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Tém tat: Hién nay, méay do phd cam tay duoc st dung nhiéu trong cic nghién ctru thue nghiém dé xay dung
céc bd mau chia khoa giai doan anh vién tham. Tuy nhién, do phd phan xa trong thuc t& gép rat nhiéu kho
khan. Mot trong nhiing khé khan d6 la sy thay déi lién tuc ctia nang luong biic xa mat troi dan dén sai s&
trong cac két qua phan tich. Nghién cttu nay xac 14p quy trinh thuc nghiém do phd phan xa trong phong dé
tinh toan ham twong quan gitra gid tri pho phan xa va ham lueong vat chat lo ling ctia nude bién 6 khu vuc
ven bién thanh phd Hai Phong. Quy trinh nay loai bé dwgc nhitng sai s& do sy thay ddi lién tuc ctia nang
lwong mat troi. Két qua nghién ctu da xéc dinh dwoc ham luwgng vat chét lo lang (NTU — Nephelometric
Turbidity Unit) va ti s6 kénh NIR/Green (can hong ngoai/xanh luc) ¢6 tuwong quan ti 1& thuén véi nhau theo
ham NTU = 3197 x (NIR/Green) — 511,37 véi hé t8 tuong quan r = 0,979. Ap dung tinh toan cho anh Landsat
7 chup ngay 05/10/2009 thi ham luwgng véat chét lo ling ctia nwde khu viee nay ¢é gia tri dao dong tir 244 dén
981 NTU, phan bd giam dan tir cac ctia séng ra phia bién.

Tw khoa: Do phd thuc nghiém, ham luong vat chét lo liing, Hai Phong, Landsat 7
1 Moé dau

Nudc la nguodn tai nguyén quan trong anh huwong truc tiép dén su séng ctia toan bd cac
sinh vat trén trai dat, vi vay viéc theo doi, quan ly va danh gia hién trang chat luong nudc luén
la viéc 1am can thiét. Ham lwgng vat chat lo ltng 1a mot trong nhiing chi s6 danh gia chat lugng
nudc; don vi do ham luong vat chat lo ling 1a NTU (1 NTU =1 mg SiO2/L = 1 don vi ham luong
vat chat lo ltng) va né duoc do bang méay quang phd. Phuong phép truyén thdng d& do ham
lwong vat chat lo ltng ctia nudce 1a st dung may quang phd do cac mau nudce 14y ngoai thuc dia.
Phuong phap nay bi han ché béi s6 lugng mau thu thap duwoc va két qua tinh todn chi mang tinh
dai dién cho mdi diém lay mau. Vi thé, viéc st dung cac thong tin thu dugc tie tw liéu vién tham
d€ tinh toan ham luwong vat chat lo litng ctia nudce sé cho chung ta mot két qua tong quat hon so
v6i phuong phap truyén thong khi nghién cttu cho mét khu vue rong 16n [8]. Nhiéu nghién ctru
da chi ra rang nhitng khac biét chinh gifta hai loai nuéc duc va trong duoc thé hién 16 trong dai
pho 400-800 nm. Trong dai pho nay, nuwdc duc c6 hé sd phan xa 1én hon dang ké so véi nude
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trong [7]. Diéu nay tao co sd cho viéc phat hién va tinh toan hoi quy moi twong quan gitra hé s6
phan xa va ham luong vat chat lo ling ctia nude. Thong thuong, d€ tinh todan ham twong quan
nay, nguoi ta thwong hay st dung nhitng mau do ham lwong vat chat lo ltig ngoai thuc dia cta
khu vuc nghién cttu. Tuy nhién, viéc nay gap phai mot s6 kho khan nhw thoi diém do tai cac vi
tri khong giong nhau va ciing khac ca thoi diém vé tinh chup anh, vi thé c6 thé gay nén nhiing
sai s8 khong nhé. Do vay, nghién ctru nay nham dé xuat mot quy trinh thuc nghiém trong phong
stt dung mdy do phd cam tay dé xay dung ham twong quan gitra gia tri phd phan xa va ham
luwong vat chét lo ling cua nudc.

