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TOM TAT
Chlorophyll-a (chl-a) va nhiét do mede bién tang mat (SST) ¢6 vai tro quan trong trong hé sinh thdi bién.
Bai bdo sir dung nguon dit liéu MODIS Aqua cap d 3 trung binh thang dé danh gid phdn bé khéng gian-thoi
gian ham leong chl-a, SST tai ving bién Nam Trung B6 nam 2017. Két qud nghién ciru cho thdy chl-a va SST
bién dong manh gitta cdc thang trong nam (ANOVA, P<0,05); phdn bé khéng gian ciia chl-a giam tir bo' ra
khoi. Ham luwong chi-a trung binh dat 0,26 mg/m?, dao dong trong khodng réng tir 0,01 — 9,74 mg/m?*. SST dao
dong trong khoang rong tir 20,73 — 31,24 °C, trung binh dat 27,63 °C. Trong thoi ki hoat dong cua gio mua tay
nam, hinh thanh nén mot “ludi” chl-a dai voi tam ¢ vung ven bo tinh Binh Thudn va lan rong theo huong tay
bdc — dong nam; ngoai ra con co sy xudt hién ré nét tam vung nwoc lanh tai vung bién ven bo Binh Thudn,
vieon xa vé phia dong ciia viing nghién ciru. Phdn bé khéng gian - thoi gian ciia chl-a, SST ¢6 thé duroe sir dung
dé giam sdt chat heong méi truong bién trong viing nghién ciru.
Tir khéa: bién Nam Trung B, chl-a, MODIS Aqua, nhiét do nuée bién tang mdt
ABSTRACT

Chorophyll-a (chl-a) and Sea Surface Temperature (SST) play an important role in marine ecosystems.
Spatio-temporal distribution of chl-a and SST have been assessed from MODIS Aqua data (monthly, level3) in
the coastal marine area of Vietnam South Centre in 2017. The results showed that chl-a, SST varied significantly
between months (ANOVA, P<0.05); spatial distribution of chl-a decreased from coastal to off shore regions.
The average of chl-a in 2017 was 0.26 mg/m’, ranged from 0.01 to 9.74 mg/m®. SST ranged from 20.73 to
31.24 °C, the average of SST reached 27.63 °C. During the southwest monsoon, highest chl-a concentration
was concentrated on Binh Thuan coastal region and spread in the northwest — southeast direction. The
lowest average SST also occurred at Binh Thuan coastal region, spread to the east of the study area during
southwest monsoon period. The spatio-temporal distribution of chi-a, SST could be used to monitor the marine
environmental quality of the study area.

Keywords: chl-a, coastal marine area of Vietnam South Centre, MODIS Aqua, SST

I. GIOI THIEU

Chlorophyll-a (chl-a) 1a mot sdc t6 quang
hop dugc tim thdy trong tao, thuc vat phu
du..., va duogc st dung nhu thong s6 dai
dién cho sinh khéi cacbon cua thuc vat phu
du [10, 21]. Sic t6 chl-a déng vai trd quan
trong trong chu trinh cacbon giita khi quyén
va bién; chu trinh vat chat va chuyén ddi ning
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lugng; giam sat dong hai luu va quan 1y nghé
ca [13]. Bén canh d6, ham lugng chl-a ciing
dugce xem 1a mot trong nhitng chi s6 danh gia
hién trang sinh thai cua moi truong bién [12].
Trong khi d6, nhiét 46 nudc bién tang mat
(Sea Surface Temperature - SST) cling c6 vai
tro quan trong trong hé théng khi hau cua trai
dat, va n6 dugc xem la théng sd quan trong
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nhat trong hai duong hoc [15, 20]. SST khong
chi 1a mot thong sb vat 1y dé nghién ciru trao
ddi hoi nudce, nhiét gitra bé mat nudc va khi
quyén, ma n6 con cung cap nhiing thong tin
hiru ich cho cac nghién ctu hai duong hoc
nhu tuan hoan dai duong, khdi lugng nudc,
x40 tron 16p nuoc, nude tréi nudc chim, va
moi trudng sinh thai bién [11].

