
Céc k&t qud khio sdt vao thdng 04/1997 (mua khd) cho thdy: Ham luong cacbon
1 ¢d hda tan va cacbon hifu co trong vat lo ltng & vinh Binh Cang - Nha Trang ting

Bu & t4t cd cdc tram mit rong. Lu’o‘ng cacbon hitu co cao c6 thé do ngudn cacbon hitu
w phytoplankton ho#c do cdc ngudn thai lién tuc tdi d&n lam cho vinh ludn gidu chat
&iicbon hitu co. Ham lugng cacbon hitu co hda tan ¢ tdng mét dao dong trong khodng 11
138 - 18 308 ugC/1, trung binh 1a 14 897 ygC/!. O tang ddy dao djng trong khodng 11
634 — 17 221 ygC/l, tung binh 12 14 930 ygC/! (Bang 4). Gi4 tri trung binh cacbon hoa
tan trong miua khé (04/1997) tuong dugng véi gid tri trung binh trong mua mua
(12/1996). Riéng viung clta song, ¢ tang mit vio muakhd dao dong trong khodng 11 384

- 18 308 4gC/l, trung binh 1a 15 784 4gC/l, thdp hon rat nhiéu so véi glé tr1 trung
binh cia cacbon hitu co hoa tan vao mua mua (19 115 ygC/1).

- Su phén b6 cacbon hitu co trong vét lo limg & tdng mit vung cla song cd gia tri
- trung binh 1a 162,0 ygC/l, khi di khéi viing cita séng thi lugng cacbon hitu co trong
vatt lo ling gidm va c6 gid tri trung binh 12 80 4gC/[. Cacbon hitu co trong vat lo ling
¢6 ham lugng cao & tang m#t (trung binh 12 126 xgC/l) va gidm theo d9 séu, con §
tdng ddy trung binh 13 110 4gC/l. Trong ldc d6, cacbon hitu co hda tan & ting mit va

tdng ddy tuong nhau.
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Ham lugng cacbon hitu ¢o lg ling § vung cta séng c¢6 gid tri cao. Piéu nay lién
quan dén chat thai, mun luc dia, phyto, zoo va vi sinh vit. |

0 hau hét cdc tram mit rong, ham lugng cacbon hitu co hoa tan cé gia tri cao,
mdt mét c6 thé do trong vuc nuGe c6 nhiéu cdc chait biogen, tao diéu kién thuan lgi dé
phat trién phytoplankton déng thoi t4i sdn sinh ra cacbon hitu co ; mat khée, vao thoi
ky mua mua , mot lugng cacbon hitu co tir lu¢ dia duoc nuéc mua chuyén tdi dé€n va do
tdc dong cha qua trinh dong luc hoc di 1am xdo tron modt lugng cacbon hitu co tir nén
ddy 1én. Diéu nay dugc minh ching b&i ham lugng phot phat va dai lugng nang suit
s0 cap. Theo sd liéu do dac thdng 12/1996 thi, c4c tram ving clfa séng cé ning suit so
cAp cao va dao dong tit 91,8 - 410,4 pgC/m’,ngay (Bang 1). Ham lugng phdt phét c6
gid tri cao hau hét & cdc tram mit rong va dao dong trong khodng 16,59 - 56,15 ugP/l,
trung binh 1a 34,65 ygP/l . Ngoai ra, ham lugng nitrat & tiang mit dao dong trong
khodng tir 25,98 - 241,14 4gN /I, trung binh 1a 76,35 »gN /Il . Day 1a mdt y&u t6 thuin
lgi cho ph4t trién sy sdong trong tang quang hop.

Ham lugng chlorophyll - a & tdng mit cao, dao dong trong khodng 0,49 - 7,16
1g/l, trung binh 12 1,94 4g/l (Bang 1). Piéu nay cho thdy ham lugng cdc chat biogen
cao, tao didu kién thidc &n thuin loi cho phytoplankton.

