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Tom tit: Nang suét sinh hoc so cip (Primary Productivity-PP) cta thuc vat phu du bién 1a ngudn
ning lugng so khoi chu yéu trong dai dwong, dugc xem 1a mét trong nhiing thong tin co
ban dé danh gia hé sinh thai bién. Két hop giita phuong phap phan tich ham tryc giao
thuc nghiém vai phan tich chudi sé lidu theo thoi gian, bai bao nay nhim muc dich: (1)
Xac dinh cau trac phan bd, va (2) Phan tich xu huéng va téc do bién dong cua PP theo
thoi gian tai ving bién Nam Trung Bo trong khoang thoi gian tir nim 2003 dén nim
2020. Két qua phan tich cau tric phan bd cho thiy: thanh phan truc giao dau tién giai
thich 37,9 % tong bién thién chudi sé liéu PP, dai dién cho phan b va bién dong PP
trong mua dong. Thanh phan truc giao thi hai chiém 23,1 % bién dong caa chudi s6 liu
PP, dai dién cho phan b va bién dong PP trong khoang thoi gian hoat dong cua nudc
trdi (thang 7 dén thang 9). Phan tich bién dong PP cho thay: trong khoang thoi gian tir
nam 2003 dén nam 2020, PP trén toan ving khong c6 xu huéng bién dong rd nét (ting
VGi toe do chi 1,65 mgC/mP/thang® nhung khong co ¥ nghia thong ké (Mann - Kendall,
P=0,472) nhung PP c¢6 xu hudng va tdc do tang/giam khac nhau theo tung giai doan
khac nhau. Tir thang 1/2003 dén thang 9/2007, PP ting véi toc do khoang 26,43
mgC/m?/thang’. Tuy nhién, trong cac giai doan: thang 10/2007-10/2010, thang 11/2010-
9/2013, thang 10/2013-11/2016, va thang 12/2016-12/2020 thi, PP lai c6 xu hudng
giam, véi tbe do giam lan luot 1a: 105,06 mgC/m?/thang?, 155,61 mgC/m?/thang?, 86,85
mgC/m?/thang’ va 30,57 mgC/m?/thang®.

Tir khoa: Chudi thoi gian, ham tryc giao thyuc nghiém, ning suat sinh hoc so cap, xu thé.

1. Gigi thi¢u

Ning suét sinh hoc SO cap (Primary Productivity - PP) caa thuc vat pht du 1a ngudn nang

lwong so khai chu yéu trong dai duong, dugc xem Ia mot trong nhiing thong tin co ban dé

danh gia hé sinh thai bién (Dehmordi va cs., 2016). Két qua wdc tinh cho thay thuc vat pha
du cung cap gan 50 % PP toan cau (Tin va cs., 2016). Nghién cttu vé nang suét sinh hoc so
cap khong chi gidp hiéu rd hon vé chu trinh vat chit va ngudn ning lugng so khéi, ma con
gitip danh gia va du bao ngudn loi sinh hoc bién, dic biét 1a ngudn lgi ca (Nguyen Tac An
& Tong Phuoc Hoang Son, 2004).

Vi déng vai tro quan trong néu trén nén viéc tinh toan PP tur dix lidu vién tham trén quy mo
khu vuc va toan cu 1a mét trong nhitng muc tiéu dwoc quan tdm nhit cua cic chuong
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trinh vién tham mau dai duong quéc té. Nhiéu nghién ciru da tng dung hiéu qua dir liéu
vién tham trong viéc tinh toan PP trén céc ving bién khac nhau (Tin va cs., 2016); va viéc
wéc tinh PP cua dai dwong ngay cang tré nén co y nghia déi vai cac khu vuc c6 quy mo
khong gian rong trong khoang thoi gian dai (Zhou va cs., 2017). Hién nay dua vao nguon
dit liéu vé tinh, PP dugc uéce tinh dua vao 3 md hinh chinh, gdm: mé hinh san luong téng
quat hoa theo cot nudc (Vertically Generalized Production Model - VGPM); phién ban
“Eppley” cia mé hinh VGPM (Eppley - VGPM) va mé hinh san lugng dua vao cac bon
(Carbon-based Production Model - CbPM). Mé hinh VGPM va Eppley - VGPM la nhiing
md hinh tinh todn PP dua vao ham lwong chlorophyll-a. Su khac biét duy nhét gitra
VGPM va Eppley - VGPM la m6 ta su phu thudc vao nhiét do caa hiéu qua quang hop, cu
thé: md hinh VGPM sir dung méi quan hé da thic, trong khi d6 mé hinh Eppley - VGPM
sir dung mot ham sé mii. CbPM 1a mot mé hinh dua trén cac bon, nghia 13 PP duoc tinh
toan dua vao sinh khdi céc bon cua thuc vat phu du, trong d6 luogng sinh khéi nay duoc
xéc dinh tir ham lugng chlorophyll-a va hé sb tan xa nguoc (Zhou va cs., 2017).

