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Toém tit. Trong cong trinh ndy, mudi mot dang ham phan bé dé mo ta xac suat toc do gio duoc
thir nghiém va danh gi4, tim ra ham phan b téc d gié dién hinh cho vinh Nha Trang.
Phan bb téc do gio dugc lya chon cudi cling dua trén nhiéu tiéu chi va phan bb duoc dé
Xuit vuot troi hon so v6i cac md hinh tham sé khac dwoc thir nghiém va mé ta mot cach
t6i wu. Theo két qua phan tich, phan b Logistic pht hop t6t nhat cho ché do gi6 thang 1,
2 va 10; phan b6 Gamma phi hop tét nhat cho ché do gi6 thang 3, 7; phan bé Log-
Logistic phu hop tét nhét cho ché do gié thang 4, 6, 8, 9 va 12; phan bé InverseGaussian
phu hop tét nhit thang 5 va phan bé Nakagami phui hop tét nhat cho thang 11. Ham phan
bd cuc tri (Extreme) thuong cho két qua khdng pht hop cho ché dé gi6 vinh Nha Trang.

Tir khod: Téc d6 gi6, phan bd xac suét, phan bé tich Iy, hoa gi6, cac tiéu chi ude luong.

1. Gigi thigu

Dé nghién ciiu cac qué trinh thuy dong luc tac dong 1én vinh Nha Trang, tic dong cua ché
do gi6 la mét trong nhiing tham s6 chinh duoc quan tam truge tién. Nhu da biét, gio trén
bé mat bién 1a mot tham sé diéu khién quan trong dé xac dinh céc thdng sé cua nhiéu qua
trinh tuong tac gitra khi- bién nhu théng lwong 4n va cam nhiét bién-khi va toc do chuyén
giao bién - khi caa carbon dioxide, dong dong lwong va tng suit gid trén 16p bé mat bién.
Gi6 gay séng bé mat, cac dong chay bién va céc hién tuogng tréi bé mat (rac troi, tran
dau,...). Gi6 con 1a nhan t6 quan trong trong qué trinh x6i mon va thanh tao dia hinh.
Trong cac mo hinh dong luc hoc bién, tham sé tng suit gié dugc dua vao va la nhan té
chinh quyét dinh kha ning trao d6i dong luc hoc trén bé mit bién. Pic biét ché do gid
phan anh dung tinh chat cuc bd khu vuc nghién ctu quyét dinh nhiéu dén tinh kha thi cua
két qua mo phong.

Ché d6 gi6 tai vinh Nha Trang kha dic biét, chiu anh huong nhiéu cua dic tinh dia phuong
V6i anh huong cia nhidu d4o che chin 16n nho. Do vay, dé nim bit duoc quy luat dung cho
phan bd tdc do gio tac dong dén vinh Nha Trang la cdng viéc véi nhiéu ¥ nghia. Nham tan
dung tt nguén dir liéu quan tric nhiéu nam hién c6 cua Pai khi twong thity vin khu vuc Nam
Trung Bo6 va cap nhat cac phuong phap sb toi vu trén thé gidi trong viéc xac dinh cac ham
phan b cho téc do gio tai vinh Nha Trang, Day la mot viéc 1am ¢6 ¥ nghia, budc quan trong
cho dénh gia cac tac dong caa gié dén qua trinh thuy dong luc trong vinh Nha Trang.