Ty s6 N/P & tang mit dao déng trong khodng 1,6 - 22,3, trung binh la 8,3. T s6
N/P dao dong trong khodng ring 1a do phytoplankton tiéu hao manh nito va ph&tpho
va sy tdi sinh nitd chdm hon so v4i phétpho ciing nhu cdc thanh phan sinh héa khéc o
xy héa cdc chat hitu cg. C4c cong trinh nghién cifu da chi ré ring, ty sd hgp Iy nhét
cia N/P la 11/1. Khi ty s60 nay nhé hon 10 ching té ring thi€u nitog cho
phytoplankton.

Ty s6 C/N dao dong trong khodng rong (tir 25,2 - 113,9; trung binh 86,2). Ty s6
ndy 1én cho biét trong vuc nugc ngheo cdc chit hitu co chita nito.

Ty s6 C/P dao dong tu 190,9 - 1746,0; trung binh 647,5. Ty s6 nay cho biét su
gidm photpho dot bién so vdi cacbon khi phin ra chdt hitu co. Mit khéc, cacbon hitu
co ludn duge 1am gidu hon cdc thanh phan hitu co khac (nito va photpho hitu co). Piéu
nay gidi thich dugc vi sao ty s6 C/P cao. |

Vao dau mua khoé ( 02/1997 ), ham lugng cacbon hitu co hoa tan va cacbon hitu co
trong vét lo ling ¢ vinh Nha Trang gidm hon so voi mua mua (12/1996). Ham lugng
cacbon hitu co hoa tan § ting mit dao dong trong khodng 9248 - 14659 ugC/l, trung
binh 14 12132 4gC/l, § tang ddy dao dong trong khoang 10288 - 13341 ugC/l, trung
binh 1a 11987 ugC/l (Bang 2) .Trong khi d6, ham lugng c4c chdt hitu co chda nito va
photpho cé gid tri cao & tat cd cdc tram mit rong.

Cdc bon hitu co lo ling & tdng m#t dao dong trong khodng 60,4 - 67 ugC/I;
trung binh 1 62,9 u4gC/l ; con & tang ddy dao dong trong khodng 75,5 - 147.8
ugC/l; trung binh 1a 114,2 4gC/l . Két qha nay cho ta thiy, sau mua mua qia trinh
ling dong x4y ra manh nén § tdng ddy ham lugng cacbon hitu co vat 1o ling cao.

Ham lugng chlorophyll-a é tdng mit trong mua khé gidm manh so véi thdi ky
mua mua, dao dong trong khodng 0,08 - 0,42 yg/l, trung binh 14 0,22 gC/! ( Bang 2
). Pidu nay lién quan dén viéc ham lugng mu6i phdt ph4t gidm déu & hau hét céc
tram, dao dong trong khoang 12,11 - 16,96 ygC/I[, trung binh la 14 ugC/! .
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Ty s6 N/P & tang mit dao dong trong khodng 9,6 - 18,5 , trung binh 1a 14,0 ,
con & tang day tu 8,1 - 14,7, trung binh 12,0. Ty s6 N/P 16n hon 10 ching té thanh
phan chit hitu co chita nite chi€ém uu thé hon so v6i chdt hitu co chita phétpho.

Ty s6 C/N ¢ tang mit dao déng trong khodng 12 - 19,1 trung binh la 154,
cdon & tang ddy 8,9 - 33,1, trung binh 1a 18,2 . So v6i mua mua ty s0 nay gidm nhiéu,
ching t6 chdt hitu co chida nito ting.

Ty s6 C/P & ting mit dao dong trong khodng 136,3 - 343,3 , trung binh 1a
219.2 , con & tang day 72,3 - 321, trung binh 268,2. Ty s6 nay tuong d6i cao & trong
cdt nubc, ching té6 ham lugng chidt hitu co chita phdotpho nghéo hon so v6i c4de thanh
phdn chéit hitu co kh4c.