Tai ving Bién Pong Viét Nam, da co mét sb nghién ctu sir dung dir liéu vién tham dé
danh gia phan b va bién dong PP véi mot sb két qua dugc ghi nhan sau: (1) PP xuat hién
hai dinh cuc dai trong mot nam, mot dinh vao mua dong va dinh con lai vao mua he, véi
dinh mua déng c6 gia tri I6n hon so vai dinh mua he (Tan, S.C. and G.Y. Shi, 2009). (2)
Hién twong ENSO va cac diéu kién moéi truong hoa 1y anh huong dén su bién dong khong
gian - thoi gian caa PP (Liao va cs., 2012; Tan, S.C. and G.Y. Shi, 2009). (3) Phan bé theo
khong gian cua PP ¢ Bién Pong ciing chi ra rang gia tri PP cao xuét hién & cac ving nude
néng va sau d6 giam dan theo khoang céch ngay cang xa bo bién (Xu va cs., 2016). (4)
Mb hinh VGPM va dit liéu vién tham thich hop dé uéc tinh PP ¢ viing bién trung tam phia
Tay Bién Pong (Zhou va cs., 2017). (5) Hién twong nudc troi, gié mua, dong luc dia da
tac dong dén su phan bd va bién dong cua PP tai ving bién Viét Nam (Nguyen Tac An &
Tong Phuoc Hoang Son, 2004; Phan Minh Thu va cs., 2012).

Viing bien Nam Trung B 12 mot khu vuc ¢6 tam quan trong dac biét doi véi kinh té bien
Viét Nam. Day 1a ving bién giau ngudn loi, c6 nhiéu cang nudc sau phi hop dé phat trién
kinh té bién theo md hinh cang - d6 thi - bién; 1a khu vuc c6 trién vong phat trién du lich
bién dao, sinh thai. Tuy nhién, hién nay chua c6 nhiéu tai liéu danh gia cau tric phan b
va xu hudng bién dong cua PP tai ving bién Nam Trung Bd. Bing phuong phap phan tich
ham truc giao thuc nghiém (Empirical Orthogonal Function — EOF), phén tich chu0| s6
liéu theo thoi gian, nghién ciru nay dugc thuc hién nham muc dich: (1) Xac dinh cau tric
phan b, (2) Phan tich xu huéng va téc do bién dong cua PP theo thoi gian tai ving bién
Nam Trung Bo trong khoang 18 nam (2003-2020).

2. Phwong phap nghién ciru
2.1. Khu vec nghién cizu

Khu vyc nghién ctu thudc ving bién Nam Trung B9, V6i gioi han khong gian trong
khoang toa do tir 10,30° dén 16,25°N va tir 107,30° dén 112,00 °E (Hinh 1). Dai ven bién
Nam Trung B kéo dai hon 5,5 vi do dia ly tir phia bac thanh phé Pa Néang dén phia nam
tinh Binh Thuan, thudc ving bién cua 8 tinh/thanh phd, gom: Pa Néng, Quang Nam,
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Quang Ngai, Binh Binh, Phi Yén, Khanh Hoa, Ninh Thuan va Binh Thuan. Cac viing,
vinh ven bod Nam Trung B 1a noi tap trung nhiéu loai tai nguyén sinh vat nhu: hé sinh
thai rirng ngap man, ran san hd, cac loai thiy hai san c6 gia tri kinh té, dic biét noi day
duoc danh gia 1a ving c6 PP vao bac cao. Xét vé dic diém dia hinh, dia ly, c6 thé chia
toan viing Nam Trung B thanh 3 viing nhé: viing 1 tir Ba Ning dén Quang Ngéi; ving 2
tr Quy Nhon dén miii Ba Vach (Khanh Hoa); va ving 3 tir miii Pa Vach dén La Gi. Ving
bién Nam Trung B6 chiu su chi phéi cua gié mia Pong Bic (thang 12 dén thang 2) va gi6
mua Tay Nam (thang 6 dén thang 8). Ving 1 va ving 2 c6 mua mua tring v&i mua gio
Péng Bic; ving 3 ¢6 muia mua tring voi mua gié Tay Nam (Bui Hong Long, 2011).
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Hinh 1. Khu vuc nghién cau