2. Pbi twong va phwong phap nghién ciru

2.1. Péi twong nghién crru

bé danh gia tinh chét dia phuong cua cac truong gio, chung t6i da chon khu vuc C(')’tram
do gio6 tai Nha Trang (109°12°E; 12°13°N). Trudc day, ching toi di stir dung nguon so liéu
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gi6 tai cac tram do khi twong vai chudi sé lidu do tir 1987 dén 2007, tin suat do sb liéu 1a
6 tiéng mot lan tai cac gio trong ngay 1, 7, 13, 19 gid (Tran Vian Chung va cs., 2020). Tuy
nhién, c6 mot diém can luu v, 13 tir nam 1987- 2000 (14 nim), sb liéu thuc do chi cung cp
huéng gié theo 8 hudng chinh; tir ndm 2001 trd di cing v6i Su cai tién phuong phap va
thiét bi do nén da cung cap chinh xac hon huéng gio tac dong Ién khu vuc Nha Trang theo
16 huéng. Dé tranh cé4c sai s trong xac dinh hudng gid dang cho vinh Nha Trang, véi do
chinh x4c theo 16 huéng nén chudi sb liéu phan tich dugc ching t6i chon bit dau tir nam
2001 (Hinh 1).

2.2. Phwong phap nghién ciru

Dé tim quy luat phan b ché d6 gi6 tai vang bién Nha Trang, chung t6i di sir dung 11 ham
phan b6 ¢6 02 tham s6 dién hinh véi hinh dang phan b6 toc do gi6 viing nghién ciu va
dira vao cac tiéu chi thong ké dé danh gia d6 chinh x&c nham tim 01 ham phan bd t01 uu
c6 thé thoa man quy luat phan bé gid tai khu vyc. Duéi day la tong quan ngan gon Vvé cac
loai ham phan bé va gi4 tri cua 2 tham s thé hién trén cac ham phan bd duoc thé hién trén
Bang 1.

2.2.1. Tong quan cac logi ham phan bo

Phan bg chuan (Normal distribution). Phan bd chuan, con goi la phan b6 Gauss, la
mot phan bo xac suat cuc ki quan trong trong nhiéu linh vuc (Johnson va cs., 2002).

, , —(x=w?
- Ham mat @6 phan bo6 chuan: y = f(x|u, o) = a\/l_e 202
, , —(t-w?
- Ham phan b6 tich iy chuan: p = F(x|u, o) = U\/_f e 202 dt

Phan b loga chudn (LogNormal distribution). Phan b loga chuén, doi khi duoc goi la phéan
bo Galton (Johnson va cs., 1994), 1a mét phan bo xac suat ma logarit cua né 6 phan bo chuan.
Theo Johnson va cs. (1994) cac ham cua phén bo lognormal dugc xac dinh nhu sau:

> Ae AA VA T _ 1 —(log x—p)?
Ham mat do xac suat: y = f(x|u, o) = xamexp{ = }
U\/lﬁfox%ex {%} dt, chox >0
Phan bs Gamma. Theo Hogg va cs. (2005) va Olver (2010), ham phan b4 Gamma dugc
xac dinh nhu sau:

Ham phan bé tich liy: p = F(x|p, 0) =

- Ham mat 46 phan bé: y = f(x|a, b) = barl(a)xa‘le_?

- Ham Gamma dugc xac dinh boi tich phan: I'(x) = f°° e tt*1dt
a—-1
bar(a)f £ e dt
Phan bé Weibull. Ham phan b Weibull duoc viét (Johnson va cs., 1994):
P b—-1 x
- Ham mat 6 phan bo: y = f(x|a, b) = g(f) e~ @’

a

- Ham phan bb tich lily Gamma: p = F(x|a,b) =

x\ P
- Ham phan bé tich liy: p = F(x|a,b) =1 — e_(E)
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Trong d6 a la tham s6 ti 1& va b 1a tham sb hinh dang.
Phan bé Birnbaum-Saunders. Birnbaum va Saunders (1969) di giéi thiéu ham phan b hai
tham s6 mo ta tudi tho cua kim loai, chiu tac dong theo chu ky. Phan bd Birnbaum-
Saunders (Leiva, 2016) duoc hién thi bén duéi:

) (L)
o

® 1a ham phan b tich liy cta phan bd chuan chuan héa (standard normal distribution)
2

- Ham mat d6 phan bé: f(x) =

- Ham phan bé tich liy: F(x) = &

, X>0,v>0

t
duoc xac dinh: ®(t) = \/% ez

Phan bé Gaussian nghick dao (Inverse Gaussian distribution). Phan bé Gaussian nghich
dao con duoc goi 1a phan b Wald. Céc phan bé Gaussian nghich dao c6 nhiéu diém gidng
véi cac phan b Gaussian chuan (chuan tic), dan ra tir cac (ng dung trong suy luan théng
ké (Floks & Chhikara, 1978).