Ving bién Nam Trung B 1a mot khu vue
co tim quan trong dac biét ddi voi kinh té
bién Viét Nam, vi ving bién nay thudong xudt
hién hién twong nudc trdi trong mua gié tiy
nam [1]. Khi nudc trdéi hoat dong, cac 16p
nuée lanh ¢ ting siu di chuyén thing ding
1én trén bé mit mang theo nhiéu chat dinh
dudng tao diéu kién téi wu cho qué trinh
quang hop cua thyc vat ndi. Ket qua la vung
nuée troi thuong c6 nhiét do ting mit thap
va ham lugng chlorophyll-a cao, c6 kha nang
xay ra hién tuong tao no hoa trong thuy vuc.
Do d6, viéc str dung ngudn dir liéu vién tham
dé giam sat phan bd va bién dong ham lugng
chlorophyll-a, nhiét d6 nudc bién t?mg mat tai
ving bién Nam Trung Bo 1a van dé thiét thyc
can thuc hién.

Tai vung bién Viét Nam, di c6 mot sd ng-
hién ctru danh gia bién dong chl-a va SST
st dung nguodn dir liéu vé tinh. Nghién ctru
danh gia tac dong cua hién twuong ENSO dén
nhiét d6 nudc bién téng mat tai vung bién
Nam Trung B6 tir co s& dit lidu ndi suy tdi
uu SST — OISST cua NOAA trong khoang
thoi gian 1981 — 2014 [9]. Banh gia céac dac
trung mang tinh ché d6 cua trudong nhiét do
nudce bién ting mat ving bién Nam Trung Bo
bang phuong phap phan tich ham tryc giao
thyc nghiém dya trén tu li€u anh vién tham
mau hai duong giai doan 1997 — 2016 [24].
Nghién ctru danh gia anh hudng cua truong
nhiét d6 va bién ddi bat thuong cia muc
nuéc trong bién Dong lién quan dén bién doi
khi hau g1a1 doan 1979 — 2014 [5]. Danh gia
xu thé bién dong nhiét d6 bé mit nudc blen
ving bién Tay Nam Viét Nam dwa vao ngudn
dir liéu MUR SST trong giai doan 2002 —
2017 [4]. banh gia, phan tich cac dac trung
cla yéu t6 nhiét d6 va do6 mudi t?mg mdt vung

bién Nam Trung B¢ dya trén ngudn sb licu
MODIS trong 10 nam (2006 — 2014) nham
hd trg cac nha quan 1y va nguoi nuoi trong
thay san chon lya giéng loai thich hop trong
nudi trong thay san, bao vé da dang sinh
hoc, bao vé moi truong tai vung bién Nam
Trung Bo [7]. Panh gia phan b ham lugng
chlorophyll-a trung binh thang ¢ tang mit
ving Bién Pong, tir thang 8/2011 dén thang
7/2012 tr anh MODIS — Aqua [6]. Nghién
ctru bat thuong ctia ham lugng chlorophyll-a
tang mit tai ving bién ven bd Nam Trung Bo
Viét Nam lién quan dén hién tugng ENSO
bang anh MODIS Aqua [8]. Két qua nghlen
clru tir cac dé tai trén cho thiy ngudn so6 ligu
chl-a va SST duogc giai doan tur anh vién tham
chup tir vé tinh 1a déng tin cdy va c6 thé st
dung trong viéc nghién ctru hién trang sinh
thai méi truong bién.

Bai bao st dung ngudn dit lidu mién phi
MODIS Aqua, dugc xir Iy trén phin mém ma
ngudn md R nham danh gia dién bién theo thoi
gian va phan b theo khong gian ham lugng
chl-a, SST ving bién Nam Trung Bo nim
2017, phuc vu giam sat cac dac diém vé hién
trang mdi truong ving bién Viét Nam tir dit
liéu v¢ tinh.

II. PHUONG PHAP NGHIEN CUU

1. Pham vi, khu vuc nghién ctru

Pham vi, giéi han khong gian vung nghién
ctru: Khu vire nghién ctru thude ving bién Nam
Trung Bo — tir Pa Néang dén Binh Thuén, gidi
han trong toa d¢ 10,30° — 16,25°N va 107,30°
—112,30°E (Hinh 1) Vung nghién ctru ¢6 anh
hudng cia nudc trdi voi thoi gian ton tai tir
thang 5 dén thang 9, manh nhat 1a vao thang
7 va thang 8 [1]. Thoi gian hoat dong cua gio6
mua tai vung nghién ctu nhu sau: Gi6 mua
Pong Bic (NEM) - tir thang 12 dén thang 2;
thoi ki chuyén tiép giira gi6 mua Pong Béc
sang gi6 mua Tay Nam (ITMI) - tir thang 3
dén thang 4; gi6 mua Tay Nam (SWM) - tur
thang 5 dén thang 8; thoi ki chuyén chuyén tlep
giita gié mua Tay Nam sang gi6 miia Dong Béc
(ITM2) - tir thang 9 dén thang 11.

