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gidm sdt tai nguyén thién nhién va moi trudng. Nhitng uu thé vuot troi cia ky thudt radar nhu cdng tdc

thu chup it phu thuéc vao diéu kién thoi tiét, thu thdp dii liéu trong mét pham vi I6n mét cdch nhanh
chdng, thu thdp di liéu & viing séu ving xa ddc biét Ia n6 ¢ khd néng thu thdp dix liéu bién trén cdc vang bién va
hai ddo. Hién nay, cdc dau thu dnh radar vé tinh da dugc thiét Idp cdc ché @6 chup dé ghi nhan truc tiép cdc dit liéu
vé bién cung cdp nhiing théng tin gid tri phuc vu cho céng tdc nghién ctiu bién. Viét Nam véi viing bién réng I6n trdi
dai tir bdc xubng nam qua nhiéu vi @6 va kiéu thoi tiét vo cling phic tap nén khai thdc ¢6 hiéu qué ky thudt radar
trong nghién ctiu bién bién c6 y nght hét siic quan trong. Trong nghién ciu nay, ching téi thir nghiém chiét tdch mot

T rong nhitng ndm gdn day, ky thudt radar dang dugc tng dung mét cdch rong réi trong cdec cong tdc

s6 thanh phdn cda séng bién nhu @b cao séng, hudng séng,. .. tir did liéu radar cda vé tinh ENVISAT ASAR.

1. Giéi thiéu

Pugc phong lén quy dao tir ngay 1 thang 3 nam
- 2002, vé tinh ENVISAT véi 10 dau thu khac nhau da thu

thap dugc rat nhiéu dirliéu quan trac co gia tri ca trai
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dat trong d6 c6 dit liéu hai van. Dau thu ASAR vai ché
dé sdng (WM) cho phép thu thap dif liéu tif nhing
btic anh nhd (cé kich thudc 10 km x 5 km dén 5 km x
5 km) doc theo quy dao vé tinh véi tn sudt 100 km
chup mot lan.
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Hinh 1. Vét cia 1 ddi quét viing bién vinh Bdc Bé

D liéu song bién thu thap dugc tir ddu thu ASAR
theo ché d6 song 6 chat lugng cao véi pham vi toan
cau. Dau thu ASAR ché d6 s6ng c6 thé thu thap théng
tin vé gid trén bé mat bién, dong bién, phé s6ng bién.
Céc thanh phan séng bién ¢6 thé chiét tach dugc tir
dirliéu thu thap va cé thé dung cho viéc xay dung céc
mo hinh séng dé dy bao hodc kiém tra chudn héa cac
mo hinh; quan sat du bao cac hinh thai thoi tiét bién
cuc doan; phan tich nghién clu cdc dic diém cla
séng vai thai tiét bién.

D ligu tir ASAR ché dd séng sau khi duge xir ly sé
cung cép cho ta hinh dnh céc phé séng clia séng bién
dugc thé hién dudi dang luGi toa dd cuc theo tan s6 va
hudng séng. G Viét Nam, ting dung d( liéu radar phuc
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exp(—k: 7 £* (0))* [ exp(ilr) exp(exp(—k2 B (x))*

vu cong tac nghién ctu song bién con rdt han ché.
Nghién cttu céch thifc xt ly anh ASAR ché d6 séng dé
tinh chuyén céc gia tri phd séng vé cac thanh phan
cla ddc trung clia séng nhu d6 cao séng hitu dung va
huéng séng, chu ky... tir d6 ing dung dugc vao qué
trinh nghién cttu séng bién.

2. Phuong phap phan tich séng tit 3nh vién
tham

a. Phuong phdp phén tich phé séng tiv div liéu
dnh vién thdm -

Theo cbng trinh nghién clu cta Engen and
Johnsen (1995), phé séng tU tu liéu &nh vién tham
dugc xac dinh theo cong cong thic:
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Trong d6: ©,i. laphd chéo dugctinhtir2 canh
anh, né dugc xac dinh nhu phd Fourier clia ham
phuong sai p""?

