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Tém tat: Thong tin dy bao xac suét (mg véi cac khoang do cao song rat co y nghia trong
cong tac tim kiém ctru nan ciing nhu cac hoat dong trén bién va tai ving ven bién. Khi str
dung hé thong du béo t6 hop song bién chung ta ¢ thé dua ra nhitng thong tin du bao d¢ cao
song trung binh t6 hop, cuc tri dd cao séng va xac suat ing voi cac khoang do cao song khac
nhau. Trong nghién ctru nay, hi¢u chinh mé6 hinh SWAN tinh song trong gi6é mua va trong
bao Kaemi (2000) dugc thuc hién dwa trén viéc diéu chinh hé s6 ma sat day tinh theo cong
thirc JONSWAP (Cfjon) dé lya chon h¢ s6 ma sat ddy phu hop. Két qua kiém nghiém mo
hinh tinh song trong diéu kién thoi tiét binh thudng va trong gi6 mua cho thiy d6 cao song
hiéu dung tinh toan xu huéng thién cao so v4i quan tric. Sai sd tuyét d6i trung binh khi tinh
song trong gié mua tdy nam la 0,38m va trong gi6 mua déng béc 1a 0,52m. Bién do trung
binh cua sai s tinh toan séng trong gié miia dao dong tir 0,55-0,76m va trong thoi tiét tt 1a
0,49m. Nham muc tiéu ap dung trong nghiép vu tai Trung tim Dy bao khi tuong thuy vin
quéc gia, quy trinh van hanh hé théng du bao t6 hop séng bién di dugc xay dung. Nhitng két
qua budc dau thir nghiém hé thong du bao to hop séng bién trong bio Damrey thang
12/2017 d6 bod vao Nam Trung Bo véi trudng gié tir hé thong du bao t6 hop 50 thanh phan
ciia Trung tAm Dy bao thoi tiét han vira Chau Au (European Centre for Medium—Range
Weather Forecasts, ECMWF)duoc thuc hién.

Tir khéa: Dy bao t6 hop; song bién; SWAN.

1. Mé dau

Song bién 1a yéu t6 hai vin duoc quan tAm bac nhat d6i cac hoat dong kinh té xa hoi khu
vuc ven bién va giao thong hang hai. Chinh vi vdy ma cac ban tin canh bao, du bao séng ludn
dugc quan tim khong chi trong nhimng thoi diém c6 thoi tiét nguy hiém trén bién (béo, ap thap
nhiét doi, gio mua manh...) ma hang ngay dé 1ap ké hoach cho cac hoat dong trén bién. Do do,
song bién da dugc nghién clru trén nhiéu phuong dién khac nhau.

Phuong phap du bao t6 hop dd duoc ap dung trong du bao khi twong va hai duong tir kha
lau. Nhitng han ché trong k¥ ning du bao ctia md hinh s6 du bao khi tuong, hai van va do
nhay cua cac két qua du béo lién quan dén do chinh x4c trong cac trudng ban dau[ | 1.He théng
du bao t6 hop trong linh vuc khi tuong thuy van, hai van néi chung va du bao t6 hop song
bién noi riéng déa dugc trién khai tai nhiéu qudc gia trén thé gisi. Két qua danh gia hé thong
du bao t6 hop séng bién ciia NCEP, NOAA cho thay khi sir dung du bao séng trung binh t6
hop hop 1y va sat thuc té hon so voi du bao song chi st dung truong gié dau vao don 16[2-3].

Tai Viét Nam, dy bao t6 hop da duoc thuc hién trong vong gan 20 nam tr¢ lai day va chu
yéu 1a du bao thoi tiét [4-5]. Trong du bao hai vin di dugc dé cap dén trong mot sb nghién
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clru, [6]da tién hanh dy bao nuéc dang bio theo phuong phap t6 hop dua trén 05 phuong 4 an
vé sai s6 vi tri bdo d6 bo. Trong khu6n khé luén an tién si, [7]da nghién ctru tinh toan song to
hop véi cac phuong an vé hiéu chinh mé hinh va dong hoa s liéu.

