Tap chi Khoa hoc PHQGHN: Cac Khoa hoc Trai dat va Méi trudng, Tap 34, S6 2 (2018) 95-109

Tap chi Khoa hoc Pai hoc Qudc gia Ha Noi:
Céc Khoa hoc Trai dt va Moi truong
Website: https:/js.vnu.edu.vi/EES

Chét luong nudce bién ven bo tur dir liéu cac tram quan trac
moi truong phia Nam Vi¢t Nam (2013 - 2017)

Pham Hitu TAm"

Vién Hai duong hoc - Vién Han lam Khoa hoc va Cong nghé Viét Nam,
S6 01 Cau Pd, Nha Trang, Khanh Hoa, Viét Nam

Nhén ngay 24 thang 4 ndm 2018
Chinh stra ngay 30 thang 5 nam 2018; Chap nhan dang ngay 30 thang 5 nam 2018

Tom tit: Hé thong cac tram quan tric va phan tich méi trudng bién phia Nam Viét Nam dugc
thiét 1ap tr nam 1996 va hoat dong lién tuc cho dén nay, trong do, c6 ba tram Nha Trang, Viing
Tau va Rach Gia la nhirng tram dugc quan tric lién tuc theo tan suét 2 1an/nam. Cac thong s6 moi
trudng quan tric trong nude bién ven bd bao gdm: thong sé co ban (pH, DO, doc duc, TSS), mudi
dinh dudng (ammonia, nitrite, nitrate, phosphate), kim loai ning (Zn, Cu, Pb, As, Cd, Hg) va dau
m& khoang. Cac thong sd quan tric trén trong giai doan 2013-2017 d dwoc thu thap, phan tich va
danh gia. Két qua cho thiy nudc bién ven bo phia Nam Viét Nam nhin chung con tuong dbi tot vé
mat sinh thai, méc du ham luong cac thong s6 do dac co blen doi theo mua, pha tricu va vung
mién. Tuy nhién, mot vai thong s6 moi truong nhu do duc, tdng chat rin lo limg (TSS), cac mudi
dinh dudng tai tram Viing Tau va Rach Gia vugt gia tri gigi han (GTGH) duoc quy dinh trong cac
Quy chuan ctia Viét Nam (QCVN 10-MT:2015/BTNMT), Uc va ASEAN vé chét lugng nude bién
ven bo ap dung cho nudi trong thity san va bao ton thily sinh. Phan tich dir liéu ciing cho thiy c6
xu thé ting theo thoi gian cua gia tri do duc, TSS va téng dau md khoang. Két qua ciing da phan
anh duoc cac dic diém moi trudong timg khu vuc quan tric ciing nhu tic dong cua mot sb hoat
dong kinh té - x4 hoi dén chat lwong méi truong bién ven bo phia Nam Viét Nam.

Tir khéa: Chét lugng nude bién, quan tric moi trudng, thong sé méi trudng, Nam Viét Nam.

1. Mé dau

Tuy s6 luong diém quan tric va tan suat do
chua dap ung dugce nhu ciu, nhung cac sd lidu
thu thap duoc tai ba tram quan tric Nha Trang,
Viing Tau va Rach Gia 1a chudi s6 liéu do dac
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chinh thong, dang tin ciy va c6 hé thong nhit
d6i v6i viéc nghién ciru va danh gia ciing nhu
theo doi dién bién chit luong mdi truong nude
bién ven bd phia Nam Viét Nam cho dén nay.
Két qua quan tric tai cac tram nay déu duoc
cong bb trong bao co tong két hang nam phan
anh hi¢n trang moi truong ving blen phia Nam.
Bén canh do, cac két qua quan tric ¢ ting da
duoc cong b V6 Vin Lanh |, 1999 [1]; La Vin
Bai, 2003, 2007, 2009 [2-4]; Pham Hiru Tam
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2013, 2015, 2017 [5-8] va Lé Thi Vinh , 2015
[9, 10]. Tuy nhién, nhitng nghién cttu néu trén
chi tap trung théng ké va mé ta s liéu quan tric
ciing nhu so bo danh gia chat luong méi truong
cua tirng tram quan trac riéng I¢, chua tap hop
dugc sb lidu quan tric cua nhiéu nam lién tiép
nham danh gia hién trang va xu thé bién dong
chat lwong moi trudng nudc bién ven bo tai ba
tram quan tric ndi riéng va ving bién ven bd
phia Nam Viét Nam n6i chung.

Vi vay, bai bao nay tap trung thu thap, xu ly
chudi s6 lidu vé cac thong sb co ban, cac mubi
dinh dudng, dau m& khoang va kim loai ning
trong nudc bién ven bd duge quan tric lién tuc
trong giai doan 2013-2017 tai ba tram quan tric
nham danh gia ciing nhu xem xét dién bién chat
luong mdi truong nude bién ven bo tai ba tram
quan tric thudc ving bién phia Nam.

