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Tém tit: Viét Nam la quoc gia c6 bo bién dai trén 3260 km véi trén 3000 hon ddio I6n nhé. Trong do,
viing bo ¢6 vai tro quan trong trong phdt trién kinh té bién, bdo vé an ninh, quoc phong va chii quyén
quoc gia. Ddy ciing la khu vuc ¢é tiem ndng vé nang lwong tdi tao nhw séng, gio, thiy triéu. Trong
nghién ciru ndy, nhém tac gia tdp trung nghién ciru va ddnh gia tiém nang néing lwong séng ving ven
bién khu vwc Hai Phong théng qua chudi sé liéu séng 20 nam duoc ldy tir Cuc quan Iy Pai dieong va
Khi quyén Quéc gia Hoa Ky sir dung lam dau vao cho mé hinh séng Mike 21 SW dé tinh todn truong
nang lwong séng bién. Nang lhrong séng ving ven bién khu vue Hai Phong dwoc tinh todn cho hai
huéng chii dao la hudng dong bdc va hiedng nam. Két qud nghién ciru cho thdy trong cd hai huwéng chi
dao thi tiém nang nang heong séng bién & khu vuc ven bién Hdi Phong c¢é mite duwdi 2 kW/m.

Tir khéa: Hai Phong, nang lugng song, Mike 21 SW.

1. TONG QUAN VUNG NGHIEN CUU

Vung bién Hai Phong nam sau trong Vinh Béc
B0, noi ¢6 nhiéu dao ven bd va cac cua lach. Hai
Phong ciing 1a dia phuong c6 cang bién 16n so véi
ca nude, gop phan phat trién du lich va dong gop
16n lao cho sy phat trién kinh té ctia ca nudc.

Ning luong truyén thong nhu dau, than, khi
dbt ngay cang can ki€t do nhu ciu sir dung nang
luong ciia con ngudi trén thé gidi. Vi vay, cac nha
nghién ctru da nghién ctru cac dang nang luong tai
tao nhu ning lugng gio, ning luong thuy tridu,
nang luong song, ... phuc vu cho nhu cau thiét yéu
ctia con ngudi, tién tdi thay thé cho cac loai ning
luong truyén thng.

Trén thé gidi, nghién ciru ndng lugng song bién
dugc tién hanh tir nhitng nim 1970 cua thé ky
trude. Cac nghién ciru tap trung vao cic ving bién
khac nhau. Trong nudc ciing da cd nhiing nghién
ctru nhit dinh vé& niang luong song bién ¢ Bién
DPong. Nguyén Manh Hung (2010) da nghién ctru
danh gia tiém nang ning luong song bién Viét
Nam va dé xuit cic giai phap khai thac ning
luong song bién. Tran Thanh Tung va Lé Duc
Diing (2012) da nghién ctru xac dinh nang luong
song ven bd cho dai ven bién mién trung Viét

' Vién Nghién civu bién va hai dao
% Vien Co hoc

Nam bang md hinh tinh séng Mike 21 SW. Ning
luong song bién Pong ciing duoc nhiéu hoc gia
nudc ngoai quan tim. Gang Lin va nnk (2017) da
sir dung cong nghé hé thong thong tin dia 1y két
hop v6i mdé hinh WW3 dé danh gia ning luong
song bién cho Bién Pong.

Viét Nam 1a qudc gia c6 b bién dai trén 3260
km v&i trén 3000 hon dao 16n nhd nam rai rac
ngoai khoi (Nguyen Thi Huong va Tran Quoc
Quan, 2007), nhiéu dia phuong c6 kha ning phat
trién nang luong tai tao nhu dién gidé hoic ning
luong song bién. Nghién ciru ndy trinh bay vé két
qua tiém ning ning luong song bién ving bién
ven by khu vyc Hai Phong bang mo hinh song
Mike 21 SW do vién thuy lyc Pan Mach phat
trién (DHI, 2008). S6 lidu song duogce 14y tir ngudn
sd liéu do Cuc quan 1y Pai duong va Khi quyén
Qudc gia Hoa Ky (NOAA) cung cip, sb liéu du
dai, dam bao do tin cay cho dau vao mo hinh.

