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UOGC LUONG CAC THAM SO PHAN BO WEIBULL CHO NGHIEN CUU
CHE PO GIO PHIA NAM VINH NHA TRANG

Tran Vian Chung, V6 Vin Quang, Nguyén Vin Long
Vién Hai duong hoc

Tom tit: Bé dir liéu gi6 10 m trén mdt bién dwoc cung cdp boi div liéu khi twong NCEP CERS twong
teng voi khoang thoi gian 42 nam (1979-2020), voi tan sudt hang gio. Muc dich ciia bai béo nay la tim
ra phwong phdp sé hiéu qua nhdt cho ham phdn bé Weibull @i véi ché do gio ¢ vimg bién Nha Trang
trén co so phan tich va so sanh hiéu qud ctia 10 phwong phdp s6, cu thé la phwong phdp thuc nghiém
cua Justus (EMJ), phuong phap thuc nghiém cua Lysen (EML), phuwong phap Mé-ment (MoM), phuong
phdp dé hoa ( GM), phwong phdap Mabchour (MMab), phwong phép tham sé dang ndng luong (EPFM),
phwong phdp kha ning xay ra téi da (MLM), phwong phdp kha ndng xay ra toi da da siea doi (MMILM),

phwong phap ndng luong tiwong duong (EEM) va phirong phdp kha ndng xay ra 16i da thay thé (AMLM).

Theo két qua phan tich, phwong phap MMab cho két qua phit hop nhdt voi ché do gié ¢ phia Nam vinh

Nha Trang.

Tir khoa: Truong gié; hoa gio; phdn bé xdc sudt gié; NCEP CFSR.

1. Pt vin dé

Gi6 trén bé mat bién la mot tham sb diéu
khién quan trong dé xac dinh cac thong sb cua
nhiéu qua trinh tuong tac giita khi-bién nhu
thong luong 4n va cam nhiét bién-khi va téc do
chuyén giao bién — khi cua carbon dioxide, dong
dong luong va g suat gio trén 16p bé mit bién.
Trong cac m6 hinh dong luc hoc bién, tham s
g suit gio duoc dua vao va la nhan t6 chinh
quyét dinh kha nang trao doi dong luc hoc trén
bé mit bién. Dac biét ché db gio phan anh ding
tinh cht cuc bd khu vuc nghién ciru quyét dinh
tinh thanh bai cua két qua mé phong. Nhu di
biét, ché do gi6 tai Vinh Nha Trang kha dic biét,
chiu anh hudéng nhiéu cua dic tinh dia phuong
v6i anh huong cua nhiéu dao che chan 16n nho.
Do vy, dé nim bt duoc quy luat ding cho gi6
tac dong dén Vinh Nha Trang khong phai la
cong viée dé dang Nhim tan dung t6t ngubn du
liéu hién c6 va cap nhat cac phuong phap sé t01
uu trén thé gidi cho viéc xac dinh cac tham sb
(hinh dang va ti 1&8) cho ham phan b6 Weibull.
Day la mét viéc lam ¢6 y nghia, budc quan trong
cho danh gia cac tac dong cua gid dén qua trinh
thiry dong luc trong ving bién Nha Trang. Theo
cap nhat méi nhat tir cong trinh nghién ctru cua

Kapen va cs.. 2020 va theo cac cong trinh cong
bo trude day, t6i da cling chi co 10 phuong phap
s6 ¢o thé duoc su dung dé xac dinh cac tham sd
trong phan tich téc do gié cho ham Weibull.

2. Péi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Ngudn sb liéu gié dung cho phan tich duoc
cap nhat tur co so dit licu phan tich lai cua mé
hinh khi hau toan cau CFSR (Climate Forecast
System Reanalysis) thudc trung tam du bao moi
truong  NCEP  (National Centers  for
Environmental Prediction) (NCEP CFSR)
(Saha va cs., 2006).Theo cac cong trinh cong
b6, két qua du bao héi ¢b va du bao thoi gian
cua NCEP (CFSv2) (Saha va cs., 2014) da giup
cho cac nha quan ly khi dua ra cac quyét dinh
phu hop trong cac linh vuc nhu quan ly nudc
cua cac luu vuc song, nong nghiép, giao thong
vén tai, nang lugng, khai thac nguon nang luong
sach (gi6...), cac ngudn ning luong bén viing
khac, ciing nhu du bao tai bién thién nhién nhu
du bao mua mua, bio.