@, = F(p"") 2

B dugc xac dinh béi cong thiic g=R/V ,Rla gdc

FR) =05 [ FUy*|T2| explioar) + F(~k) 74| exp(~iann) exp(i) * d*k
R?
IR () =05 [FU)*THT; | expliwnt) + F(-k)TA(T,
o 2

f(x)=05 j F(k) *]n[ exp(iwAt) + F(—k) ='=[T_‘;_]2

b. Quy trinh phén tich phé séng tir anh vién thdm
Da liéu dnh ché dd séng ASAR

Hinh 2a. Anh géc chup cdnh séng

Anh ché d6 séng ctia ASAR cé 3 mirc x{ Iy anh.
Mtc 0 [a &nh g6c ghi nhan tin hiéu tan xa ngugc tirbé
mat bién trd lai vé tinh, cac tin hiéu ghi dugc & dang
thd va chua duge x ly. Mdc 1 gém ¢6 2 loai:
ASA_WVI_1P Ia & dang phtic hgp va céc gia tri phd
séng cho 1 cdnh song theo ca phuaong vi va khoang
cach. ASA_WVS_1P la anh ASA_WVI_1P ma gid tri trén
anh da dugce xt ly vé dang phé séng cho 2 cadnh séng.
Mtic 2 - ASA_WVW_2P 1a anh & muic 1 dua vé dang

ASAR Mtic 1 :

Tinh todn phd

Phan tich lai
phd theo ham
lac

Xirly file thid lap file ‘

Tiéu chudn Fourier

Tinh teadn thdng
ké va lgc¢ nhidu

Bang phd séng

Tinh todn gidé
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nghiéng cla tia radar, V 1a van t6c cla tia radar;
la s6 s6ng thanh phan;

w: tan s séng = g*k;

i la cudng do6 trung binh cta tia radar.
Cachamysr, r® r® dugcxac dinh béi cong thic:

3)

v

k

J exp(-iant)) exp(ike) * 4%k 4)

exp(—iwAt))exp(ikx) *d*k (5)

Thir ghas: 2003 025133
Chifu &l séng: 30
Bdng sing: 270 deg
P sixy oye dzi: 178725
Vintiegliz 643 mis

1 c20 sing limg: 105 ;.

Hinh 2b. Phé séng phan tich tir canh séng

phé séng (Hinh 2b).
Cdc budcxuly anh
Théng thudng, chi cd anh da xt ly mdc 1 méi duge
cung cdp cho ngudi sif dung va cac budc x& Iy anh
dugc bt ddu tinh ti mic 1. Anh mdc 1 single look
complex (SLC) dugc dung dé tinh toan ra mic cao
nhat - muc 2. X ly t&r mdc 1 sang mic 2 dugce thuc
hién theo quy trinh sau:

Hinh 3. So dé téng quan xi Iy anh
ASAR ché dé séng miic 2

Sam pham mue 2
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Dit liéu ddu vao
D lidu dau vao Id dnh ASAR & mic 1 va cac thong
s6 b6 trg dugc dua dudi dang cac tham sé theo mét
danh sach chudn dé dap tng yéu cau xir ly.
Bédng tra ctru phS
La mdt bo dit liéu mé phéng phé chéo duge cung
_cdp b&i phan mém va dling dé I8y phd chéo phi tuyén,
cac tham sé nhiéu, tham s6 ham RAR MTF va trudng
gi6. Mot b dit liéu trong bang tra cltu phd séng dugc
cung cap cho mbi dai va mdi phan cuc tng vdi anh
ché d6 song.

Quaé trinh xtt ly thyc hién theo cac budgc dudi day:

r=0.2lsec

-Tinh toan théng ké va loc nhiéu: Day la qua trinh
théng ké va loai bo nhiing phan t& nhiéu trong dong
phd. Két qua cha qua trinh 1 d6ng phd va 2 phd chéo
dtvalt '

c. Tinh cdc tham sé tir phé séng phén tich

Do cao séng dugc tinh theo cong thic:

H, ={[[Ef.01p6 (6)
H, = 4[ [E(f.0)df6 7)
f<1i12s

Chu ky séng trung binh dugc tinh theo cong thic:

T= \/j E(f,0)ifd6] E(f,0)f dfdd (8)

Trong do:

- E(£,0) 1a nang lugng ting vai tan s6 f dugc phan
tich tir m6 hinh phd hai chiéu theo céng trinh cla
Engen and Johnsen (1995).