- Ham mat d6 xac suat: y = f(x|u, 1) = 213x3 exp{ Z:Zx X — u)z}
- Ham phan bé tich liiy:

= F (x| )—1 1+ ’1<x 1) roetiinlg A(x+1)
p= xu,o-2 erf 22 U € erf %

trong d6: erf 12 ham sai s6. Ham erf cua x s& duoc Vviét: erf(x) = =Jo f

Phan bo Logistic. Phan bo‘Loglstlc dugc sir dung cho cdc m6 hinh tang trudng va trong
hoi quy Logistic. N6 ¢ phan dudi dai hon va kurtosis cao hon so vdi phén bo chuan (von
Seggern, 1993).

\ o exp*]
- Ham mat d¢ xac suat: f(x|u,0) = ————
(1+exp{x ”})
- Ham phén bo tich ly: p = F(XIM, o) = m

Phan bo Log-Logistics. Phan bé Log-Logistic 13 mot phan bd xéac suat ma logarit cua nd
c6 phan b Logistic, con dugc goi la phan b Fisk trong cac tng dung kinh té hoc. Ham
mat d6 va ham tich liiy ciia phan bd Log-Logistics duoc thé hién nhu dudi day (Shoukri va
cs., 1988; Ashkar va Mahdi, 2006).

- Ham mat do xac sut: f (x|u, o) = Ji—(lfez)z'

x>0,
trong do:
z = (log(x) —p)/o

794



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

- Ham phan bé tich liy: p =Fx|lwo) = ﬁ
1+(=
Phéan b6 “Rician”. Trong Iy thuyét xé4c suét, phan bo Rice hodc phan b6 Rician (hodc, it
pho bien hon, phan bo Ricean) la phan bo xac suat ve do I6n cua mot bien ngau nhién
chuan hai bién doi xing tron, cé thé cé gia tri trung binh khac 0 (khéng trung tam).
x2+s2

- Ham mat 46 xac suat 1a: f(x|s, o) = I, (g)%e (%)
v6i tham s6 khong trung tdm s > 0 va tham sO ty 18 6> 0, v6i x> 0. lg 1a ham Bessel dugc
stra doi bac 0 cua loai dau tién.

- Ham phan b6 tich liy: p = F(x|s,0) =1 —Q, (i,g)
trong d6 Q; l1a ham Marcum Q [Cantrel va Ojha (1987); Shnidman (1989)]

1 [ x? + a?
Qs(a,b) = as‘lf xSexp | — I._;(ax)dx
b

2
trong dob>0vaa, s> 0 va Is; 1a ham Bessel diéu chinh cua bac dau tién s-1.
~(an?\"
ax\S~1 0 ( )
) Xoowes

Is.1 (ax) duoc xac dinh boi: I_; (ax) = (7 GO

Phan bé Nakagami. Him phan b Nakagami dwoc thé hién theo Laurenson (1994) nhu sau:

’ w K K
- Ha at d6 Xac suat; y = f(xlﬂ, ) =2 (%) -p(lﬂ)x(zu_l)e wxz
Ho2
- Ham phén bo tich lﬁy p= F(xl#l w) = %

Véi yla ham Gamma khéng hoan chinh duéi:

K2y _ B 2\u _(ﬁxz) o (%xz)k . 13 ha
v gx%) = (GxD)FT(We o™ Lico oy » [() 1aham Gamma
Phan bé gia tri cuc tri (Extreme Value Distribution)

