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HAM LUQNG MUOI DINH DUONG TAI CAC VUC NUGC VEN BO TINH
KHANH HOA

LE THI VINH

Tém tit: Mot s6 nghién ciru vé chat dinh dudng tai cac viuc nuoc ven bo Khanh Hoa
(thoi ky 2000 - 2007) da deoc tdp hop va xem xét. Két qua xem xét cho thdy ham heong mudi
dinh duéng va cdc ti s6 mol N/P va N/Si ¢6 pham vi bién dong nhu sau:

Vinh Vin Phong - Bén Géi, NH; 4: 0-69 ugN/l; NO;: 0-3.7 ugN/l, NO;: 30-90 ugN/I;
PO, 1.3-21.3 ugP/l; SiO;: 44-968 ugSi/l; N/P: 5.83 - 93.0 va N/Si: 0.15 - 2.7;

Pam Nha Phu - vinh Binh Cang, NH,,: 0-51 ugN/l; NO,: 0-6.1 ugN/l , NO;: 53-182
ugN/l; PO,:2.3-25.0ugP/l; SiOs: 134-3155 ugSi/l; N/P: 8.95 - 47.89 va N/Si luén nho hon 1.
Cdc gid tri cao cuia nitrate gdp tai dam Nha Phu.

Vinh Nha Trang, NH;, . 0-34ugN/l; NO,: 0-2.1ugN/l , NO;: 38-51 ugN/l; PO, 1.0-
20.0 ugP/l; SiOs: 187-563 ugSi/l; N/P: 5.33 - 39.47 va N/Si luén nho hon 1. Tuy nhién, vuc
nuwée Cira Bé, tiép gidp vinh ¢ ham heong cdc mudi dinh dwéng cao hon nhiéu (gia tri cuc
dai cua NH; . 432 ugN/l; NO;: 66.6 ugN/l, NOs: 508 ugN/l; PO 112.5 ugP/l; N/P: 9.71 -
78.65 va N/Si: 0.07 - 2.63).

Pam Thiyy Triéu - vinh Cam Ranh, NHs,;: 0-296 ugN/l; NO>: 0-10.5 ugN/l, NO;: 28-
70ugN/I; PO,: 1.0-26.8 ugP/l; SiOs: 193-3845 ugSi/l; N/P: 5.82 - 166.7 va N/Si luén nhé hon 1.

Hau hét cdc cde viee nude déu c¢6 ham heong mudi dinh dwong khéng cao trir dam Nha
Phu va Cira Bé. Ti s6 N/Si I6n hon 1 d6i khi dwoe ghi nhén tai vinh Vin Phong - Bén Géi va
tai Cira Bé vao thoi ky khé nong.

1. MO PAU

Ving bién ven bo tinh Khanh Hoa kéo dai tir Pai Lanh dén miii Pa Vach (chiéu dai
khoang 120 km tinh theo duong chim bay) bao gém cac vinh bién duwoc nhiéu ngudi biét
dén boi cac gia tri vé kinh té (giao thong thily, cang, nudi trong thay san, du lich...) cling
nhu qubc phong, d6 1 cac vinh Van Phong - Bén Goi, Nha Phu - Binh Cang, Nha Trang
va Thay Triéu - Cam Ranh.

T nam 2000 dén nay nhiéu nghién ctru da duoc tién hanh tai cac vuc nudc nay &
cac mirc dd khac nhau, mot sb trong ching da dugc cong bd (thi du Pham Van Thom et
al., 2002, ...) nhung mot sb 1on van dang ¢ dang tai li€u luu trii. Do do, can thiét phéi tap
hop va xem xét cac dan liéu lién quan dén muc dinh dudng cia toan ving bién ven bo
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Khanh Hoa, gép phan phuc vu cho viéc phat trién kinh té bén viing. Hién nay, c6 kha
nhiéu du 4n phat trién kinh té xa hoi duogc qui hoach quanh cac vuc nudc c6 kha nang trao
d6i v6i bién khoi kém va da roi vao tinh trang uu dudng (thi du khu vuc Cira Bé). Viéc
lam nay c6 thé gitp diéu chinh cac qui hoach hoidc ¢ cac bién phap can thiét dé cai thién
chat lvong méi trudng.
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Hinh 1: Ving bién ven bo tinh Khanh Hoa
II. PHUONG PHAP
Nguon tai liéu 1 cac dan liéu vé ham lugng cac mudi dinh dudng cta cic nghién

ctru dugce trién khai trong cac vuc nudc ven bo tinh Khanh Hoa tir nam 2000 (Pham Van
Thom and Le Thi Vinh, 2000; Pham Van Thom et al, 2002; Pham Van Thom va cong su,
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2006; Lé Thi Vinh va cong su, 2005 va 2007; Pham Van Thom, 2004, 2005, 2006 va
2007; Pham Thi My Hién, 2006)