Trong khoang thoi gian tir thang 5 dén thang 9, dic biét 1a khi gié moa Tay Nam thinh
hanh, xuat hién hién tuong nudc trdi trong cac ving bién thém luc dia Nam Trung B9,
viing bién Ninh Thuén - Binh Thuan dwgc danh gia 1a ton tai hién tugng nuéc trdi manh
nhat. Cac khu vuc khac nim & phia Bic va Nam cuaa ving bién Ninh Thuan - Binh
Thuan, hién tugng nudc troi cling tdn tai, nhung & mirc do trung binh hoac yéu hon, nhu
tai ving bién tir Binh Pinh dén bic Khanh Hoa (V5 Van Lanh va cs., 1997). Khi nudc
trdi hoat dong, ngudn vat chit dinh dudng tir tang sau khi chuyén Ién ting mit tao diéu
kién thich hgp cho thuc vat phu du quang hop, két qua 1a gia ting nang suét sinh hoc so
cip nhung dong thoi cling c6 kha nang xay ra hién tuong tao no hoa trong khu vuc. Mac
du tAm nudc troi nam & vung bién Ninh Thuan dén Béic Binh Thuén, nhung vung c6 hiéu
qua sinh thai cao nhit lai nam tai tam giac Ca N& - Phi Quy - Phan Thiét, ria phia tay
cia tAm nudéc troi (VS Vian Lanh va cs., 1997; Bui Hong Long, 2009). Ving tam giac
nay c6 cac diéu kién sinh thai - moi truong thuan lgi cho su phat trién caa sinh vat thuy
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sinh, nhu ham lugng dinh dudng thich hop, PP cao, sinh vat phu du, sinh vat day, triing
¢4, c& con nhiéu; vi vay noi day c6 san luong cao cac loai thuy hai san (V4 Vin Lanh va
cs., 1997).

2.2. Dir ligu

Dir liéu PP ¢ dinh dang ludi (gridded data) trung binh thang trong giai doan 18 nam (2003
- 2020) v&i do phan gidi khong gian 4 km duoc sir dung dé danh gia bién dong khong gian
- thoi gian PP tai vung bién Nam Trung Bo. Bo dit liéu PP tinh toan thong qua md hinh
VGPM tir cac thong s6 chlorophyll-a, nhiét do nuéc bién tang mit, do sau tang uu quang,
buc xa quang hop,... thu duoc trén vé tinh MODIS Aqua; dir liéu cO san tor website:
https://coastwatch.pfeg.noaa.gov/erddap. Ngudn website nay hién dang cung cip di liéu
PP trong khoang thoi gian tir thang 01/2003 dén nay; do d6 nghién ctu ndy chi danh gia
bién dong PP trong khoang thoi gian tir nam 2003 dén nim 2020 tir ngudn dit lidu san co.

2.3. Phwong phdp phén tich ham truc giao thuc nghiém

K3 thuat phan tich EOF di duoc st dung trong linh vuc khoa hoc Trai dét tir nhitng nam
1940. Muc dich ban dau khi sir dung phan tich EOF nham phan rd mét chudi dit liéu da
bién theo khong gian - thoi gian {X (N, M)} thanh cac ham truc giao, hoic cac “modes”
(ky hiéu EOF mode). Nhimng “modes” nay dai dién cho cac thay doi khdng gian va thoi
gian cua bo dit liéu ban dau. Phuong phap phan rd ma tran hiép phuong sai (Covariance
Matrix Decomposition - CMD) duoc sir dung nham phan rd ma tran Xy « n (X = Xij, VO i
la chi sb thoi gian co d6 dai M va j 1a chi sé khong gian véi do dai N) thanh cac ham truc
giao khéng gian va thoi gian.