- Ham mat do xac xuat dbi véi phan bé gia tri cuc tri (Coles va cs., 2001) véi tham sé vi
tri Y, tham so ti 1€ o la:

y = f(x|u,0) = o Lexp (x ; M) exp (— exp (x ; M))

- Ham phan bé tich liy: p = F(x|p, 0) = 1 - exp(—e%)’
Bang 1. Cac ham phan bo c6 02 tham s6 duoc mo ta

STT Loai phan b Tham s6 1 (A) Tham s6 2 (B)
1 Normal Gia tri trung binh p b6 1éch chuén o
2 Lognormal Gia trl trung binh cua logarit p Do 1éch chuan cua cac gia tri logarit
3 Gamma Tham s0 hinh dang a Thamso ty 1€ b
4 Weibull Thamso ty 1€ a Tham s6 hinh dang b
Birnbaum- L eo 1a I
5 Saunders Thamso ty 1€ B v tham s6 hinh dang
Inverse Lo 1A £
Gaussian Thamso ty 1é n A tham s6 hinh dang
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STT Loai phan b Tham s6 1 (A) Tham s6 2 (B)
7 Logistic Gi4 tri trung binh p o tham sb ty 18
8 Loglogistic Gia tri trung binh cua logarit p Tham s ty 1é cua gia tri logarit
9 Rician Tham sb khong trung tim s Thamsb ty 1é o
10  Nakagami Tham s hinh dang Tham sb ty 16 ®
11  Extreme Tham s6 vi tri p Tham sd ty 1é o

2.2.2. Uéc lwong cac tham sé

C}n’mg to1 da str dung cécr) thtrc thuc hién da gqu gidi thiéu boi Dookie va cs. (2018) vai mot
s0 k¥ thuat du’oc, dua ra d€ udc lugng tham so (dién hinh Carta va cs., 2009). Trong cong trinh
nay, cac tham so6 cho cac phan bo khac nhau nay dugc udc tinh bang cach sir dung phuong
phap kha nang xay ra t6i da, phuong phap nay chon 1am gia tri woc tinh caa né 1a gia tri tham
s6 t6i da hoa xac suét cua dit liéu quan sat (Leon-Garcia, 2008). Phuong phap nay duoc sur
dung phd bién vi cac cong cu udc luong ke:[ qua thuong khong chéch va pht hop vé mit tiém
can. Phuong phap nay ciing cung cap loi thé cua sy don gian trong thyc hién.

2.2.3. Tiéu chi thong ké duwoc sir dung d@é danh gid tinh phit hop

D¢ danh gia mirc d phi hop cua cac ham phan b ndi trén trong viéc mo ta Xac suat toc
do gi() mot so thong s6 kiém dinh duoc s dung va mo ta ngén gon nhu sau:

Sai s6 do léch tuyer doi trung binh (MABE). MABE cung cap dai lugng trung binh cua
tong sai s6 do léch tuyét ddi gitra tan s6 woc tinh va quan sat cua toc do gié dugc dua ra
boi: MABE = —2 L E; = 0]

Can bdc hai cua sai s6 binh phiong trung binh (RMSE). RMSE dai dién cho d¢ chinh xac
cua phan bo bang cach do sw khdng phu hep trung binh giita cac gia tri cua tan suat ugce
tinh va quan st cua toc do gio. N6 dugc dua ra boi:

RMSE = \/%zg;l(Ei ~0,)?
Gia tri cao cua RMSE cho biét phan bd wdc tinh ¢d van dé va gié tri nho cho thiy phan b
udc tinh phu hop vai dir liéu.
Hé sé tirong quan (R?). Hé sb xac dinh R? xac dinh méi quan hé tuyén tinh giita c4c gia tri
tinh toan tir phan b Weibull va céc gié tri tinh toan tir dit liéu do dugc. Gié tri hé sb trong
quan (R?) cho thay dit liéu du gin dé khop voi duong hdi quy. Mdi twong quan cé thé
duoc viét 1a;

R2 — L (B 00?31, (Bi=0)”
YiL,(0;-0)?

