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Tém tat: Nghién ctru nay trinh bay két qud phdn tich sé liéu séng va dong chdy bé mdt khu vuc ven bor
tinh Phu Yén dwa trén s6 liéu do ctua hé théng radar tén sé cao (High Frequency Radar HFR) di déng lién tuc
trong théi gian 01 thdng tir ngay 23/4/2019 dén ngay 23/5/2019. Bén canh dé, s6 liéu thu thap tir hé théng
HFR di déng ciing dugrc trich xudt va so sdnh vdi sé liéu do dac tir AWAC va sé liéu tdi phén tich toan céu.
Két qua cho thdy, két qud do dac duoc hé théng HFR di ddng c6 su tuong déng véi cdc ngudn s6 lidu khdc
va phi hop vdi xu thé thoi tiét cda khu vire nghién ctru. Nghién ciru cling dwa nhifng hién twong cé thé khién

cho sé liéu ctia hé théng bi nhiéu va nguyén nhén gdy ra.
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1. D3t van deé

Hé théng radar bién tidn s6 cao (High
Frequency Radar - HFR) 13p dt tai khu vuc ven
bién duoc (rng dung dé do dac duoc sé liéu sdng
va dong chay bé mat tir khu vurc ven b ra xa dén
hon 100km. Hé théng cé thé thuc hién phép do
v&i tan suat [én dén 10 phut/sd liéu va d6 phan
gidi tlr 250m dén 15km [3]. Hién nay, viéc (rng
dung cdng nghé HFR vao quan trac séng, dong
chay bién dang dan trd nén phd bién trén toan
thé& gidi. Cac s6 liéu cb thé thu thap duoc tir hé
théng radar bién bao gébm séng, dong chdy va
gi6. Uu diém cla hé théng 1a kha ndng hoat dong
trong diéu kién thoi tiét bat Igi (mua, bdo, dong
I6¢,...), mat do diém quan trac day va lién tuc
theo thdi gian, tan suat do dac 1dn,...

Trén thé gidi, hé théng HF d3 va dang duoc
ap dung & quy mé cap khu vuc hodc quéc gia
vdi rat nhiéu &ng dung khic nhau nhu: Pam
bdo an toan hang hai, &ng phd v&i nan tran
dau, cdnh bao/du bdo thién tai (gid, bdo, séng
than,...), quan ly 6 nhiém viung ven bién, phuc
vu cho cdc mdé hinh mé phdng 2D/3D,... Theo
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théng ké cla Hugh Roarty va cac céng su [2],
hién nay mang ludiradar tan sé cao ciia My (The
U.S. High Frequency Radar Network - HFRNet)
s@ hitu sé liéu trong 13 ndm cla tdng cong 150
hé théng radar trai dai tr Canada dén Mexico.
Trong khi d6, & khu vuc chau Au hién dang c6 60
tram dang dugc trién khai va nhiéu tram dang
trong qua trinh 1ap k& hoach; tai khu vuc chau
A - Thai Binh Duong, s6 lugng radar dang hoat
déng la hon 110 tram. Trong khu viwc Dong Nam
A, hé thdng HFR mdi bat dau duoc trién khai
tai mét s& qudc gia nhu hé thdng 6 HFR tai Thai
Lan phuc vu cdng tac quan trac hai van khu vuc
bién Thai Lan va mét phan vinh Thai Lan [1], hé
théng 8 HRF tai Philippin dat tai eo bién San
Bernardino nham gidm sat thoi gian thuc dé
dua nhitng du bdo vé dong chdy mat. Tai Viét
Nam, cdng nghé HFR con tuong déi méi mé va
chua dugc dp dwng phd bién. T ndm 2011,
Trung tam Hai van, Téng cuc Bién va Hai ddo Viét
Nam d3 cht tri thuc hién dy an xay dwng 3 hé
théng HFR tAm xa tai Hon D4u - Hai Phong, Nghi
Xuan - Nghé An va Péng Héi - Quang Binh. Pén
ndm 2013, hé théng da dugc hoan thanh va thu
nhan dwoc day dud so liéu cha cd 3 tram radar.
Vao ndm 2018, Trung tdm Déng lwec hoc Thay khi
Moi trwong (CEFD) da nhan duoc khoan tai trg
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tir Ngan hang Thé gidi (World Bank) thong qua
tiéu du an: “Hién dai hda hé théng quan trac va
md phdng/dy bdo cac diéu kién khi twgng hai
van - moi trudng bién va déi ven b& d6 phan giai
cao phuc vu khai thac bén virng tai nguyén bién
va giam thiéu rdi ro thién tai” thudc du an “Day