Trong cac khao sat mau nudc duge thu bing bathomet plastic, duoc xir 1y, bao quan
va phan tich theo cic phuong phép tiéu chuin mé ta trong Standard Methods for
Examination of Water and Wastewater (APHA, 1995).

Xir 1y va bao quan mau: Mau nudc duge chia trong chai nhya PE da dugce xtr 1y va
rira nudc cat 2 1an. Mau phan tich phosphate duoc c6 dinh bang HgCl, (40mg/1 lit mau).
Mau phan tich N va P duge xir ly bang H,S0, dam ddc (Iml/1 lit miu). Mau phan tich
silicate duoc dé lanh.

Phén tich mAu: nitrite dugce phan tich phuong phép tric quang phirc mau hong cia
nitrite voi a-naphthylamine va acid sulfanilic. nitrate dugc khtr thanh nitrite qua cft khur
Cd ma déng. Ammonia dugc phan tich bang phuong phap xanh indophenol. Phosphate va
silicate dugc xac dinh theo phuong phap xanh molybden.

1. KET QUA

1. Vinh Van Phong - Bén Géi

Ham luong cac mudi dinh dudng theo cac thoi gian khac nhau dugc trinh bay trong
bang 1. Cac dan liéu trong cac bang nay phan anh mot tinh trang kha tSt cia moi trudng
nuée: mic dinh dudng khong cao thé hién qua ham lugng nitrate luén nho hon giéi han
cho phép (GHCP) ciia nudc nudi trong thiy san (NTTS) va phosphate thuong nhé hon
GHCP, ham luong nitrite-N & mirc trung binh; chi c6 mot van dé can quan tim 1a ham
luong ammonia-N d6i khi kha cao. Cac dién bién ham lugng mudi dinh dudng tir nim
2000 dén 2006 cho thay khong c6 hién tuong suy thoai chat lugng méi trudng nudc mac
di ham lugng phosphate va ammonia c¢6 biéu hién gia ting.

Ti s6 N/P dao dong trong pham vi rong va giam dan tir nim tir naim 2004 cha yéu
do sy ting cao ciia ham lugng phosphate; ti sé mol N/Si 16n hon 1 thé hién sy thiéu hut
silicate chi xay ra vao thoi ky kho nong (vao thang 4/2000).

Céc tac nhan chinh anh huéng d&én muc dinh dudng vinh Van Phong - Bén Goi la
NTTS va chét thai sinh hoat tir cac khu dan cu ven bo phia Tay.
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Bang 1: Gi4 tri thong ké cua cac mudi dinh dudng tai vinh Van Phong- Bén Goi