Nghién ctru nay trinh bay mot sé két qua hiéu chinh, kiém nghiém m6 hinh SWAN va
thir nghiém hé thong du bao t6 hop song bién tai Trung tim Dy bao KTTV qubc gia dua trén
mo hinh séng SWAN véi truong gié dau vao tir hé thdng du bao t6 hop 50 thanh phan cia
ECMWE. Ngoai ra, dé hd tro du bao vién trong nghiép vu, chuong trinh hd tro hién thi san
pham du bao t6 hop song bién da duoc xay dung.

2. S6 liéu va phwong phap nghién ciru

2.1.56 liéu

S6 liéu dia hinh, 12 yéu td du vao quan trong ctia mo hinh tinh todn, du bao song bién.
Do tin cay cua md hinh phuy thudc rt 16n vao sb liéu dia hinh, dic biét 1a khu vuc ven bo va
ving c6 dia hinh phuc tap. S6 liéu dia hinh d4y bién khu vuc Bién Pong duoc 14y tir s liéu
ETOPO ciia NOAA, dia hinh khu vie ven bién dugc s6 hoa tir ban db ti 1& 1/100.000.

S6 liéu gi6, trudong gio tai phan tich cia ECMWEv6i budc thoi gian 6 gid, do phan giai
0,125°x 0,125° (khoang 14km x 14km) dugc thu thap vu viéc hi¢u chinh, kiém dinh mé hinh
song. Truong gid du bao tir he thong du béo to hop 50 thanh phan ciia ECMWF duoc sir dung
1am d4u vao cho mé hinh du bao t6 hop song bién.

S6 liéu séng, st dung sb liéu quan tric ting gid tai 03 tram phao bién thudc khudn khd
dir 4n hop tac gitra Chinh phit Na Uy va Viét Nam do Trung tam Khi tugng Thay vin bién
(nay 1 Trung tim Hai van—Tong cuc Bién va Hai dao Viét Nam) chu tri thuc hién duge thu
thap dé hiéu chinh mé hinh. S6 liéu song quan tric tai tram Bach HO cua cua Vietsovpetro voi
budc thoi gian 01 gio dugc thu thap dé kiém dinh mo hinh tinh song trong gié muia dong béc,
gi6 mua tiy nam va trong diéu kién thoi tiét 6n dinh.

Bang 1. S6 liéu song quan tric timg gid sir dung dé hiéu chinh va kiém nghiém mé hinh séng.

TT Téntram  Kinh d Vi dd Thoi gian thu thap S6 sb ligu Ghi chu
01h 26/10/2000 dén Hiéu chinh mo hinh tinh séng
) 143
Phao bién 23h ngay 31/10/2000 trong gié mua
1 , 107°34’E 17°15°N )
s0 4001 01h 22/08/2000 dén Hi¢u chinh mo hinh tinh song
71
23h ngay 24/08/2000 trong bao
Phao bién 01h 22/08/2000 dén Hiéu chinh mé hinh tinh song
2 , 105°48’E 18°49°N 71
s0 4002 23h ngay 24/08/2000 trong bdo
Phao bién 01h 26/10/2000 dén Hiéu chinh mé hinh tinh song
3 , 109°17°E 15°37°N) 143
s6 4003 23h ngay 31/10/2000 trong gi6 mua
0Oh ngay 15/01/2010 dén Kiém nghiém mé hinh tinh
337
Oh ngay 30/01/2010 song trong gié mila dong béc
. Oh ngay 15/07/2014 dén Kiém nghiém mé hinh tinh
4  Bach Ho 107°58’59°’6E 09°45°22°6N 337
Oh ngay 30/07/2014 song trong gié mua tady nam
Oh ngay 01/09/2015 dén Kiém nghiém mé hinh tinh
337 .
Oh ngay 15/09/2015 song trong thoi tiét én dinh

