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Tém tit:

Moi truwong bién hién nay dang la vin dé dwoc thé gidi quan tam truée ap lwc vé 6 nhiém, ddc biét 6 nhiém
chdt phéng xa do chdt thai ran, nweée lam mat tir ciia 16 phan img hat nhan tie cac nha mdy dién nguyén tu thai ra.
Viét Nam la quéc gia bién chiu danh hwong chung trong van aéé nhzem nay. Bai bao gioi thiéu phuong phdp phat
hién sw bat binh thuwong ciia moi truong nudc bién va két hop véi ldy mau thyc dia dé tim ra nguyén nhan ciia nguon
6 nhiém, truée hét cho muc dich 6 nhiém chdt phéng xa. Phiwong phdp dé xudt dwa vao hién twong huynh quang phat
ra cua thyc vdt phu du ma cam bién vé tinh thu nhéan duoc khi chung hcfp thu birc xa Mdt troi dé quang hop trao doi
chat va thai éxy. Nghién ciru ciia ching téi méi & giai doan dau vé phan 1y thuyét sé dwoc chia xé & ddy. Két qua
thiee nghiép sé dwoc gidi thiéu vdo dip tiép theo.
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Abstract:

The marine environment is now a matter of being concerned by the world in prior pressure on pollution,
especially radioactive contamination of solid waste, cooling water of nuclear reactors from nuclear power plants
discharged. Vietnam is a sea nation affected by this pollution. Our article introduces methods to detect the
abnormalities of the seawater environment and combined with field sampling to find the cause of pollution sources,
first for the purpose of radioactive contamination. The proposal method is based on the fluorescent phenomenon
emitted by phytoplankton but the satellite sensor receives when they absorb solar radiation to massage metabolism
and emission oxygen. Our new research in the early stages of theoretical part will be shared here. Experiment results
will be introduced on the next occasion.
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1. Pit van dé

Pé Viét Nam gidu 1én tir bién, manh 1én tir bién doi hoi méi truong bién cta Viét Nam duoc
bao v€ lanh manh, khong chi on dinh moi truong chinh tri ma con doi hoi moi trudng bién dao tu
nhién cua ching ta phat trién bén vimng, trudc hét tranh duoc cac rai ro 6 nhiém nude bién. Nguon
6 nhidm bién khong chi 1a cac chét thai rén tir sinh hoat ma con 1a cac chat thai ran tir phé thai cong
nghiép nhu céc tir cac 10 cao db ra bién cta cac nude cd chung bo bién. Khong nhing thé, cac chat
thai 16ng 1am mat tir cac nha may trong van hanh san xudt ciing duoc xa thai truc tlep ra bién, mang
theo cac hoa chit cling nhu nhing phan tir kim loai nang lam hé sinh thai bién bj chét, tham chi bi
huy diét trén dién rong. Mot van dé ndi com vao cudi nam 2020 vé thong tin ciia B Khoa hoc cong
ngh¢ va Vién nghién ctru hat nhan Philippines ghi nhan ndng do phong xa cao bat thuong ¢ cac ran
san ho trén Bién Dong. Céc chuyén gia Philippines phat hién i- -6t 129 tai mot sb ran san ho thude
quan dao Truong Sa cua Viét Nam va ving bién phia dong Philippines. Trong do, noi c6 noéng do
phong xa cao nhat nam gan khu vuc da Vanh Khan thude quan dao Truong Sa cua Viét Nam. Cac
nha khoa hoc Philippines cho biét i-6t 129 14 san pham ciia qua trinh phan ra hat nhan. Dién hinh 1a
tlr cac vu thir hat nhén, su ¢b hat nhan hodc qué trinh tai xu 1y ndng luong hat nhan (bao dién tu
VTC News, ngay 08/12/2020).
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Surori chét phong xa tir s ¢d cac nha may dién hat nhan khong chi anh hudng téi méi truong
khong khi ma ké ca moi truong nuéc do mua, gid, bui. Khong nhitng thé nhing 16 1am mat bang
nude cia mot sd nha may dién nguyén tu lai dugc xa thai ra cac hd vinh thong vaéi bién. Do vay
ngudn 6 nhidm phéng xa ctia méi truong nude bién cd nguy co rat cao. Hon thé nita, sy ¢d thién tai
moi trudng khién nha may di¢n hat nhan bi huy hoai nhu nha may Fukushima cua Nhat Ban vao
nam 2011 khién hang triéu m3 nudc tir 16 phan tng hat nhan chay ra bién.

Trong ntra thé ky qua, thé gidi di chig kién ty 18 cac sy ¢d trong d6 chat phong xa bi d6 hodc
thai ra dai dvong. Mot nha méy nhién liéu hat nhan ctia Anh da nhiéu 1an x4 chat thai phong xa ra
bién Ailen, mot nha may tai ché hat nhan cua Phap da xa chat thai twong tw vao eo bién Anh, va
trong nhiéu thap ky, Lién X6 da d6 mot luong 16n chit phong xa xudng Béc Bang Duong, bién Kara
va bién Barent. Mic du su rong 16n cua dai duong c6 kha ning 1am lodng nhlem ban hat nhan, céc
dau hiéu 13y lan vat liéu phong xa dang dugc phat hién ra khoi Nhat Ban, bao gém phat hién nong
do phong xa nang cao cua Caesium va i6t trong c4 & phia nam cua Fukushima, va cap d6 phong xa
cao trong nudc bién cach xa b toi 30km.