Pham vi vé mit thoi gian: tir thang 01/2017
dén thang 12/2017.
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Hinh 1. Khu vue nghién ciru.

2. Phwong phép thu thip va trich xuét dir
liéu MODIS Aqua

Bai bao sir dung ngudn anh MODIS Aqua
cap d6 3 (L3) trung binh thang, do phan giai
9 km, duoc khai thic mién phi trén website:
https://oceancolor.gsfc.nasa.gov/; thu thap anh
trong khoang thoi gian tir thang 1/2017 dén
thang 12/2017. Sau khi thu thép, luu trir anh
trong cung mot thu muc dé xir 1y dong thoi
cung vdi nhau.

Anh MODIS Aqua L3 sau khi tai vé& dugc
luvu trir mac dinh voi dinh dang netCDF -
Network Common Data Form (phan tip tin m&
rong ¢6 dang *.nc). Dinh dang netCDF duoc
xudt hién 1an ddu tién vao cudi nhimg nim
1980 bdéi Unidata Program Center voi muc
dich la xay dung mot dinh dang tép cho phép
chia s¢ dir li¢u gitra cac nha khoa hoc trong linh
vuc khi quyen Str dung phin mém ma nguon
mo R dé xur Iy anh sau khi thu thap, bao gom
2 budc sau:

Budc 1 - Doc, cit anh theo khu vy nghién
ctru: Vi anh MODIS ¢6 d6 phu toan cau, do do
anh duoc cit trong pham vi vung nghién ciru,
giéi han trong khung toa d¢ 10,30° — 16,25°N
va 107,30° - 112,30°E.
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Budc 2 - Trich xuat dit liéu: Gié tri ch-a
hodc SST tai cac vi tri co toa do nam trong
khu vie nghién ctru duge trich xuat dong thoi
tor cdc anh MODIS Aqua L3. Cac thong tin di
kém nhu thoi gian (ndm, thang), toa do (kinh
do, vi d9), don vi do luong ciing dugc trich
xuét song song voi gia tri cua thong sd. Sau
do céac gia tri va thong tin nay dugc luu trie
trén cung 1 tap tin (v6i phan tap tin mo rong
c6 dang *.csv) dé phuc vu cho cac phén tich
thdng ké tiép theo.

3. Phuong phip thong k&, xir Iy s6 li¢u

Tap s6 liéu chl-a/SST sau khi xir Iy s& dugc
chuyén ddi sang dinh dang raster dé xay dung
so d6 phan bb nhdm danh gia phan bd khong
gian chl-a va SST trén ving bién Nam Trung
Bo. Bo so do pham b6 khong gian dugc xay
dung bang phin mém mé nguén mo R.

So sanh cac thong s thong ké (trung binh,
d6 1éch chuan, gia tri cuc dai, gid trj cuc tiéu)
giita chl-a/SST trung binh cac thang nhim
danh gia dién bién theo thoi gian chl-a/SST.
St dung kiém dinh one way ANOVA dé kiém
tra sy khac biét gia tri chl-a/SST gilta cac
thang trong nam. Trong truong hop co6 sy khac
biét gia tri chl-a/SST mang ¥ nghia théng ké,
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sit dung kiém dinh post hoc Tukey HSD dé
tim nhitng cdp thoi gian ¢6 sy khac biét [14].
Str dung kiém dinh one sample t-test dé kiém
tra su khac biét gia tri chl-a/SST trung binh
tung thang voi trung binh nam 2017 [14]. St
dung kiém dinh Pearson correlation dé kiém
dinh mdi twong quan giita chl-a va SST [14].
Trong cac kiém dinh one way ANOVA, one
sample t test va Pearson, sy khac bi¢t cé y
nghia théng ké khi P < 0,05; tat ca cac kiém
dinh thdng ké dugc thuc hién trén phan mém
mi ngudn mé R.
4. Phuong phap noi suy khodng cach nghich
dio trong sb