Thoi Gia tl‘i NH3,4-N NOz-N NO3-N PO4-P SiO3-Si Ti Sf') mol
gian (g | (ugM) | (ug/h) | (ngMH | (ng/M | N/P | N/Si
4/2000 | Trung 4.1 0.3 63 3.3 105 | 488 | 14
binh
Cuc dai 46.0 3.7 78 8.0 233 | 863 | 2.7
Cuec tiéu 0.0 0.0 43 1.8 44 19.6 | 0.4
S6 mau 24 24 24 24 24 24 24
10/2001 | Trung 13 24 56 2.6 232 | 56.9 | 0.53
binh
Cuc dai 28 3.3 68 5.0 411 | 93.0 | 0.86
Cuc tiéu 4 1.3 49 1.3 135 | 21.7 | 0.24
S6 mau 24 24 24 24 24 24 24
11/2004 | Trung 7.4 0.6 45 11.1 - 11.13 | -
binh
Cuc dai 0 0 38 6.5 - 6.81 -
Cuctiu | 49.6 1.8 50 4.8 - 1831 -
S6 mau 46 46 46 46 - 46 -
8/2005 Trung - 7.84 -
binh 4.4 1.6 44 14.2
Cuc dai 0 0.4 37 11.9 - 5.68 -
Cuc tiéu 25 3.7 55 18.4 - 1223 | -
SO mau 78 78 78 78 - 78 -
11/2005 Trung - -
binh 0.4 2.6 49 7.0 19.21
Cuc dai 0.0 1.5 43 3.6 - 8.43 -
Cuc tiéu 2.6 3.5 54 12.5 - 33.83 | -
S6 mau 81 81 81 81 - 81 -
6/2006 | Trung 383 0.50
binh 27.5 2.0 51 10.0 18.5
Cuc dai 0 1.2 41 53 182 | 7.47 | 0.15
Cuctibu | 69.0 3.1 64 15 968 |31.18| 0.86
S6 mau 32 32 32 32 - 32 -
11/2006 Trung - -
binh 20.7 0.7 50 13.6 12.03
Cuc dai 0.0 0.5 30 10.4 - 5.83 -
Cuc tiéu | 43.0 1.0 90 21.3 - 21.89 | -
S6 mau 24 24 24 24 - 24 -
Gidi han cho phép 70% 55% 100%* | ]5%* - - -
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2. PAm Nha Phu - vinh Binh Cang

Ham luong cac mudi dinh dudng duoc thong ké trong bang 2. Qua cac dan lidu cia
bang nay c6 thé thiy la trong ddm Nha Phu di c¢6 hién twong vu dudng. Cac gia trj cao cua
nitrate (gan 200 pg/l) duoc gap & khu vuc dinh ¢am (cira song Dinh, Ninh Hoa). Ti s6 N/P
tai dam Nha Phu thudng cao hon so vé6i vinh Binh Cang do ham lugng mudi dinh dudng
chira N trong dam cao hon (phosphate thudng dong vai tro ciia yéu t6 dinh dudng gidi
han). Ti s6 N/Si nho hon 1 rat nhiéu tai dm Nha Phu va vinh Binh Cang. V&i mic dinh
dudng tuong ddi cao hién tuong nd hoa cua thuc vat ndi c¢o thé xay ra trong dam nhung
chi gidi han trong sb cac tao silic.

So v&i tiéu chuin NTTS, nitrate vuot qua GHCP tai dAm Nha Phu, phosphate doi
khi cao hon nhung ¢ mirc d6 khong déng ké. Cac ngudn thai c6 anh huong dén chét luong
nuée & day cé thé duoc mang ra tir song Dinh (hoat dong ndng nghiép) va cac ao nudi tir
hoat dong nudi trong thity san va sinh hoat dan cu.

Bang 2: Chat luong modi truong nudc ddm Nha Phu (2005)

Thoi Gid tri |NH;4-N|NO,-N|NO;-N | PO,-P | SiO3-Si| Tis6 mol

gian (ngM) | (ngM) | (ugM | (ug | gD | Np | Nssi
Nha |8/2005 | Trung 25.03 | 0.43
Phu | dén binh s5 | 28 | 113 | 115 | 570

10/2005 | Cuc dai 0.0 2.0 53 7.2 259 8.95 | 0.19
Cuc tiéu | 382 6.1 182 17.6 908 | 47.89|0.79

S6 mau 18 18 18 18 18 18 |18
12:;1; 321004 Tbl;r}llg 3.9 L6 53 134 53 | 149 | 036
4/2005 | Cuc dai 51 5.6 84 25.0 | 3155 | 39.7 | 0.91
Cuc tiéu 0 0 38 2.3 134 | 14.9 | 0.03
S6 mau 72 72 72 72 72 72 | 72
Gi61 han cho phép 70%* 55% | 100%** | 15%* - - -

*: tiéu chuan Péng Nam A; **: tiéu chudn Trung Quoc
3. Vinh Nha Trang

Ham lugng cac mudi dinh dudng duoc trinh bay trong bang 3 cho thay ham luong
cdc mudi dinh dudng nitrate va phosphate & muc trung binh, ham lwong ammonia va
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nitrite twong ddi thap. Trong vinh Nha Trang phosphate dong vai tro cta yéu té dinh
dudng gidi han trong mua kho va nito dong vai trd ctia yéu té dinh dudng gidi han trong
mua mua do c6 sy gia ting ciia phosphate. Ti s6 N/Si nhé hon 1 rat nhiéu. Vi mic dinh
dudng khong cao, kha ning xay ra né hoa cua thuc vat ndi khong dang ké.

