Tuyén Tap Nghién Creu Bién, 2015, tdp 21, sé 2: 55-62

BIEN PONG NONG PQ CAC CHAT DINH DUGNG TRONG NUGC
TAI TRAM QUAN TRAC MOI TRUONG BIEN NHA TRANG (1997-2014)

Tém tit

Pham Hﬁ’u Téam, L& Thi Vinh, Nguyén‘ Héng Thu,
Pham Hong Ngoc, Lé Hung Phd, Vo Tran Tuan Linh

Vien Hai dwong hoc, Vién Han lam Khoa hoc & Cong nghé Viét Nam

Sé liéu quan tric chat lugng nudce bién tir ndm 1997 dén 2014 tai tram quan
trac moi truong bién Nha Trang cho thdy, mic du nong d6 céc chat dinh
dudng c6 bién d6i theo pha triéu va cdc thoi ky quan tric va hién trong &
nhiém nitrate c6 xuat hién trong giai doan nay, nhung nhin chung, chit lugng
nudc blen con tuwong ddi tbt; phan lon nong do cac chét dinh dudng duoc
quan tric tir 1997-2014 déu co gia trl nam trong cic gi61 han quy dinh trong
Quy chuan K¥ thuat Quoc gia vé chit luong nudc bién ven bd (vung nudi
trdng thay san, bao ton thiy sinh, QCVN 10:2008/BTNMT), tiéu chuin chat
lwong nude bién cia ASEAN va tiéu chuén chat luong nudc bién ven bo cia
Nhat Ban.

Su bién dong theo cic thoi ky trong ndm cta cdc mudi dinh dudng chi yéu
cho thdy phosphate déng vai trd yéu t& dinh dudng giéi han (limiting
nutrient) trong thoi ky thang 3, 4. Nguoc lai, nitrate déng vai trd yéu t6 dinh
dudng gioi han trong thoi ky thang 8, 9.

Chudi s liéu vé cac chat dinh dudng ghi nhan dugc trong gan 2 thap ky qua
tai tram quan trac moi truong bién Nha Trang cho thay 1a mic du xu thé bién
ddi theo thoi gian khong on dinh, nhung, xét mot cach khai quat, nong do
ctia phan 16n trong ching ¢ xu thé giam.

VARIATION OF NUTRIENT CONCENTRATIONS IN SEAWATER
AT NHA TRANG MARINE MONITORING STATION (1997-2014)

Abstract

Pham Huu Tam, Le Thi Vinh, Nguyen Hong Thu,
Pham Hong Ngoc, Le Hung Phu, Vo Tran Tuan Linh

Institute of Oceanography, Vietnam Academy of Science & Technology

The monitoring data of coastal seawater quality from 1997 to 2014 in Nha
Trang marine monitoring station show that although concentrations of the
nutrients varied in tidal phases and monitoring periods, and there was partial
contamination of nitrate during 1997-2004, but, coastal seawater quality in
term of nutrients was still clean in general; almost concentrations of nutrients
were suitable for the aquatic life protection compared to Vietnam National
Technical Regulation on Coastal Water Quality (QCVN 10:2008/BTNMT),
Marine Water Quality Criteria for the ASEAN Region (for aquatic life
protection) and Japan Marine Water Quality Criteria for conservation of the
living environment.
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The variation of nutrients through the periods in the year showed that
phosphate was limiting nutrient in March and April, otherwise nitrate was
limiting nutrient in August and September.

The data series on nutrients were recorded during the past two decades in
Nha Trang marine monitoring station showed that although the trend of
change over time was not stable, but, in general, the concentration of the
majority of them tended to decrease.

1. MO PAU

Tram quan tric moi trudng bién Nha Trang
duogc thiét 1ap tir nam 1996 va hoat dong
lién tuc, day la tram dugc quan tric theo tan
sut 2 - 4 1an/ndm ké tir nim 1996 dén nay.
Tuy tan suat do con chwa ddp ung duoc nhu
cAu, nhung cac s6 lidu thu thap duogc la
chudi s lidu do dac chinh théng, dang tin
cdy va c6 hé théng nhit cho viéc nghién
clru va danh gia sy bién dong cua chat
luong nude bién trong khu vyc ven bo phia
nam vinh Nha Trang.

Bai bdo nay tap trung thu thap, xu ly
chu01 s6 liéu cua céc chat dinh dudng quan
tric lién tuc trong gan 2 thép ky vira qua
(1997-2014) tai diém quan tric nudc bién
ven bd nam vinh Nha Trang nham d4nh gia
chét lwrong méi trudng nude bién ciing nhu
xem xét dién bién ctia né tai khu vuc nay.