2 Khu vuc va tu liéu nghién ctru

21 Khu vuc nghién cttu

Hai Phong la thanh phS nam & phia Dong Bac Bac Bg, c6 bo bién dai trén 125 km, k& ca bo
bién quanh cac dao ngoai khoi véi mang ludi song ngoi day dac va 2 ctra sdong 16n 1a cira song
Van Uc va Lach Tray. Hién nay, moi truong nude khu vuc ven bién Hai Phong dang ¢6 xu huéng
bi 6 nhiém nghiém trong bdi cac hoat dong kinh t& — xa hoi ctia con nguwdi nhu xay dung ho chita
trén thuong ngudn séong Hong, nudi trong thay hai san ven bién va ddc biét 1a stc ép ctia qua
trinh d6 thi héa va sy phét trién manh mé ctia cang bién dan dén viéc xa mot lugng 16n chat thai
truc tiép ra bién.

Chinh vi thé, can thiét phai tién hanh cac nghién ctru quan trac, ddnh gia nhanh va cé hiéu
qua hién trang chat lwgng moi treong nudc ma dién hinh 1a ham luong vat chat lo ling khu vuc
d¢6i bo bién thanh phd Hai Phong.

22  Tuliéu nghién citu

Nghién cttu nay stt dung anh vé tinh Landsat 7 ky hiéu LE71260462009278 EDC00 chup vao
ngay 05/10/2009, nguén: Cuc khao sat dia chat Hoa Ky (The United States Geological Survey) co
kich thudc canh anh 170 km x 183 km, bao gom 7 kénh anh sd th tu tit 1 dén 7 va 1 kénh toan
sac (Panchromatic) (Bang 1). Cac kénh anh thudc viing biic xa nhin thdy va can hong ngoai la cac
kénh anh chinh st dung trong nghién ctru. Truedc khi dwa vao xi ly, anh duogc cat theo ranh gisi
ctia khu viee nghién cttu (Hinh 1).

Bang 1. Thong s6 cac kénh phd anh Landsat 7

Kénh Budc song (um) Do phan giai (m)
1 0,45-0,515 30
2 0,525-0,605 30
3 0,63-0,69 30
4 0,75-0,90 30
5 1,55-1,75 30
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Kénh Budc song (um) D phan giai (m)
6 10,40-12,5 60
7 2,09-2,35 30
Pan 0,52-0,90 15

(Nguon http:/fwww.nasa.gov)

Hinh 1. Anh Landsat 7 t& hop mau gia tiéu chuén khu vyc Hai Phong (05/10/2009)

3  Phwong phdp nghién cttu
3.1 Phuwong phap vién tham

Phan mém xt ly anh ENVI 4.2 dugc sit dung d€ hiéu chinh hinh hoc, chuyén déi gia tri s6
cua anh vé tinh Landsat 7 vé gia tri phd phan xa va tinh anh ti s6.

Hiéu chinh hinh hoc: Anh vé tinh Landsat 7 goc sau khi tai vé dang & hé toa 46 WGS-84, dé
c6 thé stt dung dong bo véi cac tw liéu khéc. Cac tac gia da tién hanh nan chinh va chuyén hé toa
d6 ctia anh vé hé toa do VN2000 dia phuong.

Chuyén doi gid tri s6'(DN) vé gid tri ph6 phan xa: Thong qua hai bude chuyén doi duoc trinh bay
cu thé ¢ dudi day, gid tri sO cia anh Landsat 7 duge chuyén sang gia tri bitc xa va gid tri phd phan xa.
Két qua tinh chuyén nhu Hinh 2.

Buéc 1: Chuyén tir gid tri DN sang gid tri bikc xa bang cong thirc

LA = (GainA x DN7) + BiasA
trong d6 LA la gia tri bitc xa [Watts/(sq ‘meter - um - ster)], DN7 la gia tri DN ctia anh Landsat 7, GainA
va BiasA la gia tri riéng ctia tirng kénh anh. Gia tri méi nhat ctia GainA va BiasA da dwoc dua ra ¢ (Bang
2) [1].
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Béng 2. Gid tri Gain va Bias ctia anh Landsat 7

Band Gain Bias

1 0,778740 -6,98
2 0,798819 -7,20
3 0,621654 -5,62
4 0,639764 5,74
5 0,126220 -1,13
7 0,043898 -0,39

Buc 2: Chuyén doi gid tri bikc xa sang gid tri phd phdn xa bing cong thirc

RA =

T X LAXd?