2. Tai liéu va phwong phap nghién ciru
2.1. Théng tin vé tram quan trdc

Tram Nha Trang c0 toa do la 12°12°45” vi
do Béc, 109°13°12” kinh do bong. Vi tri tram
nam gan cang Nha Trang, cang hang hoa, cang
dau, cang quan sy, chiu anh hudéng ctia nudc
Soéng Cai va song Cira Bé voi do sau xdp xi
20m (Hinh 1). Tram Viing Tau c6 toa do la

10°23°27” vi d6 Bac, 107°01°05” kinh d¢ Pong.
Vi tri tram ndm gitra vinh Viing Tau, trudc cac
clra séng thudc hé thong séng Sai Gon - Dong
Nai nhu Nga Bay, Go Gia, Thi Vai, Cha Va,
Dinh, canh tram den quan sat phao luong (Nha
Tring), & do sau gan 10m. Tram nam ¢ gitra
vinh, mot bén 1a thi trdin Can Thanh, Can Gio,
thanh phé HO Chi Minh, mot bén 1a phuong
Bén Dinh, thanh phd Viing Tau. Toan bd khu
vuc co cac cua song, rach la rirng ngdp man. Co
thé noi khu vuc nay dang chiu suc ép moi
truong ngay cang tang khong nhiing do céc
hoat dong kinh té doc cac song Thi Vai, Déng
Nai, Sai GOn nhu cac cang thuong mai, cac khu
ché xuat, khu cong nghiép ma con tir cac hoat
dong kinh té khac trong ndi dia cua céc tinh
Binh Dwong, Pdng Nai, Ba Ria - Viing Tau.
Tram Rach Gia c6 toa do la 09°58°24” vi do
Bic, 105°04°07” kinh d6 Dong. Vi tri ldy miu
nim & do sau 2,5 - 3m vé phia tdy nam cua
thanh ph Rach Gia. Pay 1a mot vinh rat nong
va bang phang, trao d6i nude véi viing bién bén
ngoai kho khan nén nuéc tir séng Cira Lon hau
nhu chi phéi chat lugng nude trong vinh. Song
Cura Lon 1a con song lon chay tu dong bang
song Cuu Long vé phia tay, chay qua nhiéu thi
tran, khu dan cu, déng rudng trude khi db vao
vinh, nudc vinh ¢6 d0 man thép.
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Hinh 1. Vi tri ba tram quan tric bién ven bd Nam Viét Nam.
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2.2. Co s0 tai liéu

Co s6 tai liéu chinh 1a nguén sb liéu lich su
dugc thu thap, tir ba tram Quan tric va Phan
tich moi truong bién phia Nam trong giai doan
2013 - 2017.

Tai cac tram quan tric nay, mau nude bién
ven bo dugc thu dinh ky 2 lan/nim (mUa kho va
mia mua). Mau dugc thu & hai ting (mit va
day) vao thoi diém chéan triéu va dinh tridu.
Riéng mau kim loai nang chi thu vao thoi diém
chan triéu, mau dau m& khoang chi thu & tang
mat, doi voi tram c6 do sdu <3m (tram Rach
Gid) chi thu ¢ ting mat. Co tong cong 100 mau
nude bién duge thu va phan tich trong giai doan
2013 - 2017 tai ba tram quan trac noi trén.

Céc thdng sb co ban (pH, DO, doc duc,
TSS), cac mudi dinh dudng (ammonia, nitrite,
nitrate, phosphate), cac kim loai nang (Zn, Cu,
Pb, As, Cd, Hg) va tong dau m& khoang duoc
Iira chon dé nghién ciru.

Céac miu nude bién duge xtr 1y, bao quan va
phan tich theo cac phuong phdp hién hanh néu
trong Standard Methods for Examination of
Water and Wastewater (APHA, 2012) [11]. pH,
d6 duc do biang may tai hién truong. DO sir
dung phuwong phap Winkler. TSS phéan tich
bang phwong phap trong lwong. Phosphate dugc
phan tich bang phuong phap xanh molybden.
Nitrite dwoc phén tich phuong phap tric quang
phirc mau hdng cua nitrite v6i a-naphthylamine
va acid sulfanilic. Nitrate dugc khir thanh nitrite
qua cot khir Cd ma ddng va phan tich theo cing
phuwong phip. Ammonia dugc phan tich bing
phuong phap xanh indophenol. Dau m& khoang
duoc phan tich theo phuong phdp trong lugng.
Céc kim loai ning, truéc tién duoc xir Iy bang
hon hop dung dich acid dam dic (HNO; -
H,S0O,), sau d6 dem phan tich trén may quang
phd phat xa ICP-MS.

Chat lugng nude bién dugc danh gia dya
trén Quy chuin K§j thuit Qudc gia vé chat
lwong nude bién ven bd (ca ba tram quan tric
noi trén thugc vang bién ven b - nam céach bo
trong pham vi 5,5km) - &p dung cho vung nubi
trdng thiy san bao ton thuy sinh (QCVN 10-

MT:2015/BTNMT). Céc théng sé nhu d6 duc,
nitrite, nitrate khdng quy dinh trong QCVN 10-
MT:2015/BTNMT thi sir dung Tiéu chuan chét
lugng nudc thiy san ctia Australia va cac nudc
ASEAN [12-14]. Céc hinh anh d0 thi trong bai
bao dugc tao bang phan mém Microsoft Excel.

3. Két qua nghién ciru va thio luin

3.1. Chdt heong nwéc bién ven bo giai doan
2013 - 2017

Két qua xtr 1y dit liéu duoc trinh bay trong
cac bang tir Bang 1 dén Bang 6.