Trong nam 2016, ba nha may dién hat nhan cia Trung Qubc & nhitng vi tri gan v6i Viét Nam
da bat dau di vao hoat dong: hai to may dau tién c6 cong suat 1.000 MW ctia Nha may dién hat nhan
Phong Thanh (Quéang Tay) di vao hoat dong thuong mai, hai t6 may 650 MW ctia Nha may Xuong
Giang trén dao Hai Nam va ba t6 may 600 MW ciia Nha may Truong Giang (Quang Dong) da duoc
két ndi ludi dién qudc gia cua Trung Qubc. Mdi nha may déu thiét ké du kién co 6 t6 may
(https://tuoitre.vn/ 10/10/2016). Nha may Phong Thanh & tinh Quang Tay, caich TP.Mong Cai (tinh
Quang Ninh) 50km va cach TP.Ha Noi khoang 500km; nha may Truong Giang (tinh Quang Dong)
cach bién gidi Viét Nam 200km va nha may Suong Giang (ddo Hai Nam) cach ddo Bach Long Vi
(Hai Phong) hon 100km.

Ted Poston (mdt nha sinh thai hoc thudc Phong thi nghiém Qudc gia Ty Bic Thai Binh
Duong ciia chinh phit Hoa Ky & Richland, Washington) giai thich néu cac hat nhan phéng xa ¢ dang
hoa tan, chiing s€ hoat dong khac véi khi ching bi hép thu thanh cac hat. Néu i6t-131 duoc rong
bién hodc sinh vat pht du hap thu, n6 c¢6 thé duoc chuyén sang ca, dén lugt chung lai bi nhitng loai
ca 16n an thit, nhu da thay & bién Ailen. Cé ciing c6 thé hap thu cac hat nhan phong xa trong nudce
thong qua mang cua chung, va cac hat nhan phong xa c6 thé bi dong vat than mém an vao. Buessler
va cac chuyén gia khac cho rang; Ca cac nguyén t6 phong xa ton tai trong thoi gian ngan (chang
han nhu i6t-13 1) va cac nguyén t6 ton tai 1au hon (chang han nhu xézi-137), véi chu ky ban rd 30
nam, déu c6 thé bi thuc vat phu du hap thu, dong vat phu du, tdo be va cac sinh vat bién khac va sau
d6 dugc truyén vao chudi thirc an, cho ca, dong vat co v bién va con ngudi.

Trong mot the gi61 ma sy phy thudc toan cau vao thuy san dé 1am thyc pham ngay cang tang,
it nhat 10% dan sb thé gioi phy thude vao nghe c4 dé kiém sbéng - mot moi truong bi 6 nhidém tiém
an c6 thé dan dén mot chudi thuc phim bi 6 nhidm, lam diy 1én lo ngai ciia ngudi tiéu dung. Ching
ta ciing biét rang khoang 95% bénh ung thu ¢ ngudi duoc kich hoat do tiép xuc véi cac chat doc hai
¢6 trong moi trudng, bao gdm ca thuc pham (theo Elizabeth Grossman, pril 7, 2011, Published at
the Yale School of the Environment).

Vao dau thap nién 80 cua thé ky trude cac nha nghién ctu da thue nghiém trong phong thi
nghiém nham st dung chi s6 sinh hoc dé theo ddi 6 nhiém xa trong moi truong bién thong qua nuodi
trai, so bién bang thuc vat phi du bi nhiém xa [1]. Théng qua d6 dé thay duoc mirc do lay nhiém
phong xa tir vt nay sang vat khac. Trong nhiing nim 90 cua thé ky trudc ciing d c6 nhiéu nhiéu
nghién citu vé 6 nhidm moi trudng bién boi chat phong xa thong qua chét tram tich & dy bién, ciing
nhu & bé mat 16p nuoc [2,3]. Tiép tuc vao dau nhimg nim 2000, mot sé nghién ciru 6 nhidém nudc
bién thong qua chat trim tich [4-6] & bién East Coast Peninsular ctia Malaysia; bién Pacific cach
Fukushima ¢ khoang cach 30 km; va vung bién Nhat Ban. Pang quan tdm vé nghién ctu ciia nhom
nha khoa hoc Trung Qudc gan day nhét vao nam 2020 [7] da dung tdu tham do lay mau nudc mit
trén 3 ving bién Trung Qudc, ving bién Hoa Pong va Hoang Hai. Két qua cong bd: Ton kho chét
phong xa 137Cs cao trong cdt nudc, do hoa tan cao va thoi gian luu tri trung binh dai. Thoi gian cu
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trli trung binh ctia 137Cs & bién Trung Hoa dugc xéc dinh 1a 45,6+3,8 nam; 36,8+3,1 nam di voi
bién Hoa Pong va 12,0:+1,0 nam ddi véi bién Hoang Hai.