2.2. Mién tinh, ludi tinh
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Mién tinh cho m6 hinh SWAN du bao t6 hop song bién duoc thiét 1ap cho toan Bién
DPoéng duoc gidi han tir 0° dén 25° do vi Béc va tir 95° dén 125° d6 kinh Pong. Luéi tinh dwoc
sir dung 1a ludi vudng c6 d6 phan giai ngang 14km x 14km. D6 sau dugc st dung tir ngudn
ETOPO ciia NOAA va chi tiét khu vuc ven bo 1a dir liéu sb hoa ban d0, ké thira tir dé tai
nghién ciru khoa hoc cap Bo Tai nguyén va Moi truong ma s TNMT.05.17. Hinh 1 thé hién

truong d6 sau va ludi tinh mé hinh dy bao t6 hop séng bién.
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Hinh 1. Trudong d6 sau va ludi tinh mo hinh dy béo t6 hop song bién.

2.3. Phuwong phap nghién ciru

St dung md hinh SWAN véi 50 thanh phan gié du bao dau vao khac nhau dy bao tir
ECMWF dé dua ra cac san pham du bao t6 hop song bién. SWAN (Simulating Waves
Nearshore) 1a m6 hinh tinh toan, du bao song thé hé ba, tinh toan phd song hai chiéu b?mg
cach giai phuong trinh cin bang tac dong song (trong trudng hop khong c6 dong chay c6 thé
ding phuong trinh cén bang nang lugng song) co tinh tdi sy lan truyén song tir ving nudc sau
vao viing nudc ndng ven bo, dong thoi trao doi nang lugng véi gié thong qua ham nguon
cung véisy tiéu tan niang lugng song. Co s& 1y thuyét cia mé hinh SWAN duoc trinh bay rat
chi tiét trong cac nghién ctru [8].

Danh gia két qua hiéu chinh, kiém dinh mé hinh dya trén céc chi sé danh gia thong dung
nhu ME (Sai s6 trung binh, Mean Error), MAE (Sai s6 tuyét d6i trung binh, Mean Absolute
Error-MAE) va RMSE (Cin béc hai ctia sai sé binh phuong trung binh, Root Mean Square
Error—RMSE). Cac thanh phan trung binh (hodc cuc dai) t6 hop cua cac yéu td song du bao
duogc tinh trung binh (hoac cuc dai) cua cac thanh phén du bao véi céc trong s6 nhu nhau.

3. Két qua va thao luin

3.1. Hiéu chinh mo hinh

MBS hinh duoc hiéu chinh, kiém nghiém trudc khi 4p dung du bao thir nghiém. Dé hiéu
chinh mé hinh dir li¢u quan tric song tai 03 tram phao bién da dugc st dung dé so sanh, phan
tich. So dd vi tri cac tram phao bién duoc thé hién trén hinh 2.

Trong qua trinh hiéu chinh mé hinh SWAN, céac tham sé chuan dugc gitr nguyén, va hé
s6 ma sat day str dung theo cong thirc cia JONSWAP duoc diéu chinh thay d6i tir 0,030 dén
0,040 véi moi 1an thay d6i 1a 0,001. M6 hinh dugc hiéu chinh tinh séng trong gié muia va tinh
song trong bao. Két qua so sanh do cao song giira thuc do va tinh toan bang mé hinh trong gio
mua véi cac hé s6 ma sat day (Cfjon) khac nhau dugc thé hién trén hinh 3. Qua d6 cho thay,
mo hinh mé phong kha tét su bién thién d6 cao song theo thoi gian voi hé sb ma sat day
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Cfjon=0,037 va Cfjon=0,040. Sai s trung binh (ME) am khi Cfjon=0,032, nghia 1a trong lya
chon nay g1a tri tinh toan thién thap so voi quan tric.
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Hinh 2. So d vi tri tram phao bién sir dung s6 liéu ¢ Hinh 3.Két qua hiéu chinh mé hinh tinh song
hiéu chinh m6 hinh. trong gi6 mua dong bic.

