Chuyén dé XV. Thu thip, xir Iy anh v¢ tinh céc tran lii lich sir tai xa Yén Ho

Nguwoi thuc hién:
Dit van dé

Hién nay viéc str dung anh vién tham va céng nghé GIS trong tat ca cac linh vuc 1a rat
pho bién, va viéc dung anh vé tinh dé giai doan cac ddi twong trén mat dat rat thuan
tién thong qua cac phan mén GIS. Tuy nhién trong qua trinh thyc hién chung ta phai
tién hanh mot s6 thao tic nham chuan hoéa cac dit liéu (nhu nin chinh anh.....hiéu
chinh cac dudng cong pho phan xa)

I. NAN CHINH HINH HQC ANH

C6 nhiéu nguyén nhan gay ra I8i hinh hoc cua anh vién tham, vi du nhu téc do bay
chup, d6 cao bay chup, géc nhin cuaa thiét bi, tbc do guong quay, .... Nhing 15i nay
c6 thé dugc khic phuc khi st dung mot hé thdng cac diém khéng ché (Ground
Control Points - GCP) dé nan chinh hinh hoc anh. Day la nhitng diém trén bé mit trai
dat, da biét toa do va dé dang nhén ra trén anh vién tham.

Bai thyc hanh nay s& giap ban thuc hién viéc nin anh, s dung cac cong cu cua
ENVI.

1. Néin anh theo dnh da dwoc nan chinh (Image to Image)

Tién hanh theo céac budc sau:

Budc 1: Mé anh da duoc nan va anh can nan, hién thi ching trén 2 Image khac
nhau.

Budc 2: Tur thanh menu chinh cia ENVI, bAm Map => Registration => Select GCPs:
Image to Image => xuét hién HT Image to Image Registration (hinh 1.1).



S Image to Image Registration E3

Select displays containing images:

Base Image Warp Image
D Display #1
Display #2 Display #2 ;
Selected Item: Selected Item:
|Display #1 |Display #2

oK Cancel I

Hinh 1.1. HT Image to Image Registration
Budc 3: Trong danh sach Base Image, chon cira s6 tuong vng Vi anh da dugc nan.
Budc 4: Trong danh sach Warp Image, chon cira s6 tuong tng véi anh can nan.

Budc 5: Nhan OK => xuat hién HT Ground Control Points Selection cho phép chon
cac diém khdng ché mat dat (GCPs) (hinh 1.2).

Xac dinh cac GCPs trén 2 anh thong qua cac pixel nam trén cac cira s6 Zoom. Céc b
liéu cua pixel dugc gan vao HT Ground Control Points Selection. Céc toa do pixel
dang s6 nguyén tuong ung véi goc trén - trai caa pixel. Cac gia tri x,y ting tir trai qua
phai, tir trén xudng dudi.

Cac ky hiéu danh ddu cho GCP duoc dit tuy thudc vao vi tri cta subpixel trong cira
s6 Zoom. Subpixel 1a mdt phan cua pixel twong ung voi hé sd phong dai cia cia s6
Zoom. Vi dy, hé sd phéng dai = 4x thi Subpixel = % pixel. Céc vi tri cta subpixel
giup nang cao dd chinh xac trong viéc chon cac GCPs.
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Hinh 1.2. HT Ground Control Points Selection

Buéc 6. Chon cac diém GCPs nhu sau:

+ Trong cura s6 Image ciia mdi anh, dinh vi khung Zoom trén pham vi c6 diém GCP
mong mudn.

+ Chon thém cac GCPs ddc 1ap bang cach dinh vi con tré chudt téi cung vi tri bé mit
trén ca 2 anh. Kiém tra cac vi tri trén 2 ctra s6 Zoom, diéu chinh vi tri néu can bang
cach nhan trai chudt trén mdi ctra s6 Zoom. Cac Vi tri cua Subpixel duoc hd tro trén
cac ctra 6 Zoom. C4c hé sd phong dai cang 1on thi vi tri cang chinh xac.

Céac toa do cot (sample) va hang (line) cia ca 2 anh xuat hién trong HT Ground
Control Points Selection, trong cac 6 Base X, Y va Warp X, Y. Cac toa do
Subpixel duoc hién thi ¢ dang cac gi4 tri ddu phay dong.

+ Trong HT Ground Control Points Selection, nhan Add Point dé thém cac GCP vao
danh sach cac GCP.

DPé xem danh sach cac GCPs, nhan Show List => xuat hién HT Image to Image
GCP List ¢6 chia danh sach cac GCPs da chon ¢ dang bang (hinh 1.3).



Khi cac GCPs dugc thém vao danh sach, mot ky hiéu danh dau duoc dit trong cac
cira sO anh base va anh warp. Ky hiéu nay chi ra pixel dugc chon (hodc vj tri caa
subpixel). TAm cua ky hiéu cho biét vi tri cia GCP thuc sy.

+ B6 sung cac diém GCPs theo cac buéc vira néu. Khi di chon duoc it nhit 4 GCPs;
cac toa do predict x, predict y; cac sai sb cho x va y; sai s6 RMS duoc liét ké trong
bang Image to Image GCP List.

# Image to Image GCP List - O %

File ptions
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Hinh 1.3. HT Image to Image GCP List

s

Chu y: Pé co két qua tot, ¢ gang tdithicuhéaRMSerror. Co thé lam giam 16i bang
cach b6 sung thém nhiéu diém GCP hon. Néu c6 it diém GCP thi nén chon chung &

gan vai cac goc anh hodc phan bd chung déu trong anh s& tét hon.

Buéc 7. Kiém soat va lua chon cac diém GCPs

HT Ground Control Points Selection hién thi cac diém GCPs ma ban d3 lya. Sau khi
chon dugc mét sb tdi thiéu cac diém GCP du dé kiém soat cho phép nin anh bac 1,
HT hién thi cac sai so ErrorX, ErrorY, RMS cho mdi diém GCP.

Khung Degree trong HT Ground Control Points Selection hién thi cip cua da thuc
duoc sir dung trong tinh toan 16i. Ngudi st dung co thé thay doi gia tri nay sau khi
da lya du s6 toi thiéu cac diém GCPs phu hop cho bac mudn d6i sang.