Khu vuc nghién ciru sb liéu hién ¢6 cho viung
bién Nha Trang la khu vuc phia Nam thé hién
trén hinh 1, thoi gian cho chudi dit lidu gi6 duoc
st dung tir 1979 — 2020 (42 nim), tan suat s6
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liéu 1a 1 gio/s6 lidu. Cu thé, chudi sb liéu theo
02 nguon chinh:

(1) NCEP Climate Forecast System
Reanalysis (CFSR) Selected Hourly Time-
Series Products, January 1979 to December
2010 (ds093.1): s6 liéu duoc st dung tir 1979 —
2010 voi tan suat 01 gio/so lidu, co do phan giai
theo phurong ngang 0,3°.

(2) NCEP Climate Forecast System Version
2 (CFSv2) Selected Hourly Time-Series
Products (ds094.1): st dung chudi s6 lidu tir
nam 2011 — 2020 voi tan suat 01 gio/s6 lidu, co
do phan giai theo phuong ngang 0,2°.

B6 s6 liéu NCEP CFSR di dugc ching t6i
sir dung trong cac cong trinh nghién ciru vé ché
d6 gi6 cho Vinh Van Phong (Khanh Hoa) (Tran
Vin Chung va Ngé Manh Tién, 2019); cho viung
bién Cu Lao Cham (Quang Nam) (Tran Vin
Chung va Nguyén Van Long, 2020) va khu vuc
dao Ly Son (Quang Ngii) (Tran Van Chung va
cs., 2020).

Dé phan tich dic diém gio khu vuc phia Nam
cua Nha Trang, chung t6i trich xut bd sb liéu
NCEP CFSR da duoc d6ng hoa vé tinh dia
phuong tir két qua nghién ciru ciia 02 dé tai:

Dé tai cap Vién Han lam KH va CN Viét
Nam (VAST06.06/18-19): Nghién ciru co ché
lwru gitr lai va qua trinh phat tin ctia ngudn giong
ca (trang ca-ca bot) trong vinh Nha Trang.

D¢ tai cip nha nudc (KC.09.41/16-20):
Nghlen clru co ché phat tan nguon gidng va tinh
lién két quan thé nguon loi nang cao hiu qua
quan ly cac khu bao ton ving bién tir Quang Tri

dén Kién Giang.

Hmh 1 V1 tri trlch xudt gié cho khu Ve
phia Nam Nha Trang
2.2. Ham phén b6 Weibull
Ham phan b dit licu duoc su dung pho bién
cho phan tich gi6 la phan bo Weibull, do n6 mo
ta va cung cap cac truong hop dit liéu gi¢ kha
tot so voi cac ham phan bo khac. Tuy thude vao
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s6 luong tham sb ham Weibull st dung c6 thé
trén hai bién. Tuy nhién, doi véi dit lidu gio, hai
tham s chinh duoc st dung. Néu v la tée do gio
(m/s), ham phan b6 xac xuat Weibull f(x) duoc
mo ta:

k-1
@) =53 ep-®H O

Trong do, ¢ (m/s) va k lan luot 1a cac tham s6 ti
1¢ va hinh dang phan bé Weibull. Vung dudi
duong cong cua ham mat d¢ xac suat duoc 201
1a ham phan b6 tich lity. Vi vdy, ham phan bo
tich lity Weibull c¢6 thé dat dwoc biang cach Iy
mot tich phan cua f(v), ky hi¢u la F(v) va cho
dudi dang:

k
Foy=1-exp(-(Y)) @

Dudi déy la 10 phuong phap s6 dé xac dinh
02 tham so0 (c, k) trong phan bo Weibull

2.2.1. Phuong phdp kha ndng téi da (MLM)

Phuong phap nay 1a mét biéu thirc toan hoc
duoc goi la kl}é nang xay ra cua dir liéu toc do
gi6 theo chuoi thoi gian dinh dang. Phuong
phap MLM duoc giai thong qua cac lan lap s6
dé xac dinh cac tham s6 cua phan bo Weibull.
Cg:ic tham s6 hinh dang (k) va ty 1¢ (¢) dugc tinh
bang:

Lavfin@) I In@w)
k = i=1Yi i i=1 i
[ Z?:ﬁ’ik ]
3)

n la s6 cia cac diém s liéu khac khong; i
khoang do; vi: toc d6 gid do tai khoang do 1
(m/s)

2.2.2. Phwong phdp kha néng tdi da da siea doi
(MMIM)

Phuong phap MMLM chi duoc su dung cho
dit liéu toc d6 gio co san trong phan bb Weibull.
Phuong phap MMLM duoc giai quyét thong
qua cac lan lap sé dé xac dinh cac tham so cua
phan b6 Weibull. Hai tham s6 Weibull duoc
tinh nhu sau:

k = [ W In@DF) IR, ln(vi)f(vz)]_l
1 1 l f(vl) f(vEO) ’
[f(v>o) i= gcf(vi)]l/k 4)
Trong do: f(vi): tan s6 Weibull voi toc do gio
roi trong khoang i; va f (v > 0): xac suat cua
toc do gid (v > 0).
2.2.3. Phuong phdp Moment (MoM):

Cac hé s6 Weibull k va ¢ cho phuong
phap Moment duoc udc lugng tu toc dd gio
trung binh ¥ va do 1&ch chuan (o) cua toc d6 gid.
Phuong phap mémen dua trén phép lip sb clia
hai phuong trinh sau:

—( XtV




p=cd+D0=c[r(1+2)-r?1+

1/2
5" 6
Trong do

k

1 1 _ o142
= ISy o= SN - )

(6)

Trong do G() 1a ham Gamma biéu dién bai :

I'(x) = fooo t*texp(—t)dt (7)

MoM la mét su thay thé tot dé tinh toan cac
tham s6 hlllh dang va ty I¢, theo phuong phap
kha ning t6i da. Tham s6 hinh dang va tham s6
ty I¢ dugc xac dinh nhu sau:

k_(09874) o= 171 )

= r(i+y)

2.2.4. Phwong phdp hé s6 hinh dang ning
luong (EPFM)

Trong phuong phap nay. hé s6 hinh dang
nang luong duoc su dung dé tinh toan cac tham
s6 Weibull. Hé sb nay can duoc xac dinh trude
tién bang cac s dung téc do gid trung binh
duoc tinh toan trén dir liéu do, duoc cho la ty sb
giita toc do gio lap phuong trung binh va trung
binh l4p phwong. Cu thé:

U3
Ey=% O
Trong dé v3 1a trung binh cua bac ba toc do
gi6. Tham sb hinh dang Weibull ¢6 thé uéc
tinh bang phuong trinh sau:
3,69 v

k=1 +E, c= T, (10)

2.2.5. Phuwong phap thyc nghiém cua Lysen
(EML)

Puoc gioi thiéu boi Lysen, la phuong phap
dua trén phuong phap do 1éch chuan Tham s6
hinh dang “k” va tham s6 ti 18 “c” ¢6 thé duoc
xac dinh nhu:

o\~ 0,433

k=(2) N e — 5058+ —) (11)

Phuong phap thuc nghiém nay co thé dugc coi
la mét trwong hop dic biét cua phuong phap
mo-ment (MoM).

2.2.6. Phwong phdp dé hoa (GM)

Phuong phap do thi dugc thuc hign })?ng
cach khdp mdt duong thing voi dit liéu toc dd
gi6 bang cach st dung khai niém binh phuong
nho nhat, trong d(') dit liéu theo chuoi thoi giegn
phai duoc sap xep vao cac khoan phan loai toc
d6 gi6. Thuc hién phép bien doi logarit kep,
phuong trinh cua ham phan bo tich lily co thé
duoc vict lai nhu sau:

In{—In[1-F@)]} =k In(v) —kin(c) (12)

