12 Tap chi Khoa hoc — Trong Pai hoc Phii Yén, S6 36 (2025), 12-19

CAP NHAT BQ DU LIEU HAI DUONG CHO KHU VUC BIEN PONG

Tran Vin Chung*, Ngé Manh Tién, Nguyén Hiru Huén
Vién Hai divong hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
*Email: tvanchung@gmail.com
Ngay nhan bai: 07/10/2024, Ngay nhan dang: 04/02/2025

Tom tat

Bé dit liéu World Ocean Atlas 2023 (WOA23) dwoc phdt hanh thing 2/2024, ké
thira va cdp nhdt cdc phién ban truoc. Trén co so b dir liéu nay, cac phan tich khach quan
rat hitu ich cho dw bdo hai duong hoc, nghién cuu khi hau, dia vat ly va hoat dong moi
truong. Cac dir liéu nay co thé duoc sir dung lam diéu kién ban dau, diéu kién bién cho cdc
mé hinh s6 mé phong cdc qud trinh thiy déng lec — sinh thdi trong bién (ERSEM,
ECOSMO, ECOHAM, NORWECOM, GHER, ELISE, COHERENS, ...). Ngoadi ra, no ciing
kiém chimg cdc phép do vé tinh nhw quan sdt dé cao ciia mdt nwée bién, tinh todn dong
dinh dwdng boi van chuyén Ekman va ldp ké hoach cho cdc chuyén tham hiém hai dwong
hoc cing nhitng hoat déng khdc. Cdc div liéu nay rat quan trong dé hiéu dwoc tinh trang va
trang thdi ciia cdc dai dwong toan cau néi chung trong boi canh khi hdu thay doi va nghién
citu cho khu viee Bién Pong néi riéng.

Tir kKhéa: Bo dit lieu World Ocean Atlas 2023, chat dinh duong, 6-xy hoa tan, do
mdn, nhiét dp, bién Dong.
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Abstract

In February 2024, the World Ocean Atlas 2023 (WOA23) dataset was made
available, expanding upon and modernizing earlier iterations. For the purposes of oceanic
forecasting, climate research, geophysics, and environmental activities, this dataset offers
insightful objective evaluations. It can be used as initial and boundary conditions for
important numerical models (ERSEM, ECOSMO, ECOHAM, NORWECOM, GHER,
ELISE, COHERENS, etc.) that simulate hydrodynamic and ecological processes in the
ocean; Furthermore, it also calculates nutrient fluxes through Ekman transport, validates
satellite measurements (such as sea surface elevation observations), and helps plan
oceanographic expeditions. Understanding the conditions of the world's seas in the face of
climate change and conducting study on the waters of the “Bien Dong” in particular much
depends on these facts.

Keywords: The World Ocean Atlas 2023, nutrients, dissolved Oxygen, salinity,
temperature, Bien Dong Sea.
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1. Mé dau