Chl-a va SST trich xuét tir anh MODIS c6
thé bi thiéu dit liéu khong gian do may che phi,
do do6 bai bao nay su dung phuong phap noi
suy khoang cach nghich déao trong sé (Inverse
Distance Weighted - IDW) dé cung cip dir liéu
khong gian bi mét; va ting d¢ phan giai khong
gian tor 9 km Ién 1 km. Phuong phap IDW xac
dinh cac gia tri chl-a va SST can ndi suy bing
cach tinh trung binh céc gia tri chl-a va SST tai
céc diém mau trong ving 1an can. Piém 1an can
cang gan diém trung tim (ma ta dang can noi
suy) thi cang c6 anh hudéng nhiéu hon dén két
qua ndi suy. Gia tri chl-a/SST can ndi suy tai vi
tri x,, ki hi¢u Z (x,) dugc xac dinh theo phuong
trinh sau [12]:

2(x) = M Wiz (%) (1)

Trong do6:

-z (x,) 1a gia tri cua chl-a/SST tai vi tri dugc
ldy mau i;

-nlasd vi tri léy mau 1an can duoc st dung
cho uwdc tinh Z (xp)

- w, la trong s theo khoang cach gitra cac vi
tri khong duoc lay mau (x,) va vi tri dugc lay
mau (x,), wi dugc tinh theo cong thirc sau [12]:

d;”

Wj Z;}:l 4P ()
Trong do:
- di la khoang cach gitra diém X, va diém X,
- p la tham so liy thura
Bai bao nay su dung package {gstat} [18]
trén phan mém ma nguén mo R dé thyc hién
phép tinh ndi suy IDW.

III. KET QUA NGHIEN CUU
1. Panh gia dién bién thoi gian va phan bd
khong gian ham lwgng chl-a

Ham lugng chl-a trung binh nam 2017 dat
0,26 mg/m®, dao dong giita gia tri cao nhit va
thap nhat trong ndm 2017 tir 0,01 dén 9,74 mg/
m®. Trung binh héa theo thang cho thay chl-a
cuc dai trong thang 12 va cuyc tiéu trong thang
5 véi cac gia tri tuong Ung dat 0,41 £ 0,63 mg/
m?® va 0,15 + 0,20 mg/m* (Bang 1). Su khac
bi¢t ham luong chl-a gitra cac thang trong nam
2017 thi ¢6 ¥ nghia vé mit théng ké (ANOVA,
P<2,20x 10'). Hau hét gia tri chl-a trung binh
thang co6 sy khac biét véi gia tri chl-a trung
binh nam 2017 (t.test, P < 0,01), ngoai trir cac
thang 3, thang 9 va thang 10 (t.test, P > 0,05)
(Hinh 2, bén trai). Ham luong chl-a trung binh
nam 2017 (0,26 mg/m?) 16n hon so vai chl-a
trung binh do dac hién trudong tai ving bién
mién Trung (0,11 mg/m?) (Nguyén Tac An &
Hoang Trung Du, 2009), tuy nhién thip hon so
v6i chl-a tai ving bién ven b (0,60 mg/m®) va
ving tdm nude troi (1,04 mg/m®) (Bui Hong
Long et al., 2016).

Gia tri chl-a ting lién tyc tir mia xuan dén
mua dong voi gia tri tuong ung dat 0,21 £ 0,35
mg/m?® vao mua xuan; 0,23 + 0,38 mg/m?® vao
mua he, 0,30 £ 0,57 mg/m? vao mua thu va 0,34
+ 0,57 mg/m°® vao mua dong. Khéac biét vé gia
tri chl-a gitra cac mua trong nam 2017 thicé y
nghia vé mit thong ké (ANOVA, P <220 x 10
19). Nghién curu trudce day tai vang Nam Trung
Bo cho thiy chl-a d3 timg dat cuc dai trong
mua dong (1,92 mg/m* vao thang 12/2006 va
1,51 mg/m?® vao thang 01/2007) [25], tuong
duong véi két qua trong nghién ctru nay.