Ma tran hiép phuong sai C duoc xay dung tir ma tran dit liéu X ban dau theo phuong trinh
(1) (Taylor va cs., 2013):

M

Gir == m 1)
Véi C la mot ma tran N x N chua gia tri hi¢p phuong sai giita cac cot X; cua ma tran X.
Ma tran C dugc phan hay thanh tich cua ba ma tran khéc théng qua phan hay gia tri riéng
(eigenvalue decomposition) theo phuong trinh (2) (Taylor va cs., 2013):

N

C=EA ET, ij, = Zk_lejk Oekjl (2)

Trong d6 E 1a ma tran N x N cua cac ham tryc giao theo khong gian (EOF patterns) va A
la ma tran N x N chira cac gid tri riéng (M) trén duong chéo. Dya vao ma tran E, cac hé sb
EOF (d6i khi duoc goi 1a cac thanh phan chinh) duoc tinh toan theo phuong trinh (3)
(Taylor va cs., 2013):

C==X"X,
M

N
A:XE, aik:z. 1xl-je]-k (3)
]:
V&i A la ma tran M x N cua cac hé sé EOF.

Phuong sai giai thich cia mdi ché do EOF duoc tinh theo phwong trinh (4) (Taylor va cs.,
2013):

556


https://coastwatch.pfeg.noaa.gov/erddap

HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

% phwong sai giai thich = <g%— x 100 (4)
Zk=1 Ok
Trong d6 Ay 1a cac phan tir trén duong chéo chinh cua ma tran duong chéo A trong
phuong trinh (4).

2.4. Phwong phdp phan tich xu huwéng chudi sé liéu theo thoi gian

Gia tri PP trung binh theo thoi gian giai doan 2003-2020 dwgc phan ra thanh ba thanh
phan dac trung: phan xu huong (trend - T;), phan mua (seasonal - S;) va phan ngau nhién
(random - I;) theo phuong trinh (5) (Goela va cs., 2016):

Ye=Ti+ S+ g (5)

Trong do:
- T¢ - Xu thé: D¢ 1a su thay d6i cua bién quan trac Y, xét trén mot thoi gian dai.
- St - Bién doi theo muia: Xét dén sur bién ddi c6 tinh tuan hoan trong mét chu ky.
- I, - Dao d6ng ngau nhién: Xét dén su dao d6ng ngau nhién xung quanh xu thé, diéu nay
¢6 thé 1am anh hudng dén chu ky va bién d6i theo mua cua chudi quan sat.

Thanh phan mua trong chudi thoi gian gy khé khin trong viéc danh gia xu hudng bién
dong cua chudi s liéu (Goela va cs., 2016). Do d6, viéc xac dinh va loai bo thanh phan
mua trong chudi thoi gian 14 can thiét phai thyc hién khi phan tich xu huéng PP giai doan
2003-2020. Thanh phan mua duoc loai bo theo phuwong trinh (6) (Goela va cs., 2016):

Ye=Yi—Se=Te+ |y (6)
Str dung phuong phap pha v& cau trac (structural break) chudi Y¢* dé lam ndi bét cac xu
huéng ting hodc giam cta chudi s liéu theo ting khoang thoi gian nho (Goela va cs.,
2016). Dya vao gia tri cia tong binh phuong phan du (Residual Sum of Squares - RSS), s6
luvong diém thay ddi ciu tric cua chudi dir lidu cd gia tri RSS thap nhat thi duoc chon
(Gallegati va cs., 2017). Néu phat hién dugc m diém thay ddi ciu trac thi chudi thoi gian
duoc phan chia thanh (m+1) phan doan thdi gian nho. Két qua cua phan tich pha v cau
trac s& phéan chia chudi s6 liéu PP thanh cac giai doan ting va giam, tly thugc vao hé sb
d6 dbc Theil - Sen dugc tinh toan trong mdi phan doan thoi gian.