Cé4c két qha phan tich miu tram tich vinh Nha Trang cho thdy: ham lugng
cacbon hitu co hoa tan trong pha 1éng cta tram tich dao dong trong khodng 15015 -
22518 ugC/1, trung binh 13 19005 4gC/l (Bang 3), cao hon hdn ham lugng cacbon hitu
¢d hdoa tan ¢ ting ddy ( dao dong trong khodng 10100 - 18224 4gC/l, trung binh la
13742 4gC/D . Sy lam gidu chat hifu co trong pha 16ng cla trdm tich d4y lién quan
dén su thay d0i tuong quan giita chdt hitu cg trong tram tich so véi chdt hitu co trong
viuc nude. Bdi viy, su phan rd mic du chi véi phan nhd chat hitu co trong tram tich
ciing khong trdnh khéi viée ting nong 49 cacbon hitu co trong dung dich tridm tich.

Céc két qiia khio sat vao thdng 04/1997 (mua khé) cho thay: ham lugng cacbon
hitu co hoa tan va cacbon hitu co trong vat lo liing ¢ vinh Binh Cang - Nha Trang ting
déu & tat cd cdc tram mit rong. Luogng cacbon hitu co cao c6 thé do ngudn cacbon hitu
co phytoplankton hodc do cdc ngudn thai lién tuc tdi dén 1am cho vinh ludn gidu chat
cacbon hitu co . Ham luong cacbon hitu co hoa tan & tang mit dao dong trong khodng
11128 - 18308 ygC/l, trung binh la 14897 ugC/1 . J tang ddy dao dong trong khodng
11634 - 17221 ygC/l , trung binh 14 14930 4gC/! (Bang 4). Gi4 tri trung binh cacbon
hitu co hoa tan trong muia kho (04/1997) tuong duong vdi gid tri trung binh trong mua
mua (12/1996). Riéng vung clra sdng , § ting mit vao mua khd dao dong trong khodng
11384 - 18308 4gC/l, trung binh 1a 15784 4gC/l , thdp hon rit nhidu so vdi gid tri
trung binh cua cacbon hitu co hoa tan vao mua mua (19115 ugC/I1).

Su phin bé cacbon hitu co trong vat lo ling & tang mit viung clta séng cé gid tri
trung binh 1a 162,0 4gC/l , khi di khéi vung cia s6ng thi lugng cacbon hitu co trong
vét lo ling giam va cé gia tri trung binh 1a 80 4gC/I. Cacbon hitu co trong vat lo liing
¢6 ham lugng cao & tdng mit (trung binh 13 126 ygC/l) va gidm theo dd siu, con &
ting ddy trung binh 1a 110 y4gC/l . Trong lic d6, cacbon hitu co hoa tan & tang mit va
tdng ddy tuong duong nhau. -

Ty s6 N/P dao dong trong khodng 2,7 - 10,3 , trung binh 13 6,1 , ching té
trong vic nudec vé mua khé ngheo nito cacbon hifu co, han ché& su ph4t trién cda
phytoplankton

Ty s6 C/N dao dong trong khodng 15 5 - 25,8 , trung binh 1a 19,0. Ty s6 nay
I6n hon 10 nhiéu, ching té sy thi€u nito trong cot nu’dc.