Céc hat trAm tich troi ndi trén téng 16p nudc mat cling nhu thyc vat phu du co6 thé duoc trich
Xuét tir cac anh vé tinh ‘chuyén cho bién dai dwong nhu anh v¢ tinh Modis cia My hay anh Sentinel
cia EU. Két hop véi s6 lwong nhd mau nugc bé mit sau khi dua vé ' phong thi nghiém chit loc, say
khé va dung thiét bi chuyén dung dé do ndng d6 phong xa clia chat phong xa, ching ta co the su
dung gi4 tri phan xa vién tham dd duoc xtr 1y loai bo nhimg tin hiéu nhidu dé tham chiéu vé ham
luong chit phong xa trén quy md cho timg pixel anh. Hét hop v6i GIS chung ta c6 thé biéu dién
phan bd khong gian cua chat phong xa cho ca mot ving bién rong 16n méa ching ta quan tim. Phwong
phap do ham luwong phong xa cac miu tram tich, phu du trong phong thi nghiém c6 thé tham khao
[3,8,9].

Vién tham vé tinh duoc coi 1a mot linh vuc khoa hoc cho phép tiép cén co hiéu qua khong chi
d6i voi cac d6i tuong trén luc dia ma con d6i voi cac thuc thé b1en dao. bay 1a mét cong cu quan
trong Ve ap dung cong nghg tién tién dé phat trién nén tang “Ha tang dit liéu khong gian dia ly quoc
gia” vé bién dao cua Viét Nam, hudng té1 dap umg yéu cau quan ly Nha nudc, phat trién kinh té -
x4 hoi, bao dam quoc phong, an ninh; bado ddm kha nang két ndi lién thong véi ha tang dir 1iéu khong
gian dja 1y cac nudc trong khu vuc va qudc té. Phat trién Gng dung cong ngh¢ Vién tham da dugc
bang va Chinh Phu dac biét quan tam. Thu tuéng Chinh phu da ky Quyet dinh s 149/Qb-TTg
ngay 01/02/2019 phé duyét “Chién luoc phat trlen Vlen tham qudc gia dén nam 2030, tAm nhin dén
nam 2040”. Quan diém cua Chién luoc 1a phat trién vién thAm véi thiét bi, cong nghé tién tién, hién
dai. Nha nudc tap trung dau tu hé thong thu nhan dir lidu anh vién tham, co so dit liéu vién tham
qudc gia, phat trién cong nghé vién tham, quan tric va gidm sat bang vién tham trong mét s linh
vuc. Thong tin, dit liéu, san pham vién tham dap tng tiéu chuan, quy chuan k¥ thuat va duoc chia
s¢, su dung c6 hi€u qua trong cac nganh, cac linh vuc.

2. Phuong phap

Phuong phép dé¢ xuat giam sat 6 nhiém phong xa nudc bién dugc giai quyét thong qua xac
dinh dinh tinh cling nhu dinh lugng vé kha nang hép thu birc xa Mt Troi cua thyc vat phu du ¢ 16p
nude mit c6 do sdu z (m) bang cong nghé vién tham.