Truong hop Cfjon=0,040 va Cfjon=0,037, sai s6 trung binh duong, diéu d6 cho thay két
qua tinh toan c6 xu thé cao hon so v&i quan trac. Khi Iya chon Cfjon=0,032, sai sb tuyét ddi
trung binh (MAE) khi tinh song trong gié mua vao khoang 0,36m va trong bao 1a 0,42m. Bién
do trung binh cua sai s6 du bao duoc danh gid qua chi s6 RMSE cho thiy, khi chon
Cfjon=0,032 thi chi s6 RMSE tinh song trong gié mua dao dong dong tir 0,45-0,51m va trong
béo tir 0,60—0,70m. Véi truong hop sir dung Cfjon=0,040 thi cac chi sé danh gia két qua tinh
toan (ME, MAE, RMSE) déu kha 16m, chi sé danh gia RMSE dao dong tir 0,74—0,83m khi
tinh song trong gi6 mua va song trong bdo. Khi lra chon Cfjon=0,037, néu tinh trung binh thi
céc sai 0 déu nho hon truong hop Cfjon=0,030 va Cfjon=0,040. Ddi v6i thoi diém xuat hién
d6 cao song 16n nhit, két qua tinh toan khi Cfjon=0,032 nhé hon rat nhiéu so voi quan tric
(bién d6 dao dong tir 1,05m dén 1,85m).

Khi lya chon Cfjon=0,037, trong trudng hop c6 gié mua thi mé hinh mé phong twong d6i
t6t thoi diéu xuat hién song 16n nhat, nhung van xu thé thip hon (trung binh trong gié mua
thap hon khoang 0,43m va trong bio thap hon 0,52m). Chi s6 danh gia MAE va RMSE khi
tinh séng trong gié mua véi viée chon Cfjon=0,037 déu thap hon khi chon Cfjon=0,032 va
Cfjon=0,040.So sanh két qua hiéu chinh mé hinh tinh song trong bdo duoc thé hién trén hinh
4.
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Hinh 4.Két qua hiéu chinh mé hinh tinh séng trong bdo Kaemi (2000).
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Chi sé danh gia két qua hiéu chinh mé hinh tinh song trong bio Kaemi (nim 2000) duoc
thé hién trong bang 2. Qua do6 cho thay, khi Cfjon=0,040 két qua tinh toan song trong bdo cao
hon thyc do, truong hgp Cfjon=0,032 va Cfjon=0,037 d6 cao séng tinh toan déu thip hon
thuc do. Chi sé danh gia MAE véi Cfjon=0,032 tai tram phao 4001 1a 0,7m va tai tram phao
4002 1a 0,63m (trung binh 0,67m). Chi s6 MAE tinh trung binh tai ca 02 tram phao véi
Cfjon=0,040 13 0,88m va Cfjon=0,037 14 0,59m. Chi sé6 RMSE khi tinh séng trong bio véi
Cfjon=0,032 va Cfjon=0,040 cao hon so kha nhiéu so véi trudng hop Cfjon=0,037. Tuong tu
nhu hi€u chinh tinh séng trong gi6 mua, voi Cfjon=0,037 mo hinh tinh toan séng trong bao co6
két qua t6t hon so véi truong hop Cfjon=0,032 va Cfjon=0,040.

Bang 2. Chi s6 d4nh gia két qua hiéu chinh mé hinh tinh séng trong bao Kaemi.

