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Vién Hai Dwong Hoc, Vién Han Ldm Khoa hoc va Céng nghé Viét Nam (VAST)

Tom tdt: Bo div liéu gié 10 m trén madt bién dwoc cung cdp boi div liéu khi twong NCEP CFRS tuong vmg
v6i khodng thoi gian 41 nam (1979-2019), véi tan sudt hang gio. Thong thwong, dik liéu gié dwoc phan tich theo
phdn b6 Weibull, tuy nhién, mot sé phdn bé khdac da dwoc phdn logi dé tim ludt phan bé gio dia phwong cho
vimg bién Cit Lao Cham. Trong bai béo nay, bon loai phwong phép s6 dwoc sir dung d@é woc tinh cdc tham sé
(hinh dang va ty 1¢) duoc xem xét. Ché do gio khu vuc Cit Lao Cham thé hién dé chinh xdc cao nhdt theo quy
ludt phdn b6 Gamma, nhung phdn bé Weibull cho thdy d chinh xdc cao doi voi truomg gié co toc do duwoi 4

m/s, ddc biét la gan 100% 6 toc do gié 2 m/s.

Tir khéa: Trwong gié, hoa gio, phdn bé xac sudt gi6, NCEP CFSR

1. Dt van dé

Gi6 trén bé mat bién la mot tham sé diéu
khién quan trong dé xac dinh cac thong s6 cuia nhiéu
qua trinh tuong tac gilta bién-khi nhu thong luong
an va cam nhiét bién-khi va toc do chuyén giao bién
— khi cua carbon dioxide, dong dong luong va ting
sut gi6 trén 1op bé mit bién. Trong cac mé hinh
dong luc hoc bién, tham sé ung suat gi6 duoc 1a
nhan t6 chinh quyét dinh kha nang trao dbi dong luc
hoc trén bé mit bién. Pic biét ché do gio phan anh
ding tinh chat cuc bo khu vuc nghién ciru quyét
dinh tinh thanh bai cua két qua mo phong.

Hién nay, co rat nhidu thong tin vé truong gio
toan cau tir cic anh vién tham. Mot co s¢ dir licu
duoc tim thiy thoa man nhiing yéu cau dit ra vé
truong gid nhu NOAA/NCDC Blended 6-Hourly
0.25-degree Sca Surface Winds, su dung Gid bién

pha tron bao gdm ludi toan cau, cac véc-to gio bé
mit bién va (ng suat gi6 do phan giai cao trén mot
ludi toan cau 0,25°, va do phan giai theo da thoi gian
voi Op 6 gio. Toc do gid duoc tao ra bang cach két
hop nhing quan sat tir nhiéu vé tinh (1én dén sau vé
tinh ké tir thang sau nim 2002). Cac hudng gio dén
tir hai ngudn phu thudc vao cac san pham: danh cho
cac san pham nghién ciru ngudn la NCEP Reanalysis
2 (NRA-2) va cho san phdm gan nhu tirc thoi ngudn
la ECMWF NWP. Su pha tron cua nhiéu quan sat v¢
tinh 1ap day khoang tréng dir li€u (ca thoi gian va
khong gian) cua cac mau v¢ tinh riéng 1€ va loai bo
bot cac mau phu khong rd rang va cac 16i ngau
nhién. Sy phat trién cua cac san pham nay la dé dap
g cac nhu cau vé do phan giai ngay cang cao hon
b6 dit liéu toan ciu, du bao chinh xac hon v& diu
kién dai duong va thoi tiét (hinh 1, hinh 2).
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Hinh 1. S6 14n céc vé tinh qua xich dao, mau dé di 1én va

mau den di xudng. (theo Zhang va cs., 2006)

Ngoai ra, san pham dit lidu gio ddy du c6 thé
duogc cap nhat tir co so dit li€u hi ¢b lich st cua md
hinh khi hiu toan ciu CFSR (Climate Forecast
System Reanalysis) thudc trung tdm du bao moi
truong NCEP (National Centers for Environmental
Prediction) (NCEP CFSR). Theo cac cong trinh
cong bo. két qua du bao hdi ¢b va du bao thoi glan
cuia NCEP (CFSv2) da giup cho cac nha quan 1y khi
dua ra cac quyét dinh phu hop trong cac linh vuc
nhu: quan ly nudc cac luu vuc séng, nong nghiép,
giao théng vén tai, ning luong. viéc khai thac ngudn
nang luong sach (gio ...). cic ngudn nang luong bén
vitng khac, ciing nhu du bao tai bién thién nhién nhw
du bao mua mua, bio (Saha va cs., 2014).
2. Déi twong, dir lidu va phwong phap nghién ciru
2.1. Déi twong nghién cieu cho khu vwe Cit Lao
Cham

