
Nghien dJu - Trao (Sol 

^Giam sat do due song Tien, song Hau 
b^ng anh ve'tinh da thofi gian Landsat-^ 
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DAT VAN OE 

6 Vigt Nam, ang dyng cdng 
nghg vien tham de gidm sdt chit 
laong nadc mdt da daoc Trung 
tdm viin thdm quic gia trade 
ddy. nay Id Cyc Vien thdm quic 
gia thac hien trong dy dn: "SO 
dpng dng nghi viin thim vd GIS 
xdy dtfng co sd dO liiu thdnh lip 
bin dd dien biin vung 6 nhiim 
ngudn node thii tO dc khu dng 
nghiip. dd thi nhim dtfa ra dnh 
do dc vung cd nguy co d nhiim 
thudc vung kinh ti trpng diim 
miin Bic" theo Quyd't dmh s l 
997/QD-BTNMT ngdy 02/6/2010 
cua BO TN&MT. 

Ndi dung cua bdi bdo d l 
c$p tdi k i t qud nghien cau 
vd thac te SLf dyng dnh vg tinh 
thdi dilm cua ndm 2014 va 2015 
cua dnh da pho Landsat-8 c6 
dO phdn gidi cao 30 m d l ldp 
bdn d l dd dye cho song Tien. 
sdng Hdu vd ddi ven biln eua hai 
VLing caa sdng thu$c khu vyc 
Nam Vi^tNam. 

Tl/ L l |U VA PHUONG PHAP 

Tt/lipu khu Vtfc khao dt 

Ta lidu dnh vd tmh sis dyng 
d l gidm sdt dd dye Id dnh 
Landsat-8 ngdy 24/01/2015 vd 

ngay 27/04/2L 14 trong do, dnh 
vg tinh ndm 2014 chju dnh 
hadng eua mdy khd Idn. Khu 
vac giam sat dp dye thudc 2 
sdng Tiln va sdng Hgu vd vung 
caa sdng k l ed sdng Sdi Gon. 
Hai sdng Ti ln vd Hdu deu co 
nguon ta song Me Cdng. Sdng 
Ti ln cd cdc cita sdng chfnh d l 
ra biln nha Cung Hlu, C l Chidn, 
Hdm Ludng, Ba Ldi vd cisa Dgi. 
Sdng Hdu cO hai caa sdng chfnh 
Id Tranh D l vd Dmh An. Sdng 
Sdl Gdn c6 cCfa chfnh la Soai 
Rgp. Vi^c lay mau nadc va phdn 

tfch do dye (ddn vj: NTU) daoc 
t i ln hdnh dpc theo sdng Tien 
vd sdng Hdu. Cdc mdu nadc lay 
trgn cdc mdt cdt ngang sdng d 3 
vj trf Id giOa sdng va bdn trai, bdn 
phdi cua hai ben bd sdng. Thdi 
diem Idy mdu (ta 10g - 1 1 g sdng) 
trung vdi ngdy gid md v^ tinh 
chyp cho khu vyc (khodng 
10:30g sdng) ngdy 27/04/2014 vd 
24/01/2015. 

Cho thdi dilm 2014, t ing s6 
dilm l iy mdu nadc d thac dia Id 
63, nhang thac t l ch? sa dyng 
daOc 28 dilm mSu nadc v) do 

Hinh 1. Cae thdnh phin tia phan xp di vi diu thu. 

Dauthu 
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may vd bdng may che khult, 
chilm 44,44°b. Trong sd 28 
dllm mau nadc ed 3 diem 
thay bd't hop ly la diem 17-T, 
17-P, 18-G. Nha vdy, so diem 
miu nadc sa dyng dade Id 
25 diem. Trong do sOf dyng 20 
diem d l xay dyng md hinh do 
due va 5 diem dung Idm diem 
kilm tramd hinh. 