Ma sat day Cfjon=0,032 Cfjon=0,040 Cfjon=0,037

Chi s6 ME MAE RMSE ME MAE RMSE ME MAE RMSE

Phao 4001 -0,30 0,70 0,79 0,95 0,95 1,04 0,48 0,64 0,72
Phao 4001 0,20 0,63 0,72 0,77 0,81 0,87 0,44 0,55 0,65
Trung binh —-0,25 0,67 0,76 0,86 0,88 0,96 0,46 0,59 0,69

Qua hi¢u chinh m6 hinh tinh song trong gi6 mua va trong bao cho thay, dbi vi thoi diém
xuét hién song 16n nhit thi mé hinh déu mé phong khé tét voi cfjon=0,040 va cfjon=0,037.
D0 cao song hi¢u dung tinh todn nho hon thuc do khi cfjon=0,032 va xu hudng cao hon thuc
do khi Cfjon=0,040 va cfjon=0,037. Vi Cfjon=0,037, chi s6 danh gia MAE va RMSE déu
tdt hon so véi Cfjon=0,032 va Cfjon=0,040. Sai sb tuyét dbi 16n nhat cta do cao song hi¢u
dung (gia tri tuyét d6i 1on nhat giira tinh toan va thuc do, AH = |Max(E. - 0,.)| ; trong do Fi 1a

d6 cao song tinh toan tai thoi diém thér i, O; 1a d6 cao song thuc do tai thoi diém thir i) khi
Cfjon=0,032 va Cfjon=0,040 déu kha 16n so véi Cfjon=0,037. Két qua hiéu chinh mé hinh
vé6i ca hai truomg hop Cfjon=0,032 va Cfjon=0,040 cho thiy, khi tinh song trong gié mua tri
sO AH déu 16n hon 1,23m va AH 16n hon 1,84m khi tinh séng trong bdo. Trong khi d6 véi
Cfjon=0,037 thi AH =0,85m khi tinh séng trong gié mua va AH =1,45m khi tinh song trong
bdo. Nhu vay, hé sb ma sat day Cfjon=0,037 cho két qua tinh séng trong gi6é mua ciing nhu
tinh song trong bao tdt hon so vai Cfjon=0,032 va Cfjon=0,040 va s¢ duoc lua chon. Hé )
ma sat day nay dugc st dung dé kiém nghiém mo hinh SWAN.

3.2. Kiém nghiém mé hinh

Mo hinh SWAN sau khi di hiéu chinh duoc kiém nghiém tinh toan song trong hai dot
gi6 mua (gi6 mua dong bic, gié mua tdy nam) va trong diéu kién thoi tiét binh thuong. Thoi
gian duoc liya chon kiém nghiém mo hinh tir 0 gid ngay 15/01 dén 0 gio ngay 30/01/2010 (khi
tinh séng trong gié mua dong bac), tir 0 gid ngay 15/07 dén 0 gid ngay 30/072014 (khi tinh
song trong gi6 mua tdy nam) va tir 0 gio ngay 01/09 dén 0 gio ngay 15/09/2015 (khi tinh séng
trong dleu kién thoi tiét binh thuong). Dé kiém nghiém mo hinh can c6 chudi dir liéu séng
quan tric c6 do tin cdy cao. Do vy, s0 liéu song quan trac timg gid tai Bach H6 duoc st dung
dé so sanh, phan tich danh gia két qua kiém nghiém mé hinh.