2.CO SO DU LIEU

2.1. Khu vuc nghién ctru

Khu vuc ven bién Hai Phong duoc lya chon
lam khu vuc nghién ciru. Hai Phong phia bac giap
Quang Ninh, phia nam gidp Thai Binh, phia tay la
tinh Hai Duong. Vung bién Hai Phong duoc bao
boc bdi cac ddo & Quang Ninh va Hai Phong,
ngoai khoi c¢6 dao Bach Long V¥ va bi che chin
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boi ddo Hai Nam. Song & ving bién Hai Phong
chiu anh huong ciia ché d6 gio va séng truyén tir
ngoai khoi bién di vao théng qua eo bién Hai Kou
va cira ngd Vinh Bic B6 nhu Hinh 1.
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Hinh 1. Viing ven bién Hai Phong

2.2. S6 liéu song

S6 lidu song bién tai ving bién ngoai khoi Hai
Phong duoc 1ay tir nha cung cdp NOAA trong thoi
gian tr 1999-2018, voi khodng thoi gian 3 gio cho
1 sb liéu. S lidu song tir NOAA duoc luu dudi
dang file .nc va duoc chuyén sang dang ASCII véi
cac cOt nam, thang, ngay, gio, do cao song, hudng

song va chu ky song Tp. Pay 1a ngudn sb lidu dua
dai dic trung cho trudng soéng ctia mot ving dé
phén tich bang tan sut hoa song tai khu vuc bién
Hai Phong. Dua vao ngudn s6 liéu, nhom nghién
ctru dd phan tich bang tin suit song theo tam
huéng voi 7 thang cap do song duogc trinh bay
trong Hinh 2 va Bang 1 dudi day:

0

Hinh 2. Hoa séng tong hop theo 8 huéng

Bing 1. Bang tin suit d cao song theo tam huéng (1999-2018)

Khoang do Hudéng soéng .
cao(m) | N |NE| E | SE| s | sw]| w | nw | e PO No [FOO)
Lang 6.823 1 6.823 | 3985 | 100

0.25-0.75 |0.562(9.715|8.332|1.437|13.782/ 1.519]0.289|0.195| - |35.831|20926(93.177

0.75-1.25 |0.324 10.885/4.072|0.123 {10.743| 1.157|0.104 | 0.058 | - |27.467|16041 |57.346

1.25-2.00 [0.185(11.486|1.159|0.036|7.180|0.901|0.096|0.038| - |21.080|12311 (29.879

2.00-3.50 |0.120|7.210|0.147|0.007|0.640 | 0.286 | 0.036 |0.012| - | 8.459 | 4940 | 8.799

3.50-6.00 [0.0210.240|0.033|0.003|0.027|0.010| - ]0.003| - ]0.337| 197 |0.341
> 6.00 - - 10.002| - ]0.002| - - - - 10.003| 2 ]0.003
Tong 1.44 140.77 1533 | 2.43 |34.67| 4.19 | 0.74 | 0.43 | 6.823 | 100 |58402
Hmed(m) | 0.92 | 1.30 | 0.68 | 0.11 | 0.90 | 0.98 | 0.69 | 0.63

Hmax(m) | 541 | 5.89 | 6.76 | 5.78 | 6.08 | 449 | 3.50 | 4.23

Ghi chii: Ny la s6 s6 liéu; P la tan sudt xudt hién (%); F la tan sudt tich liiy; Hmed la d¢ cao song

trung binh va Hmax la do cao song cuc dai.