IL. TAI LIEU VA PHUONG PHAP

1. Nguén tai liéu

Nguén s6 liéu lich st duoc thu thap, lua
chon tir tram quan trdc va phan tich moi
truong bién Nha Trang trong khoang thoi
gian tir nam 1997 - 2014 (Hinh 1). Tai tram
nay, mau nudc bién dugc thu dinh ky 4
lan/nim trong giai doan dau (1997 - 2004),
nhung tir nam 2005 dén nay chi thu 2
lan/nim. Pé sb liéu duoc déng bd bai bio
nay chi sir dung két qua phan tich cic mau
dugc thu vao thoi ky thang 3, 4 va thoi ky
thang 8, 9 (72 mau, duogc thu & 2 téng mat
va ddy vao thoi diém chan triéu). Chi c6 cic
chit dinh dudng (ammonia, nitrite, nitrate,
phosphate, silicate, N tong, P tong) duoc
lya chon dé xem xét.
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Hinh 1. Vi trf tram quan tric m6i truong bién Nha Trang
Fig. 1. Location of Nha Trang marine monitoring station
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2. Phwong phap phan tich

Céc mau nudc bién dugc xir 1y, bio quan va
phan tich theo cdc phuong phdp tiéu chuan
hién hanh (APHA, 2012). Cu thé la
phosphate va silicate dugc phan tich bang
phuong phdp xanh molybden, nitrite dugc
phan tich phuong phdp tric quang phirc
mau hé)ng cua nitrite v&i o-naphthylamine
va acid sulfanilic; nitrate dugc khi thanh
nitrite qua cot khir Cd ma ddng va phan tich
theo ciing phwong phdp. Cic mubdi dinh
dudng khic nhu ammonia (NH; + NH4")
dugc phan tich bang phwong phdp xanh
indophenol. N hitu co duoc xdc dinh bang
phuong phap Kjeldahn va ammonia tao ra
duoc xédc dinh bang phuong phdp chuan db.
P hitu co ciing dugc xdc dinh bang phuong
phép xanh molybden sau khi phan huy chat
hiru co bang hdn hop axit manh (HNOs-
H,SO,).

Chét lugng nudc bién dugc ddnh gid dua
trén Quy chuan K§ thuat Qudc gia vé chat
luong nude bién ven bo - 4p dung cho ving
nudi trong thuy san, bao ton thuy sinh (Bd

Tai nguyén va Méi trudng, 2008, chuan
muc chat lugng nudc bién cia ASEAN
(CCME, 2003) va tiéu chuan chit luong
nudc bién ven bd cua Nhat Ban
(Environmental Quality Standards, dang
trén  http://www.env.go.jp/en/water/index.
html).

3. Xir Iy s6 liéu
Po thi duoc tao b?mg phﬁn mém ’Excel
(Microsoft, 2007). Phan tich xu thé theo

thm gian st dung phuong phdp hdi quy
tuyén tinh tir s6 lidu da dugc chuan héa.

III. KET QUA VA THAO LUAN

1. Bién dong cia cac chit dinh duéng
vao thoi ky thang 3, 4

Dua trén chudi sb liéu quan trac, thu thap
duoc tai tram quan trac moi tru’O’ng bién ven
b Nha Trang tir nam 1997 dén 2014 (Bang
1) ¢6 thé dua ra nhimg nhan xét nhu trong
phan duéi day.

Bang 1. Nong d6 cic chat dinh dudng trong nudc vao thoi ky thang 3, 4
tai tram quan tric moi truong bién Nha Trang (1997 - 2014)
Table 1. Nutrient concentration in seawater at Nha Trang marine monitoring station
in March and April (1997 - 2014)

POsP NH;,-N NO,-N NO;-N SiO;-Si Ntong P tong

Pha triéu Gia tri
. (ugM  (ugh (ng/ (g  (ug/M  (ugh (ng/
Triéu cao TB 7.8 20 1,2 69 249 522 30
BN 0,5 0 0,0 27 57 284 18
LN 17,0 69 7.0 273 728 672 45
DLC 42 22 1.8 59 143 77 7
n 36 36 36 36 36 28 28
S TB 7.3 10 1,3 70 316 519 32
Triéu thap BN 0.5 0 0,0 26 91 340 22
LN 16,2 80 7.6 225 775 656 44
DLC 3,8 16 2,0 56 186 66 5
n 36 36 36 36 36 28 28
QCVN 10:2008/BTNMT 15% 100 55% 60* - 600%*  50%*