Két qua phan bd khong gian cta chl-a
trong nam 2017 dugc trinh bay chi tiét & Hinh
3. Tir két qua phan bd khong gian cho thiy
chl-a bién d6i manh theo khéng gian va c6 xu
hudng giam tir viing ven bo ra dén ngoai khoi
trén toan ving nghién ctu, cyu thé: Vao thoi
ki NEM, chl-a dat gia tri cao tai vung ven bo
(109,50°E tré vao bo) trén toan vung nghién
ctru (tir Da Nang dén Binh Thuan). Trong thoi
ki ITM1, ham luong chl-a chi cao tai dai hep
ven bo voi pham vi khong gian nhd hon so
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v6i thoi ki NEM (tir Da Nang dén Phii Yén).
Nguyén nhan 1a do c6 su xao trén dong chay
khi hudng gi6 thay doi, day 1a thoi ki gié mua
Pong Béc bat dau suy giam va chuyén hudng
[1]. Trong khi d6 vao mua SWM (thoi ki nudc
trdi hoat dong) ham luong chl-a tap trung
cao tai vung ven bo phia nam cua ving Nam
Trung Bo, tir gitta Ninh Thuan dén cudi Binh
Thuan, dac biét 1a vao thang 8. Két qua nghién
clru trude day cling tim thdy ving chl-a cao tai
khu vuc ven bo Ninh Thuan — Binh Thuan va
hién twong nay cé lién quan dén dong nudc
trdi [25]. Thoi ki ndy véi sy hoat dong manh
ciia dong nudc trdi Nam Trung Bo, theo do
dong nudc trdi phat sinh tir dudi ddy bién sé
mang 1én tang mit mot lugng 16n mudi dinh
dudng, tao diéu kién thudn loi cho thuc vat
phti du phat trién, lam gia ting sinh khdi va gia
tang ham lugng chl-a tai khu vuc ven bo Ninh
Thuén - Binh Thuén [1]. Hinh 3 ciing cho thiy
chl-a giam dan tir bo ra khoi va hinh thanh
nén mot “ludi” chl-a dai véi tdm & vung ven

bo tinh Binh Thuan va lan rong theo hudng
tay bic — dong nam, “ludi” chl-a nay lan rong
vao gitra thoi ki SWM, khi cuong d6 gio mua
manh nhat (thang 7 va thang 8), diéu nay hoan
toan twong ty nhu két qua nghién ciru trudce
day [1]. Vao dau thoi ki ITM2, “ludi” chl-a
theo hudng tiy bic — dong nam nhu mé ta thoi
ki SWM van con xuit hién. Tuy nhién dén
cudi thoi ki ITM2 (thang 11), phan bd chl-a
¢6 su thay doi theo khong gian, ludi “chl-a”
nay khong con ton tai, ham lugng chl-a cao
chi tap trung & vung ven bo, tuy nhién kéo
dai pham vi phan bé dén tan ving bién Khanh
Hoa do su chuyén huéng cua gié mua tir mua
gi6 Pong Bic sang mua gié Tdy Nam.
2. Panh gia dién bién thoi gian va phan bd
khong gian SST

Gia tri SST nam 2017 dao dong trong khoang
rong tr 20,73 — 31,24°C, trung binh dat 27,63 +
1,70°C. Két qua thong ké SST trung binh theo
timg thang dugc trinh bay chi tiét trong Hinh 2

Bang 1. Thong ké ham hrgng chl-a trung binh theo tirng thang trong nim 2017

Thang Jan Feb Mar Apr May Jun Jul Aug Sep Nov Oct Dec
n 2454 2385 2953 2930 2895 2925 2465 2934 2862 2446 1986 1861
mean 0,304 0,316 0,260 0,209 0,154 0,189 0,196 0,297 0,263 0,256 0,393 0,407
sd 0,491 0,579 0460 0345 0,199 0316 0,290 0475 0,402 0,504 0,794 0,631
min 0,064 0,013 0,018 0,010 0,016 0,044 0,020 0,017 0,017 0,050 0,011 0,011
max 4332 9439 8,792 3958 3,190 7,049 3,505 7,032 8,606 9,744 8217 4,657

Ghi chii: n — sé heong pixel, mean - gid tri trung binh, sd - d léch chudn, min - gid tri thap nhdt, max - gid tri cao nhdt.
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Hinh 3. Phén b6 khéong gian chl-a nim 2017.