Bang 1.1: Quan hé gitra bdc ciia da thirc va so tdi thiéu cdc diém khong ché

Phép chuyén ddi S6 t6i thiéu cac diém GCPs
Affine 6

Pseudo Affine 3

Polynomials ~ j}=-eeee-

Helmert 4

Second-order Conformal 6

Projection 3

Pé biét duoc diém GCP co sai sé RMS cao nhat, trong HT Ground Control Points
Selection, bam Options => Order Points by Error => Cac diém GCPs trong danh
sach duogc sap xép lai theo trat tu: cac diém co sai s6 RMS giam dan tir dau danh sach
dén cudi danh sach. Néu sai sé 16n vuot muac cho phép, c6 thé chon diém GCP do,

x6a di va bam chon lai diém.
Budc 8. Quan 1y file chira cac diém GCPs

Danh sach cac diém GCPs di c6 trong budc 7 co thé dugc lvu trit va st dung lai
khi can thiét (vi dy dé kiém tra khi can).

- Pé luu thanh file ASCII, ta thuc hién nhu sau:

T menu cia HT Ground Control Points Selection hoac HT Image to Image GCP
List, chon File => Save GCPs to ASCII => xuét hién HT cho phép nhap tén file co
duoi *.pts; nhap tén cho file.pts => bam OK.

- Pé luu cac hé s6 thanh file ASCII:
T menu cia HT Ground Control Points Selection chon File => Save
Coefficients to ASCII => xu4t hién HT cho nhap tén ; nhap tén => bam OK.

- Sau khi chon xong cic diém GCPs, trong HT Ground Control Points
Selection => b4m Options => Warp File => HT -> Chon tiép file anh cin nfn => HT
Registration Parameters -> chon phuong phap nan anh (Method), phwong phap chia



mau anh (Resampling), chon duong din va tén file luu anh két qua (Enter Output
FileName: 4n nat Choose) => An OK.

- Néu mudn luu file toa do cac diém GCPs, trugc khi thuc hién nin anh (Warp File)
=> Tu menu cia HT Ground Control Points Selection hoac HT Image to Image
GCP List, chon File => Save GCPs to ASCII => xuit hién HT cho phép nhap tén
file c6 dudi *.pts; nhap tén cho file.pts => bam OK.

2. Ndn anh theo ban ds (Image to Map)
C6 nhiéu budc twong tu nhu nin Image to Image. Tién hanh theo cac budc sau:

Budc 1. M@ anh cin nin va hién thi kénh mong muén.

Budc 2. Mo file ban d6 s6 (dinh dang Vevtor).

- Ttr thanh menu chinh caa ENVI => Vevtor => Open Vector File => xuit hién HT
cho phép chon file vector da c6. ENVI hd tro mg mot s6 dinh dang vector thong dung
ctia cac phan mém phd bién nhu: ArcView, Arcinfo, ArcGIS, Maplinfo, Microstation,
AutoCAD, ...

- Chon File cAn mé => 4n OK.
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Hinh 2.1. Lwa chon phwong phap nin anh theo ban doF

Néu file dinh mé khong phai la dinh dang file vector cia ENVI, s& xuit hién HT
yéu cau chuyén file dinh mé sang dinh dang cua ENVI (*.evf) => lya chon cach luu
file *.evf s& tao ra => 4n OK.

- Xuét hién HT Available Vectors List => chon file cAin m& => 4n Load

Selected => HT Iwa chon ctra sd hién thi, nhay vao NewVector Layer => Cua sb
hién thi file vector xuat hién.
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Hinh 2.2. File dang vector

Budc 3. Tur thanh menu chinh cia ENVI, bAm Map => Registration => Select GCPs:
Image to Map => xuat hién HT Image to Map Registration (hinh 2.3a or 2.3b).
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Hinh 2.2a. Chon céc tham sé dia 1y va hinh hoc phu hop
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Hinh 2.2b. HT Image to Map Registration
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HT nay cho phép chon cac tham sé vé phép chiéu, luéi chibu, mui chiéu, phu hop

VGi phép chiéu cta ban do.

Bude 4: Néu ngudi sir dung mé nhiéu hon mot anh, hiy chon cira sé sé sir dung tir
danh sach Input Display cua HT Image to Map Registration. Néu chi mé mot anh, né
s€ dugc chon tu dong.

Budc 5: Trong danh sach Select Registration Projection, chon luéi chiéu can nan.
Néu muén nhap mét ludi chiéu do nguoi dung dinh nghia => an New.

Budc 6: Nhan OK => xuat hién HT Ground Control Points Selection cho phép chon
cac diém khéng ché mat dat (GCPs) (hinh 2.4).

1 Ground Control Points Selection - |0l x
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Hinh 2.3. HT Ground Control Points Selection
Budc 7. Chon céac diém GCPs nhu sau:
- Trong cira s6 Image, dinh vi khung Zoom t6i pham vi ¢ diém GCP mong mudn.

- Trong ctra s6 Zoom, kich chuét trai trén pixel c6 dic diém d& nhan biét trén anh
(cling nhu trén ban dd) dé dinh vi con tro téi pixel d6 hoic Subpixel.

Céac toa do cua vi tri dugc chon s& xudt hién trong HT Ground Control Points
Selection tai 6 Image X va Image Y (toa do anh).
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- Céc toa do thuc c6 thé Ia cac toa d6 do GPS (hé dinh vi toan cau), hodc doc truc tiép
trén ban dd gidy va nhap truc tiép vao HT Ground Control Points Selection, hodc st
dung cong cu phan mém ENVI dé chon cac diém trén anh twong tng véi cac diém
trén ban do sb. Cach cubi cing chiing ta s& tim hiéu k§ ngay sau:

Bam vao diém twong tng trén cira sd Vector, trén cira sd Vector xuat hién mot ky
hiéu danh ddu => Nhén phai chudt trén cira sé Vector; xuat hién menu ngit canh =>
Chon Export Map Location, toa do diém d6 s& duoc tu dong cap nhat vao 6 toa do
diém khéng ché trong HT Ground Control Points Selection (toa d6 thyc).