B0 dir licu WOA23 dugc phat hanh thang 2/2024, ké thira va cap nhat cac phién ban
phat hanh trude. Day 1a bo dir liéu kha tét cho xay dung co sé nén trong nghién ciru cac mod
hinh sinh thai — dong luc trong ving Bién Pong. Nhu di biét y tudng tinh toan va lap ban
dd trang thai dai dwong toan cau trung binh nhiéu nim bang cach st dung tit ca cac quan
sat lich sir hai dwong sin c6 1an dau duoc thuc hién boi Sydney Levitus. Cac quan sat hai
duong duoc ghi lai & cac dai duong va bién trén thé gidi dd c6 hon 300 niam lich st, tuy
nhién céc ban dd dic tinh nude bién toan ciu chi tiét ddu tién da dugc bién soan va xuét ban
trong Ban d6 khi hau cua Pai dwong Thé gii vao nam 1982 (Levitus, 1982). An ban dau
tién cua Atlas nay, duoc biét dén dudi tén World Ocean Atlas (WOA) trong tit ca cic an
ban tiép theo, bao gém nhi¢t do (T), d0 man (S), oxy va chét dinh dudng dugc ndi suy vao
ludi dia Iy mot d6 (1°) thong thuong & 33 d6 siu tiéu chudn tir bé mat dén 5500 mét. Gid tri
trung binh hang thang, theo mua va hang niam cua cac thong sé d6 trong vai thap ky dugc
goi 1a “khi hau dai duong” va dugc st dung l[am mo ta vé trang thai khi hau (ttc 1a tinh
trung binh trong nhiéu thap ky) cua dai dwong trong nhiéu tmg dung sau d6 (Mishonov va
cs., 2024). Bo Atlas dai duong thé gidi dén nay da dugc khoang 8 lan cap nhat, vdi cac
phién ban dau tién vao nam 1994 (dya trén Ban d6 khi hau ctia dai duong trudc d6, 1982 va
tiép tuc duoc cap nhat voi cac phién ban tiép theo 1998, 2001, 2005, 2009, 2013, 2018 va
méi nhét 1a 2023. Bo dit lieu WOA23 (Reagan va cs., 2024a) dugc phat hanh thang 2/2024,
cap nhat cac phién ban truéc cua WOA bao gém khoang ~3,1 tri¢u dir li¢u hai duong hoc
méi duoc thém vao Co sd dit liéu Pai dwong Thé giéi (WOD) ké tir ban phat hanh trude
(WOD18 & WOA18 cap nhat 7/2019). Ung dung WOA23 DATA chua dit liéu thong ké va
phan tich khach quan ¢ 102 d¢ sau tiéu chuén cua Dai duong Thé gidi. Dt liéu nhiét do va
dd man c6 san trén cac ludi kinh - vi do theo mot do (1o) va mot phﬁn tu d6 (0,25°) va dugc
tao cho cac khoang thoi gian sau: 1955-1964, 1965-1974, 1975-1984, 1985-1994, 1995-
2004, 2005-2014, 2015-2022 va ba giai doan “khi hau binh thuong” kéo dai 30 nam: 1971-
2000, 1981-2010 va 1991-2020. Dix liéu vé cac chat dinh dudng vo co (phdt phat, silicat va
nitrat) ¢6 san ¢ d6 phan giai mot do (1°) trong khoang thoi gian 1965-2022. Dit liéu vé oxy,
mirc sir dung oxy biéu kién va phan tram bdo hoa oxy ¢ sdn ¢ do phan giai mot do (1°)
trong khoang thoi gian 1965-2022 va 1971-2000. Ngoai ra, dir liéu thong ké nim d¢ (5°)
toan dir liéu dugc cung cip cho timg bién. Cac tap ban do dinh dudng bao gdm Nitrat, Phot
phat va Silicat (Garcia va cs., 2024a) va hién c6 san trong khoang thoi gian tir 1965-2022 va
chta dir lidu bd sung ma khong cé trong WOA18 (nhiing dic diém khi hau d6 c6 sin trén
ludi kinh - vi mot d§). Sau cung, viéc dua vao cac truong do 1éch chuén duoc phan tich
khach quan vé nhiét do (Locarnini va cs., 2024), d man (Reagan va cs., 2024b) va oxy hoa
tan (DO) (Garcia va cs., 2024b) clng véi sai s6 chudn cia cic trudng phan tich cho tat ca
cac bién va thong sé déu 1a nhimg bd sung méi cho WOA23. Cac thay doi chinh gitra
WOA23 so v6i WOA18 cu thé nhu sau:

B6 sung 1,8 triéu ho so dir liéu hai duong vao phan tich.

Cong bd ba giai doan khi hau binh thuong (climate normal) vé nhiét do va d6 min
(1971-2000, 1981-2010 va 1991-2020).

Viéc bd sung cac phép do cam bién oxy hoa tan tir CTD va hd so Argo vio cac phan
tich oxy.
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Cong bd méi giai doan khi hau binh thudng cho oxy hoa tan 1971-2000.

Chi c6 dir liéu vé thanh phan oxy, phdt phat, nitrat va silicat vao hodc sau nam 1965
moi dugce sir dung trong tinh toan khi hau.