(*): Tiéu chuén chét lugng nudce thiy san cia cic nudc ASEAN
(**): Ti€u chuan chat lugng nudc bién ven bo, dp dung cho ving nudi trong thiy san, bao ton thuy

sinh cua Nhat Ban

TB: trung binh; BN: bé nhét; LN: 16n nhét; PLC: d6 1éch chuén; n: s6 miu
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1.1. Triéu cao

Nong do phosphate-P dao ddng trong
khoang tir 0,5 - 17,0 pg/l va gid tri cao nhat
Xudt hién trong nam 2003. Khoang dao
dong nong d6 clia ammonia, nitrate, silicate
cling kha rdng. Nong d6 cao ctia mudi
nitrate thuong xudt hién trong giai doan
1997 - 2004. Trong lic d6, néng dd cao
nhit ciia mudi silicate dwgc ghi nhan o tang
mat vao nam 2008 va c6 pham vi dao dong
rat rong (57 -728 ugSi/l). N tong va P tong
chi duoc dwa vao quan tric va phan tich ké
tor ndm 2001, pham vi dao dong cua nong
d6 N tong trong nuéc bién ldc triéu cao
tuong d6i rong. Trong khi dé nong do p
tong khd dong nhat (it blen dong) trong sudt
qud trinh quan tric, nong d6 cua N tong &
giai doan 2001 - 2002 thuong cao.

Theo QCVN 10:2008/BTNMT va chuan
muc chét luong nudc bién ciia ASEAN thi
nong do ctia ammonia, nitrite, phosphate tai
tram Nha Trang vao thoi ky thang 3, 4 lic
triéu cao trong sudt qud trinh quan tric
thudng ¢6 gid tri thdp hon nhiéu so voi gid
tri gidi han (GTGH). Nong d6 mubi nitrate
o0 giai doan 1997 - 2004 thuong vuot
GTGH, tuy nhién vao giai doan tir 2004 dén
nay, néng d6 ciia mudi nay déu thap hon
GTGH. Theo tiéu chuén chét luong nudc
bién ven bd ciia Nhat Ban dp dung cho
viing nudi trong thily san, bao ton thily sinh
c6 thé thy ndng d6 cua N tong va P tong
tai tram quan trac Nha Trang ludn ludn thép
hon GTGH.

1.2. Triéu thip

Tuong ty pha tridu cao, khoang dao dong
nong do cua ammonia, nitrate, silicate cling
khd rong. va nong do cao cua mudi nitrate
cling xuét hién trong giai doan 1997 - 2004.
Nong do cao nhit ciia mudi silicate ciing
duogc ghi nhan & tr:ing mat vao nam 2008 va
c6 pham vi dao dong rat rong (77 - T75
ug/l). Pham vi dao dong nong do cua N
tong lic trleu thap tuong dbi rong, nhung
ndng do P tong lai it bién dong.

Ciing nhu pha triéu cao, ndng d6 cia
ammonia, nitrite, phosphate tai tram Nha
Trang vao thoi ky thang 3, 4 ldc triéu thap
thudng c6 gid tri thip hon nhiéu so GTGH.
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Noéng d6 mudi nitrate ¢ giai doan 1997 -
2004 thuong vugt GTGH, tuy nhién vao
giai doan tir 2004 dén nay, ndng do cua
mubi nay déu thap hon GTGH. Nong do
ctia N téng va P tong tai tram quan trac Nha
Trang ludn ludn thap hon GTGH trong sudt
thoi ky quan tric.

2. Bién dong cia cac chit dinh dwong
vao thoi ky thang 8, 9

Sb lidu thong ké chu01 sO licu quan tric
dugc tai tram quan trac moi trudng bién ven
bd Nha Trang tir nim 1997 dén 2014 vao
thoi ky thiang 8, 9 (Bang 2) cho phép néu
1én nhitng nhan xét nhu trong phan dudi
day.