Két qua phan tich théng ké cho thiy, ving bién
Hai Phong chiu anh hudng ctia song dong bac vao

46

mua dong va song huong nam vao mua he la
chinh. Séng dong bic chiém 40.77% va song
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hudng nam chiém 34.67%. Do cao song 16n nhat
la 6.76 m theo hudng dong, tuy nhién song hudng
dong chi chiém 15.33% dung thi ba so voi cac
huéng soéng. Chinh vi vay, khi ddnh gid nang
luong song bién ving bién Hai Phong da xay
dung cho 2 kich ban voi hai huong song chinh 1a
hudng déng bic va hudng nam dai dién cho mua
hé va mua dong.

3. MO TA MO HINH

Mo hinh Mike 21 SW 1a mé hinh phd séng gi6
thé hé th ba do vién thay luc Pan Mach phat
trién. Mike 21 SW sir dung lu6i tinh phi ciu trac
va ¢ thé sir dung ludi c6 do phan giai thd ¢ ngoai
khoi cho té1 d§ phan giai min hon ¢ vung ven bo
(Jadidoleslam va nnk, 2016). Mike 21 SW giai
phuong trinh van chuyén mat d§ tac dong song
theo bién thoi gian (¢) va khong gian (x,y) va
hai tham s6 pha song. Hai tham sé pha song 1a
huéng séng @ v tin s6 goc quan hé o =27f..
Quan hé giira phd mat do tac dong song N(o,6)
va mat d6 ning luong E(o,6) dugc biéu dién
theo cong thic (1):

N=" 1)

o

M&i quan hé giira tin s6 goc quan hé va tan sb
goc tuyét déi @ =2zf, duoc biéu dién dusi dang
phan tan tuyén tinh:

o =/ gktank(kd) = w—k.U )

Trong d6: g 1a gia tdc trong truong; d 1a 4o
. 2
sau myc nudc; k 1a so song (k = Tﬁ , L 1a budc

song); U 1a véc to van tdc dong chay.

Trong hé toa do bé Céac, phuong trinh bao toan
tac dong song duoc viét dudi dang:

ON S

—+V.WN)=— 3)

ot o

Trong d6: N(x,0,0,t) la mat d6 tac dong;
¥ =(x,y) la toa 46 Bé Cac, v = (¢,5€,,C05C5) 10
van toc song tién; S 1a thanh phan ngudén phuong
trinh can bang ning luong; V 1a toan tr 4 chiéu
theo khong gian X,0,6. Pic trung van toc song
tién duoc viét dudi dang tuyén tinh dong :

1 2kd JG+U (&)

(cY,c,):@:E +U=—|1+— —
T odr f 2\ sinh(2kd) ) k

¢, =90 001 Gy a|-ciY )
dt ad| ot ¢ 0Os

. _d0__1[ocad oU ©
dt k| od om om

Trong do: s la toa do khong gian theo hudng
song @ va m la toa d§ vudng goc véi s. V_ la
toan tir hai chiéu khac nhau theo khong gian x .

Ham ngudn S trong phuong trinh bdo toan tac
dong song dugc viét dudi dang:

S=8,+8, 48+ S + S, (7)

Trong d6: S, 1a mé men chuyén do6i ning lugng
gi6 sang nang lugng song; S ; 1a nang lugng chuyén
ddi do tuong tac phi tuyén song - song; S, 1a phan
tan song do song bac dau; S,,, 1a phan tan do hé )
ma sat day; S, la phin tan cta ndng luong song do
do sau vung song do. Cac ham nguén S, | S, va S
trong Mike 21 SW tuong ty nhu ham ngudn trong mo

hinh WAM (Komen va nnk, 1994).
Hé phuong trinh mé men phd dugc viét dudi dang:

8(1’]’10) n a(cxmo) n 8N(Cymo) + a(cemo) — 7—6 (8)

o Ox @; 00
o(m,) N A(c,m,) . ON(c,m,) 4 o(c,m,) =T (9)
P or oy o0

Trong d6: m,(X,0) va m (x,0) 1a mo men sd
0 va 1 clia pho tac dong N(x,0,0). T,(x,0) va
T.(x,0) 1a ham ngudn dya theo phé tic dong. Mo
men m, (x,0) duoc dinh nghia :

m (%,0) = j @' N(x,0,0)do (10)
0

Ham ngudn 1, va T, dugc lay tir anh hudng gid
dia phuong phan tan nang lugng do ma sat day va
song d6. Ham ngudn gié dia phuong duoc suy ra tir
quan h¢ tang truéng kinh nghiém (Johnson, 1998).