Cho thOi dilm 2015, tong so 
dilm lay mdu vd do GPS la 63 
diem. Sau khi logi tra sai so thd 
kit hpp trong qud trinh xCf ly dnh, 
s l lapng dllm sa dung daoc Id 52 
di lm; trong dd ed 45 diem sis 
dyng d l xdy dyng md hinh dp 
dye va 7 diem sa dyng Idm dilm 
kilm tra. 

PhUdng phap 

Hlnh 1 gidi thieu tia sdng 
ting hpp Lt di ve ddu thu ta tia 
sdng don Mdt Trdi mang ndng 
laong Es gom 4 thdnh phan Id: 
Tia tan xg trong khf quyin Lp, 
tia phdn xa b l mdt nadc Ls. 
tia phdn xg ta trong Idng nadc 
Lw (hay tia phdn xa rdi khdi 
nadc), vd tia phdn xg ddy nadc 
Lb; nghTa Id: 

Lt=Lp + Ls + Lw + Lb (la) 

Trong sd 4 thdnh phin eh?cd 
thanh phin Lw dape gpi Id tia 
phin xp rdi khdi node la mang 
thdng tin v l chd't laong nadc, cy 
th i la dd dye (NTU): 

Lw = Lt-Ls -Lp-Lb (lb) 

Phy thupc vdo do sdu va dp 
dye cua nadc, thdnh phan Lb 
nhdn bing 0. Ta (lb) eho thay: 
Trade hit Chung ta can higu 
ehlnh bae xa pho eua dnh Lt do 
anh hadng cua mdi tradng khf 
quyin (Lp). Niu gpi phdn xg vidn 
tham tren b l mdt nadc Id Rrs vd 
phdn xa vi ln tham dadi b l mdt 

Bdng 1. Tham si thing dinh gia md hinh dd ipc trin diim xiy 
dtfng md hlnh cho 2 thdi diim. 

Tlwidt6m201S 

TiMmsd 

1 ! Sais^tungptiutmgSSTP 

2 Sas^ tuyet dS< tnjng tHnh 

3 HesitirOTigqijanR 

4 

5 

6 

7 

8 

H6 sd tiOf quy tuy^n bnh a 

Dd IMi lid< quy tuy^ bnh p 

Tn cvc biu do due thuc d|a 

Sd d im xdy dung md hinh 

H«9Shi«u qui md hlnh UE 

T r m v c l i 

5i67(NTU) 

41B6(NTU)5 2I.29» 

0.928 (R2 = 08617) 

I I M 

3^47 

45<NTU), |di6m2G| 

45 

0,862 

DKMdli«l2014 

T l iHnK' ' 

9987(NTU) 

577B(NTU)5 2363X 

0,958 (R2 =090481 

10234 

0,573 

30(NTU), (dl«<n2T) 

20 

0,914 

Trjl, 
trang 

0 

0 

1 

1 

0 

1 

nadc Id prs, thi giaa ehung c6 mdi 
quan hd: 

Rrs= c. prs/(1-/(.prs) (2) 
Trong do: c, kia ckc tham so. 

Tham so c phy thudc vao hg sd 
truyen bae xg theo hai chilu ta 
phia dadi ldn phia trdn b l m^t 
nadc va ngapc Igi, ding thdi phy 
thude vdo hd so khuc xg mdi 
tradng nadc. Tham sd k phy 
thupc vdo hd s l phdn xg trdn giao 
dign naOe-khdng khf; vd ty s l 
giaa bac xg di lgn ta trong Idng 
nadc va bae xg di ldn todn phin 
[4]. Rrs dape dinh nghTa la ty sd 
giaa bac xg rdi khdi b l mdt nadc 
di ve d iu thu Ls vd bac xg pho 
Mdt Trdi di xuong Es (Hinh 1): 

Rrs = Ls/Es (3) 

Sau khi hieu ehlnh dnh 
haSng khi quyen tdi bae xa dnh, 
Chung ta xa iy tfnh phdn xg be 
mdt Rrs; culi cung phdn xg dadi 
be mdt nadc prs dapc xac djnh ta 
phaong trinh (2). 