Gié tri cua R? tién t6i gia tri 1 (dat dén twong quan hoan hao), trong khi gié tri 0 cho thay
hai tap dir liéu hoan toan khac nhau.

2.2.3.4. Kiém dinh Chi-binh phuwong (32). Kiém dinh chi-binh phuong (x ) duocC st dung
dé xac dinh xem c6 ton tai bat ky su khac biét ndo giita tin s6 mong doi va tan sb quan sat
duoc hay khéng. Trong kiém dinh gia thuyét théng ké nay, phan bd 1a phan b chi-binh
phuong khi gia thuyét rong 1a dung.
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Biéu thuc chi-binh phwong nhu dugc hién thi bén dudi trong phuong trinh:
2 _yn [Ei—0)?
= i=1[ 0; ]

3. K&ét qua va thao luan

Toan bg san pham phan tich vé huong va tée do gié duoc thé hién kha chi tiét trén Bang 2.
beé ¢ thé nhin thay truc quan hon vé két qua phan tich, chiung téi da thé hién két qua phan
tich nay ra dang hoa gi6 (Hinh 1).

Bang 2. Bang phan cip ché do gid theo 16 hudng va 11 cap d6 gid (2001 - 2014)

Toc
o<y |2<v]| a<v | 6<v | ey | 0S| 12< | 1< | 16< |18 < | | dd | Tong | g
i |5V S g e | | | |
(m/s)
N 8 | 32 | 148 | 412 | 436 | 324 | 132 | 40 4 4 0o | 94 | 1540 | 75
NNE | 12 | 108 | 684 | 1148 | 1032 | 476 | 224 | 56 | 16 8 4 | 86 | 3768 | 185
NE | 32 | 102 | 820 | 1352 | 840 | 260 | 88 | 16 4 0 o | 77 | 3604 | 177
ENE | 16 | 276 | 660 | 880 | 424 | 60 | 12 4 0 0 0 | 69 | 2332 | 114
E 8 | 160 | 236 | 184 | 104 | 24 4 0 0 0 o | 64 | 720 | 35
ESE | 24 | 500 | 1388 | 356 | 96 | 48 | 16 4 0 0 o | 57 | 2432 | 119
SE 12 | 436 | 1256 | 420 | 64 | 24 4 0 0 0 0o | 57 | 2216 | 109
SSE | 16 | 304 | 532 | 324 | 40 4 0 0 0 0 0o | 57 | 1220 | 60
s 4 | 100 | 64 | 20 | 20 4 16 0 0 0 o | 58 | 228 | 11
ssw | 4 | 60 | 116 | 16 4 0 0 0 0 0 5 200 | 10
sw 4 | 16 | 28 | 24 | 1 0 4 0 0 o | 67 | 92 | o5
Wsw | o | 20 | e0 | 32 8 12 0 0 0 0 o | 64 | 132 | 06
w o | 12 | 4 | 16 | 16 8 4 4 4 0 o | 78 | 104 | 05
WNW | 12 | 68 | 124 | 8 | 24 | 16 0 0 0 0 0 6 332 | 16
NW | 12 | 64 | 184 | 100 | 68 | 16 8 0 0 4 o | 66 | 4% | 22
NNW | 12 | 108 | 168 | 308 | 224 | 140 | 48 | 24 8 0 0o | 82 | 1040 | 51
20416 | 100,0
STO‘;:‘egu 176 | 2456 | 6508 | 5680 | 3412 | 1420 | 556 | 152 | 36 | 16 | 4
T(g/o'; 09 | 120 | 319 | 278 | 167 | 70 | 27 | 07 | 02 | o1 | 00 | 1000

*) Ghi chu: v 1a téc dg gi6 (m/s) tai dé cao 10 m so véi myre nurée bién.