2. Phuong phap va so liéu

Hé thong WERA HFR tai Phu Yén bao gém 2
tram radar V1 va V2 (Hinh 2) dwoc dat tai bai
bién Long Thdy, An Phu, Thanh phé Tuy Hoa,
Phu Yén (13°10°11”N; 109°17°42”E) va bai bién
thudc thj trdn Hoa Hiép Trung, huyén Hoa Hiép,
Phd Yén (13°00°13”N; 103°22'33”E). Toan bo
thoi gian thiét 1ap, |3p dadt, van hanh hé thdng
kéo dai trong 2 thang (thang 4, thang 5 nam
2019) . Hé théng dugc thiét 1ap do dac & tan s6

Hinh 1. Hé théng HFR di d6

manh d&i mé&i sang tao théng qua nghién clru,
khoa hoc va cong nghé” (FIRST). Qua do, CEFD
d3 dau tw va trién khai hé théng HFR di dong va
lya chon vung bién Phu Yén dién trién khai 1ap
dat, do dac cac yéu td séng, dong chay ven bd
(Hinh 1).
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tai Phu Yé
16MHz va 24MHz, khodng cédch do dac xa nhat
clia mdi tram 13 40km v&i d6 phan giai 1,5 km.
Bén canh dd, trong qua trinh quan trac, thiét bj
do séng va dong chay ty déng (AWAC) d3 duoc
thiét 1ap dé do dac dong thai thoi gian 07 ngay
trong khu vuc giao thoa sé liéu cia 02 tram
radar. T s6 liéu thu thap duoc, s6 liéu trong
khoadng thoi gian tir 23/4/2019-23/5/2019 sé
duogc sir dung dé phan tich dién bién cta céc
yéu t6 thay dong luc trong thoi gian quan trac.
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Hinh 2. Vi tri dgdt tram cta hé théng HFR va mdy AWAC tai Phu Yén
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3. Két qua

3.1. So sdnh s6 liéu hé théng HFR va AWAC
D3&i vdi s lidu vé do cao séng, chudi sb

lidu thuc do duwgc sir dung dé so sanh két

1.4

Chiéu cao song (m)

16/04/19 17/04/19 18/04/19

19/04/19

quad do dac bang HFR va AWAC la tir ngay
16/04/2019 lc11h30dén ngay 22/4/2019 lic
13h30 phut véi buwdc thoi gian la 30 phat/
1 1an do.

20/04/19 21/04/19 22/04/19

Tho1i gian
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Hinh 3. Biéu dé d6 cao séng do dac bdng HFR va AWAC

S& lieu do cao séng do dac bang HFR
va AWAC ¢ su tuwong déng vé xu huédng.
Tuy nhién, gia tri d6 cao séng do dac bang
AWAC c6 sy thién I&n so vdi gid tri d0 cao
song do dac dwgc bang HFR (Hinh 3). Trong
khoang thoi gian do dac (tr ngay 16/4/2019-
22/4/2019), cho thdy do cao séng dao ddng tir
0,25-0,84m, dd cao séng trung binh khodng
0,45m. Trong khi d6, s& liéu thu thap tir
AWAC cho thdy dd cao séng dao ddng trong
khodng 0,29-1,23m, d6 cao sdng trung binh
dat 0,68m. Sw chénh Iéch nh6 nhat 1a 0,003m
duwoc danh gid 1a rat nhd. Sy chénh léch 16n
nhat giira hai gid trj tai cung mot thoi diém I3
0,79m; gia tri chénh léch nay tuong déi 16n.
Tuy nhién, trong chudi sé liéu duoc s dung
dé so sanh chi cé 2 gia tri chénh l&éch 1&n hon
0,5m (chi€m 0,7% s6 lvgng mau so sanh). Do
chénh léch trung binh gitra hai gia tri thwc do
tai cung mot thoi diém 13 0,17m.