Ty s6 C/P ddy dao dong trong khodng 55,8 - 180,1 , trung binh 1 114. TV s6
nay cho biét luong phdtpho trong vuc nu6c tuong 461 bdo ddm da cho phytoplankton
phé4t trién binh thuong.
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KET LUAN

‘Ham lugng cacbon hifu co hoa tan va cacbon hitu co trong chat vat lo ling bién
dong theo khéng gian va thoi gian. Vé mua mua, cacbon hitu co hda tan va cacbon hitu
co trong vat lo ling c6 ham lugng cao ¢ vung cia s6ng . Khi di khéi ving clta sdng,
ham lugng cédc chédt cacbon hifu co ¢é chiéu huéng gidm, nhung nhin chung , toan vinh
van c6 gi4 tri cao (trung binh 1& 14258 4gC/I). Vao dau mua khé (thdng 02/1997) ham
lugng cdc chdt cacbon hitu co déu gidm nhiéu so véi mua mua (trung binh 1a 12132
ugC/1l) . Gid tri trung binh cia cacbon hitu co hda tan trong mia khé va mua mua sai
kh4c khong ddng k&. Riéng ving clfa séng, lugng cacbon hitu co hoa tan c¢6 gidm hon so
v6i mia mua. Ham lugng cacbon hitu co hda tan trong pha léng ctia trim tich ludn cé
gid tri cao (trung binh 19005 4gC/l), cao hon hian ham lugng cacbon hitu co hoa tan 6
tdng ddy (trung binh 13742 »4gC/).

Ham lugng cacbon hitu co trong vat lo ling vé mha mua cé gid tri cao & cdc tram
viung ciia sdng (trung binh 371,4 4gC/1), cang xa viung ctra song thi ham lugng cacbon
hitu co trong vét lo limg gidm nhiéu nhung van c¢6 gid tri cao (trung binh 164,6 4gC/!l ).
Vé mua khd, ham lugng cacbon hitu co trong vit lo liing gidm nhiéu. 0] tdng mit vung
cla sdng c6 gid tri trung binh 12 162 4gC/l; & céc tram ngom cua séng, gid tri nay
giam (trung binh 80 »4gC/1 ).

92



~ [96/81712] 80L.21,601
p8pg | POIP | 0SYZI | 6ISIIEL | W6

89°c | 97ae '.w%.q _

| £6°TL LIBLI PIPE | 81961 8EIT 1668

G79L | U791 | 9%z | 12697 | Zr'6c | ©90T | o9l | Geer | 09 | Iz | §76 | eee [ gver | | | @ |61
_ | | 96/21 /22 | 896.11,601
77 | 7698 | T66c | Griit | 9098 | o¥e9 | €L | Gepr | 09 |@IeT | 072 | 876 [geir | | | @ |

96/CI /L2 | 6PEEI,601

6T% | e | €T |0 | wor | v @ | | | @ [er

96/21/18 | LOP.PT 601
g'opT | 29T | o0sy6 | 0s3.81,2 | We | #I

07z [ res || | @ [er

96/2I713 | LELST 601
P68 | 0pY8

g6 | | [ @ [

96/2I /28| LOESI 601
96/21 /81 _

9¢°16
1,98

9.°0¢
8¢ '9¢

98°IT Q989G [80SI
12°9¢C g5 S8 676G GII8I

9°I¢g
4

9.%°C
G950

LL3E
9IS

P61
SFIT

GEPL
67 6

SOPI £'c8T | 82L8T | 69T
169 SI2€ | 0710 | €IOCT | #PI7

II

O

)
Ty

0¢I

*

0°L8
98y

N &45
g'&F

3TCIT 474 4 WA
508

8003
89°6¢ LG6S £9 .

66T
870

ISPII
LGISI

YA

EIPPI

gr'cr
1S6

I.

£74

T 28I

0.8 816

N
N
=
&
o
3
-

£8°€Cr z'001 Fosr Gge6 cLPE | SOPII 0LT

l

L

9L°LE 66°08¢ | €961 | ¥¥'GS | PI'IPE 98°8 E £P6°0
96/31 /81 - 25
| _ 96/21/8I I
67| 60B6l | 9261 | Gz86l | 2705 | €66l | ZLEL | LG €950 | ger | 022 | goz | | | @or | 9
. 96/3L/8I | GEC.S1,601
5976 | 9995 | 271 | 1696l | 56%¢ | ¥67¢ | 90% | 2921 | 696 [§6L0 | BOI | 0Z8 | 826 | | | @ | ¥
_ 96/81/8T | £98.L1,601
— ZT7_ | erTe | v | 8LTII | #90F | I9%¢ | 667 | g9l | 9pI | 940 | 976 | 80 | pee | | | @I | &
96/Z1/81 | 800.L1,601
1/d®7) | (1/N27) i > > _ : ..
U.mmnm Umz