V& db thi In(v) so voi In{-In[1-F(v)]}, d doc
cua duong thang phu hop nhat vdi cac cap dir
liéu la tham s6 hinh dang tham s6 ty 1€ sau do
thu duoc boi giao diCm v6i tung d6 y. Dir licu
toc do gio do duoc duoc su dung dé tinh toéu}
cac gia tri cho x va y: a la do doc, b la hé so
chan, phuong phap héi quy binh phuong nho
nhét chuan dugc sir dung dé tinh toan chung
tuong tng.
k =avac=exp (-b/k) (13)

2.2.7. Phuong phdp thuc nghiém cua Justus
(EMJ)

Phuong phap thuc nghiém nay duoc dé
nghi boi Justus, “k” dugc tinh toan nhu sau:
k=1+ % (gibng phuong phap hé s6
hinh dapg nang luong), va “c¢” (tham s6 ti 18)
duoc de nghi boi Justus duoc xac dinh:

v
=rah (14)

2.2.8. Phuong phap Mabchour (MMab)

Phuong phap nay xac dinh cac tham s6 nhu
sau [Kapen va cs., 2020]

k=1+(0483(% —2))°5%; ¢ =

v
T(1+1/k) (15)
2.2.9. Phurong phdp binh phwong 101 thiéu
(LSM)

Trong cac van dé k¥ thuat va toan hoc,
phuong phap nay thuong hitu ich, mét twong
quan tuyén tinh giita hai bién duoc gia dinh
trong phuong phap nay va sau mot s6 tinh toan
wu viét dé téi thiu hoa m01 quan hg, biéu thirc
dé tinh toan cac tham sb Weibull c6 thé duoc
viét dudi dang cac phuong trinh:
k=

n ¥, Inv; xIn[-In{1-F)}|-YL, Inv;x¥,; In[-In{1-F (v;)}]

ny, Inv2—(EL, Invy?

n =y - — :
c= exp |:k21=1ln Vi Zl::lllcn[ 11'1{1 F(Vl)}]] (16)

2.2.10. Phuong phdp thay thé kha nding toi da
(AMLM)

Cac tham s6 cua phuong phap nay duoc lay
theo dang:

1
_ [ nn-1) 2.
N(Zn In vz) (Z*,In vi)z
c-[zl(l)] (17)
2.3. Tiéu chi théng ké dwgc siv dung dé
danh gia tinh phu hgp

Mot s6 tiéu chi phai duoc dua ra dé xac nhan
tinh phu hop cua cac phép tinh. D€ danh gia hi¢u



qua cua cac phuong phap s6 noi trén, chung
duoc mo ta ngan gon nhu sau:

2.3.1. Sai s6 do léch tuyét doi trung binh
(MABE)

- MABE cung cap dai luong trung binh cua
tong sai sO do léch tuyé€t doi gitra tan s udc tinh
va quan sat cua toc do gié duoc dua ra boi:

1
MABE =231 |E;—0)|  (18)

2.3.2. Can bdc hai ciia sai s6 binh phuong
trung binh (RMSE)

RMSE dai dién cho d6 chinh xac cua phan
bo bang cach do su khoéng phu hop trung binh
glua cac gia tri cua tan suat udc tinh va quan sat
cua téc do g16. No duoc dua ra boi:

RMSE=\/%Z?=1(E1-—OL-)2 (19)

Gia tri cao ciia RMSE cho biét phan b6 udc tinh
¢6 van dé va gia tri nho cho thay phan b6 udc
tinh phu hop vai dir lidu.

2.3.3. Heé s6 twong quan (R2)

H¢ s6 xac dinh R? xac dinh méi quan hé
tuyén tinh giita cac gia tri tinh toan tir phan b6
Weibull va cac gia tr1 tinh toan tir dir licu do
dugc. Gia tri hé s6 tuong quan (R?) cho thay dit
lidu du gan dé khop voi duong héi quy. Mbi
tuong quan c6 thé duoc viét 1a:

YR (Ei—0)*-3P_ (E;—0)?
Y ,(0;-0)?

Tiéu chi nay mo ta mbi twong quan gitra cac
gia tri clia tAn suat udc tinh va tan suat quan sat
cua toc do gié. Gia tri cua R? tién toi gia tri 1
(dat dén twong quan hoan hao), trong khi gia tri
0 cho thay hai tap dit liéu hoan toan khac nhau.