2.1. Thuee vit phit du tiv vién tham vé tinh

Thuyec vat phu du 13 nhiing sinh vat don bao da dang vé mit phan loai, sdng & tang trén ctia gan
nhu tat ca cdc viing nudc trén Trai dat, va chung c6 kha ning quang hop. Qua trinh quang hop rong
hang ndm cua riéng thuc vat phu du dai duong c6 mirc do tuong tu nhu cta tat ca cac loai thuc vat
trén can va né dong mot vai tro quan trong trong chu trinh carbon sinh quyén [11]. Ning suét dai
dwong bi tac dong manh boi cac bién d6i khi hau nhung viée dinh lugng tac dong nay va sy du doan
su thay d6i trong twong lai doi hoi su hiéu biét vé cac yéu té moi truong, muc d6 sir dung anh sang
va tang truong cua thuc vét phu du. Tuy nhién, viéc xac dinh déc diém toan cau vé sy bién doi sinh-
ly cua bién duoc cho 1a thach thic 16n hon nhiéu so vé&i viée chi don gian 1a dinh lugng trit lugng
thyc vat phu du. Nam 2002, hinh anh quang phd c¢6 d6 phan giai vira phai (b cam MODIS) cua
NASA véi kha ning phat hién huynh quang diép luc cta thuc vat phu du dé danh gid tinh trang sinh
ly cta ching. Cing nhu d6i voi thuc vat trén can, qua trinh quang hop 6xy trong thuc vat phu du
lién quan dén viéc thu nhan anh sang va chuyén tai dién tir gitta hai trung tim phan tng séc to chiu
trach nhiém cho qué trinh chuyén hoa 6xy, noi ning luong anh sang duoc thu nhan ¢ dang héa hoc
[12]. Su phat xa huynh quang dudi anh sang mit troi tu nhién c6 thé dugc phat hién trong phd bic
xa di 1én tu phia duoi bé mit va tir bén trén bé mit nude bién. Su phat xa tor Mat Troi va su hép thu
sdc t6 manh béng tin hi€u “huynh quang ty nhién” cua thuc vat phu du bién, ban dau duogc dé xuét
nhu mét céng cu dé tinh ty 16 quang hop cua thuc vat phi du va c6 thé ghi lai sy bién ddi sinh-ly
[13]. Nhimg quan sat hién truong nhu vay 1a cong cu dé phat trién kha nang phat hién huynh quang
bang dau thu cam bién trén vé tinh. Cho dén nay, viéc ap dung béng quan sat vé tinh hién tuong
huynh quang cua thyc vat phu du diép luc con han ché. Bayeu t6 chinh diéu chinh sy phan b6 huynh
quang cua thuc vat phu du toan cau, 1a: (1) ndng do sic td, (2) phan Gmg quang-sinh bao vé, ngin
ngtra thiét hai do anh sang c6 cudng d6 cao, va (3) hién tuong tu che bong trong hiéu suat hip thu
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anh sang [14]. San luong luong tir huynh quang cua thuc vat phu du diép luc quan tric tir vé tinh co
thé chimg minh mot céng cu méi quan trong dé xac dinh dic diém tng suit chat 6 nhiém trong cac
dai duong, cai thién uéc tinh quang hop cta dai dwong va giai quyét cac van dé tuong tac giita sinh
vat phu du va khi hau.

Huynh quang diép luc (F) 1a mot thong luong nho dé khur sy kich thich d6i voi nang luong
anh sang Mat Troi duoc thyc vat phu du hép thyu phuc vu trao ddi chét, thai 6-xy. Dong anh sang
huynh quang nay duoc phan giai dé dang trong dir lidu truong burc xa va thuong duge diéu chinh
boi: ndng d6 hay ham luong chat diép luc (Chl), hé sb hap thy riéng cta thuc vat phu du diép luc
(<a *ph>), théng lugng cua birc xa hoat dong quang hop (iPAR) ¢ thoi diém thu nhan anh, va ning
sudt lugng tir cia huynh quang () [15]:

F = Chl.(a}y).iPAR. ¢ (1)

Phuong trinh (1) néu bat nhitng phu thudc co ban cua phat xa huynh quang cam ung Mat Troi,
nhung cac yéu td bo sung khac can phai duge xem xét khi trich xuat tin hiéu huynh quang cua thyc
vat phu du tr anh vién tham.

Su phan bd huynh quang di¢p luc thuc vat phu du dai dwong md, toan cAu (Fsat) khi sir dung
cu thé 14 anh vé tinh Modis sau khi tinh iPAR, chung ta c6 phuong tinh (2) don gian hon:

Fear = Chlsgr(abn)-¢.S (2)

Trong d6 S = 100 (mWem ™ 2 pm™ s~ ! m); Chlsat 1a ndng d6 chét diép luc ¢ 16p bé mit trich
xuét tir vé tinh Modis.

Hinh 1: Ham lwong phit du diép luc (chlorophyll-a) dwoc trich xudt tie vé tinh Modis

Pé thu dugc tin biéu huynh quang diép luc tir anh vién tham mau dai duong, can tinh do cao
duong huynh quang d€ loai bo anh huong cia tan xa nguoc va tan xa Raman [16], vi du cho anh
Modis, trude hét tinh Fgye tor 3 bude song 678 pum, 667 um, va 748 um:

Fsat = Lwn(678) — 2 Lyn(667) — — Ly (748) (3)

Trong d6 Lww (A) 1a buc xa ro1 khoi mat nude ciia bude song A dugc chuan hoa, c6 don vi 1a
[mWem 2 sr]. Sau d6, tinh birc xa huynh quang hay goi 1 d6 cao dwong huynh quang Lw, s (07,678)
duoc xac dinh:

b ooy _ g Ea(0%678) (4)
LW f(O 678) - sat Fy (678)

Ky hiéu 0 14 biéu dién dai lugng & ngay phia trén bé mit nude ciia bude song A cu thé. Eqla
thong lugng birc xa mét troi di xudng truc tlep tiép can t6i bé mat nude, Fo 1a ning luong birc xa
mit troi & dinh khi quyén cta budc song cu the. .

