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Abstract

Research and application of GIS and remote sensing techniques combined with field survey in coastal areas
of Nam Yet island had been carried out to establish the distribution map of submarine habitats. Depth-
invariant index was used to correct water column’s effects on spectral reflectance of each habitat. The results
of satellite image classification showed that area with well-developed coral at great depths accounted for
12%, area with well-developed coral at small depths accounted for 9%, area with poorly-developed coral
accounted for 13%, dead coral area accounted for 15% and area of sand, grit, pebbles and weathered coral
accounted for 51%. The assessment after classification showed that the overall accuracy of the satellite
image interpretation process was 94% and the kappa coefficient was 0.93.
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Tom tit

Nghién ctu tng dung cdng nghé GIS va vién tham két hop khao sat diéu tra thyuc dia khu vic dao Nam Yét
da duoc thuc hién dé thanh 1ap ban d6 phan bé san hé. St dung chi s6 bét bién theo d6 sau dé hiéu chinh anh
huong caa cot nudc 1én phan xa phd mdi loai kiéu sinh canh day. Két qua phan loai anh cho thay h¢ sinh thai
ran san hd song phat trién tot phan bb ¢ do sau 1on chiém 12%, khu vuc san hd phét trién tét phan bd ¢ do
sau nho chiém 9%, khu vic san hd kém phat trién chiém 13%, khu vuc san ho chét chiém 15% va khu vuc
cét, san, cudi, san hd phong héa chiém 51%. Két qua kiém dinh sau phan loai cho thdy d6 chinh xac téng thé
(overall accuracy) cua qué trinh phan loai anh 1a 94% va hé sb théng ké Kappa la 0,93.

Tir khéa: Dao Nam Yét, GIS, vién tham, chi s6 bat bién theo d6 sau, ran san hé.

MO PAU

Hién nay, cac h¢ sinh thai bién dang chiu
anh huong nang né tir cac hoat dong cua con
nguoi va tu nhién. Sy ki¢n san ho bi tay tring
dan d&n Chet hang loat nam 1998 d& minh
chung HQUOn tai nguyén xung quanh cac dao
dang bi nhiéu ap luc deé nang [1, 2]. Nam 1993,
Wilkinson dd wéc lugng co khoang 10% dlen
tich san hd trén toan cau d4 bi bién mat hoan
toan [2] Vung bién Viét Nam noi chung va khu
vuc cac dao xa bo noi riéng kha giau co6 va da
dang thanh phan loai thay hai san, trong d6 ran
san hd 1a mot trong nhitng hé sinh thai dién
hinh va dugc quan tam cao [3-5]. Cac ran san
hd ¢ Viét Nam phan bé rong khap tir bac vao
nam trén dién tich khoang 1.222 km? Vvéi
khoang 3.000 loai sinh vat khic c6 doi séng
lién quan va gan b6 véi vang ran san hd [6].
Pao Nam Yet la mot trong nhu’ng dao 16n cua
khu vuc quan dao Truong Sa, 6 khu vyc béi
ngap tridu rat rong va kéo dai theo huéng déng
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tay véi chiéu dai khoang 600 m, chiéu rong
khoang 125 m va dién tich dat 6 ha. Bo bién
dao Nam Yét gom cac bai cat vun san hd nhe
va xop, khéng 6n dinh, thuong thay doi theo
mua gi6 tac dong. Dao duoc bao boc boi mot
thém san h6é ngap nudce lan rong tir 300 dén
1.000 m so véi bo dao. Tuy nhién, trong hon 2
thap ky qua dudi tac dong caa blen dbi khi hau
va con nguoi da gay ra suy thoai hé sinh thai
tham co bién, ran san ho.