Bang 3: Gi4 tri trung binh cta cac thong sé trong nude vinh Nha Trang

Khu Thoi Gia tri |NH;34-N|NO,;-N| NO;-N [PO4-P | SiO3-Si Ti s0

vure gian (ng/h) | (ng/h) | (ng/H) | (ng/M | (ng/h | N/P | N/Si
Vinh | 6/2004 Trung

' 2. 4 42 2.4 4 | 45511 0.
Nha binh 0 | 046 30 5.51 | 0.30
Trang Cuc dai 0 0 45 1.0 187 |19.49 | 0.15

Cuctiéu | 29 2.1 40 5.0 563 | 88.57 | 0.47
S6 mau 18 18 18 18 18 18 18
10/2004 | Trung

2.0 0.1 45 10.5 289 | 14.45| 0.32

binh
Cucdai | 0 0 38 | 23 | 219 | 533 | 023
Cuctidu | 34 | 07 | 51 | 20 | 355 |3947] 043
Sémau | 18 18 | 18 | 18 | 18 | 18 | 18
%‘? 2/2007 Tbri‘;r}‘lg 291 | 99 | 42 | 294 | 431 [3572| 1.93

Cucdai | 156 4.5 26 | 11.6 | 156 | 9.71 | 0.61
Cuctiéu | 432 | 250 | 73 102 | 892 |78.65]| 2.63
S6 mau 10 10 10 10 10 10 10
4/2007 | Trung

binh
Cucdai | 63 75 41 | 53.0 | 578 | 4.65 ] 0.18
Cuctiu | 242 | 155 | 74 [1125] 1430 | 8.66 | 0.80

147 11.1 57 73.1 994 6.49 | 0.47

S6 mau 9 9 9 9 9 9 ?
102007 | T
0/2007 L |68 | 536 | 248 | 369 | 6045 | 2185 | 0.14
1mn

Cuc dai 50 19.6 | 112 | 29.1 | 1250 | 14.79 | 0.07
Cuctiéu | 126 | 66.6 | 508 | 50.6 | 8210 | 30.66 | 0.39
S6 mau 9 9 9 9 9 9 9
Gi6i han cho phép 70%* 55% | 100** | 15%* - - -

*: tieu chuan Bong Nam A; **: tiéu chuan Trung Quoc
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Tuy nhién, méi trudng & mot sé khu vuc gan by dang c6 dau hiéu suy thoai, ham
luong ammonia va phosphate rat cao so v&i vinh Nha Trang. C6 thé thay rd diéu nay qua
céc s6 lidu & khu vuc Cira Bé nam vé phia Tdy Nam vinh Nha Trang. Ham lugng céac
mubi dinh dudng tang cao, cac tai bién moi truong da duoc ghi nhan tai khu vuc nay do la
hién tuong nd hoa cta tdo Gonyaulax vao 1997 (Pham Van Thom, Le Thi Vinh, 2000) va
c4 chét hang loat vao 2/2007 (Pham Van Thom, 2007). Ti s6 N/Si ¢6 lic cao hon 1 nhiéu
(vao thang 2/2007). Ti s6 N/P tai vuc nude Cira Bé dao dong trong pham vi kha rong.

So v6i tiéu chuan nudc NTTS, chat lwong nude vinh Nha Trang kha tot nhung vuc
nuée Cira Bé da vuot qua GHCP rét nhiéu. Cac tac nhan chi yéu anh huong dén muc dinh
dudng cua vuc nudc nay la sinh hoat dan cu, ché bién va nuéi tr(‘Sng thiy san, cang ca, nao
vét luéng lach trong khi vuc nudc nhan dugc rat it nude tr luc dia, ché do thiy dong luc
yéu nhat 13 vao thoi ky khong mua (Lé Thi Vinh, 2007).