Cac truong do 1éch chuén duoc phan tich khach quan da duogc tinh toan cho cac diéu
kién khi hau nhiét d9, 6 man va oxy.

Sai s6 chudn cua cac trudng phén tich, thudc do dd khong dam bao cua anh xa,
dugc cung cip cho tat ca cac bién.

Do hoa giao di¢n web cho WOA23 da dugc cai thién.

Giao dién web WOA cta NCEI cho phép nguoi ding xem nhiéu truong cé sin
trong trinh xem hinh, dong thoi tim kiém va tai xubng cac bo dir liéu tiy chinh lién quan
dén nhu cau cu thé. Cac dinh dang dir licu cho WOA23: netCDF, tuong thich ArcGIS
(shapefile), ascii va csv.

2. Cac truwong dir liéu hai dwong c6 trong woa23

Khoang thoi gian dé cap dén cac nam duoc biéu thi trong cac truong thong ké va
trung binh khi hau. Giai doan thoi gian dé cap dén sy phan chia cua mot nam duong lich.
Céc giai doan thoi gian la hang nam, theo mua (bdi giai doan thoi gian ba thang; Mua dong
= Thang md&t, Thang hai va Thang ba; Mua xuan, Mua h¢ va Mua thu la cac giai doan ba
thang tiép theo) va hang thang. Khoang thoi gian chii yéu 1a khoang thoi gian thap ky (10
nam), nhung ciing bao gdbm “all”, biéu thi tat ca dir liéu duoc str dung khong chu y dén nam
va “decav”, muc trung binh cua tit ca cac khoang thoi gian ¢ san (nam dic trung). Mot
phan tich khach quan trong mot giai doan thoi gian cy thé duoc coi 1a dai dién cho giai doan
thoi gian d6 trong khoang thoi gian nhat dinh. Bang 1 liét ké tt ca cac khoang thoi gian 1a
mot phan cia WOA23.

Bdng 1. Khoang thoi gian xem xét trong World Ocean Atlas 2023

Khoang thoi gian | Viét tit Chu thich
1955 _ 1964 5564 Thap ky dau tién co (?u di lrleuA cho cac truong trung
binh khi hau
1965 - 1974 6574
1975 - 1984 7584
1985 — 1994 8594
1995 — 2004 95A4
2005 -2014 A5B4 Phu toan cau phao Argo tir 2005
2015 -2022 B5C2 “Thap ky” 8 nam
1971 —2000 decav71A0 Khi hau binh thuong trong 30 ndm 1971-2000
1981 —-2010 decav81B0 Khi hau binh thuong trong 30 ndm 1981-2010
1991 —2020 decav91CO0 Khi hau binh thuong trong 30 ndm 1991-2020
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Trung binh cta bay thap ky c6 nghia 1a ttr nam 1955

1955-2022 decav dén nam 2022.

Trung binh ctia tat ca dit liéu c6 san. Dé cap dén
all khoang thoi gian 1965-2022 dbi véi oxy hoa tan (va
céc trudng lién quan) va chét dinh dudng.

Tat ca cac nam co
san

e Objectively analyzed climatologies (Khi hau dugc phan tich mdt cach khach quan)
la cac truong trung binh thu dugc cho mot gia tri hai duong & muc dd sau ti€u chuén cho
Dai duong Thé gi6i.

e Statistical mean (Gia tri trung binh thong ké) 1a trung binh cua tat ca cac gia tri dit
liéu dugc ndi suy do sau vuot qua cac kiém tra kiém soét chét luong & mdi murc do sau tiéu
chuén cho mdi gia tri trong mdi 6 vuong mot phﬁn tu do, mot do hodc nam do chira it nhét
mot phép do cho gia tri hai duong nhat dinh.

e Number of observations (SO lugng quan sat) cua timg gia tri trong mdi goc vudng
mot phén tu do, mot do hoac nam do cua Pai duong Thé gi¢i & moi do sau tiéu chuan vuot
qua cac cudc kiém tra kiém soat chat luong.