Nhu vay, s chénh léch vé gia tri thuc do

tai cung mot thoi diém khi do dac bang hai
thiét bi do khac nhau (HFR va AWAC) cho két
qua tuong déi twong déng ca vé xu hudng va
dd 16n cdia d6 cao séng. Sy chénh léch khong
qud I&n va c6 thé chdp nhan duoc.

DGi vbi s6 lidu dong chdy, s6 liéu do dac
dong chay bang hai thiét bi do AWAC va HFR
c6 sy twong ddng kha rd vé hudng dong chay.
Hudng dong chdy trong thoi doan so sanh
chd yéu 1a hudng Bac (Hinh 4). Vé gia tri van
téc dong chay, khoang dao déng clha gia tri
van toc dong chay khi do dac bang HFR 13 tUr
0,04-0,50m/s; gid tri van t6c dong chay trung
binh khodng 0,24m/s. Trong khi dé, khoang
dao déng nay la 0,02 dén 0,36m/s v&i s6 liéu
trich xuat tr AWAC; gia tri van téc dong chay
trung binh dat 0,18m/s. Cé thé nhan thay,
mac du chudi sé liéu thyc do tir HFR ¢é gia
tri thién 1&n so v&i chudi s6 liéu thuc do tur
AWAC, nhung su khac biét vé gia tri thye do
twong d8i nhé.
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Hinh 4. Hoa dong chdy do dac bdng AWAC (bén trdi) va HFR (bén phdi)

3.2. So sdnh sé liéu hé théng HFR va WAVEWATCH
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Hinh 5. D6 cao séng trung binh thdng do dac bang HFR (bén trdi) va WAVEWATCH (bén phdi)

Két qua do dac yéu td sdng cho thay, trong
01 théng do dac, d6 cao song trung binh la tw
0,2 dén 0,8m (Hinh 5). So s&nh sé liéu song ma
HFR do dugc véi sé liéu séng toan cdu WAVE-
WATCH cho thdy sy tuwong déng gitra 2 nguén
s6 liéu. Trong thoi gian do dac tir 23/4/2019-
23/5/2019, huwdng séng trong khu vuc
nghién cttu chl yéu 1a huéng Pong, Pong Bic &
khu vuc ven bo va Dong Nam & khu vuc ngoai
khoi. D6 cao sdng trung binh khodng 0,2 dén
0,8m. SO liéu dong chay cho thay trong giai
doan nay, hwdng dong chay chl yéu di tir phia
Nam |én phia Bac. Ngudn s& liéu toan cau trong
khodng thoi gian nay ciing cho thdy hudng
séng chu yéu la huwdng Nam va dé cao séng
khoang 0,7 dén 0,8m. Piéu nay phu hgp véi xu
~24 || TAP CHi KHOA HQC BIEN pOI KHi HAU
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thé thoi tiét tai khu ve khi gié mua Tdy Nam
bat dau hoat dong.
4. Thdo ludn

Trong qua trinh do dac, hé théng HFR di
dong da bi nhiéu tin hiéu & tan s6 50MHz. V&i
thiét Iap cda hé thdng, s6 liéu trong khu vire khu
vue cach bo khoang 40km + 3km s& bi nhiéu tin
hiéu. Hién twong xay ra & ca 2 tram V1 va V2
(Hinh 6). Nguyén nhan cla hién twong nhiéu
nay dugc nhan dinh la do nguén dién ludi dan
dung sir dung dé& van hanh hé théng. P& khac
phuc hién tugng nay, cdn nghién clru phuong
an khir nhidu bang phan mém hodc st dung
thiét bj duwa tan s6 gy nhiéu clia ngudn dién ra
khoi viung do dac cla hé théng.
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Hinh 6. S8 liéu séng tir tram V1 (bén trdi) va V2 (bén phdi). Viing xanh Id I viing sé liéu bj nhiéu
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Hinh 7. Viing giao thoa s6 liéu. Mdu xanh dédm thé hién ving sé liéu tét, viing xanh duong
thé hién viing s6 liéu khad cé thé dung duwoc, viing xanh 16 1d viing sé liéu nhiéu