Két qua kiém nghiém mo hinh tinh song trong gi6 mua va trong diéu kién thoi tiét binh
thuong dugc dua ra trén hinh 5. Sai s6 trung binh khi kiém nghiém tinh song trong gi6 mua
déu duong cho thay két qua tinh toan xu hudng cao hon ‘quan trac. Sai s6 tuyét d6i trung binh
khi tinh song trong gi6 mua tdy nam (MAE = 0,38m) thap hon so véi tinh song trong gidé mua
dong bic (MAE = 0,52 m), vao thoi dlem song 16n nhat tri s6 tinh toan ctia mo hinh thap hon
thuc do 1a 0,76m. Phan tich chi tiét s6 liu quan tric timg gid (tir 15-30/07/2014) tai tram
Bach Ho6 cho thay, co thoi diém song ting cao dot ngdt, thoi gian duy tri khoang 1-2 gid va
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tring v6i thoi diém c6 gié giat manh (cap 6, cip 7). Nhin chung mé hinh vé xu thé ciing da
mo phong kha tét su bién ddi cua d6 cao song theo thoi gian nhung khong mé phong duoc tbt
d6 cao song lic song dang cao dot ngét do gid giat. Cling nhu trong gid mua, két qua tinh
song trong diéu kién thoi tiét binh thuong c6 xu thé thién cao so véi thuc do (ME = 0,15m),
sai s6 tuyét d6i (MAE) 13 0,33m.
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Hinh 5. Két qua kiém nghiém mé hinh tinh séng (a): trong gié mua dong bic, thang 01/2010; (b):
trong gi6é mua tdy nam, thang 07/2014 va (c): trong diéu kién thoi tiét dn dinh (thang 09/2015).

3.3. Quy trinh vdn hanh hé thong di béo t6 hop séng bién

BuGe 1:Xur Iy dit liéu: Dit lidu gi6 tir hé thdng du bao td hop 50 thanh phan cia ECMWE
duoc tai truc tiép tir website cia ECMWF thong qua doan ma dang Script, sau do di liéu gi6
thu thap duoc chuyén theo dinh dang chuin dau vao cho mé hinh SWAN bing chuong trinh
viét trén ngdn ngit Fortran 90. Thong tin du béo gié cia ECMWF dugc thu thap voi thoi han
dur bao 240 gid, bude thoi gian 06 gio va dugc cap nhat 02 lan/ngay cho thoi diém du bao
00UTC va 12UTC.

Bu6e 2: Vin hanh hé thong du bdo t6 hop séng bién: Dé van hanh hé théng du bao to
hop séng bién can tai nguyén may tinh 16n va toc d xir 1y cao nén mo hinh SWAN di duoc
cai dat trén si€éu may tinh cua Téng cuc Khi tugng Thuy van phuc vu thr nghiém dy bao to
hop song bién. Viéc chay mé hinh SWAN dugc thuc hién dwa trén doan ma Script diéu khién
cac thao tac chinh: Chuan bi 6 liéu dau vao, chay mo hinh tai thoi gian 0OUTC va chay mé
hinh tai lac 12UTC. Sau khi mé hinh chay xong, két qua du béo to hop song bién dugc cap
nhét truc tiép sang thu muc luu trir dir liéu dé phuc vu thuc hién cac budc xur 1y tiép theo.

Bude 3: Tinh todn thong ké sau mé hinh: Chuong trinh tinh toan thong ké sau mo hinh da
duogc xay dung dé hd trg cong tac du bao nghiép vu song bién. Chuong trinh s& hd tro hién thi
két qua du bao song tai cac diém tinh va theo dang ban do trudng. Dé dua ra bién trinh dy bao
chi tiét cho cac diém dy bao hodc diém bat ky trong mién dy bao tir hé thong du bao t6 hop
song bién, cac thong tin du bao vé hudng séng, chu ky song duogc thé hién dudi dang biéu d6
hop va rau (Box vaWhisker). Hé thdng du bao t6 hop séng bién ciing dua ra cac ban dd truong
d6 cao song trung binh, cuc dai va xac suat do cao song véi timg ngudng do cao song (vi du:
>1m, >2m, >3m, >5m, >6m, >8m va >10m) tai tung thoi diém du bao hodc theo cac han du
bao (vi du: 24 gio, 48 gid, 72 gio va dén 10 ngay).
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Panh gia du bao STt ST
Thoéng ké sau mé hinh

Hinh 6. So dd quy trinh van hanh hé thdng du bao t6 hop song bién.