4. Pam Thiiy Triéu - vinh Cam Ranh

Ham luong cac mudi dinh dudng ddm Thuy Triéu - vinh Cam Ranh duoc thdng ké
trong bang 4. S6 liéu trong bang 4 cho thdy muc dinh dudng & 2 vic nudc ndy van duoc
duy tri & mc trung binh, khong c6 déu hiéu cua hién tugng wu dudng hoa, ham luong cac
mudi dinh dudng luén nam trong GHCP, trir ammonia. Tuy nhién, ham lugng cua yéu t6
nay c6 xu thé giam trong thoi gian gan ddy, cac ddu hiéu nhidm ban chi gip ¢ ving gan bo
Tay Nam vyc nudc. Ti sé N/P ciing dao dong trong pham vi tuong dbi rong va cé xu thé
giam. Ti s6 mol N/Si luén nho hon 1 rat nhiéu.

Céc hoat dong kinh té c6 kha ning gy nhirng tac dong tiéu cuc dén chét luong moi
truong ddm Thity Triéu - vinh Cam Ranh bao gdm hoat dong san xuat dudng, nudi trong,
khai thac va ché bién thuy san.

Bang 4: Ham luong cac mudi dinh dudng tai ddm Thuy Triéu-vinh Cam Ranh

Thoi | Gidtri | NH;»-N | NO»-N | NOs-N | PO,-P |SiO3-Si|  Tisé mol
gian (ng/l (ug/M) | (ugM) | (ng | (ng/ N/P N/Si
42002 | T
e 8.7 4.0 41 28 | 417 | 5223 | 030
binh
Cucdai | 40.0 8.8 45 50 | 952 | 106.73 | 0.51
Cuc tiéu 0.0 2.4 35 1.0 193 19.75 | 0.15
Sé miu 19 19 19 19 19 19 19
10200 | T
e 136 7.8 64 | 185 | 1957 | 2582 | 021
3 binh
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Cuc dai 296 10.5 70 26.8 | 403 | 104.98 | 0.58
Cyc tiéu 34 6.0 56 78 | 3845 | 5.82 | 0.05
S6 miu 17 17 17 17 17 17 17

11/200 Trun

) binhg 4.4 23 48 | 128 ; 9.90 ;

Cuc dai 0 0.7 43 9.3 - 7.39 -
Cuc tiéu 30 6.1 53 18.0 - 14.94 -
S6 mau 31 31 31 31 - 31 -

8/2005 beil}llg 17.5 0.4 52 5.2 ] 3141 | -
Cuc dai 0.0 0.2 45 3.6 - 16.15 -
Cuc tiéu 37.0 1.0 58 7.2 - 46.25 -
S6 mau 45 45 45 45 - 45 -

t/ 5200 T];I;I}llg 0.3 2.8 51 6.8 ] 2032 | -
Cuc dai 0.0 1.5 43 3.6 - 8.43 -
Cyc tidu 2.6 3.5 54 12.5 - 33.83 -
S6 mau 45 45 45 45 45

6/2006 T;;I}llg 7.9 27 | 58 | 150 | 391 | 1028 | 0.36
Cuc dai 0.0 1.9 46 125 | 298 6.95 | 0.32
Cuyc tidu |  48.0 4.1 69 20.0 | 455 16.86 | 0.53
S6 mau 35 35 35 35 35 35 35

11/200 Trun

: o nhg 6.3 12 | 41 5.4 - 2647 | -

Cuc dai 0 0.4 28 2.8 - 7.02 -
Cuyctidu | 28.0 3.5 62 13.4 - 50.14 -
S6 mau 17 17 17 17 - 17 -

Gidi han cho phép 70 55 100 15 - - -
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IV. MQT SO NHAN XET

Ttr cac dan liéu trinh bay trén diy c6 thé dua ra mot s6 nhan xét nhu sau:

1. Mot cach tong quat c6 thé néi ham luong cac mubi dinh dudng tai cac vuc nude
ven bd Khanh Hoa khong cao, hau hét cac mudi dinh dudng déu nam trong cac GHCP cia
nuée NTTS. Tuy nhién, ham lugng cic mubi dinh dudng nitrate trong ddm Nha Phu;
phosphate va ammonia & Ctra Bé kha cao 1a mot van dé can luu y vi 2 vuc nude nay da roi
vao tinh trang uu dudng hoa, dic biét 1a vuc nudc Cua Bé. Tai day, méot sb tai bién méi
truong da xay ra: hién tuong né hoa cua tao Gonyaulax vao 1997 va ca chét hang loat vao
2/2007.