Két qua thu dugc cho thay vung ¢ sd liéu giao
thoa ctia 02 tram V1, V2 khodng 35x35km (Hinh
7). Bén canh dé, két qua phan tich s6 liéu cling thé
hién thoi gian hé théng c6 kha nang cung cap so
liéu it bi nhiéu 1a vao lic 03h00 va thoi gian s6 liéu
xuat hién nhiéu nhiéu nhat 1a vao lic 17h00 (Hinh
8). Nguyén nhan c6 thé 1a do hoat ddng cla con
ngudi tai khu vye do dac nhu radio hay may phat
dién d3 dnh hudng dén tin hiéu cha hé théng HFR.
5. K&t luan va kién nghi

Két qua do dac duoc tir hé théng HFR di dong
6 sy tuong dong vdi sb liéu do dac tir AWAC va sb
liéu tai phan tich toan cdu WAVEWATCH. Véi cac
wu thé vé sy ty ddng hda, hé thdng HFR c6 thé dép

(ng dwoc nhiéu nhu cdu lién quan dén cong tac do
dac va s8 liéu phuc vu nghién clru céc yéu td thiy
doéng luc bién trong khoang thoi gian dai. Day 1a hé
théng do dac HFR di dong dau tién duoc 13p dat
va chay thir nghiém tai Viét Nam. Nghién ciru cho
thay, viéc irng dung két qua do dac tir hé théng do
dac HFR 13 kha thi va c6 tiém nang I&n trong viéc
nghién clru séng va dong chay mat khu vuc ven bo
Viét Nam.

Trong twong lai, hé théng can dugc nghién ciru
khac phuc va khir nhidéu dén tir tan s6 50Mhz cling
nhuw cac ngudn gay nhiéu khac. Tir d6, két qua quan
trac c6 thé gia ting chat lwong va dién tich s6 liéu
do dac.
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Hinh 8. Két qué quét tin hiéu (frequency scan) tir tram V1 vao ngay 05/5/2019
vao lic 03h00 (bén phdi) va 17h00 (bén trdi). Céng sudt tinh theo dB cho thdy tiéng 6n
tir méi trwdrng vao ban ngay cao hon nhiéu so vdi ban dém

Lo cém on: Tap thé tdc gid xin cdm on sw hé tro cla Trung tdm DAng luc hoc Thiy khi Méi trrdng va
Tiéu du dn: “Hién dai héa hé théng quan trdc va mé phdng/dw bdo cdc diéu kién khi twong héi vén - méi
truong bién va ddi ven bdr @6 phén gidi cao phuc vu khai thdc bén virng tai nguyén bién va gidm thiéu
rdi ro thién tai”, trong khuén khé Dy dn FIRST gép phén xdy dung nghién ciru dwoc hoan chinh hon.
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ASSESSING THE APPLICABILITY OF THE HF MOBILE RADAR SYSTEM
IN MONITORING WAVES AND SURFACE FLOWS
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Abstract: The study presents the analyzed results of surface waves and surface flows data in coastal area
of Phu Yen province based on measurement of mobile High Frequecy radar (HFR) system for 01 month from
23rd April 2019 until 23rd May 23 2019. Data collected from mobile HFR systems are further collected and
compared with data from AWAC and global re-analysis data. The results show that data measured by mobile
HFR system observed the same trend with other data sources and the weather phenomenons in the study
area. This study also points out some cases that could create system’s data noise and its causes.

Keywords: Radar, HFR, Phu Yen, AWAC, Surface wave and current.
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