2.3.4. Kiém dinh Chi-binh phuong (c2)

Kiém dinh Chi-binh phuong (c?) duoc si
dung dé xac dinh xem c6 tdn tai bt ky su khac
biét nao gitra tin s6 mong doi va tan s6 quan sat
duoc hay khéng. Trong kiém dinh gia thuyét
thong ké nay, phan bd la phin bé chi-binh
phuong khi gia thuyét réng la dung. Biéu thirc
chi-square nhu duogc hién thi bén dudi trong
phuong trinh:

=2 [E22] e

Phan bd xac sudt dugc cho la chinh xac khi R®
16n véi ¢ t6i thiéu.

R? = 20)

2.3.5. Kiém dinh Kolmogorov—Smirnov

Kiém tra Kolmogorov-Smirnov vé do phu
hop duoc coi la dé xép hang chinh xac va thira
nhan cac phuong phap phu hop voi dit lidu gio
¢6 san. Quy trinh cua thir nghiém Kolmogorov-
Smirnov ap dung cho biéu db van tdc n voi cac

6

khoang thoi gian, xac minh gia thuyéy rang tap
dit licu duoc bicu dicn bang phin bo Weibull
v6i cac tham s6 hinh dang va ty 1¢ da bict. Sau
do, no tinh toan xac suat tich luy két hop voi
phan bd Weibull F (v) va biéu do thuc nghi¢ém
Fn (v).

WKiém dinh Kolmogorov — Smimov la mot
kiém tra phi tham s6 dé so sanh mau véi mét
ham mat do xac suat tham chicu. Déiqui mot
ham tich liy F(v) da cho, phép kiém dinh
Kolmogorov-Smirnov (KOL) c6 thé duoc biéu
thi nhu sau:

KOL = max|F(v) — F,(v)| (22)
Trong nghién ciru nay, mic y nghia di chon cho
KOL da dugc xac dinh 1a 10%‘ (trc 1a kha nang
duoc chon voi loai bo ban dau 1a 10%). Cac
tham s0 té1 han cho muc v nghia dugc dua ra:
KOLg 10 = 0.8324905 — 22222 =
0.026511 x KOL + 0.002725911 x
(KOL)?(23)
Tham §6 KOL* cho s6 khoang thoi gian n cia
biéu do gi6 duoc cho boi:
KOL* = KOL xvn (24)
Néu gia tri cua KOL* 16n hon gia tri cua thong
s0 quan trong KOLg 10, thi phwong phap da su
dung khdng phu hop voi dir li€u gid xac dinh.
2.4.Cac toc @9 gié6 dwoc tinh tir cac tham
s0 Weibull
2.4.1. Gid tri ngdu nhién dwoc tao boi phdn
b6 Weibull

Dé tao mot tap dit liéu cua phan bd Weibull
theo sau véi cac tham sb cu thé hinh dang va ty
1¢, gia dinh ring ham phan bd tich liy cho bat
ky bién lién tuc nao duoc phan bd dong déu
trong pham vi |0, 1] dugc xem xét. Do do, mot
blen ngau nhién c6 phin bé Weibull v&i tham
s6 hinh dang (k) va ti 1& (c) cho trudc co thé
duoc tao ra chi bang cach giai toc do gio trong
phuong trinh (25) nhu sau:

1 Nk

v=e [ln (1 Rp )] (25)
Trong do R, 1a s6 ngAu nhién trong pham vi [0,
1].
2.4.2. Téc do gio ¢o thé xay ra nhiéu nhdt va
nang luong toi da mang theo
Co hai gia tri toc do gio kha hitu ich duoc goi la
tdc do gio co thé xay ra nhit (Vimp) va tdc do glo
mang thco nang luong lon nhat (Vime) rat can
thiét dé udc tinh thé nang gio. Téc do gio co thé
xay ra nhat dai di’én cho toc do gio xuét, hi¢n
thuong xuyén nhat doi voi mét phan bd xac
dinh. Sau khi tinh toan cac théng s6 hinh dang
va ty 18, Vimp 0 thé duoc xac dinh la:



1
Vp = c(1 =D (26)

Ve 12 tham s6 quan trong cua do gio dugc
xem xét cho mét dia dlem Khuyén nghi ring do
g16 nén duoc chon voi toc do gio dinh mue, gan
voi the do gio cung, cap nang luong t6i da dé co
duoc nang luong dau ra toi da. Ve c6 thé dugc
tinh bang biéu thuc sau.