" Esunix sin(6SE)

trong d6 RA la gid tri phd phan xa can chuyén, LA 1a gia tri btrc xa tinh ¢ bude 1, d 1a khoang cach
trai ddt va mat troi tinh bang don vi thién vén, gia tri nay phu thudc vao ngay chup anh, tinh
bang cach tra bang, OSE 1a gbc chiéu ctia mit troi c6 trong file dinh kém theo anh Landsat, Esuni
la gia tri bitc xa cia mat troi (Bang 5) [1].

Bang 3. Gid tri bttc xa ctia mat troi twong tng vdi cac kénh banh Landsat 7 [1]

Band

Esun, A [Watts / (sq - meter - um)]

1

1997

1812

1533

1039

230,8

N[O || W (N

84,9

(a)

Vabue
Figh: 038109

Low:01119%

(b)

Hinh 2. Kénh 3 anh Landsat 7 gid tri DN (a) va gia tri ph6 phan xa (b)

Burde 3: Tinh anh ti s6

Dé phan anh anh hwong ctia ham lwgng vat chat lo ling nude dén gid tri pho phan xa, cac
tac gia stv dung ty so gitta kénh NIR/Green [3]. Trong nghién cttu nay, cong cu “Band Math” trong
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phan mém ENVI 4.2 duwoc stt dung dé€ tinh ty s6 gitta kénh 4 va kénh 2 cua anh Landsat 7. Két
qua thu duoc anh ty s6 phan anh ham lwgng vat chét lo ling trong nuwdce véi gia tri tir 0,2363 dén
0,4688 (Hinh 3).

Hinh 3. Anh 4 s6 kénh NIR/Green tinh tir &nh Landsat?

3.2 Phuwong phap thuc nghiém

Phuong phap thuc nghiém la phuwong phap t6t nhat dé thiét 1ap quan hé nhan qua la tién
hanh mét thir nghiém ma trong d6 cac tac ddng ctia bién an c6 thé duoc kiém soat. Trong khi tién
hanh tht nghiém, nguoi thi nghiém sé chu dong thay ddi x va quan séat cac thay doi cua y [6].
Nghién ctru thuc nghiém la phuong phép duoc ap dung phd bién khong chi trong Khoa hoc Tu
nhién, Khoa hoc Ky thuét — Coéng nghé¢, Y hoc ma ca trong Khoa hoc Xa héi va cac linh viec khoa
hoc khac.

Trong nghién cttu nay, may do phd cam tay RS 232, may do ham luong vat chat lo ling
HACH va mot s6 dung cu khéc (Bang 4) duoc st dung dé€ do pho thuc nghiém trong phong nham
loai bo su thay ddi lién tuc ctia birc xa mat troi va khi quyén bén ngoai gitp cac két qua pho phan
xa ctia nhiéu mau déi teong thu thap ngoai thuc dia co6 d0 tin cay cao hon thong qua ba budc.

Bang 4. Trang thiét bi st dung

STT  Téndungcu Pic diém Khac
1 May do phd cam - Dai séng 325-1075 um
tay RS 232 — Truong nhin 7,5°
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STT  Téndungcu Dic diém

2 May do ham  -Khoang do: 0-1000 NTU
luong vét chat lo a1 N
limg HACH - b6 chinh xac: +2 %

- Do phan giai: 0,01 NTU

3 Mot s8 cong cu  Ngudn sang, chan may do phd, thiing dung mau nude
ho tro khac

Buc 1. Ly mdu do ngodi thuc dia

C6 nhiéu phuong phép dé 1dy mau dé duwa vao phan tich twong quan, trong nghién cttu
nay chung t6i lga chon phuong phap diéu tra chon mau. Diéu tra chon mau 1a loai diéu tra khong
toan by, trong d6 nguoi ta chon mét cach ngﬁu nhién mét s6 du 16n don vi dai dién trong toan
b0 cac don vi cua tong thé chung d€ diéu tra roi dung két qua thu thap duoc tinh toan, suy rong
thanh cac dac diém ctia toan bd tong thé chung.