Su c6 mat cia bic xa huynh quang tir 16p nude phia dudi bé mat gitta d0 sau z1 va z 1 + A, duge do
O dai phat xa (Aem) l1a:
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¢ Zq 700nm (5)
ALy (21,42, o) = —f f —apn(z,)Ey(07, Ne KADzq)dz
41tCr J, 4 pz Jaoonm he

Trong d6: K(z, 1) [m '] — hé s6 suy giém 4nh sang trong mo trudng nudc; apn(z, 1) [m '] — hé
s6 hap tu birc xa ctia phu du; Eo(07,1) [Wm 2 nm '] - luong chiéu xa (tir Mt Troi) ngay dudi bé mit
nudc; Cr[nm] — la ty 1€ nghich ddo cua cac photon huynh quang tai dai song phat xa dugc phat hién
xung quanh Aem s0 Vi phd huynh quang toan phan; ¢ 13 ning sut lugng tir ciia huynh quang (téng
sO photon huynh quang trén moi photon hap thy); A/hc — tham s chuyén dbi Eo(0",4) vé don vi
lwong tir [m 2 s~ nm ™! ], theo [6,10]; 47 — hing sb giai thich rang huynh quang 1a dang huéng. Pon
viclia AL w, ¢ (zl, Aem) 12 don vi luong tir [m2 s~ nm™!].

Anh sang huynh quang bi suy giam trén duong di dén bé mit nude v6i hé sé suy giam khuéch
tan, ki (hem). Tich hop doc theo d6 sdu z s& 1a tong lwong anh sang huynh quang [17,18], chung ta
nhan duoc:

__9 700 A 1 - 6
Ly (07, Aem) = mf 100 e gy W (D07 D2 (6)

Luong buc xa huynh quang roi khoi nude di vé ddu thu cam bién trén vé tinh, Ly ¢(0+, Aem)
dung bang luong birc xa huynh quang ngay bén dudi mit bién, Ly (0-, Aem), truyén qua giao dién
mat phan cach giita khong khi-bién (air-sea interface):

Ly (0% Ag) = T2 7

Trong d6 ny 1a chi sé khiic xa clia nudce bién va t 1a tham sb truyén birc xa theo phuong thién
dia (nadir) trén mit bién.

Téng luong birc xa theo (6) va (7) s& dung bang luong birc xa cua (4), vi du cho anh vé tinh
Modis ¢ budc song phat xa (678 nm). Tir ddy ta sé& tinh dugc nang suit luong tir gsat:

" 4mng, Cr E;(0%,678)F,q: (8)
Sat = tFy(678) (700 A 1 -
0(678) Jro T R T79) apn (M) Ep (07, 2)dA

Phan trinh bay trén day cho ching ta thay rang dudi tac dong ciia ngudn ning luong chiéu xa
Mat Troi, cac sinh vat phu du ¢6 cau tao don bao song ¢ 16p nudc mat ¢ d sdu z (m) sé hép thu va
thyc hién trao doi chat dé ton tai va phat trién. Trong qua trinh do, chung phat ra anh sang huynh
quang. Luong ning lugng anh sang huynh quang “chui” khoi mit nude va duoc dau cam bién vé
tinh “bat” dugc. Dac trung cho céc loai sinh vat phu du 1a sinh vat phu du di¢p luc (chlorophyll-a).
Loai sinh vat pht du bién rat nhay cam voi moi trudng, vi vay khi méi trudng nudce bi 6 nhiém (vi
du phong xa) thi kha nang hap thy birc xa mat troi s& bi suy giam kéo theo lwgng huynh quang phat
ra riing bi suy giam, va tin hiéu pho birc xa trén anh vé tinh cung suy giam theo. Sur dung dac diém
nay, phu du diép luc co thé duoc coi 1a d6i tugng dé giam sat chat lugng nude bién.

2.2. Sw hdp thu birc xa Mt troi ciia thwc vit phi du diép luc

Hai vé tinh cho méi trudng bién ching ta co thé sir dung trong thyc té hién nay nhim giam
chi phi 14 anh vé tinh Sentinel-3 OLCI va anh vé tinh Modis Aqua nham tinh luong birc xa ma phu
du diép luc hép thu trong viéc theo doi trang théi 6 nhiém nudc bién. Luong btrc xa dugc hép thu
boi phu du diép luc ARP duoc viét dudi dang tong quat sau:

700 z (9)
ARP = f faQ(A)EO(/l, z)dzdA
400 © )

Trong d6 ay(A) 1a hé so hap thu cua phu du, E — buc xa chiéu xa cua Mat Troi, z — do sau

16p nude mit. Pai luong Ey(2) c6 mbi quan hé:

Ey(2) = E (2) N E,(2) (10)
ta(z)  py(2)
Véi
Eq(2) = E4(07)e ™% Ey(2) = E,(07)e ™" w? (10a)
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Va
Kq = (a+by)/pq, Ky = (a+by)/ity (10b)
Trong do: Ki la h¢ so suy giam khuyéch tan di xudng (i= d) va di lén (i =u); Ei — buc xa chiéu
xa di xudng (i = d) va di 1én (i = d); a, by — hé s6 hip thu toan phan va hé sb tan xa nguoc toan phan;
fi; (i = d,u) — cosin trung binh ciia goc thién dinh Mt Troi tmg véi chiéu xa di xudng va di 1én. 0-
- dai luong duoc tinh ngay & duoi bé mit nudc.
Sau khi thé (10), (10a), (10b) vao (9) va tinh tich phan, chiing ta nhan dugc cong thirc cudi cung &
dang tong, vi du cho anh Modis tng véi 6 kénh anh ¢ dai phd kha kién, (véii=l, 2, ..., 6) va dd
sau z = 685 mm:
6
. _ [1—e () zegs | 1 — e (X)) Zess (11)
ARP= A E (A — —
Z 9 (A)Wag () Ea(hy 0 Iwea(i) | 552+~ 5
Trong d6: wag — ham trong s ctia hé sb hap thu cta phu du; wed - ham trong s cua birc xa
chiéu xa di xudng; R (M) — gia tri phan xa cta chiéu xa va duoc tinh theo cong thirc:
2
)= k.. Qni (12)
*[1-pO][1L - p(Osar)]
Trong d6: R, — phan xa vién tham; Q — hé so; nw — hé s6 khuc xa cua nudc bién; 0 va Osat
— Goc thién dinh Mat Troi va goc thién dinh vé tinh.
Dé tinh Ed 0-) cho budc song A bat ky ttr cong thirc (IOa) can c6 Ed (0+) tuc 1a birc xa chiéu
xa (cua Mat Troi) di xudng ngay bén trén bé mat nude, gom 2 thanh phan 13 birc xa chiéu xa truc
tlep (dd) va khuyech tan (ds):

Eq(2,07) = Egq(A4,0M)(1 — pg) + Egs(4,07)(1 — ps) (13)

Trong d6: pg va ps 13 phan xa bé mit bién truc tiép va phan xa bé mit bién khuyéch tan va
duoc xac dinh:
{Pd = Pasp T Pr (13a)
Ps = pssp + pf

V61 pusp; Pssp — phan xa guong truc tiép va phan xa guong khuyéch tan dugc tinh theo dinh luat
Fresnel; py — phan xa bot song bién, phu thudc vao van tbe gio W.

Thanh phan E;4(4,0%) tir (13) 1a thanh phan chiéu xa tryc tiép di xudng tir Mt Troi duge
x4c dinh theo biéu thirc sau [18]:

E,q(1,0%) = F, cos(0) n T, (14)

Trong d6: Fo 1a lugng chiéu xa & dinh khi quyén tmg voi bude song A, 8 — goc thién dinh mat
troi; Ti 14 cac tham sb truyén bire xa trong khi quyén cua cac thanh phén i khi quyén.

Thanh phan E45(1,0%) tir (13) 1a thanh phan chiéu xa khuéch tan di xudng tir Mat Troi dugc
x4c dinh theo bi€u thuc sau:

Eqs(A,09) =L+ 1, + 1, (15)

Trong d6: I; I; 1, —1a cac thanh phan khuyéch tan ciia clia bue xa chiéu di téi mat bién xuét
hién boi tan xa phéan tir khi khi quyén, tan xa do sol-khi va da tuong tac giira bé mat va khong khi.
Thanh phan tht 3 trong (15) trong thuc té bang 0.

Trén day la tom luoc nhitng thuat toan co ban dé tinh lugng birc xa hip thu cua phi du ma né
su dung dé trao d6i chat trong qua trinh ton tai va phat trién gan lién v6i hién twong huynh quang
ma dau cam bién trén vé tinh thu nhan dugc. Sy thay d6i lugng birc xa hap thu cua phu du cho mot
don vi khéi luong xac dinh trén mot don vi dién tich pixel anh s& cung cap cho chung ta biét dugc
moi truong co6 bi 6 nhiém khong.

V1en tham la cong ngh¢ gian tiép giam sat phat hién sy bét binh thuong cua moi truong, vi
vay can c6 s6 liéu ngoai nghiép b tro. Cu thé, can c6 cac mau nudc bién thu thap & mot sd diém
ma chung ta quan tim va dugc xu 1y do trong phong thi nghiém nho cac thiét bi chuyén dung dé
phat hién 6 nhidm nudc 1a do chat phong xa hay cic ngudn 6 nhiém khac. Vién tham sé& thyc hién
tham chiéu tir burc xa anh sau khi d duge xu ly ddi voi s6 liéu thuc dia. Trén co s& dod chung ta c6
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thé 1ap ban do phan bd khong gian 6 nhidm theo dinh luong trén mdi pixel anh. Day 1a nhimg dir
lidu sat thoi gian thue khi chiing ta st dung vé tinh ¢6 dg phén giai thoi gian ngan nhu vé tinh Modis.
Duéi day 1a so dd minh hoa tom tat quy trinh giam sat 6 nhiém chat phong xa trong nude bién bang
tich hop cong nghé vién tham va s liéu quan tric thuc dia (hinh 2):

Dit liéu anh vién tham

A 4
X Iy ky thuat anh vién tham (loai bo tin hiéu
nhiéu do méi trrong, chiét tach birc xa vién tham
o1 khoi nwde vé dau thu,...)