2
Ve = c(L+ DY 27)

3. Két qué nghién ciru

bé phan tich bo s6 licu gi6, su dung 02
ngudn dir lidu, NCEP CFSR (01/01/1979 —
31/12/2010) va NCEP CFSv2 (01/01/2011 —
31/12/2020) cho 6p 01 gio/sd lidu (twong ting
voi 42 nam). Toan b san pham phan tich vé
hudng va toc do gio dugc thé hién kha chi tiét
trén bang 1. D& ¢6 thé nhin thiy truc quan hon
vé két qua phan tich, ching toi di thé hién két
qua phan tich nay ra dang hoa gio (hinh I).

Béng 1. Béng phan cép ché dd gi6 theo 16 hwéng va 11 cAp dd gié tai tram phén tich (1979 — 2020)

SN I Py posey prsey posey I I I I L EN PR g e
2 12 14 16 18 20 sy | SOl | (%)
N 1859 | 7353 | 19837 | 23403 | 15769 | 7392 | 2738 | 703 118 16 3 71 | 79191 | 215
NNE | 1760 | 6873 | 12161 | 11462 | 7829 | 3695 | 1090 | 178 29 3 1 65 | 45081 | 123
NE | 1791 | 4959 | 4165 | 913 | 267 104 29 7 1 2 0 39 | 12238 | 33
ENE | 1901 | 4038 | 1553 | 113 25 5 2 1 0 0 0 3 7638 | 2.1
E 1859 | 4068 | 1279 51 22 1 0 0 0 0 3 2.9 7283 | 2.0
ESE | 2036 | 4792 | 2306 | 41 4 1 0 0 0 0 0 3,1 9180 | 2.5
SE 1932 | 5642 | 5019 | 565 3 0 0 0 0 0 0 36 | 13161 | 36
SSE | 1983 | 5853 | 6200 | 2388 | 115 0 0 0 0 0 0 41 | 16629 | 45
s 2047 | 5953 | 6654 | 3305 | 467 14 0 0 0 0 2 44 | 18442 | 50
SSW | 2338 | 7461 | 9097 | 3797 | 657 54 0 0 0 0 0 44 | 23404 | 64
SW | 2530 | 12121 | 14501 | 2781 | 104 26 6 0 0 0 0 41 | 32069 | 87
WSW | 2731 | 15389 | 6717 | 130 21 6 4 0 0 0 0 34 | 24998 | 68
w 2836 | 13499 | 1214 | 6l 19 0 1 0 0 0 3 29 | 17633 | 48
WNW | 2652 | 10212 | 867 83 11 2 0 0 0 0 0 28 | 13827 | 38
NW | 2332 | 7575 | 3554 | 222 47 7 4 0 0 0 0 33 | 13741 | 37
NNW | 1933 | 7410 | 14482 | 6561 | 1992 | 705 267 100 22 5 0 52 | 33477 | 9.1
367992 | 100,0
:f;ﬁ 34520 | 123198 | 109696 | 55876 | 27352 | 12012 | 4141 | 989 170 26 12
'53/:; 94 | 335 | 298 | 152 | 74 33 L1 03 0.0 00 | 00 | 1000

Tac di gié (m/s)
[ - <=2

[/ =2-4
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| 6.8
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| I >20
—

Hinh 1. Hoa gi6 dwgc phén tich tir ngubn di liéu
NCEP CFSR (1979 - 2020)

Phén tich tren bang 1 va hinh 1, d& the hién day
du so luong 50 liéu cho cac tan suat xudt hién cua
hudng va toc do gio. C6 2 phan loai toe do gio co tan
xuat xuat hién nhiéu nhat, d6 la trong khoang [2, 4)
(m/s) véi 123.198 s6 lidu tim thay chiém 33.5 %; tiép
theo la toc do gio trong khoang [4, 6) vdi 109.696 56
lidu, chiém 29,8 %.