Ket qud va danh gia 
Xdy dtfng md hinh dp dtfc 
Trade khi t i ln hdnh xdy dyng 

md hinh do due, bade quan trong 
trade tign la t i ln hdnh xil ly bae 
xg dnh vd tinh. Cae bade cua 
edng tac xis iy dnh vd tinh dape 

liet kg tdm t i t sau: Mask dit liln 
ch? d l Igi mdt nadc ven biln. 
Sdng Tien, Sdng Hdu; ndn chfnh 
hinh hoc dnh vd khdp ladi dilm 
lay mdu thgc dja theo tpa d | Idn 
dnh; tdch mdy vd bdng mdy; xii 
ly tgo dnh btfc xp R d dfnh khf 
quyin ta dnh glc DN (dnh lapng 
ta hda); xiS ly tgo dnh phin x^ b6 

' " ^ ' Psurface - ̂ ^ 'V '^° ^"^ P^^" 
xa Vlin thdm p^g; tgo cdc kgnh 
dnh Idp cao ta dnh phdn xg vifin 
thdm prg; tim mi l quan h$ phM 
thu0c giaa miu d l dye thac dja 
vdi phdn xg viln thdm p̂ gvd logi 
bd nhang kgnh dnh khdng th6a 
man yeu c iu ; thilt ldp md hinh 
do dye; tfnh cde sai sd nha sai s l 
trung phaong, sai s l tuy§t dli 
trung binh; logi bd sai s l thfi. Sau 
do, thilt ldp Igi md hinh d | dye 
va tfnh Igi cdc sai sd; qud trinh 
thiet ldp md hlnh d$ dye vd tfnh 
eae sai s l sao eho thda man 
di lu kign: 

Sai si tuydt dii trung binh< 
30%, hay dd ehfnh xde dgt daoc 
ta 70%. 

Hp si tuang quan trong khi 
xdy dang md hinh R̂  khdng nh6 
hdn 0,7. 

Sau khi tien hdnh xa ly bac X9 
dnhv^tinhva logi sai s6 thd tasi 
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li^u tnSu thuc dia. m6 hinh do dgc dudc xay dung 
dua vko mdi quan hg tdn tpi khich quan giOa phjn 
X9 viln tham cua knh Idpm cao vdi dp due tU tnku 
thuc dia. TU day, se tuyin chpn dupc m6 hinh dp due 
dim bSo nhijfng y^u cSu di ra. Hinh 3a gidi thieu md 
hinh dd dye dupc tuyin chpn dUa vao 45 dilm m&u 
thifc dja cho thdi diem 2015 la phudng trinh tuyin 
tfnh y = 1,154x - 3.247 co hp so tupng quan manh 
R' = 0,8617 (R = 92,84%). Mo hinh d6 due dua vao 
20 dilm cho thdi dllm 2014 la phudng trinh h^m s l 
mu, cd hd s6 tUdng quan manh R̂  = 0,9048 (R = 
95,12) dupe th i hidn trdn hinh 3b. Banh gia dp tin 
cky. dp ehinh xac hai md hinh nay dupc trinh bay 
trong Bkng 1 va Muc 2.2. 

Md hinh do due thdi dilm 2015 cd dang; 

DODUC(NTU) = 1.1542'X - 3.247 (4) 

X= 173.159arb1 + 53.6508'b2 + SS.6S33S'b3 
-211.95404 

Trong dd: b l , b2, b3 la ty so tU eae knh d budc 
sdng Blue, Green, Red tilphin xp vien thim p^gdupe 
tlnh theo edng thUc (5) 

p„(Gr«pi) ^ y„(Kcrf) f,(Re<fl 

p„I.BI,ie) ' ^ p„tBlt,e) Z' p„(G>tm) ' ' ' 

Md hinh dO due thdi dilm 2014 cd phUPng trinh 

D O D ( 7 C ( . V 7 [ ' ) - 5 . 6 4 8 4 « " " " " • ' " " • = ' " " • • " " • • " ' """ 