h 4

‘ Trich xuét ham lugng phti du diép luc (Chl-a) ‘

A4

Sé liéu quan tric thuc dia

‘ Trich xuét ham lwgng birc xa huymh quang

| GIS |

‘ Ham hrong nhiém phéng xa cia nude bién ‘

Hinh 2: So @6 minh hoa tém tdt quy trinh 1 giam sat 6 nhzem chatphong xa trong niede bién bang tich hop cong nghé
vién tham va sé liéu quan trdc thue dia

3. Két luan

Bai bao dé xuat mot phan vé phuong phap giam sat 6 nhiém phong xa méi trudong bién két
hop vdi s6 lidu quan tric thuc dia trén tin hiéu huynh quang do phu du phat ra trong qua trinh hép
thu nang luong anh sang Mat troi. Loi thé ctia phuong phap 13: ¢6 thé st dung mién phi anh vé tinh
vé bién va dai duong ctia My va EU két hop véi anh vé tinh ciia Viét Nam; quy m6 giam sat rong
va sat voi thot gian thyc; lam chu duge phuong phap va cac thuat toan can thiét dé xay dung phan
mém doc lap; ddi tuong nghién ctru st dung 1a thuc vat phu du di€p luc c6 do nhay cao ddi voi su
thay d6i ciia moi truong bién va dai dwong. Nhom tac gia sé tiép tuc nghién ctru thir nghiém phuong
phép tai khu vuc vinh Bic Bo va sé kiém chuing, danh gid do chinh x4c trong bai bao tiép theo.
Cam két ciia céc tac gia

Tt ca cac tac gia co tén trong bai bao cam két sy dong thuan va khong c6 xung dot lgi ich
trong cong bd khoa hoc tai bai bao nay.
Tai li€éu tham khao

[1] Henning Dahlgaard, “Bioindicators for Monitoring Radioactive Pollution of the Marine
Environment”, Rise National Laboratory, DK-4000 Roskilde, Denmark, May 1981.

[2] Assinder DJ, Robinson CD, Halsall J, Telford A., (1994) “The distribution and behavior of
artificial radionuclides in sediments of the north Wales coast, UK”, Journal of Radioanalytical
and Nuclear Chemistry-Articles 182(2):225-235, http://dx.doi.org/10.1007/BF02037498.

[3] Pettersson H.B.L., Amano H., Bereznhov V.I., Chaykovskaya E., Chumichev V.B., Chung
C.S., Gastaud J., Hirose K., Hong G.H., Kim C.K., Kim S.H., Lee S.H., Morimoto T., Nikitin
A., Oda K., Povinec P.P., Suzuki E., Tkalin A., Togawa O., Veletova N.K., Volkov Y.,
Yoshida K., “Anthropogenic Radionuclides in Sediments in the NW Pacific Ocean and its
Marginal Seas: Results of the 1994-1995”, Japanese-Korean-Russian Expeditions, The
Science of the Total Environment, 237/238, pp. 213-224, 1999.

[4] Ahmad Z, Yii MW, Abu Bakar AS, Shahar H. (2010), “Spatial distributions of Cs-137 and
Pu239+240 in surface seawater within the Exclusive Economic Zone of East Coast Peninsular
Malaysia”, Applied Radiation and Isotopes 68(9):1839-1845,
http://dx.doi.org/10.1016/j.apradiso.2010.04.012

21


http://dx.doi.org/10.1016/j.apradiso.2010.04.012

[3]

[6]

[7]
[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Magazine of Geodesy — Cartography Tap chi Tric dia - Ban d6
Vol 10, N° 01 (03/2024), ISSN: 2615-9481 Tap 10, S6 01 (03/2024), ISSN: 2615-9481

Jian Zheng, Tatsuo A Ono, Shigeo Uchida, Jing Zhang and Makio C.Honda, ““ Distribution of
Puisotopes in marine sediments in the Pacific 30 km off Fukushima after the Fukushima
Daiichi nuclear power plant accident”, Geochemical Journal, Vol. 46, pp.361-369, 2012.
Otosaka S, Amano H, Ito T, Kawamura H, Kobayashi T, Suzuki T, Togawa O, Chaykovskaya
EL, Lishavskaya TS, Novichkov VP, Karasev EV, Tkalin AV, Volkov YN, (16 Oct 2006)
“Anthropogenic radionuclides in sediment in the Japan Sea: distribution and transport processes
of particulate radionuclides”, Journal of Environmental Radioactivity 91 (3), pp.128-145, doi:
10.1016/j.jenvrad.2006.09.001

Junwen Wu, Xiyu Xiao, and Jiang Sun, (29/05/2020), “Distribution and budget of '*’Cs in the
China Seas”, doi: 10.1038/s41598-020-65280-x.

Linsen Yang, Yongchao Qian, Xiang-Yu Kong, Mengting Si, Yuanyuan Zhao, Bo
Niu, Xiaolu Zhao, Yan Wei, Lei Jiang, and Liping Wen, “Specific Recognition of Uranyl Ion
Employing a Functionalized Nanochannel Platform for Dealing with Radioactive
Contamination”, ACS Appl Mater Interfaces 2020, 12, 3, pp.3854-3861, 2020.