va Bang 2. Dua vao Hinh 2 bén phai, gia tri SST
trung binh thang dugc chia lam hai giai doan,
giai doan mot tir thang 4 dén thang 10 va giai
doan hai tir thang 11 dén thang 3. Trong giai
doan mdt, trung binh thang SST 16n hon gia tri
trung binh nam 2017; tuy nhién ¢ giai doan hai,
trung binh thang SST thap hon trung binh nim.
Su khac biét vé gia trj SST gitra trung binh thang
va trung binh ndm 2017 thi c6 y nghia vé mit
thong ké (t.test, P < 0,001). Gia tri SST trung
binh dat cuc dai vao thang 5, thang 6 va thang 9
vai gia tri tuong ung dat 29,20 + 0,85°C; 29,21

+0,59°C; 29,21 + 0,49°C, va dat cuc tiéu trong
thang 2 voi gia tri tuong g dat 25,19 = 0,88°C.
Khéc biét vé gia tri SST giira cac thang trong
nim 2017 thi c6 y nghia thong ké (ANOVA,
P < 2,20 x 10"%). Tuy nhién khong tim thiy su
khéc biét SST gitra cac thang 5, thang 6, thang 9
(Tukey HSD, P = 1,00) (Hinh 2, bén phai).
Trong ndm 2017, gia tri SST cao nhét dugc
tim théy trong mua he dat 28,94 + 0,75°C va
thip nhat trong muia déng véi gia tri dat 25,64
+ 1,01°C, phu hop véi quy luat phan b SST
trén bién. Vao mua xuan va mua thu, gia tri
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SST tai vung nghién ctru tuong Ung dat 27,73
+1,63°C va 28,18 + 1,17°C. Khéc biét vé& gié tri
SST giita cic mua trong nam thi c6 ¥ nghia vé
mat théng ké (ANOVA, P < 2,20 x 10°').

Két qua phan b khong gian cua SST trong
nam 2017 dugc trinh bay chi tiét ¢ Hinh 4,
cu thé: Vao thoi ki NEM cho thiy nhiét do
c6 xu hudng giam tir bac xudng nam, véi uu
thé cta ludi nuwéc lanh xam nhap tir phia béc
xudng phia nam. Trong thoi ki ITM1, van con
ton tai ludi nude lanh chay doc theo hudng
bac nam cuia ving nghién ciru, tuy nhién ludi
nuodc lanh nay c6 nhiét dd cao hon va khong
con rd nét nhu trong thoi ki NEM trude do.
Vao dau thoi ki SWM, ludi nude lanh van con
ton tai, tuy nhién pham vi cta ludi nudc lanh
nay hep hon (Pa Niang — Phi1 Yén) va nhiét d6
cling cao hon so vdi thoi ki truéc. Hinh 4 cho
thdy trong thoi ki SWM, toan b ving ngoai
khoi c6 nhiét do t?mg mat 1én, trung binh dat
29°C. Kiéu phan bd tiéu biéu ciia truong nhiét

d6 nudce bién tﬁng mat vao thoi ki SWM cho
théy 6 su xuat hién ro nét tim vung nudc lanh
clia ving nudc troi xuat hién & ving bién ven
bo Ninh Thuan — Binh Thuén va vuon xa vé
phia dong ctua vung nghién ctru dudi tac dong
cua SWM. Tai vung nudc troi nhiét do nude
thudng thip hon 1 — 3°C so v6i toan ving ng-
hién ctru. Béc biét la vao thoi ki thang 8, tdm
nude trdi duoc quan sat ro rang tai khu vuc
ven bo Ninh Thuan — Binh Thuan. Kiéu phan
bd truong nhiét do nude bién nay co thé cho
phép ta nhan dinh rang, truong nhiét do nudc
bién tang mit vao thoi ki SWM lién quan chit
ch€ véi hién tuong nudc troi va thé hién rd
nét nhét vao thang 8 nam 2017. Vao dau thoi
ki ITM2 (thang 9), ving nuéc lanh ¢ tim troi
van con xuat hién, tuy nhién pham vi ving
lanh nay hep hon va nhiét ¢¢ SST lai cao hon
so v6i thoi ki SWM. Dén cubi thoi ki ITM2,
khong con xuat hién ving nuéc lanh & tim
ving troi.