Trong dd: b l , b2, b3 dupc tlnh theo cdng thUe (5) 

Kit quS danh gi^ md hinh dO dpc tren 45 
dilm miu eho thdi dilm 2015 vk 20 dilm mdu cho 
thdi dilm 2014 dupe tdm t j t trong b4ng 1. Hai md 
hinh dO di,ic cho thdi dilm 2015 vk 2014 diu c6 

he so ME cao, xap xi bkng 1, ch? chdnh nhau 5%. 
Thdi dilm 2015 sil dyng s6 lupng di lm xSy dung 
mo hinh gap ddi thdi diem 2014, cho sa s6 trung 
phudng (SSTP) nhd bSng mot nCfa so vdi thdi di lm 
2014. va sai sd tuyet ddi trung binh (SSTyOTB) nhd 
hdn 1,4 iSn. 

Dinh gii md hinh tren digm kiem tra 

Dinh gii bing sai sd tmng phudng (SSTP) vi 
sai sd tuyit dit tmng blnh (SSTyDTB) 

Sau khi md hinh dupc xay dpng, 7 diem 
(cho thdi diem 2015) va 5 di lm (eho thdi di lm 
2014) gpi la diem l<iem tra (khdng tham gia 
xay dung md hinh) dupc sCf dung d l danh gi^ 
md hinh. Hai sai s6 ik SSTP va SSTyDTB dupc 
tlnh toan dua vao so' chdnh gia tri NTU tCi md 
hinh va til thuc dja. Hal sai s l nhan dupc cho 
thdi dl lm 2015: SSTP = 8,472 (NTU); va SSTy 
DTB 5,343 (NTU) p 20,54%; chd thdi diem 
2014; SSTP = 4,607 (NTU); vk SSTy BTB = 3,376 
(NTU) p 22.50%. 

Dinh gii bing him hdi quy 

Md hinh do dpe dupc dknh gik trdn di lm 
ki lm tra dua vao h^m hdi quy. He so tUPng 
quan cua ham h6i quy cho hai thdi di lm 2015va 
2014 kha manh vdi R"̂  = 0.8829 (R = 93,96%) vk 
R' = 0.8920(R = 94,44%). Hd s l gde dudng 
thiing hdi quy ciJa ck hai thdi diem so vdi trj ly 
tudng chdnh khoSng ±17%, (a = 0,823 va a = 
1,174). B4ng 3 t ing k i t kd't quk dknh gia md 
hinh do due dua vdo di lm kiem tra cho 2 thdi 
di lm 2015, 2014. Ckc tham sd' thing kd trong 

Hinh 2. Dinh gii md hlnh dd due trin digm kiem tra dpa vdo him hot quy: 
- thdi digm 2014 (trii): - thdi diSm 2015 (phii). 

OANH GIA MO HINH CO OIJC 
TREN OIEM KIEM TRA (20141 

DANH6IAM0HINH000UC 
TREN OIEM KIEM TRA (2015) 

OO d u e t ir m d hinh 

iC 2C 30 4 

Oo due ti/ mo hinh 
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Bing 2.Tham sg thdng kg ddnh gid md hinh dd dpc trin digm 
kigm tra eho 2 thdi diim. 

Thoi diem 2015 

Tham s6 

1 

2 

3 

4 

5 

6 

7 

Sal s6 tung phuang SSTP 

Sal sd tuydt ddi trung binh 

HS s6 tmyng quan R 

Hd sd hdi quy tuy4n ti'nh a 

Dp Idch hdi quy luyen tihhp 

Tli cvc tidu dd due thtic dia 

Sd lupng didm kidm Ira 

Titthtrctd 

5,3427(NTU) 

6,990(NTU) E 
20,54% 

0,940 

0,823 

2,817 

8 5(NTU), 
didm 5G 

7 

Thoi dWm 2014 

Tli thuc l i 

4 607(NTU) 

3 376(NTU) 
E22 50'i<, 

0,944 

1,174 

1,281 

50(NTU), 
didm IT 

5 

Trliy 
t i l ing 

0 

0 

1 

1 

0 

bing 3 cho 2 thdi diem chdnh 
nhau khdng dang ke. 