Dt liéu gid cho nghién ctiru khu vuc Cu Lao
Cham duoc su dung theo 02 giai doan tr 1979 —
2011, tan suat sb licu la 1 gio/sd liGu voi budce ludi
theo kinh d6 0,3125° va theo vi d6 0,3122° va sau
nam 2011 dén nay (2019) 1a theo ludi 0.2° theo
phuong ngang. Chudi s6 liéu NCEP CFSR duogc
chung t6i s dung vé6i 02 ngudn chinh:
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Hinh 2. Tién trinh thoi gian ma cic vé tinh do téc dé gié

be mit st dung trong nghién ctru (theo Zhang va cs.,
2006)

1. NCEP Climate Forecast System Version 2
(CFSv2) Selected Hourly Time-Series Products
(ds094.1);: NCEP CFS cung cap 04 lan trong ngay
(0000, 0600, 1200, va 1800 UTC). Nang cap NCEP
CFS cho phién ban 2 vao ngay 30 thang 3, nam
2011. Pay la m6 hinh tuong ty di dugc st dung dé
tao ra cac NCEP CFSR. San pham CFS duoc cho ¢
cac mirc ¢6 do phan giai theo phuong ngang t6t nhat
0,2 theo khoang thoi gian hang gio.

2. NCEP Climate Forecast System Reanalysis
(CFSR) Seclected Hourly Time-Series Products,
January 1979 to December 2010 (ds093.1): NCEP
CFSR budc dau di dugc hoan thanh trong giai doan
31 ndm 1979-2009 va da dugc mo rong dén thang ba
nam 2011. Cac san phém duoc lua chon chudi thoi
gian CFSR co sin tai d6 phan giai theo phuong
ngang tot nhat 0,3 va khoang thoi gian hang gio.

Vi tri nghién ctu truong gio6 tai khu vuc Cu
Lao Cham duoc trich xuét tir chudi s6 liéu gio ¢ do
cao 10 m so véi mit nude bién, v6i muc dich phan
anh dugc dic trung dia phuong cua khu vyc thé hién
trén hinh 3.
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Hinh 3. Vi tri nghién citu dic trung gié cho khu vue Cu Lao Cham
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2.2. Phwong phdp nghién ciru

Ham phan b thuong duoc st dung phd bién
cho phan tich gi6 1a phan bd Weibull, do n6 mo tava
cung cap cac truong hop dir licu gi6 kha tot so vai
cac ham phén b6 khac. Tuy nhién, co vai truong hop
phan bo Weibull nay to ra chua phu hop khi ch¢ dé
gi6 khu vuc mang dac tinh khu Vl,IC/l’l(A)i bat. Trong
bai bao nay. bon loai phuong phap so dugc st dung
dé tim ra cac phan bé gi6 ti wu cho khu vuc Cu Lao
Cham.
2.2.1. Phdn bé chudn (normal distribution)

Ham mat d6 phan b chuan dugc xac dinh:

Flalno) = ——e
= X|U,0) = e 2o
H aV2m
trong d6 p la gia tri trung binh, o la do l&ch
chuan (Johnson va cs., 2002). Puoc xac dinh cu thé
nhu sau:

1 1 2142
F=1Yhi %0 = [N (- B

Ham phan b6 tich liy chu:fm'

oo = b [ a
p=F(x|uo e zo
\/_

Két qua, p la xac xuét la mot quan sat don l¢
tor mét phan bo chuan voi cac tham 563 va sé roi vao
khoang (-o0 x]. Phan b6 chuén chinh tic ¢6 p =0 va
c=1.

Ham nghich dao chuin duoc xac dinh dudi
dang: x = F~'(plu, 0) = {x: F (x|u, 0) = p}

trong do p 1a ham phéan bd xac xudt chuin

Két qua. x, la nghiém cua phuong trinh tich
phan ¢ trén khi cung cap xac xuat mong muon p.

2.2.2. Phén bé Gamma (Gamma Distribution)

- Ham mat do phan bd gamma duoc xac dinh:
y = f(x|a,b) = bal"(a)xa 1eb

trong do6 I'(.) la ham Gamma (Olver , 2010),
(Hogg va cs., 2005).