Néang lugng song dugc tinh theo cong
thire (Viola va nnk, 2016):

2
P=P5 1T ~049H°T (W/m). (1)
647
Trong d6: H_ la do cao song y nghia, p la

mat do cua nude, 7, 1a chu ky nang lugng song va

duoc tinh theo cong thirc cuia (Behrens va nnk,
2012) T, = 0.86T, .
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4. THIET LAP MO HINH VA PIEU KIEN BIEN

Mo hinh Mike 21 SW thiét 1ap cho vung bién
Hai Phong dugc md rong ra theo cac huéng bic,
nam va dong nham giam sai sb va nhidu dong &
cac bién. M6 hinh c6 3 bién long ngoai khoi
theo cac hudng bic, dong va nam. Phia tay la
bién cing thudc dat lién nhu Hinh 3. S4 lidu dia
hinh dugc 1dy tir ngudn sb lidu thyc do cua Hai
Quén Viét Nam va dugc quy ddi vé hé toa do
UTM 48.
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Hinh 3. Luoi tinh va dia hinh khu vuc nghién ciru

Ket qua kiem dinh mo hinh muc nuoc

Khu vuc ven bién Hai Phong dugc chia ludi
v6i dién tich nhé hon nhiéu so véi khu vuc ngoai
khoi, ving ven bd ¢6 do sau chi yéu nho hon 25
m nudc, phia ngoai khoi ddo Bach Long V§y c6 do
sau lon hon 50 m nudec.

Bién 1ong dugc cung cap dau vao tir két qua
phan tich d0 cao song y nghia ¢ hai hudng soéng
chinh dong bic va song hudéng nam. Cac tham sb
vé ma sat day (bottom friction), hé sb song dd
(wave breaking) va hé sb song bac dau (white
capping) dugc ldy mic dinh tir mé hinh Mike 21
SW. Budc thoi gian tinh todn nho nhat va 1on nhat
tuong tng 1a 0.01 s va 30 s.

5. KIEM PINH MO HINH

Viéc kiém dinh mé hinh nhdm danh gia va dua
ra dugc bd thong s6 md hinh phu hop véi khu vuce
Hai Phong. Trong nghién clru ndy nhom nghién
ctru st dung bo sO liéu thuc do vé muc nudc va
song tur két qua cua cac dot khao sat tai khu vuc
bién Hai Phong. Tram muc nudc c6 toa do kinh do:
106°48'09.9"E; vi d0: 20°41'04.6"N. Tram song co
topa do kinh d¢: 106°5931.99"E; i do:
20°36'50.04"N. Thoi gian quan tric tir 27/7/2017
dén 10/8/2017. Két qua kiém dinh mé hinh vé muc
nude va song duoc thé hién trén Hinh 4a va 4b:

Ket qua kiem dinh mo hinh song

0000 00:00 0000 0000 0000 0000 00:00 0000
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a) Ket qua kiem dinh mo hinh muc nuoc
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b) Két qua kiém dinh mé hinh song

Hinh 4. Két qua so sanh kiém dinh mé hinh giita mé phong va sé liéu thuc do

Két qua kiém dinh mé hinh cho thay giita két
qua tinh toan va két qua thuc do cé su tuong
dong ca vé d6 16n va pha. Bé danh gia kha niang
tinh toan cta md hinh so véi sb liéu thuc do,
nghién ctru sir dung chi s6 NASH d6i v6i viéc
kiém dinh muc nudce 1a 0.96 va mo hinh song la
0.67. Do d6, mé hinh duoc thiét 1ap véi bod
théng sb sau khi kiém dinh 12 dam bao d6 chinh
xac cho phép va str dung dé tinh toan cho cac
trudng hop tiép theo.