Mau duoc 18y ngau nhién theo tuyén ti ctra song kéo dai ra viing bién, bdi vi theo quy luat
tw nhién cua khu vuc nay thi sw phan bd ham lwgng vat chat lo ling cia nuede sé giam dan tie cira
song ra bién. S§ luong mau can thu thap 1a 30 ¢ dam bao d tin cay trong tinh toan thong ké [4].
Mot quy trinh do phé thue nghiém khép kin trong phong da duoc xay dung, nén thoi gian lay
mau khong can triing véi thoi gian chup anh vé tinh. Nhém nghién ctru da phdi hop cting véi
Vién Tai nguyén va Moi truong bién Hai Phong tién hanh dot khao sat va thu thap mau nudc
vao ngay 12/10/2016. L9 trinh khao sat thu nhan mau duogc chon 1a hai tuyén xuat phét tir ctia
song Van Uc va ctra song Cam d€ dam bao thu nhan dwoc day du cac mau dic trung cua khu
vire nghién ctru.

Hinh 4. Vi tri diém 1&y mau ngoai thuc dia
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Bu6c 2. Do ham lwgng vt chit lo lirng ctia mdu

May do HACH duoc can chinh bang cac mau chudn ma nha san xudt da cung cap, tiép
theo tién do tat ca cac mau da thu duoc ngoai thuc dia va ghi lai cac thong sd twong tng (Hinh
5).

Hinh 5. Mau nudc va gid tri ham lugng vat chat lo ling twong tng

Butée 3. Do phé'phdn xa ciia mdu

Phé phan xa cua d6i twgng la ti 1€ phan tram cta nang luong roi xudng bé mat doi twong
va dugc phan xa trd lai. V6i cung mot d6i tuwong, d phan xa phd khac nhau ¢ cac budce song khac
nhau. D6 phan xa phd dwgc tinh theo cong thiic

ER(A)

S X 100% (1)

pA =

trong d6 pA 1a phd phan xa tai budc séng A, tinh bang %; ER(A) 1a ning lwong roi xudng ddi
twong; EI(A) la nang lugng pha xa lai tir d6i twong [2].

‘Db thi cia ang
‘lugng birc xgti
mit troi

DG thi pho
phan x3 cua
i tugng.

sourdeyed %

ance (wicm~2/nm/sr)*10(-10)

Do thi ning
lugng birc xa
fir 461 tugng

Radi

105

Hinh 6. D6 thi phd phan xa ctia d6i tugong [2]

May do phd RS 232 dugc gan cd dinh bang chan may & d6 cao 1 m so véi bé mét ctia mau
(theo yéu cau ky thuat ctia nha san xuat). Bong den treo cd dinh nghiéng mot gdc 60° so voi bé
mit mau, twong tng voi géc chiéu mat troi tai thoi diém vé tinh Landsat chup anh. Dau tién,
nhom nghién cttu do phan xa toan phan ctia bé mat tréng tiéu chuan. Bé mdt nay do nha san xuat
cung cp kém theo méy do; gia tri do duoc xap xi bang néng luong biic xa ciia ngudn sang. Tiép
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theo, 1an luot do 30 mau nwéce da thu thap ngoai thuc dia sé cac gia tri nang lwong phan xa tuong
ting. Str dung cong thitc (1) d€ tinh toan gia tri phd phan xa cho timg mau.