Ham gamma dugc xac dinh boi tich phan:
I'(x) = fowe'ttx'ldt

- Udc tinh tham s6: Ham kha nang xay ra la
ham mét db xac suét duoc xem nhu mdt ham cua cac
tham s6. Cac wdc tinh kha niang xay ra tbi da la cac
wdc tinh tham s6 t6i da hoa ham kha ning cho cac
gia tri ¢ dinh cua x. Cac udc luong kha ning xay ra
t6i da ctia a va b doi voi phan bd gamma la cac 1oi
giai cho cac phuong trinh dong thoi

loga — (@) = log (¥ /([T}y x) /m): b =

Trong d6 % la trung binh mAu cho mau xi,
X2...., Xa: 4 va b 1a cac udc luong khong chéch cia
cac tham sb a va b. Ham v 1a ham digamma, 1 dao
ham logarit cua ham gamma:.

>|><|

d(T(x))/dx
T

d(log (T'(x)
Pl = 20T

Ham phan bd tlch lay gamma: p=
a—1

F(x|a,b) = e )f t ebdt

Két gua, p laxac xuat ma VmC)t quan sat don 1¢
tor phan bo gamma véi tham s6 a va b s€ roi vao
khoang [0, x].

Ham nghich dao phan b tich lily gamma:

= F~'(pla,b) = {x: F(xla, b) = p}
trong d6 p 1a ham phan bd tich lily gamma

2.2.3. Phdn bé Weibull

Ham phan b6 Weibull chi dwong dbi véi cac
gia tri duong cua x va khac 0. D6i voi cac gia tri
duong hoan toan cua tham s6 hinh dang b va tham
sb ty 1€ a, duogc viét 1a (Johnson va cs., 1994):

b-1

y = f(xla,b) = g (g) -

Ubc tinh tham sb a,b: Ham kha ning xay ra la
ham mét dd xac suat duoc xem nhu mot ham cua cac
tham s6. Cac udc tinh kha ning xay ra toi da la cac
wdc tinh tham s6 t6i da hoa ham kha ning cho cac
gia tri ¢ dinh cia x. Cac udc luong kha ning xay ra
16n nhat cia a va b déi voi phan phbéi Weibull 1a
nghiém cua cac phuong trinh déng thoi:

1
a=[() ?=711xf’]b; b=

1
<( )Z’L‘L 1 llngi_Zl 1logxl>

ava b la cac udc luong khong chéch cua cac
tham s6avab.

Ham phan b tich liiy Weibull:
X

t
p = F(xla,b) = f ba~btb-le"@" dt
0

x\P
=1 @ 1)
Ham nghich dao phan b tich liiy Weibull

1

=F '(pla,b) = —a[ln(1 — p)]oIo1,(p)
2.4. Phin bé gid tri cuwc tri (Extreme Value
Distribution)

Ham mat dé xac xuat dbi v6i phan bd gia tri
cuc tri (Coles va cs., 2001) v6i tham s6 i tri p. tham
sotilé ola

y = f(x|p, o)
= otexn (Y exp (—exp (FF
=0 exp( 5 )exp exp( - )

Phan b6 gia tri cuc tri thuong duoc s dung dé
mo hinh héa gia tri nho nhat hodc 16n nhat trong s6
mot tap hop 16n cac gia tri ngiu nhién doc 1ap, phan
bb gidng nhau dai dién cho cac phép do hoic quan
sat. Phan b gia tri cuc tri thich hop dé 1ap mé hinh
gia tri nho nhat tir mot phan bd ¢6 phan dudi giam
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nhanh theo cip s6 nhan, chang han nhu phan b
chuan (gi¢i thigu & trén). No ciing co thé mo hinh
hoa gia tri 16n nhat tir mot phan bd, chang han nhu
phan bd chun hodc theo ham mii, bé‘mg cach su
dung gia tri &m cua cac gia tri ban dau.

Mic du phan bd gia tri cyuc tri thuong dugc su
dung lam mo6 hinh cho cac gia tri cuc tri, cling co thé
str dung n6 lam mo6 hinh cho cac loai dit li€u lién tuc
khac. Vi du, phan bé gia tri cuc doan ¢6 lién quan
chat ché vé6i phan phdi Weibull. Néu T c6 phan bo
Weibull voi tham s6 a va b. thi log (T) ¢6 phan bo
gia tri cuc tri loai 1, voi tham sb p=logavac=
1/b. (gio

3. Két qua nghién ciru va thio luin

bé phan tich b s6 lidu 210, st dung 02 nguén
dir liéu, NCEP CFSR (01/01/1970 — 31/12/2010) va
NCEP CFSv2 (01/01/2011 — 31/12/2018) vdi tan
xudt 01 gio/so lidu lién tuc trong 41 nam. Bé co thé
nhin thay truc quan vé két qua phan tich, chung t6i
da phan tich toc do gio theo 11 cap d6 va huong theo
16 hudng dugc thé hién diy du trén bang 1 véi dang
hoa gi6 trén hinh 4. Ngoai ra. cac dang biéu do chi
tiét vé phan bd huong va toc do gio dwoc thé hién
trén hinh 5.