L4p ban d6 phan b hé sinh thai ran san ho
rat quan trong khdng chi trong nghlen ciiu vé
hai duong hoc, quan ly tai nguyen bién ma con
gop phan bao vé chu quyen bién dao. Vién
tham la céng cu phu horp va hig¢u qud trong viéc
khao sat, phén loai céc sinh canh dudi blen [71.
Cac nghlen cau, trng dung cong nghe vién tham
va GIS gilp cac nha quan ly c6 thé danh gia
duoc su bién dong cua cac hé sinh thai trén
di¢n rong véi chi phi thap hon so véi khao sat
truc tiép. Nghién cu nay duoc thuc hién s&
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gilp cho cac nha quan ly, quy hoach danh gia
khéach quan v& hién trang phan b da dang sinh
hoc, cing nhu nhiing bién dong v& dién tich
phan bé céac hé sinh thai bién dic trung ctia khu
vuc dao Nam Yét.

V1 TRI DIA LY, DIA HINH PAO NAM
YET

Dao Nam Yét c6 toa do dia ly 114°22 00’
kinh do Déng va 10°10°45vi do Bac Dién
tich bé mat dao ndi khoang 0,0965 km?; Dlen
tich théim bao quanh dao ndi la 2, 5015 km?;
Chu vi dao khoang 7,902 km.

Dia hinh phan dao n6éi Nam Yét gom: (1)-
Bé mat dao ludn ndi nén trén muc nude bién,
(2)- Bo dao, (3)- Thém san h6 quanh dao, (4)
Véch ngam (5)- Suon ngam (6)- Pay bién sau.

Bé mgt dao lubn noi nén trén Myc nudc
bién: C6 hinh 1ong chao, phan dao néi c6 dia
hinh cao khoang 2,5 m. )

Bo dao: Nhiéu chd la bai cat doc, vach san
ho hoac cac lop tram tich phan Ién nam
nghiéng, géc doc 10-15°.

50m

Thém san hé quanh dao: Rong t6i 2.000 m
O phia tay dao Nam Yét. Khi nudc rong mat
thém c6 d¢ sau 0,4-0,6 m, do déc rat nho. Qua
trinh phat trién va thai hoa cua san ho trén thém
lam cho bé mit khong bang phing, nhiéu chd
san ho chét tao thanh tang v, vung nuée. Do
nham cua bé mat thém 16n co tac dung lam
glam tdc d6 va han ché su pha huy Cua song dbi
Vé6i bo dao. Do mit them nam sau, co rat it loai
san hd (chu yéu giéng Porites). Ngoai san hd
con co cac sinh vat tao ran khac nhu tdo Voi,
than mem .0 day, c6 mat nhidu hai san quy
nhu ¢ gai, oc non, hai sam..

Vach ngam: C6 goc doc I6n, khoang 30—
35° ¢6 cho trén 60°, d6 sau thay doi dot ngot
trong khoang 5-15 m, trung binh 10 m, co
nhiéu khe ranh sau). Tai day, cic tap doan san
hd phét trién rat manh (uu thé 1a Acropora).
Hau nhu toan bd vach ngam phu bang san ho
séng. Pay 1a vanh dai triét, giam nang lugng
dong chay va séng bién, bao vé thém san hd ¢
phia trong.

a. Ddi suon ngam cap |1
b. Déi sudn ngam cép |
c. Thém san hé quanh ddo

Hinh 1. M3t cit dién hinh cac d6i dia hinh ddo Nam Yét
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Swon ngam: Co d6 doc thodi dan, & khoang
do sau trén 50 m be mét suon hau nhu 1a dé san
ho chét, vi do sau nay khong thich hop cho san
ho 50ng phat trién. Day 13 noi tap trung nhiéu
loai ca va ciing 1a noi neo dau cua tau thuyén
khi dén dao.

Day bién sau: Do sau trén 1.500 m, nhiéu
noi sau trén 2.000 m, trim tich 1a d4, bun, bun
vo tring 16.