6. KET QUA VA THAO LUAN

Str dung s liéu song tai phan tich tir NOAA dé
phan tich bang tan suit do cao song theo tim
huéng cho thiy tai ving bién Hai Phong thinh
hanh hai huéng song chinh 1a déng bic va nam.
Do d6 ning luong song chi yéu tai khu vuc Hai
Phong dugc tao ra tr hai huéng song chinh la
d6ng bic va nam. Phan tich sb liéu song tai phan
tich tir NOAA cho thiy, do cao song c6 y nghia
huéng dong bac 1a Hs = 2.17 m va song hudng
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nam la Hs = 1.46 m. B§ cao song Hs dugc su
dung 1am dau vao cho mé hinh tinh song Mike 21
SW. Két qua tiém ning ning lugng séong md

phong bang md hinh tinh séong Mike 21 SW cho
hai kich ban dugc thé hién trén cac Hinh 5 va
Hinh 6.

Bing 2. Biang phéan b6 dj cao séng theo chu ky séng dwa theo s6 liéu NOAA

T[>=0-2| >2-4 [ >4-6 | >6-8 |[>8-10[>10- 12[>12- 14[>14 - 16]>16 - 18] Tong
<=0.25 0.168 | 5.615 | 0.625 | 0.262 | 0.130 0.012 | 0.005 | 0.007 | 6.823
>0.25 - 0.75] 0.002 0.342 | 0.050 | 0.007 | 0.003 35.831
>0.75-1.25 1.190 0.479 | 0.002 27.467
>1.25-2 0.007 4.435 | 0.002 21.080
>2-3.5 0.550 | 7.810 | 0.098 | 0.002 8.459
>3.5-6 0.091 | 0.243 | 0.003 0.337
>6 0.003 0.003
Tong 0.170 | 26.429 ] 59.416 | 13.419| 0.527 | 0.012 | 0.015 | 0.005 | 0.007

Ngoai ra két qua phan tich do cao song theo
chu ky song tir s6 liéu song tai phan tich cho thiy,
song bién ngoai khoi ving bién Hai Phong tap
trung chu yéu trong khoang 0.75-1.25 m véi
khoang chu ky 1a 4-6 s (Bang 2). Chu ky song
bién ving bién ngoai khoi Hai Phong tip trung
chi yéu & dai 4-6 s (chiém 59.4%), tiép theo 1a dai
chu ky 2-4 s (chiém 26.4%). P9 cao song tir 0.25-
0.75 m chiém wu thé v6i 35.83%, tiép theo 1a dai
d6 cao song 0.75-1.25 m va 1.25-2 m lan luot 1a
27.47% va 21.08%.

2302000

2300000

zzzzzzz

aaaaaaa

2204000

2202000

2278000

zzzzzzz

2272000
2270000

Hinh 5. Ning heong séng khu viee ven bién
Hai Phong tinh theo hwéng dong bac
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Hinh 6. Ning heong song khu viee ven bién
Hdai Phong tinh theo hudng nam

Déi vai kich ban theo huéng déng bac. Ning
lugng soéng tap trung cao ¢ khu vuc ngoai khoi
ving bién Hai Phong. Nang lugng song giam
dan tir ngoai khoi vao dén ven bd theo hudng
vudng goc voi dudng ndi miii Cat Ba - B Son.
Do song truyén theo hudng dong bac di vao két
hop voi diéu kién dia hinh va nhiéu dao & khu
vuc Quang Ninh nén khi vao dén khu vuc ven
bo, nang luong soéng giam rd rét. Ngoai khoi
ning luong song cé thé dat gan 2.0 kW/m nhung
viing ven b chi rat nhd vao khoang 0.07 kW/m.
Nhiéu khu vuc nim gitra cdc déo ning luong
song la qua bé.