3.3 Phuwong phap phan tich twong quan

MGéi lién hé rang budc 14n nhau gitra cac chi tiéu, trong do sy bién dong cua mot chi tiéu
nay (chi tiéu két qua) 1a do tac dong cta nhiéu chi tiéu khac (cac chi tiéu nguyén nhan) goi la lién
hé twong quan — mot hinh thitc lién hé khong chdt ché. Mot phuwong phap toan hoc ap dung vao
viéc phan tich thdng ké nham biéu hién va nghién ctru médi lién hé tuong quan gifta cac chi tiéu
cua hién twgng tw nhién hodc kinh t€ xa hoi goi 1a phan tich twong quan [5].

Trong nghién cttu nay, mdi twong quan gitra két qua phd phan xa va ham lwong vat chat
lo lttng ctia cac mau nudc da duoc danh gid. Sau d6, xac dinh phuong trinh héi quy tuyén tinh
d€ tinh gia tri ham luwong vat chét lo lttng ctia nwde ven bién Thanh ph6 Hai Phong thong qua gia
trj phé phan xa da biét trén anh Landsat 7 cua khu vuc nay.

4 Kétqua

41 DO thi phé phan xa ctia cic miu nwéc

Sau khi tién hanh do phd 30 mau 1ay ngoai thuc dia, nghién ctru thu dugc két qua dau tién
12 D thi phd phan xa ctia 30 mau nudc ting vdi cac ham lwong vat chat lo ltrng khac nhau duoc
trinh bay trén Hinh 7. C6 thé thay rang mau nudc cang duc thi kha nang phan xa cang 16n tai tat
ca cac dai song tir band 1 dén band 4 ctua anh Landsat 7.
Spectral Data
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Hinh 7. D5 thi phd phan xa ciia mdt s8 mau nude
(B1 dén B4 la khoang budc séng cua cac kénh anh Landsat 7)
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42  Sutwong quan giita ham lwgng vat chit lo litng va phé phan xa

Dé xac dinh moi quan hé gitta ham lwong vat chat lo liing trong nuéc dén gia tri phd phan

xa, cac tac gia da tinh todn gid tri phd phan xa trung binh tai kénh NIR (band 4) va Green (band
2) va tinh ty s8 cta gia tri phd gitta hai kénh nay [3]. S& liéu ting véi dia diém 18y mau va ham
luwong vat chét lo ling twong ting duoc trinh bay ¢ Bang 5.

Bang 5. Ty s0 ctia gia tri phé phan xa trung binh gitta 2 kénh NIR va Green va ham luong vat chat lo ling

Ham luwong vat

Ham lugng vat

Diirrslulﬁy NIR/Green chat lo ling Diém 1ay mau NIR/Green chat lo ling
(NTU) (NTU)

1 0,2368 187 16 0,2369 204
2 0,2370 201 17 0,2371 217
3 0,2414 219 18 0,2511 233
4 0,2424 256 19 0,2627 236
5 0,226 302 20 0,3146 458
6 0,2354 330 21 0,3197 474
7 0,2551 369 22 0,3211 616
8 0,3135 563 23 0,3750 669
9 0,3350 587 24 0,3950 702
10 0,3550 722 25 0,4124 741
11 0,3719 746 26 0,4151 801
12 0,4178 829 27 0,4365 810
13 0,4197 835 28 0,4450 902
14 0,4351 959 29 0,4617 926
15 0,4622 981 30 0,4693 993

1200

1000 y=3197x-511.37 L

800 R=0,9786

=) *3e
£ 600 /i/,
400 ‘z
200
0 \ : \ \ |
0.1 0.2 0.3 0.4 0.5
NIR/GREEN

Hinh 8. D6 thi twong quan gitta ham luong vat chat lo ltng va chi s8
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Hinh 8 la d6 thi thé hién méi twong quan ty 1€ thuan chat (r = 0,9786) gitta ham luong vat
chét lo Ittng ciia nude va ty s6 kénh NIR/Green véi phuong trinh hoi quy la

NTU = 3197 x (NIR/Green) — 511,37 @)