SO LIEU VA PHUONG PHAP NGHIEN
cov
So ligu sir dung trong nghién ciu

S6 liéu diéu tra thyc dia va do quang phd
mat dat dugc thuc hién trong nim 2018 trong

dé tai “Ung dung anh vé tinh VNRedsat-1 (va
tuong duong) trong nghién ctru danh gia tong
hop hi¢n trang va bién dong mai truong khu
vuc quan déo Truong Sa phuc vu bao v¢ moi
truong va qudc phong an ninh” ma sb VT-
UD.04/17-20. Trong bai bao nay da su dung s6
ligu thuc dia thu thap dugc moi nhat khu vuc
dao Nam Yét bao gom mau do quang phd mat
dat va mau dia chat ddi voi cac doi twong san
ho, co bién, cat, cudi, séi san ho, dat... khu vuc

phén dao néi cua dao Nam Yét va phén bai
ngap trieu. Cac so liéu do cac tham s6 moi
truong gitp cho cong tac hi¢u chinh cac tham
s6 xir 1y, phéan tich cac ddi twgng san hd, co
. bi ngap nudc.

bién..

{} Vi tri cac diém khao sét

Hinh 2. Vi tri cac diém khao sét

Théng s ky thudt va ché dé do mdy do
guang pho:
M4 hiéu: RS3, nudc san xuat Hoa Ky.
Do phan gia phd 1a:
3 nm (Full-Width-Half-Maximun) tai
700 nm.
10 nm (Full-Width-Half-Maximun) tai
1.400 nm.

10 nm (Full-Width-Half-Maximun) tai
2.100 nm.
Khoang cach mau la:
1,4nm cho khu vuc pho 350-1.000 nm.
2 nm cho khu vuc ph6 100-2.500 nm.

Mgt s6 mau quang phé dién hinh thu duoc:
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Hinh 3. Dic trung quang phd san hd, ¢o bién chét khu vuc dao Nam Yét
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Radiance
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Hinh 4. Dic trung quang phd san hd, co bién phat trién kém khu vyc dao Nam Y ét
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Hinh 5. Dic trung quang phd san hd, c¢o bién phat trién tét khu vuc dao Nam Yét
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Hinh 6. Dic trung quang phd san hd, co bién két tinh khu vuc dao Nam Yét

Dt liéu anh vién tham: Di liéu anh vé tinh  loai sensor uu viét hon céc loai trude do. Mai
sir dung trong nghién ctru nay la dix liéu anh vé  mot sensor HRG c¢6 thé thu duoc anh véi d6
tinh SPOT-5, chyp thang 4/2018. phan giai 2,5 m den - tring va 10 m Vv6i dnh

V¢ tinh SPOT-5 phong 1én quy dao ngay 3 mau, trong khi do dai chup phu mét dat cta anh
thang 5 nam 2002, dugc trang bi mot cap  van dat dén 60 km.
sensors HRG (High Resolution Geometric) la
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Bangl. Pic diém cac kénh pho anh SPOT 5

Kénh Tén goi Dai séng (um) Do phan giai khdng gian (m)
1 xanh luc - Green 0,500-0,590 10
2 bo-Red 0,610-0,680 10
3 Can héng ngoai-NIR 0,780-0,890 10
4 Toan sic - Pan 0,480-0,710 2,5
5 Hong ngoai séng ngan - SWIR 1,580-1,750 20

Phwong phép nghién ciru

Phu:ong phap xt ly anh: Hiéu chinh hinh
hoc va hi¢u chinh khi quyén (phuorng phap
higu chinh khi quyen st dung céc so liéu quan
trgc thuc dia: Ta tién hanh do dac buc xa cac
doi twong can nghién cuu ngay tai thoi diém
bay chup. Sau d6 dya trén sy khac biét cuong
dd birc xa thu dugc trén v¢ tinh va gia tri do
duoc nguoi ta tién hanh hiéu chinh birc xa) la
céc budc dau tién, co ban trong toan qua trinh
tien xir ly g|a1 doan anh vé tinh. Trong bai bao
nay, tac gia di sdu vao phuong phap hi¢u
chinh cét nude, budc trong nhat trong. X ly
anh dé xac dmh Vi tri phan bé cac kiéu day
bién. Tién trinh tong quat giai doan anh dé
thanh 1ap ban dd phan bd san hé ciing nhu céac
kiéu nén day duogc trinh bay trong hinh 7 bén
dudi. Phuong phéap hi¢u chinh cot nuée dugc
ap dung theo nguyén tic khi anh sang xuyén
Xuong nudc, cuong do cua no giam theo ham
mi khi d§ sau tang 1én [1]. H¢ sb nay cho
phép chuyén ddi pho phan xa bé mat vé phan
Xa nén day. Day la budc quan trong nhit trong
X Iy anh nham giai doan phan b6 ran san ho
va cac hop phan nén day khac [1]. Quan h¢
tuyén tinh (logarit) gitra phd phan xa bé mat