Hinh 2, gidi thieu inh s6 
inh dd dpc sdng Ti ln, sdng 
Hdu khu vpc phfa Nam Vidt Nam 
sau khi xay dung md hinh dd 
due theo ham (4) va (6) cho thdi 
dilm 2015, 2014. Hlnh 6 gidi 
thiOu bin dd phin bd dd due 
sdng Ti ln, sdng Hdu v i ven 
biln cila sdng khu vUe phia 
Nam Vidt Nam (thdi digm 
24/01/2015). 

DUdi day l i mdt s l blnh 
luin t ing quit ve k i t qu i nhin 
dupc trdn eo sd Bing 1 v i Bing 
2: Sai s6 trung phUPng (SSTP) 
xac djnh dO dpc nhd hdn 10NTU. 
DO ehinh xic x ic djnh dd dpe 
d9t xip X? 80%. Hd s l tupng 
quan R manh tren 90%. He sd 
hiOu qui md hlnh ME dat xi'p 
xl 90%.HO sd hdi quy tuyin tinh 
i chdnh so vdi iy tudng nhd 
hpn 20%. Dd Idch hdi quy 
tuyin tinh k deu nhd hdn gia tri 
cue t i lu dO due thpc d|a (nhd 
hdn 5 NTU). 

Vdi nhOng nhin xet trdn 
cho thay: Md hinh dd due cho hai 
thdi dilm 2015 v i 2014 x ic dinh 
bing phUOng trinh (4) v i (6) l i 
dang tin ciy. 

K i t qu i xCf ly phin Idp dO 
due td inh so dp due (Hlnh 5) 
trdn ArcGIS l i b in do trdn Hlnh 
6. Chung ta ed nhan xdt: Ndng dd 
dp due trdn sdng Ti ln, sdng Hiu 
ting idn khi di v io dia phin ci!ia 
eic tlnh B in Tre, T r i Vinh, Sde 
Trdng, Ndng dd dd due 6 di i ven 
biln v i eCra sdng Idn hdn v i giim 
d in khi xa bd tU 94 (NTU) din 2 
(NTU) trdn khoing each 20 km. 
NhUng viing khdng ed g i i tri 
dp due trdn b l mat nudc (miu 
tring) la vung bi miy, bdng miy 
che khuit. 

K i t lu in 

Bing edng nghO viln tham 
ehung ta cd th i glim si t phin 
bd khdng gian chi't lupng nude, 
trudc h i t l i dd due tren ludi d 
vudng cd dO phin gii i bing dd 
phin gii i hlnh hpc cua inh da 
ph i cho vung dja hlnh rdng Idn 
vdi chi phi thip cho cdng t ic 
ngoai nghiOp do v i l iy mSu 
nudc. Kit qua si!f dung inh vd 
tinh Landsat-8 cho thay, chung 
ta ed th i xac djnh dO dpc trong 
ludi d vudng 30x30 m vdi dO 
ehfnh xae xap xi 80% eho c i 
vung dja hinh rdng Idn sdng 
Tien, sdng Hdu v i e i vung 
ven biln ci!fa sdng. Vdi s6 lUdng 

di lm miu nude thUe dia khdng 
nhilu (63 dilm) cho c i hai sdng 
ldn khu vue phia Nam t i ; thupng 
ngudn tdi g in cila sdng ven biln, 
Chung ta xiy dung dupc md hlnh 
dO due v i tu dd cd th i xic djnh 
dupc dO dye cho dilm bit ky vio 
thdi dilm vd tinh bay qua qudt inh 
vdi sai sd trung phUdng khdng Idn 
hon 10NTU. 
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