- Chon thém céc cap diém GPS twong ¢ng trén anh va trén ban db.

Céach phan bé cac diém GCPs van tuong tu nhu d6i véi nan Image to Image, nghia
la: cac diém nén phan bd déu trén toan anh, néu c6 it diém thi nén chon gan ra phia

goc anh va sd diém tdi thiéu cho phuong phép nan da chon theo bang 1.1.

- Sau khi chon xong cac diém GCPs, trong HT Ground Control Points
Selection => bam Options => Warp File => HT -> Chon tiép file anh can nin => HT
Registration Parameters -> chon phuong phap nin anh (Method), phuwong phap chia
mau anh (Resampling), chon dudng dan va tén file luu anh két qua (Enter Output
FileName: 4n nat Choose) => An OK.

- Néu mudn luu file toa do cac diém GCPs, trugc khi thuc hién nan anh (Warp File)
=> Tu menu cia HT Ground Control Points Selection hoac HT Image to Map GCP
List, chon File => Save GCPs to ASCII => xuét hién HT cho phép nhap tén file co
dudi *.pts; nhap tén cho file.pts => bam OK.
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Hinh 2.3a. Chon diém khéng ché - Ground Control Point Selection

No6i tom lai: Trude khi mudn sir dung cac loai anh thi chung ta phai tién hanh nin
chinh anh hinh hoc véi cac phuong phdp nhu gidi thi€u trén trude khi st dung vao

nhiéu muc dich khéac nhau.
I1: HIEU CHINH ANH PHO
1.Khdi niém vién tham

Vién tham (Remote sensing) 12 phuwong phap cong nghé nham xac dinh thong tin vé
hinh dang, kich thudc va tinh chat ctia mot vat thé, mot ddi tuong tr mot khoang cach

cb dinh, khong co su tiép xtc truc tiép véi ching [10].
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Vién tham la phuong phap xir ly va
phan tich cac théng tin cta nhimg ddi
turong phan bd trén bé miat Trai Dat va
dugc thu thap tir ba ting khong gian:

* Vil try (ngoai khi quyén)

DU lidu anh s6
(Diggiterl Derber)
anh tuong ty . A
- A Analo
* Mat dat @nckoa)

Tu lidu mat dét =z
(Fiedd data) —7

* Tang trung (tang khi quyén)

Nhim xac dinh mét cach tong hop
nhitng thudc tinh co ban cua déi tuong

nghién cuu.

Hinh 2.1 So dé nguyén Iy cong nghé vién tham vé tinh

Co so dir liéu cua vién tham 1a song dién tir duge phat xa hoac buc Xa tir cac vat thé,
cac ddi tuwong trén bé mat Trai dat. Song dién tir co 4 tinh chit co ban: budc song,
huéng lan truyén, bién d6 va mit phan cyc. Mdi mot thude tinh co ban nay s& phan
anh cac noi dung théng tin khac nhau cua vat thé, phu thudc vao thanh phan vat chat
va cau tric cua ching, lam cho mdi d6i twong dugc xac dinh va nhan biét mot cach
duy nhat. Séng dién tir phan xa hoic buc Xa tir vat thé trén bé mit trai dat s& duoc thu
nhan bang cac hé thong thu anh goi 1a bd cam (sensor). Cac bo cam dugc lap dit trén
cac phuong tién (flatform) khinh khi cau, may bay hoac vé tinh. Xir 1y, phan tich, giai
doan (interpretation) cac tam anh vién tham s& cho ra cac thong tin vé d6i tugng can
nghién cuu.

Mot hé thdng vién tham khép kin bao gdm cac phuong tién bay chup, trung tim diéu
khién mit dat, trung tAm xir Iy, trung tdm hanh chinh, trung tim khai thac tu liéu va
ung dung.

Hién nay, vién thim dang duoc ung dung nhiéu trong viéc giam sat tai nguyén moi
truong. O cac phan sau, ta s& di tim hiéu sdu hon vé tu liéu vién tham dé biét duoc
nhitng kha nang cta n6 phyc vy cho dé tai ra sao.

1.1. Pic tinh co ban cua tu liéu vién tham
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Dir ligu vién tham bao gdm dir liéu anh hang khong va dir liéu anh vé tinh. Vién tham
vé tinh str dung cac bd cam gén trén vé tinh nhan tao hoat dong & nhiéu budc song tir
400nm-25cm dé thu dir liéu vé cac doi twong nghién ciru trén Trai Dat. Trong luan
van, hoc vién da sir dung cac anh Landsat, SPOT la cac anh duogc thu trong dai song
nhin thay va can héng ngoai. Cac thong s6 quan trong nhat dic trung cho thong tin
ciia mot anh vé tinh can duoc lya chon cho dbi tugng nghién ciru, d6 1a do phan giai
khong gian, d6 phan giai phd, do phan giai thoi gian, 6 phan giai b xa.

- D¢ phan giai khong gian: D6 phan giai khong gian cia anh vé tinh, do dac tinh cta
dau thu, phu thudc vao trudong nhin tic thi (IFOV) dugc thiét ké san. Y nghia quan
trong nhat cia do phan giai khong gian 1a no cho biét dbi twong nho nhat ma cé thé
phan biét trén anh.

- Dé phan gidi pho: Vé tinh thu nhin séng phan xa trén mot khoang bude song nhat
dinh. D6 rong hep cua khoang budc séng nay 1a do phan giai phd cua anh. Khoang
budc song cang hep thi tinh chat phan xa pho cia d6i twong cang dong nhat.

- B phan gidi thoi gian: Vé tinh vién tham chuyén dong trén quy dao va chup anh
Trai Dat. Sau mot khoang thoi gian nhat dinh, no quay lai va chup lai ving di chup.
Khoang thoi gian nay goi 1a d6 phan giai thoi gian cua vé tinh. Vi khoang thoi gian
3p lai cang nho thi thong tin thu thap cang nhiéu.