e Standard deviation (P9 léch chudn) vé gia tri trung binh théng ké cua mdi bién
trong mdi 6 vuong mat phf?ln tu do, mot dd hodc nam dd & mdi mic do sdu tiéu chuin vuot
qua cac kiém tra kiém soat chét luong.

o Standard error of the mean (Sai s6 chudn ciia gia tri trung binh) ctia mdi bién
trong mdi 6 vuéng mot phﬁn tu d6, mot dd hodc nam dd & mdi mic do sdu tiéu chuan vuot
qua cac budc kiém tra kiém soat chét lugng.

e Seasonal or monthly climatology minus the annual climatology (Khi hau theo
mua hodc hang thang trir di khi hdu hang nam) & mdi phan tu d6 hoic mot do vudng & mdi
dd sau tiéu chuan.

e Statistical mean minus the climatological mean (Gia tri trung binh thong ké trir di
gia tri trung binh khi hau) & moi ph?m tur d6 hodc mot do vudng & mdi do sau tiéu chuén.
Gié tri nay duoc sir dung lam udc tinh sai s6 noi suy va lam tron.

e Number of one-degree squares within the smallest radius of influence (S6 6
vudng mot do trong ban kinh anh hudng nho nhat) xung quanh mdi 6 vuéng mot phan tu do
hodc mot d6 chira gia tri trung binh théng ké.

e Objectively analyzed standard deviation (D¢ 1éch chuin duoc phan tich khach
quan) 14 cac truong két qua tir viée phan tich khach quan do 1éch chuin vé cac trudng trung
binh théng ké. Chi cac hop ludi chira 6 quan sat tré 1én méi duoc st dung trong phan tich
khach quan. (Méi cho WOA23).

e Standard error of analysis (Sai s6 chudn cta phan tich) 1a mot uéc tinh vé do
khong dam bao trong phan tich khach quan. Puogc tinh toan bang cach tinh toan sai sd
chuan cua sy khac biét giita truong trung binh duoc phan tich khach quan va truong trung
binh théng ké trong ban kinh anh hudéng thtr 2 (669km cho mdt d, 267km cho mot phﬁn tu
d6). Mo ta ddy du vé trudng nay va tinh toan ciia nd c6 thé dugc tim thay trong phan bod
sung cua Levitus va cs. (2012) (Maoi cho WOA23).
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Poi twong nghién ciru va giai phap thuwe hién

Céc truong théng ké duoc tinh toan cho sau bién sb hai duong hoc: nhiét do, do
man, oxy hoa tan, nitrat, phdt phét va silicat. Do su bt thuong trong dit liéu trong phan b
khong gian va thoi gian & cac d6 sau khac nhau d6i véi cac bién khac nhau, khong phai tat
ca cac bién déu dugc phan tich & moi do sdu cho tat ca cac giai doan trung binh (hang nam,
tung mua va thang).

Céc gia tri nay s& duogc trich loc trong ving nghién ciru Bién Pong, nham cép nhat
cac quan diém va tiép can méi phuc vu cho mé phong cic qué trinh thuy dong luc va lan
truyén vat chat, véi pham vi dit liéu duoc trich Xuit mo rong bao trum vai kinh d6 (99°E-
130°E); vi d6 (0°N — 30°N) duogc luu triv trong bd dir liéu nghién ciru cac van dé hai dwong
trén Bién Dong (Trin Van Chung va Ngé Manh Tién, 2020). Co so dit lidu ¢ thé thu thap
dugc nhu sau: Nhiét ¢ (Hinh 3) va do man (Hinh 4) t6t nhat & ludi tinh 0,25° (8855 diém
dir liéu) (Hinh 1) va Oxygen (Hinh 5) (d6 phan giai t6t nhit 1°) (487 diém lu6i) voi phan
tang 16p do sau t6i 1500m (mic 57) (Bang 2). Chét dinh dudng (Phét phat (Hinh 6), Silicat
(Hinh 7), Nitrat (Hinh 8)) (tai ting mat 487 diém ludi) v6i phan tang do sau t6i 500 m (muc
37) (Hinh 2). Pay 1a co s¢ dit liéu kha quan trong, cung cip cho cai dit cac diéu kién ban
dau, diéu kién bién cho cac mé hinh s6 mé phong cac qua trinh thity dong luc — sinh thai
trong bién, dién hinh 13 mé hinh ECOSMO, FEM cho tng dung trong ving bién ven bo
(Tran Van Chung va Bui Hong Long, 2014).