2.1. Triéu cao

So véi thoi ky thang 3, 4, pham vi dao dong
ciia néng d0 ammonia-N (0 - 76 pg/l),
phosphate-P (0 - 25,2 ug/l), nitrite-N (O - 25
ug/l) va P tong (16 - 66 pg/l) rong hon,
trong lic pham vi dao dong cua silicate-Si
(77 - 440 pg/l) lai hep hon, ndng do cao cua
mubi nitrate thuong xuét hién vao giai doan
1997 - 2000. Tuong ty nhu thoi ky thang 3,
4, ndng do N tong kha dong nhat trong subt
qua trinh quan tric, trong khi d6 nong do P
tong c6 gid tri cao nhat vao nim 2001.

Dya vao QCVN 10:2008/BTNMT,
chuin muc chét luong nudce bién ven bo
ciia ASEAN va tiéu chuan chit luong nudc
bién ven bd cia Nhat Ban c6 thé thay
ammonia, nitrite, phosphate, N tong va P
tong thudng cé gid tri thip hon so vai
GTGH trong sudt thoi ky quan tric. Ciing
nhu thoi ky thang 3, 4, mudi nitrate ¢ giai
doan 1997 - 2000 Iudn c6 gid tri vuot
GTGH, & mot s6 thoi diém c6 vai gid tri
cta P tong vuot GTGH.

2.2. Triéu thép

Khéc voi pha tridu cao, nong do silicate &
pha triéu thdp c6 pham vi dao dong rong
hon (96 - 905 ug/l), pham vi dao dong cua
néng do phosphate, nitrite, P tong cling
rong hon so véi thoi ky thang 3, 4. Nong do
ctia cdc chat dinh dudng ludn c6 gid tri thip
hon GTGH, ngoai trir mot vai gia tri cua
nitrate  giai doan 1997 - 2000 cao hon
GTGH.



Bang 2. Nong do cic chat dinh dudng trong nudc vao thoi ky thang 8, 9
tai tram quan tric moi trudng bién Nha Trang (1997 - 2014)
Table 2. Nutrient concentration in seawater at Nha Trang marine monitoring station
in August and September (1997-2014)

Pha triéu Giatri PO,P NH;s-N NO»-N NOs-N SiO;-Si Nténg P tong
(ug/M)  (ugh)  (ugh (ugM)  (ugh  (ugh (ug/M)

Triéu cao TB 9,3 11 3,1 53 235 506 29
BN 0,5 0 0,0 27 77 420 16

LN 25,2 76 25,0 180 440 623 66

PLC 6,0 17 5,7 37 94 50 10

n 36 36 36 36 36 28 28

Tridu thip TB 10,4 2,8 53 289 508 31
BN 0,5 0,0 27 96 410 21

LN 25.6 45 20,0 175 905 590 60

PLC 6,5 11 4,1 32 162 42 8

n 36 36 36 36 36 28 28

QCVN 10:2008/BTNMT 15% 100 55% 60 - 600%* 50

P tong: 12 tong ndng d6 cuia P hitu co va phosphate

N t6ng: 1a tong ndng d6 ctia N hitu co va cdc mudi dinh dudng chira N (ammonia, nitrite, nitrate)

So sanh nong d6 trung binh cua cic
thong s6 méi trudng trong nuéc (Hinh 2)
cho thdy, nong d6 ciia mudi nitrate va P
tong it c6 sy khdc biét gitra hai thoi ky quan
trac. Mudi ammonia va N téng vao thoi ky
thang 3, 4 thuong c6 ndéng do cao hon thoi
ky thang 8, 9, trong khi d6 cdc mubi dinh
dudng nitrite, phosphate va silicate thi c6
xu huéng nguoc lai. Chét luong nudc trong
thoi ky thang 8, 9 kém hon so voi thoi ky
thang 3, 4, nhung trong ca 2 mua chét
luong nudce bién van con tuong ddi tot (chi
xét v& mat cdc chit dinh dudng), hau hét
nong do cdc thong sé moi trudng duoc quan
trac tir 1997 dén 2014 déu c6 gia tri thap
hodc thép hon rat nhiéu so véi GTGH, mic
du ¢ giai doan 1997 - 2004 c6 mot vai gia
tri ciia mudi nitrate vuot GTGH.

3. Pic diém cac mudi dinh duéng

Trong thoi ky quan tric thang 3, 4, ti s6 mol
NO3/PO, dao dong trong pham vi rt rong
tor 4,0 -345,4 (trung binh 50,7). Chi c6
53,85% gid tri ti s6 mol NO3/PO, 16n hon ti
s6 Redfield. Piéu nay cho thay mudi
phosphate c6 thé déng vai trd yéu té dinh
dudng gidéi han (limiting nutrient) trong
thoi ky thang 3, 4.