- Do phan gidi buc Xa (radiometric resolution): 1a kha nang lugng tir hoa thong tin buc
Xa Ccua cac doi tugng dugc cac bd cam luong tir dudi dang don vi thong tin trong dir
liéu (vi du anh 8 bit, 9 bit, 16 bit...)

Ngoai ra, sb lugng kénh anh ciing 1a mot yéu t quan trong anh hudng dén thong tin
thu nhan trén anh vién tham. Anh duoc thu cang nhiéu kénh thi cang c6 nhiéu thong
tin vé& d6i twong thu dugc. Cac anh da phd théng thudng thu dwoc tir 3-10 kénh.

Kha niang nhan biét ddi twong trén anh vé tinh phy thudc vao do phan giai. Can cr vao

d6 phan giai khong gian cta anh, ta c6 thé chia ra thanh 4 mac dit liéu anh vién tham:
- Dit liéu ¢6 d@é phdn gidi thap nhu anh NOAA, MODIS, MERIS...
- Diz liéu c¢6 do phan gidi trung binh nhu anh Landsat MSS (80m)...

- Dir liéu co do phdn giai cao nhu Landsat TM (30m, 15m), SPOT (20m, 10m...)
Aster (15m) ...
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- Diz liéu c¢6 do phan gidi siéu cao nhu IKONOS (1-5m), Quickbird (1m), obview...

Dé Iya chon tu liéu vién tham phu hop cho khu vire va dbi twong nghién ciru, can thiét
phai xem xét va cin nhic giita cac do phan giai. Nghién ctru d6 thi cin c6 do phan giai

khong gian tir trung binh t6i cao va siéu cao do dic tinh cua d thi 1a khong dong nhat.
1.2. Bic tinh phan xa phé cua cac di twong tu nhién

Db thi phan xa phd dugc xay dung voi chirc ning 1a mot ham sb caa gia tri phd phan
Xa va budc séng, duoc goi 1a dudng cong phd phan xa. Hinh dang cua dudng cong
pho phan xa cho biét mot cach twong dbi 1d rang tinh chat phd ciia mot dbi tuong va
hinh dang duong cong phu thudc rat nhiéu vao viéc lra chon cac dai séng ma ¢ d6
thiét bi vién tham c6 thé ghi nhan dugc céc tin hiéu pho.

Hinh dang cta dudng cong phd phan xa con phu thudc rat nhiéu vao tinh chat cia cac
dbi tugng. Trong thuc té, cac gia tri pho cua cac dbi twong khac nhau, cia mot nhom
d6i tuong cling rat khac nhau, song vé co ban ching dao dong quanh gia tri trung
binh.

Nguyén tic co ban dé phan biét cac dbi teong 16p phu mat dat trén anh vé tinh 1a dua
vao su khac biét vé dic tinh phan Xa cia chung trén cac kénh phd. Hinh 1.2 dudi day
thé hién dic tinh phan Xa cta cac thanh phan dét, nudc va thuc vat trén anh vé tinh.

| Phin xt (%)
- mkw
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T T ] T T T 7 T T T [ T T T [ T T T 'dﬂlséng
08 12 1,6 2,0 24 {

2 ‘L:Héngngoliggh =|L= Héng ngoti trung

N

falu =

Hinh 2.2: Pic tinh phan xa phé cia dat, nwée va thuc vat trén anh vé tinh
Diic tinh phan xa phé cria thuc vt

Thuc vat khoe manh chira nhiéu diép luc t6 (Chlorophil), phan xa rat manh anh séng
c6 budc song tir 0,45 — 0,67um (twong tng Voi dai song mau luc — Green) vi vay ta
nhin thiy chung c¢6 mau xanh lyc. Khi diép luc t6 giam di, thuc vét chuyén sang c6

kha ning phan Xa anh sang mau do6 tréi hon. Két qua 13 14 cdy c6 mau vang (do to hop
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mau green va red) hodc mau d6 han (rirng & khi hau lanh, hién tuong nay kha pho bién
khi mua dong dén), & ving hong ngoai phan xa (tir 0,7 — 1,3um) thuc vat c6 kha ning
phan Xa rat manh, khi sang ving hong ngoai nhiét va vi séng (microwave) mot s6
diém cyc tri & ving song dai 1am ting kha ning hap thu anh sang ctia hoi nudc trong
14, kha nang phan xa cua ching giam di 1 rét va nguoc lai, kha ning hap thu anh sang

lai ting 1én. Dac biét, ddi véi rimg co nhiéu tang 14, kha ning d6 cang ting 1én.
Diic tinh phan xa phé ciia nwéc

Nudc khong chi phan xa manh & viing song cia tia xanh lo (Blue) va yéu dan khi sang
vung tia xanh luc (Green), triét tiéu ¢ cudi dai song do (Red). Khi nudc bi duc, kha
ning phan Xa ting 1én do anh hudng Sy tan xa Cua cac vat chat lo ling. Sy thay d6i vé
tinh chat ctia nuéc (d6 duc, do sau, ham luong Chlorophil...) déu anh hudng dén tiinh
chat pho caa chung. Nghia 1a khi tinh chat nudc thay doi, hinh dang duong cong va
gia tri phd phan xa sé& bi thay d6i. Ngoai ra nd con phu thudc vao bé mit va trang thai
ctia nude. Trén kénh hong ngoai va can hong ngoai duong bo nude dugc phat hién rat

dé dang.
Diic tinh phan xa phé ciia dit khé

Puong cong phan xa phd cua dat kho twong d6i don gian, it c6 nhitng cuc dai va cuc
tiéu mot cach rd rang, 1y do chinh 13 cac yéu té anh hudng dén tinh chét phd cua dat

kha phuc tap va khong 16 rang nhu ¢ thuc vat.

Céc yéu té anh huong dén duong cong phd phan xa cua dat 1a : luong 4m, cu tric cua
dat (ti 16 cat, bot va sét), dd nham bé mit, sy co6 mit caa cac loai oxyt kim loai, ham
lwong vat chat hiru co,...cac yéu té d6 lam cho duong cong phé phan xa bién dong rat
nhiéu quanh dudng cong cé gi tri trung binh. Tuy nhién quy luat chung 1a gia tri pho
phan xa clia dat ting dan vé phia séng c6 budc song dai. Cac cuc tri hap thu phd do

hoi nuéc ciing dién ra ¢ vung 1,4 ; 1,9 va 2,7um.