Bing 2. B§ sdu lién két véi timg mire tiéu chuan.

Do sau , Do sau , Do sau i Do sau i
i) Mirc (m) Mitrc (m) Mirc (m) Miic
0 1 70 15 300 29 800 43
5 2 75 16 325 30 850 44
10 3 80 17 350 31 900 45
15 4 85 18 375 32 950 46
20 5 90 19 400 33 1000 47
25 6 95 20 425 34 1050 48
30 7 100 21 450 35 1100 49
35 8 125 22 475 36 1150 50
40 9 150 23 500 37 1200 51
45 10 175 24 550 38 1250 52
50 11 200 25 600 39 1300 53
55 12 225 26 650 40 1350 54
60 13 250 27 700 41 1400 55
65 14 275 28 750 42 1450 56

1500 57
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Hinh 1. Phdn bé T-S tai tang mdt dioc Hinh 2. Phén bé chat dinh duong (Phot
trich xudt tir WOA 23. pho, Silicat, Nitrat) va DO tai tdng mat.
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Hinh 3. Nhiét do nudc “bié’n trung b.l‘nh nim  Hinh 4. D6 mdn nude bién trung binh nam
qua nhiéu thdp ky tai tang mat (WOA 23, qua nhiéu thdp ky tai tang mdt (WOA 23,
ludi 0,25 do) lwoi 0,25 do)
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nhiéu nam (1965-2022) (WOA 23, hedi 1 dp).  nhiéu nam (1965-2022) (WOA 23, ludi 1 dj).
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Hinh 7. Silicate trén mdit bién trung binh nhiéu ~ Hinh 8. Nitrat trén mdt bién trung binh nhiéu
nam (1965-2022) (WOA 23, ludi 1 dj). nam (1965-2022) (WOA 23, ludi 1 do).

3. Két luan

- Bo dir liéu WOA23 cung cép cac thong tin moi vé bo dit liéu va burc tranh nhiét
d6, dd man, oxy, phét phat, silicat va nitrat dwgc phan tich khach quan, dugc kiém soat chat
luong dya trén dit lidu hd so tir Co s6 dir liéu Dai duong Thé gigi (WOD). Cac dudng muc
chuin co so ciing dugc thiét 1ap c6 thé giup cac nha nghién ciru xac dinh lidu cac quan sat
hién tai ¢ ndm trong muc chudn théng ké hay khong trong bdi canh nén tang khi hau 30
niam gan ddy nhat. Day 1a ngudn dit liéu co s& quan trong cho nghién ctru cic van dé bién
ddi thoi tiét, thay ddi nén khi hau hai duong trong ving bién Pong.

- Oxy hoa tan va chat dinh dudng dugc cap nhat gitp xac dinh stc khoe ciia hé sinh
thai bién. Cac mé hinh nhiét d6 va do man xac dinh cac dong hai luu giup can béng su bién
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d6i khi hau va phan phdi lai mot lugng nhiét khéng 16. Nhitng thay d6i ngin han va dai han
clia cac gia tri nay c6 thé tac dong, ching han nhu dudng di va sitc manh cua bdo, nghé ca
va sy di cu cua ca ciing nhu cac kiéu thoi tiét quy mo 16n. Quan sat tai chd va thu thap di
liéu cho phép cac nha nghién ctru tiép can thong tin hiru ich vé su bién d6i khi hau hién tai
ciing nhu cac kich ban khi hau trong twong lai. NCEI s& tiép tuc luu trit va quan 1y nhiing
dir liéu co gia tri nay trong WOA U
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