- Hs la d6 cao séng ¢ nghia;

- Hwla dd cao song lung;

-Tla chuky séng.

3. Ung dung phan tich di liéu dnh vién tham
trén vinh BacBd

a. Nguén dit liéu anh
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- Loc &nh: loai bd hiéu ting cla tan s& thap trén
anh SLC bang cach st dung phin loc Gauss tan s6 thap
vai d6 rong cla phin loc 18y t tham sé trong cai dat.
PoOng thoi qua trinh s& cung cép anh cudng do cla
anh SLC. '

- Tinh toan phd séng: Tinh toan déng phd va 2
phé chéo tuong ting tir 3 cdnh séng. Qua trinh nay sé
thuc hién tach cnh séng va tinh toan tat ¢ cac té hgp
phé. Théng thudng ngudi ta s&f dung tach ra 3 canh
s6ng (Hinh 4) dé dua ra 3 phé [a 1 déng phd va, 2 phd
chéo. Qua trinh x{r ly dugc dua trén nguyén ly peri-
odogram. ;

Hinh 4. Tinh todn phé séng tir 3
cdnh séng

7=0.42sec

Anh dugc phan tich tif nguén anh ASAR ché do6
séng trong mua déng nam 2003. Vj trf cdc cdnh anh
trong mua déng trén vinh Bac BO bao gdém céc canh
anh phan bé nhu hinh 6.
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Hinh 6. Vi tri cdc cénh dnh ASAR ché dé séng phén
tich

b. Cdc két qué phdn tich

TU cac ditliéu anh thu thap trong mua déng ndam
2003 ching tai da tién hanh phan tich mot s6 tham
$6 séng chinh: D6 cao séng Hs, d6 cao séng ling,
huéng séng va chiéu dai séng, cu thé trong bang dudi
day:
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g | cnan | S5 [

STT Kinh Thai gian chup binh séng liing Hs
dé Vi do (deg) (m) (m) (m)