A4S
s | 0720 oy o
nps | (1/27) {dpy 9H| yuil | 9YI uo1d Z
0@ | o140 (Asu‘ W | D) 0Y,], op 00 | wosg | LS
OSSN ..-

uDdyuly - SunsypyN u1 8ajdwns uaypm Jo spnsau pasiipuy I 21QD],

(9661 22 8I) Ang 3
1A : . Bue) yu - Suea], eyN yuia ognu nyw yoy3 ugyd enb 39y :1 Bueq




A R e v A R

€9y | 8'8.8 E L2pET | 9LFI

om m
6157 | 78It | 896l | seeol | 887 | 087

LEP8 | €918 | 049 | €0sIT | 9691 | 28I l .ﬁ

697¢ | T9ew | - | eeeor | 0971 | 0056 | 09T | ¢

H 989, E 65971 :wm %ﬁ BQ I

09 | weer | ooz | Treel | 6EUT

e [ wor | garer | veer |

L¥'89 3& 219 2817 | 67 I | p208 | 910 E

Sugnp yutp pa 09 ngy 91 ngk opD

(L66I°99.0 Zzg) £Avg Suvoyulrg - SunipyN uz sa1dwns do3DM Jo spnsau ﬁma@ﬁﬁﬂ *Z 319D
( L661/50/33:1D8 onYy 20@F ) Sup) yuryg - Fun4], DYN Yyuia 29nu npw yo33 upyd onb 13y :7 Supg

94



DP SUD] DONN
App 1ps oonu Fuy ]
Yyori
wpdy 13 32142 YoIip Jun¢
Y713 WDL]
Dp supy SoNN
ADD DS 2onu Sup
Yo
wpLy 13 39142 Yoip sun(q
Yo13 WP ]
PP SUuDy OONN
ADp 3Ds opnu supJ,
Y13
wpy 13 3212 Yoip sun(
- YOI WL [
PP SuPy 0ONN
ADD 1§ oonu sup,j,
You
WPy 117 321Y0 YoIp Jun(g

Yoy WLl
DPp SUD] OONN
ADP 1DS opnu 3uy ]
Y17
wpay 13 321Yd yoip Jun(
Yon wpd ] 6°Cl
pp Sup; opnN
PO'T ADD 3D§ 29nu Fup,J,
¥e9 | Yoy
L9068 |wpay ny 12190 yoip Fung L6S0TZ |838.81,601
YO17 WDL], , GG6.81 61 I

. ol
(1/d97) (1/N&) D W 1D () nys | uvif . .
10077 . op DO, WL

_ w.B.hE U10770Q PUD UL0]10Q DU ID
s9]dwns Jappm pun UOYN]08 Pa3IV.RX3 Jo sa)dwDS [DJUIUIIPIS Jo spmsau pasipuy :g 31qD

Lo .
T SRR L - o A
o b s, DU W ..._..._.”_ . .F.L._.-_.r r L T
=" "

. WYY WLy P Y333 upyd vnb 321
o B i« g _,.._....“....__ ..._”..r;...w__.. ) .._..._ : ...r..h....._ra..h._..EMm_ﬁr.ﬂ..._f_f .| ....mr s ..._-nL_. .H..... - ....L.... . .. . 1 .

G06¢I

L6°E0CT |969.L1,60T

81925
.. Z89.1T 21

67€°0 091 \ 444

800

S90I1

L6°€0°8T |£58.G1 601

GrIogr
- mvm.nm.QNN

A1) Vb6

P00 | 800 | 9990

-- ..