Depth —invariantindexij = DII;; =In(L,; ) - HK] In (Lj )}

Trong do: L, k nhu trong phuong trinh (1). Hé
so ki/k; dugc khao sat bang so liéu thuc dia.

Trong bai bao nay ta xay dung chi sb DII;
cho 3 cap kénh pho la kénh 1 va 2, kénh 2 va 3
va kénh 1 va 3. Két qua tinh toan trén excel ta
duoc cac chi s6 bét bién theo do sau cho céac
cap kénh phd nhu sau:

D23 = In(L2) — 1,040 * In(L3)
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cua kénh thr i va kénh tht j theo cac diém nén
day cat chon ngau nhién ¢ cac do sau khac
nhau 1a co s& cua phép tinh chi s6 bat bién
theo @6 sau (D.l.1 - Depth Invariance Index) [1,
2, 8] (theo phuong trinh 1).

Li = Lsi + airi.exp(—KigZ) (1)

Trong dé: Lila phd phan xa cua chat day trén
mit nuoc cua kénh I; Lg 1a phd phan xa cua
chat day trén mat nuoc cua kénh j; a bic xa
mat troi caa kénh I; r; 1a phan xa day cua kénh i;
Ki 1a hé sé suy giam cudng do anh sang cua
kénh I; g 1a mot ham hé sé suy giam cho ca anh
sang di 1én va di xudng; Z 1a do sau.

Phuong phap nay duoc Xay dung boi
Lyzenga nam 1981 va khong yéu cau phai tinh
toan chinh xac céac thong s0 nhung tinh duoc
thong qua cac bai toan bang cach sur dung cac
thong tin truc tiép trén cac kénh anh. Trén co
s¢ do, do chinh xac cua phuong phap nay
khong cao. B¢ hiéu chinh han ché nay, nim
2003 Edmund da dua ra cac cong thuc mai
dya trén co so cua Lyzenga véi viec két hop

nhiéu kénh anh dé giai doan va dir liéu thuc
dia[1, 2, 7].

)

D12 = In(L1) - 0,52 * In(L2)

D13 = In(L1) - 0,65 * In(L3)

Phuong phap danh gia do chinh xac:

Pé danh gia do6 chinh xac qua trinh
giai doan anh, tac gia sir dung chi sé théng
ké Kappa.

Trong d6, cong thirc tinh hé s6 Kappa nhu
sau:
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NZ|1 i an i+ +i
N =20 x,)

Trong dé: N: Tong sb pixel lay mau; r: S6 16p
ddi tuong phan loai; x; : S6 pixel dung trong
16p thir i; xi.: Tong pixel 16p tha i cia mau;
X.i: Tong pixel 16p thar i ciia mau sau phan loai.

@)

Do chinh xac rit cao cua phép phan
loai thuong duoc chdp nhan phd bién 1a trén
0,85 (85%), d6 chinh xac vira phai thi nam
trong khoang 0,4-0,8. Cac thong so nay do
Cuc Dia chat Hoa Ky quy dinh [9]. H¢ sb

Anh & tinh

T
Hi&u chind hinh Roc

Kappa = thuong duoc su dung dé nguoi phan
loai c6 thé danh gia do chinh xac trong qué
trinh phan loai anh. Trdi ngugc han Véi do
chinh xac tong thé o trén, day la h¢ sb ti¢n
ich cua tat ca cac nguyén té tir ma tran sai so &
trén [9].