M6 hinh hoi quy tuyén tinh véi hé sé do dbc Theil - Sen dwoc sir dung dé tinh toan xu
huéng va téc do thay ddi cua PP theo thoi gian. Phuong phap nay duoc phat trién bai
Theil (1950) va sau d6 dugc Sen (1968) mo rong, dua ra héi quy tuyén tinh don gian cua
mot tap hop cac diém dit liéu, udc tinh d6 déc trung binh giira tat ca cac duong ndi cac
cip diém (Gémez-Letona va cs., 2017). Kiém dinh xu huéng Mann - Kendall duoc st
dung dé kiém tra xu huéng cua chudi gia tri PP, kiém dinh nay thuong duoc st dung dé
phat hién xu hudng don diéu (tang/giam) trong chuéi dir liéu moi truong, di liéu khi hau
hoac dir liéu thuy van (Uddin va cs., 2017).

3. Két qua va thao luan
3.1. Cdu tric phan bé néng sudt so cap

Sau khi phan ra chudi sb liéu PP bang phuong phap phan huy gia tri don, phuong sai giai
thich (explained variance) caa 10 thanh phan truc giao dau tién duoc trinh bay trong Hinh 2.
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Hinh 3. Phan bé khéng gian cua tai EOF1 (a) va trung binh héa theo thang gia tri PC1 (b)
cua thanh phan EOF1

D4 thi Hinh 2 cho thay: hai thanh phan tryc giao dau tién c6 tong phuong sai giai thich
hon 61 %, va c0 su suy giam dang ké gia tri phuong sai giai thich gitra hai thanh truc giao
dau tién vai cac thanh phan tryc giao con lai. Hai thanh phan truc giao dau tién nay (EOF1
va EOF2) duoc s dung dé danh gia nhimg thay d6i cua gia tri PP tai ving bién Nam
Trung Bo trong giai doan 2003-2020. Két qua phan tich ham truc giao thuc nghiém duoc
trinh bay ¢ Hinh 3 va Hinh 4, trong d6: Hinh 3a va Hinh 4a trinh bay kiéu phan b khdng
gian twong (ng cua tai EOF1 va tai EOF2 (EOF loading), md ta sy thay ddi vé mit khong
gian cua gié tri PP; Hinh 3b va Hinh 4b trinh bay gia tri trung binh theo thang caa hé sé
chudi thoi gian cua thanh phan EOF1 (PC1) va thanh phan EOF2 (PC2), cho biét kha nang
xay ra cua kiéu phan bb khéng gian cua tai EOF tuong ung.

Thanh phén tryc giao dau tién giai thich 37,9 % tong bién thién chudi so ligu PP. Hinh 3a
cho thay: phan bo khong gian cua tai EOF1 c6 xu huéng giam tu bac xuong nam doc vung
bién ven bo, vai gia tri 1on nhat duoc tim thay tai vung bién Pa Nang va gia tri thap nhat
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tai ving bién Binh Thuan. Tai EOF1 c6 gi4 tri duong tai ving bién ven bo tir Ba Ning dén
Khéanh Hoa (11,90°N - 16,25°N va 109,5°E tré vao bod). Hé sé PC1 trung binh theo thang
dat gia tri dwong trong khoang thoi gian tir thang 10 dén thang 3 va dat gia tri am tir thang
5 dén thang 9 véi cac dinh cuc dai va cuc tiéu dugc tim théy twong trng vao mua dong va
mua he (H|nh 3b). Két hop tai EOF1 va PC1 cho thiy rang: trong khoang thoi gian tur
thang 10 dén thang 3 (dic biét 1a mua déng), PP c6 xu huéng giam tir bic Xuong nam, va
giam tir bo ra khoi trong ving nghién ctru. Bén canh d6, tai khu vuc ving bién ven bo tir
Pa Ning dén Khanh Hoa (tai EOF1 duong) c6 su gia ting PP vdi gié tri PP I6n hon so véi
PP trung binh. Tir d6 cho thdy, thanh phan truc giao dau tién dai dién cho phan b va bién
dong PP trong mua dong véi xu hudng giam tur bac xudng nam va tir bo ra khoi; va co su
gia ting PP & viing bién tir Pa Nang dén Khanh Hoa véi gia tri PP 16n hon PP trung binh.