4.3 Ham lugng vat chit lo ltrng cta nwéc khu viee ven bién thanh phé Hai Phong

St dung phuong trinh héi quy (2) d€ tinh toan ham luwong véat chét lo ling nudc bién tai
khu vuc thanh phd Hai Phong. Ham lwong vat chét lo ling ¢ gia tri dao dong tir 244 dén 981
NTU, noi 6 gid tri cao tip trung & cc ctia song Van Uc, Thai Binh va song Cam (Hinh 9).
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680,000 700,000 710,000
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2200000

Chu giai
— —- Ranh giéi Tharh phé
—— Ranh gié: QuanHuyén
-+ Ranh gi6i Prusong/Xa
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—— Butngéts

#  UBND Thanh phé

©  UBND QuinHuyén
Butng biy

2,280,000
2,220,000

THAI BINH 3
THAI THUY >

670,000

Hinh 9. Ham lwong vat chat lo ling nude (NTU) tinh tit anh Landsat 7

Trong hinh 9, ham luong vat chét lo Iting dwoc biéu thi bang mau sac chuyén dan tir gam
lanh sang gam nong twong tng voi sy tang dan cua lugng vat chét lo ling trong nudce. Cu thé,
ham lwgng vat chat lo lirng nho nhat tinh toan dwgc la 244,01 NTU duoc thé hién bf”ang mau xanh
bién dam, ham lwgng vat chat lo liing 16n nhat tinh toan duoc la 961,15 dwgc thé hién béng mau
do6. Két qua tinh toan cho thdy ham luong vat chat lo ling khu viee nghién cttu 6 mtuic cao, diéu
nay twong dong véi cac bdo cao vé chat luong mdi treong nuwde tham khao tai Chi cuc Bao vé
Moi truong thanh phd Hai Phong. Két qua nghién ctru la dang tin cdy, c6 kha nang ap dung va
nhan rong cho nhiéu khu viec nghién cttu khac nhau.
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5 Kétluan

Nang luong biic xa trong phuong phép do phé thue nghiém trong phong kin ¢6 tinh 6n
dinh rat cao nho stt dung nguoén sang nhan tao va loai bo duoc su thay doi lién tuc cia moi treong
khi quyén sudt qua trinh do.

Chi s6 ham luong vat chat lo ling NIR/Green va ham lwgng vat chat lo ling ciia nude khu
viee ven bién Hai Phong ¢ ham twong quan ty 1€ thuén véi hé td twong quan r = 0,9786. Vao thoi
diém anh vé tinh dugc chup (ngay 05/10/2009) thi ham luwong vat chét lo ling ctia nuwdc khu vuc
nay co gia tri tir 244 dén 981 NTU. Khu vuc clra song 1a noi ¢6 ham lwgng vat chat lo ling cao
nhdt v6i dong van chuyén vat chat tir song ra bién, cang ra xa bo thi ham luong vat chét lo ling
trong nudc giam dan.

Loi cdm on: Nghién cttu nay dwoc Truong Pai hoc Khoa hoc Tw nhién, DPHQDHN tai tro trong
dé tai nghién cttu khoa hoc ma s6 TN.16.16
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SPECTROMETRIC EXPERIMENTAL METHOD
TO DETERMINE THE DISTRIBUTION OF SUSPENDED
MATTER IN COASTAL ZONE OF HAI PHONG CITY
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Abstract: Hand-held spectrometer has been used in experimental research to build the deciphering keys of
satellite images. However, it is difficult to measure the spectral reflectance in practice due to the continuous
variation of solar radiation energy. This leads to the error in the analysis. This paper develops an
experimental procedure to measure the spectral reflectance indoor to establish the correlation function
between the spectral reflectance and the suspended matter concentration in seawater in Hai Phong coastal
zone. This procedure eliminates the errors caused by the continuous variation of solar energy. The results
reveal that the suspended matter concentration and the ratio NIR/GREEN have a direct proportion
correlation with the following function: NTU = 3197 x (NIR/Green) — 511.37 with the correlation coefficient
r=0.979. The result from the Landsat 7 image taken on October 5, 2009, showed that the suspended matter
content ranges from 244 NTU to 981 NTU, and spreads with decreasing concentration from the delta to the
sea.

Keywords: Spectrometric experiment method, suspended matter content, Hai Phong, Landsat 7
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