Céc thong sé co ban

Gia tri pH va ham lugng DO dao dong
trong khoang tuong ung la 7,01 - 8,37 va 2,92 -
6,88 mg/l, gia tri thap thuong xuét hién & tram
Rach Gia va gié tri cao xuit hién tai tram Nha
Trang. Bién do dao déng cua d6 duc, TSS kha
rong véi cac gia tri tweong tng 1a 1,0 - 470 NTU
va 0,85 - 368 mg/l. Gia tri do duc, TSS thap
thuong xuat hién ¢ tram Nha Trang va tai tram
Rach Gia.

Dya theo QCVN 10-MT:2015/BTNMT va
tiéu chuan cua Australia, ASEAN vé chat lugng
nude bién ven bo, ap dung cho ving nubi trong
thuy san, bao ton thuy sinh cho thiy tai tram
Nha Trang trong sudt qua trinh quan tric Cac
gia tri cua thong sé co ban déu nam trong
GTGH. Tuy nhién, ¢6 su thiéu hut DO tai céc
tram Ving Tau va Rach Gi4, dac biét la tram
Rach Gi vai tan xuat DO<5 mg/l xuat hién kha
thuong xuyén. Gia tri 6 duc va ham lugng TSS
tai hai tram Viing Tau va Rach Gia kha cao va
thuong xuyén vuot GTGH.

Cac musi dinh dwong va tong dau mé
khoang

Ham lugng ciia cac mudi dinh dudng tai hai
tram Ving Tau va Rach gid c6 bién d9 dao
dong kha rong, trong khi do tai tram Nha Trang
¢6 bién d6 dao dong hep hon. Bién d6 dao dong
cia cac mudi phosphate, ammonia, nitrite,
nitrate 1an luot 1a 2 - 63 pg/l; 0 - 186 pg/l; O -
330 ug/l; 26 - 2470 pg/l. Ham lugng cao cua
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cic mudi dinh dudng thuong xuat hién tai cac
tram Ving Tau va Rach Gid, trong lic d6 ham
luong thip cua ching thuong ghi nhin & tram
Nha Trang. Pham vi dao dong cua tong dau m&
tai ba tram quan tric mién Nam tuong d6i hep
(302 - 685 pg/l) va it co sy khac biét gitra cac
tram quan trac.

Duya theo QCVN 10-MT:2015/BTNMT va
tiéu chuan céc nuéc ASEAN vé chat lugng
nude bién ven bo, ap dung cho ving nudi trong
thity san, bao ton thuy sinh thi ham luong cua

cac mudi dinh dudng tai tram Nha Trang trong
sudt qué trinh quan tric thuong co gia tri thap
hon nhiéu so v6i GTGH. Tuy nhién, ciing nhu
cac thdng sd co ban, ham luong mudi dinh
dudng nitrate tai tram Ving Tau va Rach Gia
thuong c6 gia tri rat cao va ludn ludn vuot
GTGH, céc gia tri ham luong cao thuong xuat
hién & pha chan triéu. Gia tri tong dau md, cac
mudbi nitrite, ammonia, phosphate nhin chung &
mirc thip hoic trung binh, phan 16n déu thap
hon GTGH, chi mét vai gia tri vugt GTGH.

Bang 1. Gia tri thong ké céc thong sb co ban, cac mudi dinh dudng trong nuéc tai tram quan tric Nha Trang
giai doan 2013 - 2017

g DO Poduc  TSS PO  NH;-N  NO-N  NOsN
Nam Si'a pH
) (mg/)  (NTU)  (mg/l) (D) (hg/) (bo/) — (ugll)
TB (n=8) 8,09 6,76 10,68 4,76 11,63 21,40 2,56 30
BN 787 6,53 2,50 1,80 8,70 9,20 - 26
2013 LN 8,37 6,96 18,90 17,70 16,80 30,40 7.00 31
D léch chuén 0,17 014 1560 5,34 2,76 7,64 2,95 1,75
TB (n=8) 8,12 6,58 863 4,26 7,50 425 0,31 34
o014 BN 7,82 6,16 5,00 1,90 6,50 . - 34
LN 8,30 684 19,00 5,90 9,40 13,40 2,50 36
D9 léch chuan 0,18 020 513 1,34 1,09 5,50 0,88 0,83
TB (n=8) 8,23 632 371 2,23 11,60 1571 176 33
2015 BN 8,00 599 1,00 1,00 6,80 750 - 30
LN 8,41 6,58 7,40 4,03 16,20 32,00 6,20 34
D9 léch chuén 0,16 019 288 1,14 3,85 9,41 2,06 1,36
TB (n=8) 8,31 6,55 11,60 1,57 14,99 13,05 2,01 31
2016 BN 8,21 6,20 1,90 0,85 11,30 . - 28
LN 8,36 688 13,00 2,20 19,10 23,00 3,50 34
D9 léch chuén 0,05 026 14,00 0,46 2,72 9,04 1,38 2,28
TB (n=8) 8,11 6,22 3,94 3,54 7,64 21,15 5,40 32
2017 BN 8,01 541 1,90 0,87 2,00 1,10 1,20 30
LN 8,15 6,70 6,60 8,33 14,80 57,30 8,30 33
D9 léch chuén 0,04 054 1,79 2,90 4,57 17,42 2,89 0,93
GTGH 825’ >5%  05-20%*%*  50* 200* 100* 55*x 60**

TB - trung binh; BN - bé nhét; LN - 16n nhat; n - s6 mau; HC - tong diu m& khoang, “-” 1 nho hon gidi han phat hién cia