1 110.13 | 15.39 11/3/2003-2:41:08 PM 80.00 144.25 0.61 0.63

2 109.94 | 16.28 11/3/2003-2:41:23 PM 70.00 14425 042 0.43

3 109.15 | 19.83 11/3/2003-2:42:23 PM 80.00 221.36 042 042

4 108.67 | 15.48 11/6/2003-2:46:55 PM 80.00 166.38 1.34 1.34

5 10848 | 16.37 11/6/2003-2:47:10 PM 70.00 125.06 0.64 0.68

6 108.28 | 17.26 11/6/2003-2:47:25 PM 70.00 191.91 0.42 0.50

7 108.09 | 18.15 11/6/2003-2:47:40 PM 80.00 25533 0.63 0.73

8 107.89 | 19.04 11/6/2003-2:47:55 PM 80.00 255.33 0.42 0.51

9 107.70 | 19.93 11/6/2003-2:48:10 PM 80.00 294.51 0.32 0.36

10 107.50 | 20.82 11/6/2003-2:48:25 PM 70.00 255.33 0.32 0.33
11 107.20 | 15.66 11/9/2003-2:52:43 PM 60.00 191.91 1.68 1.75
12 106.81 | 17.44 11/9/2003-2:53:13 PM 80.00 221.36 0.53 0.54
-13 106.61 | 18.33 11/9/2003-2:53:28 PM 40.00 25533 0.42 0.42
14 10641 | 19.22 11/9/2003-2:53:43 PM 80.00 221.36 042 0.42
15 106.22 | 20.11 11/9/2003-2:53:58 PM 80.00 191.91 1.68 2.12
16 110.87 | 15.33 | 11/19/2003-2:38:16 PM 60.00 125.06 0.70 0.71
17 110.67 | 16.21 11/19/2003-2:38:31 PM 70.00 125.06 0.69 0.75
18 11048 | 17.10 | 11/19/2003-2:38:46 PM 70.00 125.06 0.82 0.87
19 110.28 | 17.99 | 11/19/2003-2:39:01 PM 70.00 125.06 0.46 0.47
20 109.69 | 20.66 | 11/19/2003-2:39:46 PM 80.00 221.36 0.45 0.46
21 109.49 | 21.55 11/19/2003-2:40:01 PM 70.00 221.36 1.68 2.01
22 10944 | 1526 | 11/22/2003-2:44:01 PM 80.00 294.51 1.13 1.90
23 109.24 | 16.15 | 11/22/2003-2:44:16 PM 70.00 294.51 1.26 2.33
24 109.05 | 17.04 | 11/22/2003-2:44:31 PM 80.00 294.51 1.27 2.59
25 108.86 | 17.93 11/22/2003-2:44:46 PM 80.00 294.51 1.68 2.58
26 108.66 | 18.81 11/22/2003-2:45:01 PM 80.00 221.36 1.68 1.82
27 108.46 | 19.70 | 11/22/2003-2:45:16 PM 90.00 339.70 1.68 2.93
28 108.26 | 20.59 | 11/22/2003-2:45:31 PM 80.00 255.33 1.15 1.39
29 108.06 | 21.48 | 11/22/2003-2:45:46 PM 70.00 191.91 0.70 0.70
30 10741 | 17.96 | 11/25/2003-2:50:32 PM 90.00 191.91 0.42 0.42
31 107.21 | 18.85 11/25/2003-2:50:47 PM 70.00 255.33 1.27 1.65
32 107.02 | 19.73 11/25/2003-2:51:02 PM 80.00 294.51 1.26 1.63
33 106.82 | 20.62 | 11/25/2003-2:51:17 PM 80.00 191.91 1.04 1.13
34 105.80 | 18.74 | 11/28/2003-2:56:31 PM 80.00 191.91 1.68 1.96

DE danh gia muc do tin cay clia két qua phan tich = Vitricanh anh Tram 50 sanh

song tit anh vién tham, maét s6 canh anh ¢d cling vi tri Kinh dd Vidod
va thoi gian trung véi s6 liéu quan trdc séng tir cac 107,70 19,93 | Bach Long vy
nguon khac nhau dugc lam co s& dé€ so sanh danh gia 107,50 2082 |COTo

Wb jwiN|—

. PN P . 106,81 17,44 Cén Cod
dya trén cac tiéu chuan Bias va RMSE: 106,61 18,33 | Tram phao
] —_ 9 106,82 20,62 Hon Dau
Bias =Y, - X, 9 6 | 10580 | 1874 |HonNgu
S -X,) (o) ’ ?U’O’l fffay [a ke’et qua so sanh danh gia do tin cay
RMSE = \[=——— ctia két qua phan tich.
Bang danh sach cac vi tri dung dé so séanh danh Tham s6 Bias RMSE
gid két qua phan tich. B0 cao s6ng Hs (m) 0,13 0.2
Huéng sdng (deg) 14 17
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4. K&t luan

Qua két qua phan tich mot s6 tham s6 séng tir
dir liéu anh vién tham ENVISAT ¢6 mot s6 nhan xét sau:

- Két qua phaén tich dé cao va hudng séng ducc
thuc hién bdng cdng nghé vién tham trén khu vuc
vinh Béc Bo da dugc so sanh va kiém nghiém véi céac
s6 liéu s6ng quan tréc ti cac tram hai van va tram
phao dat cac chitiéu Bias: 0,13 va RMSE: 0,2 d6i v&i do
cao song; bias: 14, RMSE: 17 d6i v6i huéng séng.

- Véi két qua danh gia trén cho thay cac dir liéu
s6ng phan tich tir anh vién tham la ngudn di liéu c6

thé dap (ng dugc doi vdi cac muc dich nghién cdu
ting dung khac nhau, b sung vao nguédn di liéu séng
quan tréc vén rat hiém trén viing Bién Dong va ven
bién Viét Nam A

- Cac két qud danh gia trén can khach quan va
nhiéu han vi s6 liéu dugc 1dy dé so sanh chd yéu la cac
$6 lidu séng dugc quan tric bing cac thiét bj thé so
nhu may ngdm séng, tham chi cé mdt sé tram la quan
trac bang mat chi 6 rét it 56 liéu song dugc quan tric
béng phao.
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