Hé sé Kappa thuong nam giita 0 va 1,
gia tri nam trong khoang nay thi do chinh xéac
ctia sy phan loai duoc chip nhan. Kappa c6 3
nhom gia tri:

K > 0,8: b6 chinh xac cao.
0,4 <K <0,8: Bd chinh xac vira phai.
K < 0,4: B9 chinh xéc thap.

Dok |6 thegc dia
(Field data]

Cac aGdm rdn chinh A

[iZepmetric Comaction

Hidiu chi nh khiquesn

Tao mét ra
[Mesking

HE 54 phin @ durd
1 rurirc: sau | Deap water
e

Higus ';hlnl: cif murde

| Water Column
Correction

“+ Ban dé phan bé ran san hd =——

Cac Dl chinh was e
1 mist et | Groond tnth

pivirks

Bén 44 phén b san
— b khitng higu chinh
il o

Banad phénbd sanhi |

Irededr ™

'So sénh d§ chinh xac

Hinh 7. Biéu d6 tién trinh phuong phap tiép can trong giai doan anh vé tinh

KET QUA

SO liéu diéu tra khao sat thuc dia, dix liéu
mau quang pho dién hinh s¢ duoc dung vao
viéc phan loai anh sau khi tién hanh hiéu chinh.
Két qua phan loai anh dugc chia thanh 5 16p

khu vyc: Khu vgc san hd séng phat trién tot
phan bd & do sau 1on, khu vuc san hd phat trién
tot phan bd & d sau nho, khu vuc san ho kém
phét trién, khu vuc san hd chét va khu vuc cét,
san, cudi, san hd phong hoa.
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Hinh 10. So d6 phan b khu virc san ho kém phat trién

Sau khi phan loai, anh duoc thuc hi¢n quy
trinh xtr ly sau phan loai tao ra cac Iép tin dé
thanh lap ban do phan b san ho khu vuc béi
ngap triéu dao Nam Yét nam 2018.

Theo bdn d6 phan bé san ho khu vyc bai
ngap triéu khu vuc dao Nam Yét c6 thé thiy

184

duoc khu vyc san ho sbng con rat it chu yéu tap
chung & vach ngam ciia dao gébm: Khu vuc hd
séng phét trién tot phan b & do sau lon chiém
12%, khu vuc hd séng phét trién tot phan bé &
d6 sau nho chiém 9%.
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Hinh 11. So d6 phan b khu vic san hd chét

Hinh 12. So d6 phan bd khu vuc cat, san, cudi, san hd phong hoa

11420°40" 114°21°10” 114921°40” 114°22°10” 114922°40° I —

L S L L e TR
. W s PRI
3

10°11°00™
10°11°00™

10010°50™"

10°10°50™

10°010°40°

10°10°40™

100107307

10°10°30™

114920°40" 114221°10" 114921°40" 114922'10” 114222'40” 114923°00"
D Khu vye san ho phat trién tot, phan bo ¢ dg siu nho l:l Khu vge cat, sgn, s0l, cugi san ho phong hoa

g . - Khu vire san ho chét
D Khu vire san ho phat trién tot, phan bo & d¢ sau lém
- o I:I Khu vyc san ho phat trién kém
Bien sau

Hinh 13. Ban d6 phan b san hd khu vuc bai ngap tridu khu vuc dao Nam Yét nam 2018
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m Khu vire san ho chét

Khu vue san hé phat trién
tét, phan b6 & d6 sau lon

Khu vuc san hé phat trién
51% toét, phan bo & do sau nho

Khuvire san hé kém phét trién
9%

Khu vure cat, san, cudi, san ho
phonghda
13%

Hinh 14. Bicu do % dién tich khu vuc san hd
phan bo

Thém san hé phia trong chu yéu la cat, san
cudi, san hd phong hoa chiém 51%, khu vuc
san hd kém phat trién chiém 13% va san hd
chét chiém 15%.

Kiém dinh sau phan logi:

Sau khi tién hanh phan loai anh cho cac khu
vuc phan b san ho dao Nam Yét, tac gia tién
hanh danh gia ma tran sai s6 cho c4c viing mau
vira phan loai. B chinh xac tir viéc phan loai
anh khéng nhing phu thudc vao su chinh xac
clia cac vung mau ma phu thugc vao mat d6 va
su phan bé cua cac 6 mau.