Ghi chi: (*) - QCVN 10-MT:2015/BTNMT;
(**) - Tiéu chudn chit lvong nudce bién ven bo ciia Australia;
(***) - Tiéu chudn chét lugng nudc bién ven bd ctia ASEAN;

phép phan tich.
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Bang 2. Gia tri thong ké cac thong sé co ban, cac mudi dinh dudng trong nudc tai tram quan tric Viing Tau
giai doan 2013 - 2017
i o DO Do duc TSS POP  NH;N NOsN NOyN
Nam Gia tri pH '
(mg/l)  (NTU) (mg/l)  (ug/l) (ng/) (ho/l)  (ugl)
TB (n=8) 8,03 6,11 16,39 7836 17,94 4293 5263 393
2013 BN 7.84 541 430 2920 1360 600 200 182
LN 8,20 645 3060 1428 2250 go00 10600 719
Do léch chuan 0,13 0,38 9,15 4560 362 27,07 2913 211
TB (n=8) 818 569 o550 4509 1479 829 2198 175
2014 BN 7,92 493 2800 6,40 7,50 - 5,60 114
LN 8,33 616 23200 11460 2300 21,00 5020 223
Do lgch chuan 0,13 0,49 70,87 3300 582 8,41 1419 44
TB (n=8) 8,11 5,51 18,61 3827 2219 18,80 1776 207
o015 BN 7,61 4,78 1,60 8,07 16,20 . 470 135
LN 8,37 6,16 47,70 149,50 29,10 34,80 67,40 300
D6 léch chuan 0,34 0,56 17,01 46,15 4,70 12,65 20,71 64
TB (n=8) 8,12 5,82 61,33 28,64 19,20 3,55 35,90 160
2016 BN 8,04 5,38 19,60 7,40 13,60 . 1800 109
LN 8,27 6,10 162,90 9367 2460 11,80 5100 213
Do lgch chuan 0,08 0,25 46,41 2816 423 5,22 1184 35
TB (n=8) 8,05 621 2528 1905 1347 1610 2253 87
o017 BN 790 575 1200 1000 890 7,60 9,60 62
LN 818 662 3940 3380 1650 2020 3300 105
Do lgch chuan 011 0,30 16,67 2738 287 571 1020 25
GTGH s,gf- >5% 0,5-20%**  5Q* 200* 100* B5**  60**
Bang 3. Gia tri théng ké cac thong sb co ban, cdc mubi dinh dudng va tong dau m& khoang trong nude
tai tram quan trac Rach Gia giai doan 2013 - 2017
_ o DO Do duc TSS PO~P  NHs-N NO-N NOsN HC
Nam Gia tri pH -
(mg/l)  (NTU)) (mg/) — (uo/t)  (ug/l) (ho/t)  (ug/) (o)
TB (n=4) 745 4,38 71,35 54,73 42,88 113,85 139,05 1303 473
2013 BN 7,01 341 12,70 13,00 34,60 15,00 5,10 145 420
LN 782 527 15450 97,70 6300 18600 33000 2470 505
D léch chuén 034 101 6855 4430 1350 76,06 157,73 1324 3797
TB (n=4) 832 613 171,00 6838 3458 2748 2,80 178 352
2014 BN 8,45 3,00 87,00 39,50 30,70 21,50 - 136 302
LN 859 682 250,00 111,20 3940 3320 7.70 240 464
D léch chuén 033 539 8149 3312 3,70 491 3,66 47 76,40
2015 TB (n=4) 7,50 3,65 48,03 76,33 47,10 56,25 2,50 406 485
BN 707 292 12,00 6,33 40,10 7,00 . 375 465




100 P.H.Tam/ Tap chi Khoa hoc PHQGHN: Cic Khoa hoc Trdi ddt va Méi truong, Tdp 34, S6 2 (2018) 95-109

LN 7,91 4,53 74,90 198,33 62,00 84,00 5,50 431 505
D léch chuén 0,40 0,66 26,72 90,26 10,04 34,13 2,92 23 21,97
TB (n=4) 8,00 6,36 177,55 142,93 36,20 94,15 11,43 248 556

2016 BN 776 5,60 16,50 16,80 27,50 25,60 2,40 127 436
LN 8,12 6,30 470,10 368,00 43,90 133,00 22,50 368 685
D6 léch chuan 0,16 1,15 210,63 165,70 7,86 50,69 8,77 127 127,23
TB (n=4) 7,66 5,61 106,05 64,98 13,25 16,33 26,48 283 515

2017 BN 735 5,33 43,80 26,60 8,90 11,90 16,30 109 435
LN 8,02 5,96 157,40 101,40 18,70 23,60 37,00 460 598
D6 léch chuan 0,36 0,30 46,92 31,00 4,15 5,08 11,04 199 70,13

GTGH gg; >5% 0,5-20***  50* 200* 100* 55** 60** 500*

Cac kim logi nang

Céc dén liéu tir cac bang 4, 5 va 6 cho thiy
pham vi dao dong ham lugng cua cac kim loai
ning trong nudc bién tai cic tram quan tric
tuong ddi hep. Bién d9 dao dong ctuia Zn, Cu,
Pb, As, Cd va Hg lan luot 12 3,4 - 25,1 ng/l; 1,1
- 9,4 ug/l; 0,59 - 6,82 pg/l; 1,5 - 5,8 ug/l; 0,02 -
2,7 ug/l va 0,07 - 0,23 pg/l. Ham luong cac kim
loai tai tram Nha trang khd dong nhét va c6 gia
tri thip hon so véi hai tram kia. Ham luong cao

cua cac kim loai nang thuong tap trung ¢ tram
Rach Gia.