Bang 2. Thong ké gia tri SST trung binh theo tirng thang trong nim 2017

Thang | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
n 2716 | 2765 | 2676 | 2722 | 2696 | 2736 | 2732 | 2750 | 2723 | 2717 | 2725 | 2739
mean | 25,782 | 28,488 | 26,818 | 25,96 | 25,186 | 26,154 | 27,825 | 29,204 | 29,215 | 28,613 | 28,995 | 29,214
sd 1,061 | 0,634 | 0,665 | 0916 | 0,885 | 1,172 | 1,090 | 0,854 | 0,589 | 0,787 | 0,733 | 0,494
min | 22,210 | 24,345 | 23,855 | 20,730 | 21,34 | 22,395 | 24,375 | 25,600 | 25,335 | 25,290 | 25,175 | 26,160
max | 28,055 | 30,88 | 28,515 | 28,100 | 27,325 | 28,085 | 29,780 | 30,825 | 31,185 | 30,490 | 30,985 | 31,235

Ghi chii: n — s6 hrong pixel, mean - gid tri trung binh, sd - d léch chudn, min - gid tri thap nhdt, max - gid tri cao nhdt.

IV. THAO LUAN

Bén canh viéc str dung ham lugng chl-a dé
danh gia mot sé dic trung trang thai clia quan
x4 thye vat phu du thi chl-a cling duwgc xem nhu
mot chi s6 dé danh gia chét luong moi truong
nudce bién. Thong thuong khi chl-a trong nudc
bién 16n hon 10 mg/m?® thi tao bién c6 kha ning
no hoa [17,25]. Theo d6 tai khu vuc ven bo tinh
Binh Thuén (10,71°N va 107,79°E) c6 thé xay
ra hién tugng tao no hoa voi ham lugng chl-a
cuc dai dat 9,74 mg/m?® vao thang 10 nam 2017
(Hinh 3). Nhitng két qua nghién ctru trudc day
cho thiy tai khu vic miii Ké Ga (Binh Thuén),
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tao da tung bung phat va no hoa véi ham lugng
chl-a 16n hon 10 mg/m? vao thang 7 nam 2007
[25]. Két qua khao sat thuc dia ciing cho thay
tai khu vuc ven bo Nam Trung Bg, ham luong
chl-a c¢6 gia tri dat dén 8 mg/m? [2].

Két qua tir Bang 1, Bang 2, Hinh 3 va Hinh
4 cho théy chl-a va SST thu duoc trén vé tinh
MODIS déu bi mét dir liéu, nguyén nhén giy
mat dir liéu khong gian 1a do MODIS Aqua la
vé tinh quang hoc, ngudn dit lidu thu duogc tir
vé tinh nay bi anh hudng boi didu kién thoi tiét
dia phuong, dic biét 1a bi anh huong cua may
va tac dong cua anh sang mat troi (sunglin)
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Hinh 4. Phin b khéng gian SST nim 2017.

[16,19,22]. Két qua trich xuét di liéu chl-a va
SST cho thay trong ciing mot diéu kién thoi tiét
va cing thoi gian thu anh thi chl-a bi mat dit
lidu nhiéu hon so véi SST. Nguyén nhén 1a do
ning lugng bé mat trai dat dugc do trong viing
nhiét hong ngoai 14 ning lwong phét ra cua
muc ti€u, khong phai nang lugng phan xa nhu
trong ving dnh sang kha kién va ving hong
ngoai phan xa (hong ngoai gin va giira). Do do,
SST thu dugc trong ving nhiét hong ngoai nén
khong phu thudc vao anh sdng mat troi phan
chiéu, va dit liéu SST tham chi c6 thé dugc thu

thap vao ban dém [23]. Ngoai ra, vi chl-a dugc
tinh toan tir ving 4nh sang kha kién nén bi anh
huong manh béi “sol” khi (aerosol), anh sang
mat tro1 va do duc cao cua nudc; do do, dir liéu
chl-a thuong khong hoan chinh hon so véi dit
liéu SST [26]. Trong bai bao nay, thuat toan noi
suy IDW dugc sir dung nham bo sung dir liéu
khong gian bi mét va ting cuong d phan giai
khong gian tir 9 km 1én 1 km. Két qua phéan b6
khong gian cua chl-a va SST ¢ d§ phan giai
khong gian 1 km duoc trinh bay chi tiét trén
Hinh 5 va Hinh 6.
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Hinh 5. Phin b6 khong gian chl-a nim 2017 sau khi ndi suy véi d phén gisi khong gian 1 km.