Thoi ky thang 8, 9, ti s6 nay dao dong
trong pham vi rong hon tu 2,5 - 429,6 (gia
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tri trung binh 1a 53,0) so véi thoi ky thang
3, 4. Tuy nhién, khéc véi thoi ky quan tric
thang 3, 4, trong thoi ky nay chi c6 34,62%
gid tri ty s6 mol NOs/PO, 16n hon ti sb
Redfield, do d6 mudi nitrate c6 thé dong vai
trd yéu td dinh dudng giéi han. Pic biét,
trong giai doan 1997 - 2001 phosphate ludn
ludn déng vai trd chat dinh dudng giéi han
tai tram nay trong ca 2 thoi ky quan trc.

S6 liéu thong ké cho thiy trong ca 2 thoi
ky quan tric, giai doan 1997 - 2000 ti s6
mol NO3/SiO3 luén 16n hon 1, nhung tur
2001 - 2014 thi nguoc lai (<1), diéu d6
ching to ¢ giai doan dau (1997 - 2000) c6
su thiéu hut ciia Si so v6i N.

4. Dién bién cia cac thong sé6 moi truong
nuoc

Dua vao dd thi minh hoa & hinh 3 va 4 clng
véi viéc su dung dudng xu thé (trend line)
v6i kiéu tuyén tinh (linear) c6 thé thay, vé
chi tiét, dién bién theo mia cta cdc chét
dinh dudng trong nudc tai tram quan tric
Nha Trang trong khoang thoi gian tir 1997 -
2014 khong 16 rang, diéu nay duoc the hién
qua gid tri cua h¢ sd twong quan (R?) gilta
nong d6 cdc chit dinh dudng theo thdi gian
1a rat thip (0,007 - 0,206 vao thoi ky thang
3, 4 va 0,019 - 0,277 vao thoi ky thang 8,
9).
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Hinh 2. So sénh gi4 tri trung binh ctia cdc chat dinh dudng giita thoi ky thang 3, 4
va thoi ky thang 8, 9 tir 1997-2014
Fig. 2. Comparison of mean values of nutrients between the period of March and April
and period of August and September from 1997 to 2014
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Hinh 3. Dién bién cua cic thong s6 moi truong trong nudce bién vao thoi ky thang 3, 4
tai tram quan tric moi truong bién Nha Trang (1997-2014)
Fig. 3. Variation trend of environmental parameters of seawater in March and April
at Nha Trang marine monitoring station (1997-2014)
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Hinh 4. Dién bién cua cdc thong s6 moi truong trong nudce bién vao thoi ky théng 8, 9
tai tram quan tric mdi truong bién Nha Trang (1997-2014)
Fig. 4. Variation trend of environmental parameters of seawater in August and September
at Nha Trang marine monitoring station (1997-2014)

Tuy nhién, néu xem xét mot cach khai
qudt, vao thoi ky thang 3, 4 ndng d6 cua
nitrite, nitrate va N tong, P tong c6 xu
huéng giam, ndng d6 ammonia trong thoi
ky nay it bién dong. Nong do cua
phosphate, silicate ¢6 xu thé ting dan theo
thoi gian. Vao thoi ky thang 8, 9, nong do
cua nitrite, nitrate, silicate va N téng, P téng
c6 xu hudng giam. Cling nhu thoi ky thang
3, 4, ndng d6 phosphate c6 xu thé ting dan.

Tém lai, qua viéc xem xét dién bién
noéng d6 cua cic yéu t6 moi truong trong
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nuée bién tai tram quan tric bién ven bd
Nha Trang cho thay, trong ca hai thoi ky
quan tric, hau hét nong d6 cdc chit dinh
dudng déu c6 xu thé chung 1a giam hodc it
bién dong theo thoi gian (1997 - 2014). Dya
vao nhitng két qua budc diu néu trén, cé
thé néi chat lugng mdi trudng nudc bién
ven bd vé mit cdc chét dinh dudng va tai
tram quan tric moi truong bién Nha Trang
dang dién tién theo chiéu huéng tdt hon
(xét trén phuong dién cic chat dinh dudng),



diéu nay ciing phtt hop véi nghién ctru
trudc day cua Pham Htru Tam va cs., 2013.
Loi cam on. Tap thé tic gia xin chan thanh
cam on phu trach tram quan tric va phan
tich moi truong bién mién Nam da cho sir
dung s6 liéu dé hoan thanh bai bo nay.
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