Theo QCVN 10-MT:2015/BTNMT vé chét
lugng nudc bién ven bd, ap dung cho ving nudi
trong thily san, bao ton thity sinh cho thay ham
lugng cua cac kim loai nang trong nudc (Zn,
Cu, Pb, As, Cd va Hg) lubén luon thz"ip hon
GTGH trong sudt qua trinh tién hanh hoat dong
quan tric tir nam 2013 - 2017.

Bang 4. Gia tri thong ké ham luong céc kim loai nang va t6ng dau m& khoang trong nudc
tai tram quan trac Nha Trang giai doan 2013 - 2017

o Zn Cu Pb As Cd Hg HC
Nam Gia tri
(1g/l) (1g/) (1g/) (1g/) (Hg/l) (1g/) (Hg/)
TB (n=4) 10,51 1,86 1,14 1,88 0,13 0,13 483
2013 BN 6,53 1,10 0,59 1,60 0,07 0,10 439
LN 14,70 2,87 2,15 2,10 0,20 0,18 560
bg léch chuan 3,65 0,85 0,70 0,26 0,06 0,04 55,49
TB (n=4) 6,73 313 1,60 2,85 0,30 011 373
BN 5,70 2,40 1,30 2,60 0,10 0,08 335
2014 7,90 4,70
LN : ' 2,10 3,30 0,60 0,13 398
D6 lech chuan 1,87 1,08 0,37 0,51 0,22 0,02 29,53
TB (n=4) 9,23 6,33 1,65 253 0,36 0,12 426
BN 8,40 2,10 1,00 2,30 0,09 0,10 399
2015 10,50 8,60
LN ' , 2,30 3,00 1,00 0,15 465
bg léch chuan 1,37 3,62 0,60 0,31 0,37 0,02 30,50
TB (n=4) 6,93 4,58 2,05 3,65 0,12 013 426
2016 BN 3,40 290 110 300 010 009 392
LN 1150 580 3,00 4,10 013 0,17 472
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2017

GTGH

Do léch chuin
TB (n=4)

BN

LN

Do léch chuin

3,46
7,00
5,20
9,50
1,58
500*

1,40
2,75
2,10
3,40
0,97

200%*

0,92
2,28
1,30
3,00
0,64
50*

0,64
2,68
2,00
3,70
0,81
20*

0,11
0,18
0,11
0,30
0,08
5*

0,03
0,13
0,11
0,15
0,01
1%

35,65
486
415
524

50,47
500*

101

Bang 5. Gia tri thong ké ham lugng ciia cac kim loai ning va tong dau m& khoang trong nudc tai tram quan tric
Viing Tau giai doan 2013 - 2017

- o Zn Cu Pb As Cd Hg HC
Nam Gia tri
(o) (uo/t) — (ug/l)  (ug/) (D) (D) (Hgfl)
TB (n=4) 11,87 1,96 2,85 1,95 0,06 0,17 4255
BN 8,55 1,40 1,10 1,50 0,02 0,12 305,00
2013 LN 16,47 2,98 4,52 2,75 0,10 0,23 565,00
D6 léch chuin 3,66 0,70 1,74 0,57 0,04 0,06 107,69
TB (n=4) 8,55 3,68 2,55 2,93 0,21 0,12 360,75
2014 BN 8,30 2,40 1,60 2,60 0,05 0,07 305,00
LN 8,80 5,80 3,30 3,30 0,40 0,20 464,00
D6 lech chuin 0,24 1,59 0,70 0,38 0,17 0,06 70,47
TB (n=4) 10,05 5,95 2,08 2,33 1,02 0,11 473,50
2015 BN 7,10 3,50 1,10 1,90 0,14 0,09 430,00
LN 12,80 9,40 3,50 2,90 2,70 0,14 560,00
D6 léch chuin 2,65 2,86 1,08 0,42 1,21 0,02 60,21
TB (n=4) 7,98 3,45 2,03 4,23 0,15 0,13 473,25
2016 BN 4,20 2,20 1,70 3,20 0,14 0,10 397,00
LN 10,90 4,80 2,50 5,80 0,17 0,18 638,00
D6 léch chuin 2,90 1,34 0,36 1,17 0,02 0,04 111,01
TB (n=4) 7,20 2,85 2,60 2,75 0,07 0,18 576,33
2017 BN 7,00 2,20 1,20 2,10 0,05 0,17 510,00
LN 7,40 3,50 4,00 3,40 0,09 0,19 684,00
D6 lech chuin 0,68 0,70 1,28 0,54 0,05 0,04 106,89
GTGH 500* 200* 50* 20* 5* 1* 500*
Bang 6. Gia tri théng ké ham lugng ctia cac kim loai néng trong nudc tai tram quan tric
Rach Gia giai doan 2013 - 2017
Nam Gié i Zn Cu Pb As Cd Hg
(S7D) (Hg/h) (o) (uo/) — (uo/) — (pg/l)
TB (n=4) 20,31 6,40 4,21 3,30 0,13 0,14
BN 15,70 5,99 1,60 2,70 0,11 0,12
2013 LN 24,91 6,80 6,82 3,90 0,14 0,16
Do léch chuin 6,51 0,57 3,69 0,85 0,02 0,03
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TB (n=4) 9,30
BN 7,80
2014
LN 10,80
D6 1éch chuin 2,12
TB (n=4) 19,15
BN 13,20
2015
LN 25,10
b6 léch chuin 8,41
TB (n=4) 7,85
BN 7,80
2016
LN 7,90
D6 1éch chuin 0,07
TB (n=4) 10,20
2017 BN 8,70
LN 11,70
D6 1éch chuin 2,12
GTGH 500*