Bén canh céc dic trung phan Xa pho cua cac ddi twong ty nhién co ban, Root va Mille
nghién ciru va dua ra cac dic trung phan xa pho ciia mot sé ddi tugng chinh trong d6
thi nhu bé tong, van lop, nhuya duong va dat tréng (hinh 2.3). Cac dic trung nay la

thong tin quan trong gitip qua trinh giai doan cac dbi twong do thi
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Hinh 2.3. Pdc tinh phan xa phé cdc déi twong trong dé thi

Tom lai, pho phan xa 1a thong tin quan trong nhat ma vién tham thu dugc vé cac doi
tugng. Dya vao dic diém pho phan xa (cuong do, dang duong cong ¢ cac dai song

khac nhau) c6 thé phan tich, so sanh va nhan dién cac ddi trong trén bé mit.
1.3. Hiéu chinh phé
Hiéu chinh phd 1a cong viéc rat quan trong trong viéc giai doan cac dbi twong

Nhu di thay & trén, khong phai toan bo giai song dién tir dugc sir dung trong viéc thu
nhan anh vién tham. Thong thudng, tuy thudc vao muc dich thu thap thong tin, mdi
loai dau thu duoc thiét ké dé co thé thu nhan séng dién tir trong mot sé khoang budc
song nhat dinh. Cac khoang budc song nay dugc goi 1a cac kénh anh.

Ta ciing thay & trén, birc xa phd (bao gom ca phan xa, tan xa va bic xa riéng) cia mot
d6i twong thay doi theo budc song dién tir. Nhu vy, anh chup ddi tuong trén cac kénh
khac nhau s& khac nhau. Piéu nay c6 nghia 13 anh dwoc thu trén cang nhiéu kénh thi
cang c6 nhiéu thong tin vé dbi tuong duoc thu thap. S6 lugng kénh anh duoc goi 1a do
phan giai pho. Do phan giai pho cang cao (cang nhiéu kénh anh) thi thong tin thu thap
tir d6i twong cang nhiéu. Va dwong nhién gia thanh cang 1én. Vi vay tily theo muc dich
sir dung nén két hop nhiéu loai anh & cac d6 phan giai khac nhau dé nghién cru mot
khu vyc. Thong thuong, cac vé tinh da pho thuong ¢ sé kénh anh tir khoang 3 dén 10
kénh. Hién nay, trong vién tham da phd, cac loai vé tinh vién tham cé kha ning thu
dugc rat nhiéu kénh anh (trén 30 kénh) goi 1a cac vé tinh siéu phd (hyperspectral
satellite) dang duoc phat trién. Khi xem xét d6 phan giai dé chon anh can tuan thu luat
co ban: chon dg phdn gidi gap 10 lan kich c¢é cia doi twong muon nghién ciru. Nhung
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nén nhé rang khong phai luat co ban liic nao ciing diing, can phai xem xét ca cac dac
diém khéc cua ddi twong nhu tinh twong phan, vi tri, hinh dang.

Landsat Multispectral Scanner (MSS) r 100% intensity
Near-
G BNRl nfrared |
g
1 3 band 4 £ - 50% FWHM = 0.7 - 0.8 um
T T g w5 = 7%%_ 80&:‘: idth
04 05 06 07 08 09 10 11 e SR Bl
Positive Systems ADAR 5500 23
2z
G T T T T T
NIR 06 065 07 075 08 085 09
Wavelength, um
2 4 b. Precise bandpass measurement of a detector based
i on Full Width at Half Maximum (FWHM) criteria

T T
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a. Nominal spectral resolution of the

Landsat Multispectral Scanner and Positive blue band
Systems ADAR 5500 digital frame camera. (450-515 nm)

c. Single band of ADAR 5500 data

d. Multispectral remote sensing

Hinh 2.5a. P phén giii pho

-
'
o

3
'

Hinh 2.5b. D¢ phan giai thoi gian

Tom lai, thong tin trén anh vién tham quang hoc 1a phan xa phé cua cac dbi twong trén
mat dat, bao gdm 16p pha thuc vat, nude va dat tréng dugc ghi nhan thanh ting pixel
anh c6 do phan giai khong gian xac dinh, trén nhiéu kénh phd xac dinh va vao mot

thoi gian xac dinh.
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Nhu vdy: Ching ta phai tién hanh diéu chinh cac duong cong phan xa phd sao cho
nguoi giai doan c6 thé phan biét cac déi trong mot cach dé dang.

I11: GIAI POAN VET LU VA THUC PIA KIEM TRA

Gidi dodn vét lii

Béan dd nguy co ngap lut 1a tai liéu co ban, 1am co sé khoa hoc cho viéc quy hoach
phong tranh lii lut, lya chon cac bién phap, thiét ké cac cong trinh khong ché li,
12 thong tin can thiét dé thong bao cho nhin din vé nguy co thiét hai do li lut &

noi hgce cw tra va hoat dong.

(Ban d6 ngap lut thwong thé hién cac ndi dung sau)

¢ Vung ung ngap thuwong xuyén.

¢ Viung ngap lut &ng véi tan suat mwa, 1ii khac nhau.
. Khu virc nguy hiém khi ¢é lii 16n.

¢ Khu vue ¢6 nguy co bi truot 1€, sat 1€.

. Vét x6i 18 bo sdng, sat 1& bo bién, trwgt 18 swon.

Ban d0 ngap lut phai xac dinh rd ranh giéi nhirng viing bi ngap do mat tran mwa
lii nao @6 gy ra trén ban d6. Ranh giéi vung ngap lut phu thude vao cac yéu to
mure nwée i va dia hinh, dia mao cia khu vire d6; trong khi nhan to dia hinh it
thay d6i nén ranh giéi ngap lut chi con phu thude vao sw thay doi mwe nuée li.
[2, 3].