Masaaki Akamatsu ,Hirokazu Komatsu, Atsuki Matsuda ,Taizo Mori , Waka Nakanishi ,
Hideki Sakai, Jonathan P. Hill , and Katsuhiko Ariga, (2017), “Visual Detection of Cesium
Ions in Domestic Water Supply or Seawater wusing a Nano-optode”,
https://www.journal.csj.jp/.

Behrenfeld, M. J. Randerson, J. T., McClain, C. R., Feldman, G. C., Los, S., Tucker, C.,
Falkowski, P.G., Field, C.B., Frouin, R., Esaias, W., and Kolber, D. and Pollack, N.,
“Biospheric primary production during an ENSO transition”, Science, 291, pp.2594-2597,
2001.

Falkowski, P. G. and Kolber, Z., “Variations in chlorophyll fluorescence yields in
phytoplankton in the world oceans”, Aust. J. Plant. Physiol., 22, pp.341-355, 1995.
Schallenberg, C., Lewis, M. R., Kelley, D. E., and Cullen, J. J., “Inferred influence of nutrient
availability on the relationship between Sun-induced chlorophyll fluorescence and incident
irradiance in the Bering Sea”, J. Geophys. Res., 113, C07046, doi: 10.1029/2007JC004355,
2008.

Bricaud, A., Morel, A., Babin, M., Allalli, K. and Claustre, H., “Variations of light absorption
by suspended particles with chlorophyll a concentration in oceanic (case 1) waters: Analysis
and implications for bio-optical models”, J. Geophys. Res,103, 31,033—-31,044, 1998

Babin, M., Morel, A. and Gentili, B., “Remote sensing of sea surface sun-induced chlorophyll
fluorescence: consequences of natural variations in the optical characteristics of phytoplankton
and the quantum yield of chlorophyll a fluorescence”, Int. J. Remote Sens., 17, pp.2417-2448,
1996.

Abbott, M. R. and Letelier, R.M., (1999) “Algorithm theoretical basis document chlorophyll
fluorescence”, MODIS product number 20, NASA, http://modis.gsfc.nasa.gov/data/atbd/atbd
mod22.pdf

Huot Y., Brown C. A. and Cullen J. J, “New algorithms for MODIS sun-induced chlorophyll
fluorescence and a comparison with present data products”, Limnol. Oceanogr. Methods, 3,
pp-108-130, 2005.

Kiefer, D. A., Chamberlin, W. S. and Booth, C. R., “Natural fluorescence of chlorophyll a:
Relationship to photosynthesis and chlorophyll concentration in the western South Pacific
gyre”’, Limnol. Oceanogr., 34, pp.868—881, 1989.

Leckner, B., “The spectral distribution of solar radiation at the earth's surface — elements of
a model”, Solar Energy, 20, pp.143—150, 1978.

Article © 2024 by Magazine of Geodesy - Cartography is licensed under CC BY 4.0

22


https://europepmc.org/authors/0000-0003-2087-9676
https://europepmc.org/search?query=AUTH:%22H%20Amano%22
https://europepmc.org/search?query=AUTH:%22T%20Ito%22
https://europepmc.org/search?query=AUTH:%22H%20Kawamura%22
https://europepmc.org/search?query=AUTH:%22T%20Kobayashi%22
https://europepmc.org/search?query=AUTH:%22T%20Suzuki%22
https://europepmc.org/search?query=AUTH:%22O%20Togawa%22
https://europepmc.org/search?query=AUTH:%22E%20L%20Chaykovskaya%22
https://europepmc.org/search?query=AUTH:%22E%20L%20Chaykovskaya%22
https://europepmc.org/search?query=AUTH:%22T%20S%20Lishavskaya%22
https://europepmc.org/search?query=AUTH:%22V%20P%20Novichkov%22
https://europepmc.org/search?query=AUTH:%22E%20V%20Karasev%22
https://europepmc.org/search?query=AUTH:%22A%20V%20Tkalin%22
https://europepmc.org/search?query=AUTH:%22Y%20N%20Volkov%22
https://doi.org/10.1016/j.jenvrad.2006.09.001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32472036
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20X%5BAuthor%5D&cauthor=true&cauthor_uid=32472036
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20J%5BAuthor%5D&cauthor=true&cauthor_uid=32472036
https://dx.doi.org/10.1038%2Fs41598-020-65280-x
https://www.journal.csj.jp/author/Akamatsu%2C+Masaaki
https://www.journal.csj.jp/author/Matsuda%2C+Atsuki
https://www.journal.csj.jp/author/Mori%2C+Taizo
https://www.journal.csj.jp/author/Nakanishi%2C+Waka
https://www.journal.csj.jp/author/Sakai%2C+Hideki
https://www.journal.csj.jp/author/Hill%2C+Jonathan+P
https://www.journal.csj.jp/author/Ariga%2C+Katsuhiko
https://www.journal.csj.jp/
https://www.geocartagis.org/thong-tin-khoa-hoc
https://www.geocartagis.org/
https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