Béng 1. Bang phan cap ché dd gi6 theo 16 hwéng va 11 cip dé gi6 tai Cit Lao Cham (1979 — 2019)

16 18

Téc dd
. 0<ws | 2<ws< | 4Sws< | 6=5ws 8<ws 10 125 | 14< = < ws trung | Téng sd Ty I¢
Huong ws < ws< | ws< | Wws ws > - oA
<2 4 6 <8 <10 binh liéu (%)
12 14 6 | < | < 20 | B0
18 | 20
N 2019 4269 3953 2205 745 223 82 26 | 7 1 1 4,49 13531 3.9
NNE 2225 5103 4579 3213 1739 684 48 | 22 | 7 0 0 498 17720 5.1
NE 2647 7270 7432 5323 2522 969 | 314 | 94 | 17 | o 0 5.19 26588 77
ENE 2864 9166 9458 3987 1155 323 106 | 41 | 10 | 1 0 4,49 27111 7.9
E 3118 9859 9906 3375 267 46 14 0 0 0 0 4,09 26585 77
ESE 3173 10587 11948 6517 1822 111 4 0 0 0 0 462 34162 9,9
SE 3385 11219 14161 7005 1310 118 18 8 2 0 6 4,58 37232 10.8
SSE 3566 13100 15650 2858 150 17 8 1 0 0 0 4,04 35350 10.3
S 4031 14144 4797 187 33 9 5 3 0 0 0 3,12 23209 6.7
SSW 4219 10228 1317 116 22 22 3 4 0 0 0 2,68 15931 46
SW 4261 10986 2435 233 38 4 5 0 0 0 2.87 17963 52
WSW 3721 9660 3433 323 66 21 9 3 4 0 0 3,09 17240 5,0
w 2841 5358 1773 399 126 33 19 2 6 0 0 3,06 10557 3,1
WNW 2261 4351 3093 1465 457 162 55 23 | 4 3 6 4,05 11880 34
NW 2046 3755 4337 3256 1646 611 165 | 43 | 13| 3 | 10 52 15885 46
NNW 1984 3896 3976 2287 927 275 76 23 | 14| 14| 8 4,66 13480 3,9
344424 100,0
T';j“éis" 48361 | 132951 | 102248 | 42749 | 13025 | 3628 | 1027 | 298 | 84 | 22 | 31
'{;v/ol)g 14,0 386 29.7 124 338 LL |03 | 01 1 00|00 | 00 | 1000
. , A At A I3 c A
Ghi chu: ws: toc d6 gié 10 m trén muc nude bien
bz 48 :uo_uu
-
=2 -4
B
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B -16- 18
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Hinh 4. Hoa gié tai khu vire Cit Lao Cham theo 8 liéu NCEP CFSR (1979 — 2019)
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Phan tich trén bang 1, di thé hién diy du sb
lwong s6 lidu cho cac tan suat xuat hién cua hudng
vate do gi6. Co 2 phan loai tde do 8106 chinh co tAn
xudt xuat hién nhiéu nhat l1a trong khoang [2, 4)

Phin b cia the & gid | JR—

b
™

2 {5

u
i = a1 w u )

& gfmscd BSwscE BSws<ll DSws 171 fwsct Wews< 1B R Tws s 1S mse  werdl
y

(2)

(m/s) v6i 132.951 50 liéu chiém 38.6 %: ticp theo la
toc do gio trong khoang [4. 6) voi 102.248 0 li¢u,
chiém 29,7 %.

Phén bé cac huimeg gid
e

(b)

Hinh 5. TAn xuét xuét hién (a: téc d9, b: hwong) tai khu veee Cu Lao Cham

2 K A er 3R N X e 3eR 2 . A -
Bang 2. Toc d¢ gié dién hinh va thoi diem xay ra cue tri trong khu vue nghién ciru

Thang . Tdc do gié dat 1on nhat Téc do trung binh
Toc do (m/s) Hudng (°) Thoi gian (m/s)
1 13,7 NE 05h 12/01/2018 4.1
2 16,1 NW 05 h 19/02/2014 4.1
3 143 NW 05 h 24/03/2012 4.4
4 16,2 NE 08 h 07/04/2018 4.4
5 13,0 SE 14 h 04/05/1990 4.1
6 16,5 WNW 17 h 27/06/1992 3.8
7 11,8 SSW 18 h 16/07/2010 3.7
8 16,0 W 18 h 21/08/1987 3.6
9 243 NW 05 h 18/09/1990 3.6
10 29.0 NNW 20 h 14/10/2013 4.2
11 21,9 WNW 07 h 10/11/2013 49
12 16,5 NE 12h 16/12/2014 49