Giai doan vét 1ii dua vao viéc mé phong bang cac mé hinh thuy vin, thuy lec

Str dung cong cu md phong, mo hinh héa bang cac mo hinh thuy van, thuy lyc 14 rat
can thiét va c6 hiéu qua hon rat nhiéu va cling 1a cach tiép can hién dai va dang duoc
st dung rong rai trong thoi gian gan day trén ca thé gioi va ¢ Viét Nam trong su két
hop vai ca cac loi thé cua phuong phap truyén thong.
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Mt khac, v6i sy phét trién cia may tinh va cac hé théng thong tin, co so dir liéu ngay
cang ¢6 nhiéu tng dung phat trién dua trén nén hé thong tin dia 1y (GIS), ma xay dung
ban d ngap lut 1a mét trong nhirng &ng dung quan trong mang lai nhiéu loi ich thiét
thuc trong thyc tidn cong tac phong chdng lut bio va giam nhe thién tai.

Tong quan Vé cac mo hinh thity van, thay luc giai doan vét li
Céac mo hinh mua dong chay

n Mé hinh Ltank: do PGS.TS Nguyén Vin Lai dé xuit nim 1986, 1a mét
phién ban cai tién tir mé hinh Tank gdc ciia tic gia Sugawara (1959). M6 hinh
toan mua rao dong chay dwa trén qua trinh trao d6i lwong Am giira cac tang mit,

ngam luwu vire, va boc hoi. Ung dung tét cho lwu vuc vira va nhé.

] M6 hinh HEC-HMS: 1a mo6 hinh mwa dong chay cia trung tam thuy van
ky thuat quin @i Hoa Ky dwoc phat trién tir mé hinh HEC-1, mé hinh c¢6 nhirng
cai tién dang ké ca vé ky thuat tinh toan va khoa hoc thity vin thich hop Véi cac
lwu vuc sdng vira va nhé. La dang mé hinh tinh toan thiy vin dwoe dung dé tinh
dong chay tir s6 liéu do mua trén lwu vwe. Trong d6 cAc thanh phin mé ta luu

vire song gdm cac cong trinh thiy loi, cic nhanh song.

Két qua cia HEC-HMS dwoc biéu dién dwéi dang so d0, biéu bang twang minh
rat thuan tién cho ngwoi sir dung. Ngoai ra, chwong trinh c6 thé lién két voi co sé
dir liéu dang DSS ciia mé hinh thay luc HEC-RAS.

Mo hinh NAM: dwgc xay dung nam 1982 tai khoa thiy van vién ky thuat thay
dong lwe va thay luc thudc dai hoc ky thuat Pan Mach. M6 hinh dya trén nguyén
tic cac bé chira theo chiéu thing ding va hé chira tuyén tinh. Mé hinh tinh qua
trinh mwa - dong chay theo cach tinh lién tuc ham lwong 4m trong nim bé chira
riéng biét twong tac 1in nhau. NAM mé phéng qua trinh mwa - dong chay bang
viéc mé ta lién tuc cho cac thanh phin trong 4 vang trir lwgng twong tac 1an nhau
bao gom: trir hwong tuyét; Trir lwong nwéc mat; Triv lwong nwée sat mat; Triv
lwgng nwéc ngam.

Cac md hinh thiy vin trén diy cho két qua la cac qua trinh dong chay tai cac
diém khong ché (cira ra luu vire) vi vay tw thin chiing ding doc lap chwa da kha
niing dé dwa ra cac thong tin vé dién tich va mirc 6 ngap lut ma phai két hop coi
mot s6 cac cong cu khac nhw GIS, hoic 1 bién cho cic mé hinh thiy dong lwc 1-2
chiéu khac. [3]
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M5 hinh Thuy luc

M6 hinh VRSAP (Vietnam River System And Plains): tién than 13 mé hinh KRSAL
do c¢b PSG.TS Nguyén Nhu Khué xiy dung tir 1965 dén 1993 dang duogc sir dung

rong rai ¢ nudc ta.

Pay 1a mo hinh toan thuy vin - thiy lyc ctia dong chay mot chiéu trén hé thong song
ngodi co ndi voi dong rudng va cac khu chira khac. Dong chdy trong cac doan song
dugc mo ta bang hé phuong trinh Saint-Venant day di, khong bo bot mot vai s hang
nhu trong mot sé moé hinh khac. Dong chay qua cac cong trinh duge mo ta bang cac
cong thuc thay luc di biét va duge dua vao cing mot sé hang nhu phwong trinh cta
cac doan song. Dong chay tran vao cac 6 ruong hay khu chira dugc mé phong theo tu
tuong chung ctia md hinh SOGREAH. Cac khu chira nude va cac 6 dong rudng trao
d6i nudc voi séng va trao ddi nudc véi nhau qua céc tran hay cong diéu tiét. Do do,
mo hinh d chia cac khu chita va cac 6 dong rudng thanh hai loai chinh. Loai kin trao
d6i nudc véi song qua cong didu tiét, loai ho trao ddi nude voi song qua tran mat hay
truc tiép gin voi song nhu cac khu chia thong thudng.

M6 hinh VRSAP ciing xét dén su gia nhap ctia mua trong tinh toan thuy luc dong
chay trong cac hé thong song khi dién toan 1i hay tinh tiéu nudc cho hé théng thuy
noéng. Mo hinh ciing xét dén kha nang truyén man trén hé thong song va dong rudng.
So dd tinh trong VRSAP 14 so d6 sai phan an ludi chit nhat c6 xét dén trong s ddi véi

cac budc sai phan theo thoi gian t va khong gian x.
Mo hinh VRSAP phu hop véi diéu kién Viét Nam, c6 thé st dung dé:

+ Tinh toan va tim ra quy luat thay ddi cua luu luong Q va muc nudc Z tai tung mat

cat trén h¢ thong song va 6 chura ké ca vung bi anh huéng cta thuy triéu.

+ Giai bai toan tiéu ung, thoat lii va cip nudc trén cac hé thong cong trinh thay loi

vung dong bang va ven bién.