2. Ti s6 mol N/P trong cac vyc nudc ven by Khanh Hoa dao dong trong pham vi
rong. Su thiéu hut Si (N/Si>1) d6i khi xuat hién vao thoi ky kho nong tai vinh Van Phong
- Bén Goi va tai Cira Bé cho thiy nguy co nd hoa cila tao khong Si (non-diatoms) cé thé
da xay ra.

3. Céc tac nhan c6 thé 1am ting mirc dinh dudng trong méi truong nude gdbm hoat
dong nudi trong thuy san, chat thai khéng qua xir 1y hodc xtr Iy chwa dung mirc nhu 1a chét
thai sinh hoat tir khu dan cu, chét thai tir céc co s& sdn xuat, ddc biét cac co s¢ ché bién
thiy san.

4. Cac bién phap xir Iy va quan 1y chét thai co nhing tic dong rat rd 1én chat lugng
moi trudng cac vuc nuoc tiép nhan. Chfmg han vyc nuéc (Thuy Triéu-Cam Ranh) bén
canh nha may dudng Cam Ranh: khi nuéc thai chua duoc xir Iy ving nude tiép nhéan bi 6
nhiém nghiém trong va di gy ra nhing thiét hai kinh té; tir khi nha may tién hanh xu Iy
nude thai (ndm 2004) véi sy giam sat cia cac co quan chirc nang chat luong méi truong
nudc noi nay da dugc cai thién 1o rét.
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NUTRIENT CONCENTRATIONS IN COASTAL WATERS OF KHANH HOA

PROVINCE

LE THI VINH

Summary: Results of most studies on distribution of nutrients in Khanh Hoa coastal
waters (period of 2000-2007) were collected and considered. The statistics indicated that
ranges of nutrient concentrations and molar ratios of N/P and N/Si are as follows:

Van Phong - Ben Goi bay, NH;,,: 0 - 69 ugN/l; NO,: 0 - 3.7 ugN/l , NOs: 30 - 90
ugN/L; POy 1.3 - 21.3 ugP/I; SiO;z: 44 - 968 ugSi/l; N/P: 5.83 - 93.0 and N/Si: 0.15 - 2.7.

Nha Phu lagoon - Binh Cang bay, NH;,,: 0 - 51 ugN/l; NO,: 0 - 6.1 ugN/l, NOs: 53 -
182 ugN/l; POy 2.3 - 25.0ugP/l; SiOs: 134 - 3155 ugSi/l; N/P: 8.95 - 47.89 and N/Si are
always below 1. High concentrations of NOj; are observed in Nha Phu lagoon.



Nha Trang bay, NHs, . 0 - 34ugN/l; NO,: 0 - 2.1ugN/l, NO;: 38 - 51 ugN/l; POy : 1.0
- 20.0 ugP/l; SiO;z: 187 - 563 ugSi/l; N/P: 5.33 - 39.47 and N/Si are always below 1.
However, in Cua Be waters, nutrient concentrations are very much higher (maximum of
NHj, 4 432 ugN/I; NO,: 66.6 ugN/l, NO;: 508 ugN/l; PO, 112.5 ugP/l; N/P: 9.71 - 78.65
and N/Si: 0.07 - 2.63).

Thuy Trieu lagoon - Cam Ranh bay, NHs,.: 0 - 296 ugN/l; NO,: 0 - 10.5 ugN/l, NO;:
28 - 70ugN/l; POy 1.0 - 26.8 ugP/I; SiO;: 193 - 3845 ugSi/l; N/P: 5.82 - 166.7 and N/Si are
always below 1.

Nutrient concentrations in waters almost were not high except for Nha Phu lagoon and
Cua Be. N/Si ratios higher than 1 are observed in dry hot period at VanPhong - BenGoi and
Cua Be.

Ngay nhdn bai: 20 —3 —2008 Dia chi: Vién Hai duong hoc
Ngwoi nhdn xet: ThS. Hoang Trung Du
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