BuGc 4: Pdanh gid két qua dir bao: Trong du bao nghiép vu, danh gia du béo 1a bude quan
trong dé biét duoc do tin cdy cua ban tin du bao. Trong quy trinh nay, danh gia du bao chi tién
hanh ddi véi du bao diém va sir dung d6 cao song trung binh to hop dé so sanh véi két qua
thuc do tai cac tram khi twong hai van. Cac chi s6 duoc st dung dé danh gia la ME, MAE,
MSE va RMSE.

3.4. Két qua bude dau thir nghiém duw bdo té hop séng bién trong bdo

D3 thtr nghiém hé théng dy béo td hop song bién trong bio Damrey (nim 2017). Hé
théng du bao t6 hop séng bién véi 50 thanh phan gié dau vao s& dua ra duoc tip hop 50 du
béo thanh phan tai cac diém ludi theo ting thdi han du bao, budc thoi gian du bao 1a 03 gio.

Truong do cao song trung binh td hop 50 thanh phan, thoi han du bao 96 gid, tir 07 gio
ngdy 02/11 dén 07 gid ngay 06/11/2017 duoc thé hién trén hinh 8. Két qua du bao cho thiy,
d6 cao song trung binh t6 hop trong bio Damrey ¢ khu vuc béc, giita Bién Pong va ving bién
ngoai khoi Nam Trung Bo phd bién trén 3,0m. San phdm du bao t6 hop song bién ciing cho
thay, bdo Damrey di gy song 16n trén 2,5m doc ven bién Trung B va ngoai khoi phia nam
Vinh Bic Bo.

-
TROPICAL CYCLONE TRACKS

7 Mean Wave Hight
& [Vaid trom 07h - 0211172017 to 07h - 0611112017, 50 members|
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Hinh 7. Quy dao di chuyén ciia bdo Damrey.Hinh 8. Trudng song trung binh té hop trong bio Damrey.

Trén hinh 9 thé hién truong d6 cao song cuc dai trong bdo Damrey tinh toan tir 50 thanh
phan dy bao t6 hgp. Phan bd xac suat dd cao séng tir Sm trg 1én trong bdo Damrey (2017)
duoc thé hién trén hinh 10. Theo san phém du bao to hop song bién, trudong soéng cuc dai
trong bao Damrey c6 thé 1én dén trén 8,0m va xuét hién & khu vuc giita Bién Pong va ving
bién ngoai khoi Nam Trung Bo. Tuy nhién, trudng séng cuc dai nay co phan bd xac suit nhu
thé nao thi phai dua trén ban d6 phan bd xac suat theo cac ngudng do cao song. Nhan thiy
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rang, san pham dy bao t6 hop dua ra 6 cao song 16n nhét & ngoai khoi Nam Trung B dat
trén 8m nhung phan b xac suét cho thiy, x4c sut song tir Sm trd 1én ¢ vang bién Nam Trung
B chi dudi 20%. Song trén 5m chi yéu xut hién & khu vuc bic va giira Bién Pong vé6i xac
suit cao, trén 80%. Nhu vay, dua trén san phém du bao t6 hop song bién du bao vién c6 thé
dura ra thong tin du bao song theo xac sut (mg véi cac ngudng do cao song.
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Hinh 9. Trudng song cuc dai trong bio Damrey.Hinh 10.X4c sudt do cao song>5m trong bdo Damrey.