+ Lap cac phuong an quy hoach quan ly va khai thac thuy loi trén luu vuc song 16n

nho va cac hé thong cong trinh thuy loi.
+ Tinh truyén triéu va truyén man trén cac hé thong séng v.v...

Mo hinh VRSAP 1a mé hinh ma ngudén mé, nén tir 6 nhiéu tac gia da cai tién dé mo
hinh ¢6 thé tinh dugc truyén tai phu sa, tinh tiéu thoat nudc do thi. Cac loai mo hinh

toan nay hién ciing dang dugc ung dung é nudc ta va cho két qua tdt. Mot sb tng
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dung cua mo hinh cho hé théng song Héng, song Thai Binh, song Ca, song Nhat L¢,

song Huong, song Thu Bon, song Ciru Long. ... da  datcackét qua tin cay.

Mo hinh VRSAP g dung rat c6 hidu qua ddi véi viée tinh toan thiy luc tudi tiéu,
cac hé théng thuy nong, quy hoach va 1ap cac du an quan 1y, khai thac hé théng thay

néng, tinh toan quy mo cac cong trinh trén hé thong, quan 1y luu vuc va tai nguyén.

[] Ho m6 hinh MIKE: do vién thay luc BPan Mach (DHI) xay dung dugc tich hop
rat nhiéu cac cong cu manh, c6 thé giai quyét cac bai toan co ban trong linh vuc tai
nguyén nude. Tuy nhién ddy 13 mé hinh thwong mai, phi ban quyén rat cao nén khong

phai co quan nao ciing co6 diéu kién st dung.

¢ MIKE 11: 13 mé hinh mét chiéu trén kénh hé, bii ven song, ving ngap 1d, trén
song kénh c6 két hop mo phong cac 6 rudng ma két qua thuy luc trong cac 6 rudng la

N
A

“gia hai chiéu”. MIKE 11 c¢6 mot s6 wu diém ndi troi so voi cac mé hinh nhu:
i Lién két véi GIS;
i. Két néi Vi cac mo hinh thanh phan khac cua bo MIKE vi du mé hinh mua rao.

- dong chay NAM, mé hinh thity dong luc hoc 2 chiéu MIKE 21, mé hinh dong
chay nudc dudi dat, dong chay tran bé mat va dong béc thoat hoi tham pha (MIKE
SHE);

iii.  Tinh toan chuyén tai chat khuyéch tan;
Iv. Van hanh cong trinh;
V. Tinh to4an qua trinh pht dudng;

Hé phuong trinh st dung trong mé hinh 13 hé phuong trinh Saint - Venant mot chiéu
khong gian, voi muc dich tim quy luét dién bién ciia myc nudce va luu luong doc theo
chiéu dai séng hodc kénh dan va theo thoi gian.

Mo hinh MIKE 11 da dugc tng dung rong rdi tai Viét Nam va trén pham vi toan thé
gioi. Tuy nhién MIKE 11 khong c6 kha nang mé phong tran bai nén trong cac bai toan
ngap lut MIKE 11 chua mé phong mét cach day du qué trinh nudc dang tir song vio
tran bai vao ruong va nguoc lai dé cai thién van dé nay bd MIKE c6 thém mo hinh
thay luc hai chiéu MIKE 21 va bd két ndi MIKE FLOOD.
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. MIKE 21 & MIKE FLOOD: 1a mé hinh thay dong luc hoc dong chay 2 chiéu
trén vung ngap 1t da dugc ung dung tinh toan rong rai tai Viét Nam va trén pham vi
toan thé gidi. M6 hinh MIKE 21 HD 1a mé hinh thuy d6ng luc hoc mé phong muyc
nudc va dong chay trén song, ving cira séng vinh va ven bién. M6 hinh mé phong

dong chay khong 6n dinh hai chiéu ngang ddi véi mot 16p dong chay.

Mike 21 HD c6 thé mé hinh héa dong chay tran véi nhidu diéu kién duoc tinh dén,
gao gom:

I. Ngap va tiéu nudc cho ving tran
Ii. Tran bo

lii.  Dong chay qua cong trinh thay loi
iv.  Thay triéu

V. Nudce dang do mua bao

Phuong phap mé phong bao géom phuong trinh lién tuc két hop véi phuong trinh dong
lwong mé ta su bién d6i ctia muc nude va luu lugng. Ludi tinh toan sir dung trong mo
hinh 1a luéi hinh chir nhat.

Tuy nhién MIKE 21 néu doc lap ciing kho c6 thé mo phong tot qua trinh ngap lut tai
mét luu vuc song voi cac diéu kién ngap thap. Dé c6 thé tan dung tot cac vu diém va
han ché nhiing khuyét diém cua ca hai mé hinh mot chiéu va hai chiéu trén, DHI da
cho ra doi mot cong cu nham tich hop ca hai mé hinh trén; d6 13 céng cu MIKE
FLOOD.

MIKE FLOOD la mét cong cu tong hop cho viéc nghién ciru cac ting dung vé ving
bai tran va cac nghién ciu vé dang nudc do mua bao. Ngoai ra, MIKE FLOOD con ¢
thé nghién citu Vé tiéu thoat nudc do thi, cac hién tugng v& dap, thiét ké cong trinh

thuy loi va tinh toan cho cac vung song 1on.

MIKE FLOOD dugc sir dung khi can c6 su mé ta hai chiéu & mot sé khu vuc (MIKE
21) va tai nhitng noi can két hop mé hinh mét chiéu (MIKE 11). Truong hop can két
ndi mot chiéu va hai chiéu 1a khi cin c¢6 mot mé hinh van téc chi tiét cuc bo (MIKE
21) trong khi thay ddi dong chay song duoc diéu tiét boi cac cong trinh phic tap (cira
van, Céng diéu tiét, cac cong trinh thuy loi dac biét...) m6 phong theo mé hinh MIKE
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11. Khi d6 md hinh mét chiéu MIKE 11 ¢6 thé cung cap diéu Kién bién cho mé hinh
MIKE 21 va nguoc lai.