" :r brsouu-

0os
0.045 60000 -

+ 004
1 go3s 45000 4

oo3
oo & 300001

3028

0.015 15000 4
- 0.01

L] 0+
0.oos

0004 -15000 4
0002
0 T T v T T T T T T T ¥ T
> c o Q
- -0 g E o 8

g E 8 3 o}
108 108 110 111 112 ? e = MOI’lth o
Longitude

Hinh 4. Phan b khong gian caa tai EOF2 (a) va trung binh héa theo thang gia tri PC2 (b)
cua thanh phan EOF2

Thanh phan EOF thu hai chiém 23,1 % bién dong cua chudi sb liéu PP. Tai EOF2 c6 gia
tri duong tai khu vire ven bién Ninh Thuan - Binh Thuén va lan rong theo huéng dong bac
trong vung nghién cau (Hlnh 4a). Dién bién theo thoi gian cua thanh phan truc giao tha
hai trong Hinh 4b cho thdy PC2 dat gia tri duong trong khoang thoi gian tir thang 7 dén
thang 9, tirc nam trong khoang thoi gian hoat dong cua nudc troi Nam Trung B (thang 5
dén thang 9) (V6 Vian Lanh va cs., 1997; Bui Hong Long, 2009). Tir két qua phan tich tai
EOF2 va PC2 cho thiy, trong khoang thoi gian tir thang 7 dén thang 9, gia tri PP khu vuc
ven bo Ninh Thuan - Binh Thuan I6n hon so vai PP trung binh, do hiéu tng sinh thai cua
dong nudéc troi, phan bd khdng gian caa PP trong khu vuc nay c6 xu huéng giam tir bo ra
khoi theo hudng dong bac.

Latitude

Apr
Jul

Aug
Nov

3.2. Xu hwoéng bién déi nang sudt so cdp theo thoi gian

Két qua phan tich dix liéu PP thu thap thanh 3 thanh phan dic trung gdm thanh p,hﬁn Xu
huéng, thanh phan mang tinh mua va thanh phan ngau nhién duoc trinh bay chi tict trong
Hinh 5. Do thi Hinh 5¢ ChQ thay PP c6 chu ki bién thién theo mua, dat gia tri cao nhat
trong mua dong va thap nhat trong mua xuan, xu huéng bién thién theo mua nay lap lai
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trong timg nam. Thanh phan mua trong chudi sb liéu mang tinh chu ki, gay kho khén trong
viéc danh gia xu hudng ctia chuoi so liéu nén bi loai bo khi phan tich xu hudng bién thién
gié tri PP theo thoi gian.

1400 .
a b 5. rd 3
> 1200+ S
= 1000 5 T :“" 7
g’ i | . 00 Fl * .
g b=l * . ‘.! a
4 . & . .
2 800 i ! o é . = “ ,.. ! o. {.
| 600 f R MET) I1%.1 450 - ! L 1 *‘. .O‘.
E | - . il 1 .
2 -...._" ,‘. O‘J‘ .."":l;“., .!‘;‘. h L ¥ \. ‘; % :0
400 - “7- 0K 37 ST L TR 3 M A’é . 'J .
o 24 Py on?‘}_ .‘; 3
:YYK IIIIIIIIIIIIIIII 400 YYYYYYYYYYYYYYYYYYYY
c R R R R R R R R R R R R D d s 1
1004 . . I EEEE R
5001
= IR RN E NN NN R £
= Iogegg'ol'uc'go'gna-o_.l_.l =}
& o UURIE(RI R BIRIDIRIL S L T 250 .
o LAt At A At At At 2t A At At At At It ity ] . %
- MEEEEEREEEEREEREEREEEEIER i [P | iTe L3 . 4
dphs ey PARR IS AR
- J &?’" byttt
0] seeeeeceeeececccees ) q{"\ AR & B
R N N NN 250 - .
N A B B A SN N BN BN BN B AN BN N AN BN AN RN L/ S S S B B B B B B BN A N | T
MY OO~ rNOIT OO~ 00T MYV OFOROrrNITNO OO0 T
Co0oCoOrrTrrTrTTTE T oo CoOD00O0OrrrrTrTT T &N
SC0o0006000000CO00ODOO0 Soo0o00cooooooooOooOD
Of £f PL O vi0) PR E8 DR AL PYC3 vf O OF 0F £f B £f P P Of.Tp £4 OF TR D3 oF T4 € DY 0 £4 TF G40 OF D
ECcCEECcCECcCECECECECcCECEECECCCE EECEEEECcCCcCCcCCcCCcCECcEECE ECECEECEEECEEC
L B IO I O O M mmmeMnIMm?easoenSoememmoomeeonm
e e e e e R B e e T B B o B e B e T e e e R e
Date Date