6,15
2,90
9,40
4,60
5,10
2,50
7,70
3,68
2,60
2,20
3,00
0,57
5,75
2,10
9,40
5,16
200*

3,60 3,70 0,59 0,17
3,50 3,60 0,08 0,12
3,70 3,80 1,10 0,21
0,14 0,14 0,72 0,06
3,30 3,00 0,59 0,12
1,80 3,00 0,18 0,10
4,80 3,00 1,00 0,14
2,12 0,00 0,58 0,03
2,00 3,35 0,23 0,12
1,20 3,20 0,20 0,11
2,80 3,50 0,25 0,12
1,13 0,21 0,04 0,01
3,25 2,20 0,15 0,13
1,80 1,50 0,07 0,12
4,70 2,90 0,22 0,14
2,05 0,99 0,11 0,01
50* 20* 5* 1*

3.2. Bién dgng theo mua ham ligng cia céc
thdng so moi truong nuoc

Dan liéu so sanh ham luong trung binh cua
céc thong sb moi trudng trong giai doan 2013-
2017 (Hinh 2) cho théy gia tri pH va ham luong
cia Cc&c mudi dinh dudng (ammonia,
phosphate), cac kim loai nang (Zn, As, Hg) va
tong dau m& khoéang it co su khac biét giira hai
mua (mua kho - thang 4 va mia mua - thang 8).
Gia tri do duc, ham lugng TSS tai hai tram Nha
Trang va Rach Gia vao mua mua thuong 1én
hon mua khé. Nguoc lai, gi& tri do duc, ham
lwong mudi nitrate tai tram quan tric Viing Tau
va ham luong DO, cac mubi (nitrite, ammonia)
tai tram quan tric Rach Gia mua kho lai 16n
hon mia mua. Ham luong cac kim loai nang
Cu, Pb, Cd tai tram Rach Gia va Cd tai tram
Ving Tau vao mua mua lon hon so véi mua
kho. Dan liéu tir cac Hinh 3, 4, 5 ciing cho thay
chat luong nude tai tram quan tric Nha Trang
trong ca hai mua van con kha tét, hau hét ham
lwong cac théng s6 madi truong dugc quan trac
déu c6 gia tri thAp hon GTGH. C6 sy & nhidm
cua do duc, nitrate tai tram quan tric Viing Tau
& ca hai mua (gid tri cia d6 duc va nitrate

thuong vuot GTGH). Chét lwong nudc tai tram
Rach Gia dang bi suy giam va mua mua thuong
c6 chit lwong kém hon, ¢ day cé sy thiéu hut
DO vao mua mua. Gia tri cua do duc, TSS,
nitrate déu vuot GTGH trong ca 2 mua (trong
d6 d6 duc, TSS va nitrate lan lugt vugt GTGH
7,3 1an; 2 lan va 12 lan vao mua mua). Ham
lwong téng dau m& khoang vao mua mua tai hai
tram quan tric Viing Tau va Rach Gia vuot
GTGH, tuy nhién mtrc d6 vuot khdng dang ké.
Su tap trung ham lugng cao cua do duc, TSS
ciing nhu su gia ting vé ham lugng cua do duc,
TSS, céac kim loai nang Cu, Pb, Cd trong ca hai
mua va dic biét cé su thiéu hut DO trong mua
Mmua tai tram quan tric Rach Gia da chimg t6
khu vuc quan tric bi anh hudng boi céc hoat
dan sinh ciing nhu kinh té & ving vinh Rach
Gi4, diéu nay phu hop véi nhimg nghién ciru
trudce day [6-8].

Céc chit c6 ngudn gdc dét lién do song tai
ra da va dang gay anh huong dén chit luong
nudc bién ven bo, didu nay thé hién & ham
luong TSS, do duc, mot s6 mudi dinh dudng
thudng xuyén cao, dac biét c6 su thiéu hut dxy
hoa tan, diéu nay thé hién rd & tram Rach Gia.
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Hinh 2. So sanh gia trj trung binh cua cac thdng sé mdi trudng tai cac tram quan tric
theo mua giai doan 2013 — 2017.