Phan tich trén Bang 2 va Hinh 1, di thé hién day du s6 luong s liéu cho cac tan suat xuat
hién ctia huéng va tdc d6 gi6. C6 4 phan loai toc d6 gi6 co tan xuat xuit hién nhiéu nhat
(trén 12 %), d6 1a trong khoang (4 < v < 6) (m/s) véi 6.508 s liu duogc tim thdy chiém
31,9 %; tiép theo la toc d6 gid trong khoang (6 < v < 8) (m/s) véi 5.680 sb liéu, chiém
27,8 %:; toc do gid (8 < v < 10) (m/s) vai 3.412 sé lidu duogc tim thay, chiém 16,7 % va
téc d6 gio (2 < v < 4) (M/s) véi 2.456 s6 liéu dugc phan tich chiém 12,0 %. Cac loai gio
xudt hién thuong xuyén nay tir 10 m/s trd xudng, chiém toi 89,3 % s lidu dugc phan tich.
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Vé dic trung huéng gié pho bién, ché d gi6 vinh Nha Trang chiu anh huéng tinh khu vyc
thé hién kha rd qua cac hudng gio thudng xuyén xuét hién (Hinh 1). Cu thé, khi khu vuc
chiu tac dong ciia mua gidé Pong Bic, khu vyuc vinh Nha Trang chiém wu thé véi 03 hudng
gi6 la gi6 Bac Pong Bic (18,5 %); Pong Bic (17,7 % va Pong Pong Bic (11,4 %), trong
khi tac dong cua muia gid Tay Nam thé hién qua 03 hudng gi6, d6 1a Déng Péng Nam (11,9 %),
bong Nam (10,9 %) va Nam Dong Nam (6,0 %) (Hinh 1, Bang 2).

L I L I L i L I I L

12.30°4]

Tée 4 glo (m's)
Mo <vs2
B2 <ved
B4 <v<6
e <v=5§
WE <v=I0
BE 10<v <12
mm 12evsld
1 18<v<i6
B 16<vzIE
m 18<v=20
= v=120
—

12.22°

122004 \ &

12,18

12:16°

]ﬂ‘)rln" ItJ‘JIZE" [[I'r’l-!:' ]il‘]llﬁ s !l]‘JIJR' Ii!‘)lll.'l' 1|I'J’12 ]lNlU II]‘J.I?LF:' IIFU! 38T 109.A)
Hinh 1. Hoa gi6 tai vinh Nha Trang (2001 - 2014)

Ham mat & xac sudt
T

Mat do xac sudt

Toc di gio (mis)

Ham mat d& phén bé tich liy
T T

1 T
0.8~
I
5
Fo6 9~ Inve rse Grussian
'é —+— Logistic
c 0.4
]
=
u.

1 2 3 4 5 [ T B 2 10 11 12 13 14 15 16
Toc di gic (mis)

Hinh 2. Cac dang ham phan b cua téc do gié dién hinh theo nhiéu nim
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Tuy nhién, dé c6 thé phan anh dung quy luat gi6, cac phan tich cho timg phuwong phép
trich loc tham sb theo cac ham phan bé da dugc thuc hién. Két qua caa céc loai phan b
thé hién trén mat d6 xac suat va phan b tich lily so vai 6 lidu quan sat duoc trinh bay
trén Hinh 2. Dé danh gia cho tinh phu hop cua cac phuong phap st dung, cac tiéu chi
kiém dinh da duoc thuc hién trén Bang 3.