] Bd mo hinh MIKE 11 va MIKE 11-GIS cua vién thay luc dan mach (DHI) sur
dung dé xay dung ban db ngap lut cho ving ha luu séng. MIKE 11-GIS 1a bd cong cu
manh trong trinh bay va biéu dién vé mit khong gian va thich hop céng nghé mé hinh
bai ngap va song cia MIKE 11 cung vdi kha nang phan tich khong gian cua hé thong
tin dia 1y trén moi truong ARCGIS 9.1,

MIKE 11-GIS c6 thé mé phong dién ngap 16n nhat, nho nhat hay dién bién tir luc
nudc 1én cho tdi luc nudc xudng trong maot tran 1i. Do chinh xac cua két qua tinh tir
md hinh va thoi gian tinh toan phu thudc rat nhiéu vao d6 chinh xac cia DEM. Né cho
biét dién ngap va do sau twong ung ting ving nhung khong xac dinh duoc huéng
dong chay trén do.

n Mo hinh MIKE SHE: mé hinh toan vat Iy thong s6 phan bé mé phong hé thong
tong hop dong chay mat, dong chay ngam luu vuc séng. M6 phong bién do6i vé luong
va chat hé thong tai nguyén nuéc. Bao gom dong chay trong long dan, dong chay tran
bé mat, dong chay ngam tang khong ap, dong chay ngam tang c6 ap, dong chay tang
ngam chuyén tiép giita ting co ap va tang khong ap, bdc thoat hoi tir ting tham phi,
truyén chat, van chuyén bun cat. Ung dung thyc tién: da duoc tng dung tinh toan rong
rdi trén pham vi toan thé gidi. O Viét Nam MIKE SHE dugc ung dung mé phong
dong hé thong dong chay ngam, mat luu vuc.

Qua thyc té viéc sir dung cac mo hinh thiy van, thuy luc hién nay trén thé gisi va tai
Viét Nam; véi mong mudn moé phong mot cach chinh xac nhit qua trinh ngap lut
trong khu vuc nghién ctru, tac gia nhan thidy bo mé hinh MIKE-FLOOD cua Vién
thay luc Ha Lan c6 thé dap tmg duoc yéu cau xay dung ban db ngap lut cho khu vuc

nghién ctru Vi cac ly do sau:

¢ Bo mé hinh MIKE bao gdm: mé hinh thay van MIKE NAM, dung d¢é tinh toan
cac bién dau vao cho mé hinh thuy lyc 1 chiéu MIKE 11, ciing nhu bién gia nhap khu
gitta cho md hinh thay luc hai chiéu MIKE 21. M6 hinh thuy luc mét chiéu MIKE 11
mo phong dong chay mot chiéu trong séng va mé hinh hai chiéu MIKE 21 mé phong
dong chay hai chiéu ngang bii tran. B mo hinh nay rat phu hop dé mé phong ngap

lut & ha Ivu luu vuc séng Ba noi thudng xuyén xay ra cac tran 1d tir nhé dén lon.
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. Piéu kién sb liéu do dac trong khu vuc han ché do nhiéu nguyén nhan khéc
nhau nén viéc str dung mé hinh MIKE-NAM dé tinh toan dong chay tir mua lam bién

dau vao cho mé hinh thuy luc 1a can thiét.

. Mo hinh MIKE FLOOD 1la mét c6ng cu tong hop cho viéc nghién ctru cac tng
dung vé ving bai tran phu hop cho vung triing nghién ctru, c6 thé thé hién duoc ca

mtc ¢ ngap lut 13n toc do va hudng dong chay lii trong ving ngap lut.
¢ M6 hinh EFDC

M6 hinh EFDC (Environmental Fluid Dynamics Code) 1a mot phan mém mo hinh
toan c6 kha ning du bao, tinh toan va mé phong cac qua trinh dong chay, lan truyén
c6 tinh dén cac qua trinh sinh - dia - hoa trong song, hd, hd chua, cac ving cira song.
Mo hinh dugc co quan bao vé méi trudng My US EPA phat trién tir nhitng nam 1980
dén 1994 duoc cac nha khoa hoc vién khoa hoc bién Virgina tiép tuc xay dung. M6
hinh dugc x4y dung dua trén cac phuong trinh dong luc, nguyén tic bao toan khoi
lugng va bao toan thé tich. M6 hinh 12 mé hinh da chiéu (1 chiéu, 2 chiéu, 3 chiéu)
nén c6 kha niang dat d6 chinh xac cao trong viéc mo hinh hoéa cac hé théng dam lay,
dat ngap nudéc, Kiém soat dong chay, cac dong sinh song gan bo va cac qué trinh van

chuyén tram tich. [2]
Thue dia kiém tra
Tién hanh do dac thuc dia

Tién hanh do dac thyc dia bang may do cao tan cac vét il hang nim vi du nhu (hinh
2.1). Pay la cach thuc hién thuc dia véi cac vét tich 1a dé lai cong véi hoi nguoi dan
sinh séng ¢ khu vic nay.
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Hinh 2.1. So @6 thue dia do cac vét 1ii hang nim & khu vuc

KET LUAN

Khi tién hanh sir dung anh thu dugc thong qua viéc doawnload anh (Spot, Lansad....)

tir vé tinh, do tinh chat va hinh dang cua qua dia cau, nén chung thuong bi léch so voi

mat phang ngang mot goc nhat dinh, vi vdy ching ta phai thuc hién nan chinh anh

hinh hoc cho n6 sao cho khép véi khu vue nghién ciru (Hé toa do, ludi chiéu).

Khi tién hanh giai doan phd cho cac ddi tuwong thuong khong chinh xac, c6 nhiéu

nguyén nhan (chu quan, khach quan), do vay trong qua trinh nay chung ta phai hiéu

chinh phé sao cho nguoi giai doan c6 thé phan biét rd rang cac ddi twong bang cach

chung ta hiéu chinh cac dudng cong phd phan xa.

Giai doan vét 1ii thong qua cac phuong phap md hinh ngap lut cong vai viéc diéu tra

thuc dia hién nay dang duoc st dung rat nhiéu ¢ nudc ta. Thong qua viéc giai doan

céc vét Iii trén anh vién tham.
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