P.H. Tam. / Tap chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dat va M6i truong, Tdp 34, S6 2 (2018) 95-109 103
50
Tram Nha Trang Tram Nha Trang
mthang 4 =thang 8
I I mthang 4 mthang 8
pH DO (mg/l) Poéduc TSS (mgd) NO2-N 0 .
(NTU) (ug/) PO4-P (ugh) NH3.4-N (ug/) NO3-N (ug/)
Tram Nha Trang 0.5 Tram Nha Trang
0.4
0.3
mthang 4 wthang 8 45 ®mthang 4 ©thang 8
0.1
B wx EF > N ]
Zn (ugll) Cu (ug/l) Pb(ug/l)  As (ugll) Cd (ug) Hg (ug/l)
1000
Tram Ving Tau
Tram Ving Tau
mthang 4 thang 8
mthang 4 wthang 8 I
== B B i = ||
pH DO (mg/l) PO4-P  NH34-N  NO2-N Do duc  TSS(mgl) NO3-N{ugh) HC (ugh)
(ugrm (ug/m (ug) (NTU)
- . 12 ~ .
Tram Viing Tau 10 Tram Ving Tau
8
6 . .
mthang 4 =thang 9 4 mthang 4 =thang 9
2
T 1 2 [] O O
Cd (ugh) Hg (ug/) Zn (ug/l) Cu (ug/l) Pb(ug/l)  As (ugl)
1000 ..
Tram Rach Gia Tram Rach Gia
thang 4 mthang 8 500
I mthang 4 =thang 8
- I
pH DO (mg/!) PO4-P NH34-N NO2-N o = f—
(ug/l) (ug/l) (ug/l) D6 duc (NTU) TSS (mgh) NO3-N (ugl) HC (ugh)
Tram Rach Gia g-?f Tram Rach Gia
0.6
0.5
mthang 4 mthang 8 oq mthang 4 =thang 8
0.2
0.1
[] ] ] 1 e ]
Zn (ug/l) Cu (ugll) Pb (ug/) As (ug/l) Cd (ug/l) Hg (ug/l)



104 P.H.Tam/ Tap chi Khoa hoc PHQGHN: Cic Khoa hoc Trdi ddt va Méi truong, Tdp 34, S6 2 (2018) 95-109

3.3. Dién bién cua cdc thong so moi truong
trong nuoc

Duya vao db thi minh hoa & cac Hinh 3, 4, 5
cho thay dién bién theo thoi gian ciia cac thong
s6 moi truong tai ba tram quan trac phia Nam
Viét Nam trong giai doan 2013 - 2017:

Tai tram Nha Trang: DO va tong dau ma
khoang it thay ddi theo thoi gian. Po duc, TSS
va nitrite ¢ su gia tang trong nam 2013 (luc
chan tridu), 2015 va 2017 (lGc dinh tridu). Céc

mg/l DO

C—dinh tiéu ~ EEESSchan tridu  —o— téng dot

mg/l TSS

C— dinh tridu B chan tridu  —o— téng dot

50 gl Ammonia-N

C—= dinh tridu  E==== chan tridu —o—téng dot

mubi phosphate, ammonia giam tir nam 2013 -
2014, sau d6 tang lén vao nam 2016 roi lai giam
trong nam 2017. C&c kim loai nang (Cu, Pb) lai
tang cao trong nam 2015. Cac mudi dinh dudng
(phosphate, nitrite, nitrate) vao ldc chan triéu
cao hon so voi dinh tridu, trong khi d6 mudi
ammonia thi c6 xu hudng ngugc lai. Nhin
chung, do duc va cac kim loai (Pb va Hg) c6
xu hudng ting theo thoi gian quan tric tai
tram nay.

NTU D6 duc

C—dinh tridu  EE=chan tridu  —o—tfng dot

ug/l Phosphate-P

C—dinh tridu B chan tidu —o—tdng dot

ug/l Nitrite-N

C—=dinh trifu E====chdn triéu —o—téng dot
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Hinh 3. Dién bién cuia cic thong sb moi trudng tai tram quan trac Nha Trang giai doan 2013 - 2017

Tai tram Viing Tau: pH va DO bién dong
nhe. TSS va cac mudi dinh dudng (ammonia,
nitrite, nitrate) tang cao trong nam 2013 lic
dinh tridu, d6 duc (IGc chan tridu) ting trong
nam 2014 va mudi phosphate (lic chan tridu)
tang trong nam 2015. Cac kim loai nang Zn, Pb,
Hg tang manh trong nam 2013, Cu va Cd tiang
trong nam 2015 va As tang trong nam 2016.

/i DO
g0

C— dinh triéu B chan triéu

—o—tding dot

Vao thoi diém chan triéu, o duc, TSS va cac
mubi phosphate, nitrite, nitrate thudng cao hon
SO Véi dinh triéu, trong khi d6 pH, DO va
ammonia c6 xu huéng nguoc lai. Két qua cho
thiy, do duc, tong dau m& khoéng, cac kim loai
nang As, Hg cé xu huéng tang, nhung nitrate va
Zn lai giam theo thoi gian quan trac.

NTU D6 duc

150 —+
100 ~

50

E== chan triéu

C— dinh tridu —o—téng dot
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Hinh 4. Dién bién ctia cac thong s6 moi trudng trong nudce bién tai tram quan tric Viing Tau
giai doan 2013 - 2017
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Tai tram Rach Gia: pH it bién dong theo
thoi gian quan trac, DO giam trong nam 2015.
Do duc va TSS (Ilc chan triéu) taing manh trong
nam 2016, cac mudi (phosphate, ammonia,
nitrite) tang cao trong nam 2013 vao Ilc chan

DO

mg/l
g M3

C—dinh trifu ~ E====chan trifu  —o0— téng dot

_mgfl TSS

400
300 —+
200 +

100 +

C— dinh triédu E====chan tridu —o—tdng dot

200 g/l Ammonia-N

150 +
100 +

50 +

C—dinh triéu EEEEEchan triéu —G—téng dort

Cu

2013

2014 2015 2016 2017

107

triéu. Cac kim loai nang Zn, Cu, Pb, Cd ting
cao trong cac nam 2014 va 2015. b6 duc, TSS,
DO, c4c mudi (phosphate, ammonia, nitrate) va
tong dau md khoang vao thoi diém chan triéu
thuong cao hon so véi dinh tridu.