Két qua kiém dinh sau phan loai khi st
dung phuong phap hiéu chinh cot nudc cua
Lyzenga cho thiy anh c6 do chinh xac (Overall
Accuracy) dya trén cdc mau phan loai 1a 94%
vé6i hé so théng ké Kappa la 0,93.

Chung t6i ciing da tién hanh danh gia két
qua kiém dinh sau phan loai khong sir dung
phuong phap hiéu chinh ¢t nudc cua Lyzenga
cho thdy anh c6 do chinh xac (Overall
Accuracy) dya trén cac mau phan loai 1a 74%
véi hé s6 théng ké Kappa 14 0,73.

Qud trinh hiéu chinh cot nudc da chuyén
phd phan xa bé mat vé phd phan xa nén day.
Do d6, khi phan loai ¢ kiém dinh, cac nhém
dbi twong day s& duoc phan loai chinh xac hon.
Anh khéng hiéu chinh cot nuéc, phd phan xa
trén bé mat khong phai ¢ nén day. Khi d6, qua
trinh phan loai cho cac dbi twong nén day, anh
huong cot nude 1én cac dbi tuong day sé lam
qua trinh phan loai cac ddi twong nay bi nhidu,
gay ra cac nham lan. Nhu véy, anh khéng hiéu
chinh c6t nudc s& kho dé nguoi giai doan anh
xac dinh chinh x4c cac ving d6i twong phan
loai va s& cho ra két qua khéng chinh xac khi
phan loai.
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Nhin chung két qua phan loai cac kicu
thanh phan day bién 1a dat mac d6 chinh xac
cao khi st dung phuong phap hiéu chinh cét
nuoc cua Lyzenga. Tuy nhién, qua trinh phan
loai mau tién hanh d4 xay ra mot s sai léch.
Mot sb nguyen nhan sai léch c6 thé nhu sau:

Do sai sot trong qua trinh chon mau, day
la& mot qua trinh sir dung tong hop nhiéu
phuong phép khac nhau nhu GPS, thyc dia, ban

. dan dén trong qua trinh xur Iy van ton tai
nhung sai sOt ngoai y muén.

Bén canh do, khoang thoi gian khao sat
thuc dia va chup anh trén v¢ tinh cang cach xa
nhau s& dan dén nhiing sai léch dang ke khi glal
doan anh vé tinh. Ngoal ra, cac yéu té6 moi
truong nhu d6 duc, song bién, d6 sau... ciing la
cac yeu t6 anh huong dén két qua giai doan anh
Vé tinh.

KET LUAN

S6 liéu diéu tra khao sat thuc dia, dit liéu
mau quang pho dién hinh dugc ding vao viéc
phan loai anh sau khi tién hanh hiéu chinh hiéu
chinh énh huong cua cot nuéce 1én phan xa phd
cua cac dbi tuong nén day, di xay dung dugc
ban d6 phan bo san hd khu vuc bai ngap triéu
khu vyc dao Nam Yét.

Két qua phan loai anh dugc chia thanh 5
I6p khu vuc: Khu vuc san hd song phat trién tot
phan bo & do sau Ion chi’ém 12%, khu vuc san
ho phat trién tot phan bo ¢ do sau nho chiem
9%, khu vuc san hQ kérr) phat trién chiém 13%,
khu vuc san ho chét chiem 15% va khu vuc cét,
san, cudi, san hé phong hda 51%.

b6 chinh x&c sau phan loai (overall
accuracy) cta qua trinh phan loai anh la 94%
va hé so6 Kappa la 0,93.

Loi cdm on: Bai bao nay st dung sb liéu cua
dé tai thuge Chuong trinh Khoa hoc va Cong
nghé cap Quoc gia vé Cong ngh¢ vii try 2016—
2020, Ma so VT-UD.04/1720, do Vi¢n dia chat
va Dia vat ly bién chu tri.
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