Hinh 5. Phan r& chudi s6 liéu PP (mgC/m?%/ngay) thu thap (a) thanh cc thanh phan xu
huéng (b), mua (c), va ngau nhién (d)

Két qua phan tich xu huéng trong khoang thai gian 2003-2020 dugc trinh bay trong trong
Bang 1 va Hinh 6a.

Bang 1. Két qua kiém dinh Mann - Kendall va tinh toan téc do thay dbi PP

Giai

doan Thoi gian Mann-Kendall, P Sen’sslope  APP (mgC/m?/thang?)
t 1/2003-12/2020 0,472 0,055 1,65
tl 1/2003-9/2007 0,040 0,881 26,43
t2 10/2007-10/2010 0,003 -3,520 -105,60
t3 11/2010-9/2013 0,000 -5,187 -155,61
t4 10/2013-11/2016 0,005 -2,895 -86,85
t 12/2016-12/2020 0,111 -1,283 -30,57

APP: Thay déi PP theo thoi gian, APP > 0 thi PP tang, APP < 0 thi PP giam

Hé s duong doc Sen’s trong Bang 1 cho thay: trong giai doan 2003-2020, gié tri PP ting
theo thoi gian véi téc do ting khoang 1,65 mgC/m?/thang?, thap hon dang ké so véi toc do
gia tang PP trung binh giai doan 1998-2016 tai ving Bién Pong (2, 95 mgC/mzlthang )
(Kong va cs., 2019). Tuy nhién, kiém dinh Mann - Kendal ciing chi ra rang: chudi sé liéu
PP 14 chudi khong c6 xu hudng theo thoi gian (P = 0,472).
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Hinh 6. Xu huéng bién dong PP (mgC/m?/ngay) trong 18 nam (a), va ting giai doan (b)
Bang 2. Két qua phan tich phéa v ciu tric chudi Yt*

Buoc

ey 0 1 2 3 4 5
8/2005

9/2007

Thoi gian 0212008 9/2007 Y2007 oo 42008

tai buoc el 10000 102010 1212010

nhay 102003 020 1072013
12/2016

RSS 2.166.063 2.040.878 1.927.477 1.839.813 1.786.818 1.847.369

Mic du chudi sb liéu PP dugc mé ta ¢ Hinh 6a la chudi khong c6 xu hudng trong thoi gian
18 ndm, nhung khi quan sat & mdi phan doan thoi gian nho hon thi chudi PP ¢6 thé c6 xu
huéng tang/giam. Do d6, phuong phap pha v& ciu triic chudi Y; duoc st dung dé lam nbi
bat cac xu hudng ting hodc giam cia chudi sd liéu PP trong timg khoang thoi gian nho.
Duya vao gié tri cua téng binh phuong phan du da xac dinh dugc 4 diém thay ddi ciu triic
(budc nhay) vao thang 9/2007, thang 10/2010, thang 9/2013 va thang 11/2016; va chudi
thoi gian 18 nam dugc phan chia thanh 5 phan doan thoi gian nhé (Bang 1, Bang 2 va
Hinh 6b). Phan doan 1 tir thang 1/2003 dén thang 9/2007, gia tri PP ting theo thoi gian véi
téc do tang khoang 26,43 mgC/m?/thang® (P=0,040). Phan doan 2 tir thang 10/2007 dén
thang 10/2010, gia tri PP giam theo thoi gian véi téc d6 giam khoang 105,06
mgC/m?/thang® (P=0,003). Phan doan 3 tr thang 11/2010 dén thang 9/2013, gi4 tri PP
giam theo thoi gian vai tc do giam khoang 155,61 mgC/m?/thang® (P=0,000). Phan doan
4 tir thang 10/2013 dén thang 11/2016, gi4 tri PP giam theo thoi gian véi toc do giam
khoang 86,85 mgC/m?/thang® (P=0,005). Phan doan 5 tir thang 12/2016 dén thang
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12/2020, gia tri PP giam theo thoi gian voi téc d6 giam khoang 30,57 mgC/m?%/thang?
(P=0,2063). Két qua phan tich trén chi ra rang: gia tri PP khong c¢6 xu hudng tuyén tinh
theo thoi gian trong gian doan 2003-2020, nhung trong mdi phan doan thoi gian ngin hon
thi PP c6 xu huéng va téc do tang/giam khéc nhau theo mdi giai doan khéac nhau.