Nhitng phan tich vé phan bd khong gian ciia
chl-a va SST nhu d3 trinh bay & phan két qua
nghién ctru chi ra rang trong thoi ki hoat dong
cua gi6é mua tdy nam, hinh thanh nén mét “ludi”
chl-a dai c6 ham luong cao véi tdm ¢ vung ven
bo tinh Binh Thuén va lan rong theo hudng tay
béic — dong nam; dong thoi co su xuét hién rd
nét tam vung nudc lanh véi nhiét do thép tai
vung bién ven bd Ninh Thuén — Binh Thuén,
vuon xa vé phia dong ctia ving nghién ciru. Tur
d6 cho thay, c6 ton tai mdi quan hé tuyén tinh
giita chl-a va SST tai viing bién nghién ciru boi
vi khi ham lugng chl-a dat gia tri cao thi SST
dat gia tri thép; va kiém dinh Peason duoc s
dung dé tim kiém mdi twong quan tuyén tinh
giita chl-a va SST. Két qua kiém dinh Pearson
cho thay c6 ton tai mdi twong quan nghich giita
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SST véi chla (Pearson, r = - 0,26, P < 0,001).
Nhitng nghién ctru trudc ddy ciing cho thay
chl-a va SST ¢6 mdi truong quan tuyén tinh;
do d6 SST duoc st dung nhu bién sb phu trg
dé noi suy ham luong chl-a bang mo hinh hi
quy tuyén tinh [26]. Phan bd khong gian cua
ham lugng chlorophyll-a va nhiét d nuéc bién
tang mat vao thoi ki gié mua tdy nam (nhu da
phan tich ¢ trén) c6 thé duoc xem nhu chi thi
dé quan sat thoi gian hoat dong cua nudc trdi
trong vung Nam Trung B9.
V. KET LUAN VA KIEN NGHI

Ham luong chl-a, SST tai ving bién Nam
Trung B bién dong manh theo thoi gian,
phu thudc vao cac mua gié trong nam, phan
bd khong gian cua chl-a giam tir bo ra khoi.
Ham lugng chl-a trung binh nam 2017 dat 0,26
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Hinh 6. Phin b6 khéong gian SST nim 2017 sau khi ni suy véi do phén giai khong gian 1 km.

mg/m?®, dao dong trong khoang rong tur 0,01 —
9,74 mg/m®. SST dao ddng trong khoang rong
tor 20,73 — 31,24 °C, trung binh nam 2017 dat
27,63 +£1,70°C.

Trong thoi ki hoat dong cuia gidé mua tay
nam, hinh thanh nén mot “ludi” chl-a dai vai
tam ¢ vung ven bo tinh Binh Thuén va lan rong
theo hudng tay bic — déng nam; ngoai ra con
¢6 sy xudt hién rd nét tim ving nude lanh tai
vung bién ven bd Ninh Thuan — Binh Thuén,
vuon xa vé phia dong ciia ving nghién ctru.

Dit lidu vé tinh ¢6 wu diém vuot troi trong
viéc giam sat hé sinh thai bién voi thong tin
khong gian rong va thoi gian quan sat dai. Két
qué clia bai bao c6 thé duge sir dung dé gidm
sat cac dac diém vé hién trang phan bd chl-a,
SST; va thoi gian hoat dong ctia nudc trdi trong

vung bién Nam Trung Bo.

Mic du dir lieu MODIS Aqua c6 thé duoc
khai thac va sir dung mién phi, tuy nhién ham
luong chl-a thu thap tor anh MODIS Aqua c6
thé bj mét dir liéu do may che phu. Do d6, can
phai thuc hién cac phuong phap ndi suy dé cung
cAp dit liéu khong gian bi mét va ting cudng do
phan giai khong gian trén anh MODIS Aqua.
Loi cim on: Cong trinh nay 1a mot phan cua
nhiém vu khoa hoc céng nghé cip co s cho
can b tré cua Vién Hai duong hoc: “Noi suy
sO liéu chlorophyll-a viing bién Nam Trung Bo
bang phuong phap nghich déo khoang cach c6
trong s6”. Tac gia xin chan thanh cam on Vién
Hai duong hoc, phong Sinh thdi bién da hd
trg kinh phi va chuyén mén dé t6i hoan thanh
nghién curu nay.
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