00101

L6°C03E |9L6.E1 601

£0E8T
._ 880.81 81

0°LI 9/

0’0 | 800 | 80€0

§9cel

L6C0'TZ |216.21 601
£P9.81 21

uap Wpx POS8I

‘uiwr ung PLGO g'QrI |45

L6'€OTZ (316,31 /60T
02Y0T | £6%.51,8T

UdD WDX
‘uiw ung

uap
wpx ‘uiw
00 unyg

900 | II0

P00 | L00 | €920

(%) (%)
| Yoz | yopay | you's:
2H nN JH .Z

( 1/dEN(1/N3T) | 1/037)

nYyo 1Y)

IEC R O I R TR I
_ 95

: § Suvpg




e | & [ewr [ ge [wr [pere | | Z6P/el | SLeigol | @ |5
Y I 2 I W 1 R I N L 7 A W R
|| [ & [ [0%0l [soi [vowr | £68 | | 2676 | w0zl | @v |5
1 %8 [z |z [ear | omL |Teos |yerl || ooust | Ogsi@l | WV |E€
[ %& | e [sor | reor | S0 |weom |moor || oower | SoIigl | Wel |I%
1 |2z |65 |98 [ e | Tee |ososr | Geor | | OousT | waeoZl | WEe |11
| [ 7ot [ee [sor | r7or | 0'sig |weolr | 0%l | | Z6/376L | GIIgol | @6 |oL
| [sor [ e |60 970 |G |veenr | Eemr | | oowel | OBIIEL | W6 |SI
| [ % [ zz [err | zzor | o'9ss | eisl | R0l | [Z6/7/e1)osus Tl vem | We |1
|| Ex [ g0t [ezz | 5797 | 0'6es | preol | GYRT | [[Z677/%1) 06He| 4 Fo5 070 | WL |61
_ [ @@L oyn )
e [ es |4z 0%t [o%ew |1epr | L9 || ze/s/er | oosigor | @s [
| [ % [ @ |6 | rver |ozes |gosar [ ETor || oowr | oasigl | We [of
| [ eer [or | o8 | seir | o6z |Zessr | 1% | | ze/p/al | oeslgol | @ |6 |
[T {7 [ o5 [ee | oos [0%08 [oewr [ 62z | | oedrr | etstgr | Wy |8
| et [ o5 [ee | 6797 |06z | Tosol | 6Ear | | z6/7/aL | 9vargol | @ag | L
| "8 [ @ [ | T7or | 005 |Zomol | §68 | | ooder | 9eiigl | MEE |9
|| 26 | zz |ver | wsor | o'see |wewel [ voor || ze/p/al | gesLeor | @& |
1|9 [ & | |&oor | ows [oomr | 9% | | oowT | eisigr | We |7
_ _ _ _ L6731 £5. 11,601 .
£6L -

[ [ ot [ or [ e | Z%er | gmer [Tieer | U | | O6d | OGaI gl
A7) [G7%7) [ OH| YL |94 (17457 ) 17N K 1705

(L66I Ay CI-ZI) ADQ SUDIYUlryd — SUDLIDYN ULl 8I]AUWIDS JIJDM JO $31N83d PISAIDUY > 219D ],
( L6GI/PO/SI - T39S ODYY 10P ) Sun) yury - Sun4] DYN yuta agnu npu y13 upyd onb 135 p Sudyg

AVE [T

(W) L

un] DY | uD] VY | uD] VOY | Fupo] | NPS unD) opP DO woL], | L
0qd 20Y,] ¢ S

96



LOI CAM ON

Chﬁng t6i chan thanh cdm on tdp th€ cdn b6 nghién citu Phong Smh thdi
vd Mdi trudng bién da tao moi didu kién thuan loi trong viée thu va phén tich méu
cting nhu gép y hoan thién bai bao nay.
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