Can ctr vao két qua danh gia sai sb trén Bang 3 qua céc tinh toan duoc phan tich theo
thang va nam (Hinh 2) cho 11 phwong phap so. Ching ta dé dang c6 thé chon lya chon
duogc phuong phap thich hop cho nghién cau phan bd gi6 cho vinh Nha Trang, trén co s
4 tiéu chi danh gia gdm: Sai s do léch tuyét dbi trung binh (MABE) (lua chon phu hop
Vvé6i gia tri nho nhat trong 10 phuong phap s6); can bac hal cta sai s6 binh phuong trung
binh (RMSE) (chon gié tri nhé nhat); hé sé twong quan (R?) (lya chon gié tri gin vai “1”
nhat) va kiém dinh chi-binh phuong (x?) (chon gia tri nhé nhét).
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Két luan

Phan tich ché d6 gi6 thuc do nhiéu nam tai khu vuc vinh Nha Trang, cho thiy khi chju tac
d6ng caa mua gié Pong Bic, khu vyc vinh Nha Trang chiém wvu thé véi 03 hudng gid 1a
gi6 Bac Pong Bic (18,5 %); Pong Bic (17,7 % va Pong Dong Bic (11,4 %), trong khi tac
dong ciia mua gié Tay Nam thé hién qua 03 hudng gid, d6 1a Pong Dong Nam (11,9 %),
bong Nam (10,9) va Nam Pong Nam (6,0 %).

Trong 11 phuong phap s vé dang ham phan bb duoc s dung cho phén tich ché do gid
vinh Nha Trang cho thiy kha ning thich ng cu thé trong danh gia mirc d6 sai s6 cho phan
tich theo tirng thang va cho ca nam. Tuy vao marc d6 tng dung cac twong tac gié ma chon
lya cac ham pha hop cho du bdo. Tuy nhién, qua cac phan tich cho thy, cac du bao nén
sir dung cac ham phan bé theo thang s& dat két qua chinh xéc cao. Cu thé, trén co sd phan
tich va so sanh hiéu qua cua 11 phuong phap s, c6 mot s két qua nhu sau: st dung phan
b Gamma cho danh gia ché d6 gi6 chung cho ca ndm; trong thang 1,2 nén st dung ham
Logistic; thang 3, 7 nén dung ham Gamma; thang 4, 6, 8, 9 va 12 nén sur dung ham Log-
Logistic; thdng 5 nén st dung ham InverseGaussian; trong thang 10 nén sir dung ham
Logistic va thang 11 nén sir dung ham Nakagami. Phuong phéap phan bd cuc tri (Extreme)
thuong cho két qua khong tét cho dir bao ché do gié & vinh Nha Trang va riéng thang 10
va 11 khéng nén str dung phuong phap InverseGaussian.

Loi cam on: Nhom tac gia xin cam on dé tai md s6 KHCBBI.01/20-22: “Tdc déng cua
cac qué trinh hdi dirong d@én quan xa sinh vdt phd du ving thém luc dia Nam Trung B¢
Viét Nam”, da cung cap maot phan kinh phi va cac dong nghiép da déng gop y kién hoan
thién bai bdo. Cong trinh nay chao ming Ky niém 100 nam thanh 1ap Vién Hai duong
hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
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COMPARISON ELEVEN DIFFERENT METHODS OF WIND SPEED
DISTRIBUTION WITH A NOVEL GOODNESS OF FIT METRIC FOR STUDYING
WIND REGIME FOR NHA TRANG BAY

Tran Van Chung*, Ngo Manh Tien and Nguyen Hoang Thai Khang
Institute gf Oceanography, VAST
tvanchung@gmail.com

Abstract. In this work, eleven distribution functions to describe the wind speed probability are
tested and evaluated, finding a typical wind speed distribution function in Nha Trang
bay. The final wind speed distribution was selected based on multiple criteria and the
proposed distribution outperformed the other parametric models tested and optimally
described. According to the analysis results, the Log-Logistic distribution is best suited
for the wind regimes of January, February, and October; the Gamma distribution is best
suited for the wind regime in March and July; the Log-Logistic distribution is best
suited for wind regimes in April, June, August, September, and December; the
InverseGaussian distribution is best suited for May; and the Nakagami distribution is
best suited for November. The extreme distribution function often gives inaccurate
results forecasting the wind regime for Nha Trang bay.

Keywords: Wind speed, probability distribution, cumulative distribution function,
wind rose, evaluation criterias.
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