Két luan

Phuong phép phan tich ham truc giao thuc nghiém va phan tich chudi sé liéu theo thoi
gian da duoc sir dung hiéu qua trong viéc xac dinh cau triic va xu hudéng thay d6i cua ning
suit sinh hoc so cap tai ving bién Nam Trung Bo. Két qua phan tich cho thdy: Tir nim
2003 dén 2020, PP trén toan ving Nam Trung bo khéng c6 xu huéng bién dong rd nét
(ting v6i tdc do chi 1,65 mgC/m%/thang® nhung khong c¢6 ¥ nghia théng ké (Mann -
Kendall, P=0,472) nhung PP c6 xu hudng va toc do tang/giam khac nhau theo tung giai
doan khac nhau. Tir thang 01/2003 dén thang 9/2007, PP ting vdi toc do khoang 26,43
mgC/m?/thang? (P=0,040). Tuy nhién, trong c4c giai doan: thang 10/2007-10/2010, thang
11/2010-9/2013, thang 10/2013-11/2016, va thang 12/2016-12/2020 thi: PP lai c6 xu
huéng giam, véi tbe do giam lan luot & 105,06 mgC/m®/thang® (P=0,003), 155,61
mgC/m?/thang® (P=0,000), 86,85 mgC/m*/thang® (P=0,005) va 30,57 mgC/m?/thang?
(P=0,2063).

Loi cam on: Pay la cong trinh chao mung ky niém 100 nam thanh 1ap Vién Hai duo’ng
hoc. Nhom tac gia xin chan thanh cam on su hd tro kinh phi tir Vién Han 1am Khoa hoc va
Cong nghé Viét Nam théng qua Nhiém vu khoa hoc cong ngh¢: “Danh gia bién dong ning
sut sinh hoc so cap ving bién Nam Trung Bo theo thoi gian (giai doan 2003-2020)” va tu
Trung tdm Nhiét di Viét - Nga theo Quyét dinh s6 2963/QD-TTNDVN.
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Abstract. Primary production (PP) of marine phytoplankton is the major primary source of energy
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in the ocean. It is considered as one of the basic information for assessing marine
ecosystems. In combining between empirical orthogonal function (EOF) and time
series analysis, this paper aims: (1) to determine the structure of PP distribution, and (2)
to analyze the long-term trend and variation of PP in the waters of Vietnam South
Centre (VSC) during the period 2003-2020. The analysis of PP distributive structure
showed that, the first orthogonal component standing for 37.9 % of the total variation
represented the PP distribution and variation in the winter while the second orthogonal
component accounted for 23.1 % of the variation, representing the PP distribution and
variation over the upwelling period (July to September). The analysis of PP variation
showed that PP has an unclear trend in the VSC during 2003-2020 (with an increased
rate of 1.65 mgC/m*month® without a statistically significant (Mann - Kendall,
P=0.472)). However, trends and changed rates of PP varied from period to period in the
period of 2003-2020. From January 2003 to September 2007, PP increased at a rate of
about 26.43 mgC/m%month?. Nevertheless, from October 2007 to October 2010,
November 2010 to September 2013, October 2013 to November 2016, and December
2016 to December 2020, the PP decreased with corresponding reduction rates of 105.06
mgC/m%month?, 155.61 mgC/m%month?, 86.85 mgC/m?month?> and 30.57
mgC/m?month?, respectively.

Keywords: Empirical orthogonal function, marine primary productivity, time series
analysis, trend.
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