Vi kich ban thir hai theo huéng nam thi song
tir ngoai khoi truyén vao it bi cac ddo chan hon.
Nang lugng séng ciling giam tr ngoai khoi
(khoang 2.0 kW/m) cho dén khi vao ving ven bd
(khoang 0.04 kW/m). Nang lugng séng ngoai miii
dao Db Son khoang 0.85 kW/m. Mic du do cao
song Hs huéng nam thap hon nhiéu so voi d6 cao
song Hs huéng dong bic nhung ning luong song
theo huéng nam kha twong dong voi ning luong
song theo hudng dong bic. Diéu d6 cho thay la do
song hudng nam khi lan truyén vao bd it bi che
chin boi cac dao hon so véi song dong bac bi che
chin boi cac ddo & Hai Phong va cac dao 1an can
& tinh Quang Ninh. Két qua nghién ciru ciing phu
hop voi cac két qua ciia cac hoc gia di timg tinh
cho viing Bién Pong, két qua tinh toan ning luong
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song bién Pong ciia Nguyén Manh Hung ciing cho
thdy phia trong Vinh Bic B ¢ ning luong song
dudi 5 kW/m.

7. KET LUAN

Két qua mo phong tiém ning nang luong song
viing ven bién Hai Phong bang mé hinh tinh séng
Mike 21 SW dua trén s6 liéu song tai phan tich do
NOAA cung cap cho thiy tiém ning song bién &
Hai Phong 1a kha thdp, dudi 2.0 kW/m. Ning
luong song cuc dai tinh theo hai hudng song chinh
1a khong chénh léch nhau nhiéu, khoang 2.0
kW/m. Hai Phong c6 nhiéu tuyén dudng hang hai,
céc tau thuyén trong tai 16n di qua c6 thé giy ra
hiéu ng cong hudng d6 cao song. Pong thoi day
cling 1a ving bién c6 nhiéu con bdo d6 bd hang
nim va c6 bién do triéu kha 16n. Do do, khi trién
khai 13p dat, xdy dung nha may ning luong song

TAI LIEU THAM KHAO

bién can nghién cru mot cach k¥ ludng. Vi vay
nhém nghién ctru khuyén nghi ddi voi khu vuc
ven bién Hai Phong chi phu hop lap dit voi nhitng
may moéc thiét bi c6 cong sudt nhd hon 5 kW/m
nhiam khai thac c6 hiéu qua ti da.

Viét Nam c6 bo bién dai 3260 km nhung chi co
rat it tram quan tric hai van ven b, cc tram quan
tric cling chi c6 3 s6 liéu mdi ngay (quan tric vao
céc khung gio 7, 13 va 19 gid Viét Nam). Nhiéu
dia phuong khoéng cé tram hai van. Vi vay cé thé
sir dung song tai phan tich tir ngudn sb liéu do
NOAA cung cap dé phan tich danh gia tiém ning
ning luong song tai mot ving cu thé bang mod
hinh s6. Pay 1a mot cach danh gia ché d6 song va
nang luong song bién hop 1y ma lai giam duoc chi
phi do dac va co6 d¢ tin cay cao.
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Abstract:
ASSESSMENT OF WAVE ENERGY POTENTIAL AT HAI PHONG
COAST BY USING MIKE 21 SW MODEL

Vietnam, with a coastline of over 3260 km and more than 3000 islands and islets scattered offshore. In
addition, the coastal zone plays an important role in developing marine economy, protecting security,
ensuring national defense and sovereignty. This is also an area with potential for renewable energy
such as waves, wind and tides. In this study, Mike 21 SW model with unstructured mesh was used to
investigates the wave energy potential along the Hai Phong coast. Data from the National Oceanic and
Atmospheric Administration (NOAA) was used to initialize the Mike 21 SW model. The time period of
the data was chosen from January 1999 to December 2018. The wave energy in the Hai Phong coastal
area was calculated for two scenarios: the northeast and south incident wave directions. The results
showed that the wave energy both two scenarios found to be below 2 kW/m along the coast of the whole
model area.

Keywords: Hai Phong, wave energy, Mike 21 SW.
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