Ché do gi6 anh huong tinh khu vuc thé hién
kha 16 qua ba hudng gi6 chinh chiém xap xi 10% tro
Ién voi Pong Nam (10,8 %), Nam Doéng Nam
(10,2%) va Dong Dong Nam (9,9%) (thé hién trén
hinh 5b).

Tur két qua phan tich bang 3, hinh 6, quy luat
phan bd tde do gi6 tai Cu Lao Cham thé hién kha tdt
¢ phan b6 Gamma trén toan by chudi téc do gio.
Phan b6 Weibull thé hién kha tot & truong hop toc
do gi6 2 m/s (chinh xac gan 100%).
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Hinh 6. Céc dang ham phén bé ciia téc d9 gié tai Cit Lao Cham

Bang 3. Gid tri wéc tinh cia cic ham phan bé thé hién qua téc dé gi6 dién hinh

Toc do gid Phan b6 tir so | Phan bo Phén bo Phén bo Phén bo cuc
(m/s) ligu (%) chuan (%) Gama (%) Weibull (%) | tri (%)
1 6,75 6.28 7.12 8,36 6,3
2 14,99 1118 17,27 14,99 7,97
3 20,49 16.03 20,48 18,2 9,71
4 19,02 18.51 18.13 17.82 11,24
5 14.88 17.21 13,67 14.85 12,1
6 9.83 12.89 9,31 10,78 11,79
7 5.91 7.77 5.91 6,91 9,98
8 341 3.77 3,57 3,94 6,96
9 1,72 1.48 2,07 2 3,7
10 0,91 0.46 1,17 0,91 1,35
11 0.48 0.12 0,64 0,37 0.29
12 0.28 0.02 0.34 0.14 003
Sai s6 twong | 0% 62.31 % 32,34 % 47,19 % 77.87 %
doi
4. Két luan

Két qua phan tich ché do gio cho khu vie Cu
Lao Cham trong 41 nam, thé hién toc do 2id dién
hinh trong khu vuc thuong nam trong khoang < 6
m/s chiém dén 82,6% va hudng gio chu dao dao
dong tir Dong Pong Nam dén Nam Dong Nam
chiém dén 39,9% hudng gio toan khu vuc.

Ché do gio tai khu vuc Cu Lao Cham mang
tinh dia phuong kha 13 rang va thé hién do chinh xac
cao nhat theo quy luat phan b6 Gamma, tuy nhién
phan bo Weibull thé hién do chinh xac cao cho cac
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truong gio co toc do dudi 4 m/s, dic biét gan 100%
& toe do gio 2 m/s.

Tur nguon dit liéu do gi6 41 nam véi tan suat
01 gio/sd lidu, cung véi vide chinh ly s6 liéu va do
dac dugc thuc hién d6ng b6 va hop ly, dang tin cay.
Dit liéu nay 1a co so quan trong la nguon dir liéu dau
vao cho cac md hinh s6 trong nghién ctu cac tac
dong trao doi bién-khi trong khu vuc Cu Lao Cham.
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EVALUATING WIND SPEED PROBABILITY DISTRIBUTION
MODELS WITH SUITABLE FOR STUDYING WIND REGIME FOR
CU LAO CHAM WATERS.

Tran Van Chung, Nguyen Van Long

Institute of Oceanography, Vietnam Academy of Science and Technology (VAST)

Abstract: The wind data set of 10 m on the sea surface is provided by meteorological data NCEP CFRS
corresponding to a period of 41 years (1979-2019), with hourly frequency. Typically, wind data are analyzed as
Weibull distributions, however, a number of other candidate distributions have been catalogued to find the local
wind distribution laws for the Cu Lao Cham waters. In this paper, four types of numerical methods used to
estimate parameters (shape and scale) are considered. The Cu Lao Cham wind regime shows the highest
accuracy according to the Gamma distribution rule, but the Weibull distribution shows high accuracy for wind
fields with speeds below 4 m/s, especially close to 100 % at 2 m/s wind speed.

Keywords: Wind field, Wind rose, Wind probability distribution, NCEP CFSR
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