NTU Dé duc

C—dinh tridu  E====I chan tridu —o—tdng dot

20 g/l Phosphate-P

C— dinh tridu B chan tridu  —o—tdng dot

Zn

—thang 4

E=mthang §

—o— canam

2013 2014 2015 2018 2017
—thang4 E====athang§ —Co—canam
/1
ghd Pb
6 4
4 4
2 1
2013 2014 2015 2016 2017
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Hinh 5. Dién bién ctia cac thong sé moi trudng trong nude bién tai tram quan tric
Rach Gia giai doan 2013 — 2017.
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Nhin chung, cac mudi dinh dudng (nitrite,
nitrate) ¢6 xu hwdng giam, trong ldc @6 @6 duc,
TSS va tong dau m& khoang thi ¢6 xu hudng
tang theo thoi gian quan trac tai tram nay. Nhu
vdy, qua viéc xem xét din bién ham luong cua
cac yéu td mdi truong trong nudce bién tai ba
tram quan tric bién mién Nam cho thay ham
lugng cao cua do duc, TSS, cac mubi
phosphate, ammonia, nitrite, nitrate thuong Xuét
hién vao thoi diém chén tridu. CO su suy giam
cua cac mudi nitrite va nitrate, nhung lai c6 su
gia tang cua do duc, TSS, tong dau m& khoang
theo thoi gian tai hai tram Ving Tau va Rach
Gi4. Véi sy phat trién nhanh chéng cua cac hoat
dong kinh té ving bd nhu dd thi hda, du lich,
danh bét, nudi trong thuy san, hoat dong hang
hai s& gay nén nhing tac dong dén méi truong
bién trong twong lai.

4. Két luan

Céc két qua cho thay, mic du ham luong
cac thong sd do dac co nhiing bién dbi theo
mua, pha triéu va theo ting khu vuc, mot vai
thong sé méi truong nhu do duc, tong chat rin
lo limg (TSS), cac mubi dinh dudng ammonia,
nitrite, nitrat tai tram Ving Tau va Rach Gia
vugt GTGH dugc quy dinh trong cac Quy
chuan cia Viét Nam (QCVN  10-
MT:2015/BTNMT), Uc va ASEAN vé chat
lwong nude bién ven bo ap dung cho nubi trdng
thity san va bao ton thuy sinh. Tuy nhién, nhin
chung chét lugng nudce bién ven bo tai ba tram
quan tric phia Nam Viét Nam noi riéng va viing
bién ven bd phia Nam néi chung van con khé
tét. Bén canh d6, viéc phan tich dir liéu moi
truong trong giai doan 2013-2017 cho thiy co
xu thé tang theo thoi gian cua gia tri d§ duc,
TSS va téng dau m& khoang.

Céc chit co ngudn gdc dét lién do sbng tai
ra di va dang gay anh huong dén chat luong
nuéc bién ven bo, didu nay thé hién & ham
luong TSS, do duc, mot sb mudi dinh dudng
thudng xuyén cao, dac biét c6 sy thiéu hut dxy
hoa tan, diéu nay thé hién rd ¢ tram Rach Gia.

Loi cam on

Tac gia xin chan thanh cam on Tram Quan
trac va Phan tich moi truong bién mién Nam da
cho phép str dung nguon so liéu.
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thuat Qudc gia vé chd t lugng mdi truong nude

Coastal Seawater Quality from Data at South Vietnam
Monitoring Stations during 2013 - 2017

Pham Huu Tam

Institute of Oceanography, Vietnam Academy of Science & Technology (VAST),
01 Cau Da, Nha Trang, Khanh Hoa, Vietham

Abstract: The network of marine environmental monitoring stations in South of Vietham was
established in 1996 and has been operating continuously. Of which, three stations (Nha Trang, Vung
Tau and Rach Gia) were stations, which are monitored with the frequency of two times a year. The
environmental monitoring parameters in coastal seawater include: Basic parameters (pH, Dissolved
Oxygen, Turbidity, Total Suspended Solids), nutrients (ammonia, nitrite, nitrate, phosphate), heavy
metals (Zn, Cu, Pb, As, Cd, Hg), Oils and Grease. These monitoring parameters from 2013 to 2017
have been collected, analyzed and assessed. Results in three coastal monitoring stations indicated that
southern coastal seawater is still clean, although concentration of the measured parameters vary to
seasonal, tide and from site to site. Nevertheless, several parameters such as turbidity, TSS, nutrients
in Vung Tau and Rach Gia exceed the standard values of Vietnam National Technical Regulation
(QCVN 10-MT:2015/BTNMT), Australia and ASEAN Marine Water Quality Criteria for aquaculture
purposes and Aquatic Life Protection.

Data analysis in the last five years also showed that increasing trend over time of turbidity, TSS
and oils and grease in Vung Tau and Rach Gia. These results reflect environmental characteristics of
each monitoring area, as well as the impact of socio-economic activities on coastal seawater quality in
South of Vietnam.

Keywords: Coastal seawater quality, environmental monitoring, environmental parameter, South
of Vietnam.