Bén canh san phém du bao truong, biéu d6 du bao song tai cac tram hai van, vi tri cang
bién, khu vuc trong diém trén bién va ven bo s& duoc thiét 1ap phuc vu du bao diém. Hinh 11
thé hién két qua du bao t6 hop song bién tai Hon Ngu, Cén Co, Phit Quy va Nha Trang véi
thoi han dy bao 96 gio, tinh tir 07 gio ngay 02/11/2017. San pham duy béo t6 hop chi ra rang,
d6 cao song trung binh to hop trong bio Damrey tai Hon Ngu dudi 2,5m va Coén Co dudi
4,5m. Do cao song trung binh t6 hop du bio tai Phi Quy & mirc dudi 4m va Nha Trang 1a
dudi Sm. Bién d0 dao dong cia cac do cao song thanh phén du bao tai Hon Ngu va Coén Co
khong 16, d6 tan cua dy bao to hop song bién tai Hon Ngu va Con C6 kha nho trong subt thoi
han du bao 96 gid. Trong 36 gio dau, két qua du bao to hop song bién tai Phu Quy va Nha
Trang c6 dJ tan khé nhd, bién d6 dao dong gitra d cao song lon nhét va nho nhat cung thoi
diém khoang dudi 1m. Vi du béo sau 36 gior do tan cua du bao t6 hop song bién tai Phu Quy
va Nha Trang kh4 16n, chénh 1éch giita d6 cao song 16n nhit va thap nhat dy béao tir 50 thanh
phan khoang gan 2m tai Phi Quy va trén 4m tai Nha Trang. Vi nhitng vi tri ma d6 cao song
c6 d6 tan 16n, du bao vién phdi xem xét va c6 nhiing phan tich trude khi dua ra thong tin du
béo.
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Hinh 11. Biéu dd do cao séng trong bido Damrey du bao tai Hon Ngu, Con C6, Phu Quy va Nha
Trang.
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4. Két luan

M6 hinh SWAN da duoc hiéu chinh dé lva chon tham s, sau d6 kiém nghi¢m tinh séng
trong gi6 mua, tinh song trong diéu kién thoi tiét on dinh trudc khi tién hanh ap dung thir
nghiém du bao t6 hop song bién trong bdo. Bai bao nay, méi chi t1én hanh danh gia két qua
hiéu chinh va kiém nghiém mé hinh duya trén chudi dit liéu quan tric song timg gio ¢6 do tin
cdy cao. Dé ap dung trong nghiép vu tai Trung tam Dy bao khi tuong thuy van quoc gia, quy
trinh du bao to hop song bién di duoc xay dung. Noi dung déanh gia két qua ting thanh phan
tham gia du bao t6 hop song bién va trung binh t6 hop s& dugc thuc hién trong cic nghién ctru
tiép theo.

bong gop cua tac gia: Xay dung y tuong nghién coru: N.B.T., M.B.H.; Lwa chon phuong
phép nghién cuu: BM.H., NBT., B.D.C; Xt 1y so li¢u: B.IM.H.;Viét ban thao bai bao:
B.M.H., N.B.T., B.D.C; Chinh stra bai bao: N.B.T.
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Abstract:The information on the probability of wave heights is very important in search
and rescue tasks as well as activities at sea and in coastal areas. With an ensemble predict
system of waves, we can provide predictions of mean, max or min ensemble wave heights,
and probabilities for different wave heights. In this study, the adjustment of SWAN model
to simulate waves during monsoons and typhoon Kaemi (2000) is based on the adjustment
of the coefficient of bottom friction calculated using the formula JONSWAP (Cfjon) to
choose the best coefficient of friction. The results of the wave model validation in normal
weather conditions and monsoon show that the wave heights are higher compared to the
observation. The average absolute error in southwest monsoon is 0.38m and in northeast
monsoon is 0.52 m. The average amplitude of the error in the monsoon ranges from 0.55 to
0.76 m and in good weather is 0.49 m. For the purpose of applying this on the operational
forecasting at the National Center for Hydro—Meteorological Forecasting, the operating
process of the ensemble forecasting system has been built. The initial experimental results
of the ensemble wave forecasting system during Typhoon Damrey in December 2017
landing in the Southern Central of Vietnam with the wind field from the 50 component
ensemble atmospheric forecasting system from the European Centre for Medium—Range
Weather Forecasts (ECMWF) is implemented.

Keywords: Ensemble Prediction System; Sea wave; SWAN.