Ché do gi6 phia Nam Vinh Nha Trang chiu anh
huong tinh khu virc thé hién kha 16 qua cac huong
gi6 thuong xuyén xuét hién (hinh 1). Cu thé, khi khu
vuc chiu tdc dong cua mua gié Dong Bic. phia Nam
vinh Nha Trang chiém uu thé v6i 03 hudng gié la gié
Bic (21,5%). Bic Dong Bic (12,3%) va Bic Tay
Bic (9.1%): trong khi tac dong cua mua gié Tay Nam
thé hién qua 03 hudng gio, Tay Nam (8,7%), Tay
Tay Nam (6,8%) va Nam Tay Nam (6,4%).
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Phin b tich liy

Tée db gid (mds)
Hinh 2. Cic dang ham phan bd ciia téc dd gié tai khu vwe nghién ciru
Tuy nhién, dé c6 thé phan anh dung quy luat phan bd tich liy so voi s6 liéu quan sat duoc
210, cac phan tich cho timg phuong phap trich trinh bay trén hinh 2. Dé danh gia cho tinh phu
loc tham s6 Weibull di duoc thuc hién. Két qua hop cua cac phuong phap st dung, cac ti€u chi
cua cac loai phan b thé trén mat do xac suit va kiém dinh da dugc thuc hién trén bang 2.
Béng 2. Panh gia tinh phi hop qua ciac ham phin bd theo cc tiéu chi théng ké

S6
Loai théng | ligu | ML | MM EPF MMa | AML
i quan | M| Lm | EML | EMJ | SO0 I MoM | GM | T M| LSM
sat
Vinean (M/S): | 4.874 | 4,885 | 4.916 | 4,840 | 4.874 | 4,877 | 4.875 | 4,520 | 4.871 | 4.681 | 4,348
Vap(m/s): | 3,907 | 3,905 | 4.014 | 3,876 | 3.903 | 3,800 | 3.883 | 3,306 | 4.153 | 2.194 | 3,140
Vaelm/s): | 7.784 | 7,785 | 7.721 | 7705 | 7.759 | 7,905 | 7.787 | 7,609 | 7.411 | 9.541 | 7372
Phuong sai | 6,545 | 6,493 | 6.278 | 6,353 | 6.443 | 6,816 | 6.515 | 6,539 | 5.544 | 11,137 | 6,172
ATA A
D"l‘zfr?/s‘;h“an 2,565 | 2,548 | 2.506 | 2,521 | 2.538 | 2,611 | 2.552 | 2,557 | 2.354 | 3.337 | 2.484
k (tham s6 hinh dang): | 05 | 5 057 | 2.008 | 2,008 | 1.048 | 1,996 | 1.832 | 2.182 | 1423 | 1.812
o (tham sO t1E (M/s)): | 5 515 | 5549 | 5.462 | 5.500 | 5.500 | 5.500 | 5.086 | 5.500 | 5.148 | 4.891
MABE 0,010 | 0,010 | 0,010 | 0,010 | 0,011 | 0,010 | 0,012 | 0,010 | 0,022 | 0,013
RMSE 0,056 | 0.055 | 0,054 | 0,055 | 0,059 | 0,056 | 0,069 | 0,053 | 0.128 | 0,078
2
R 0,947 | 0.948 | 0.951 | 0.948 | 0.941 | 0.947 | 0.918 | 0.953 | 0.721 | 0.896
Chi-squarcd 0,003 | 0,003 | 0,003 | 0,003 | 0,004 | 0,003 | 0,005 | 0.003 | 0,020 | 0,006
_ *
KOLO,1-KOL 0,370 | 0.334 | 0,391 | 0374 | 0,388 | 0,378 | 0.607 | 0,308 | 0.472 | 0,665

kiém dinh. Nguoc lai, ham phan bl AMLM

Tir két qua tinh trén bang 2, ching ta thay
ring, néu chi danh gia trén 02 kiém dinh sai s6
do 1éch tuyét dbi trung binh (MABE) va Chi-
binh phwong (c?), thi c6 06 ham phan bb théa
man véi gi4 tri tuong dong nhu phan b6 MLM,
MMLM, EML, EMJ, MoM va MMab; tuy
nhién néu mé réng phan tich thém cac tiéu chi
khéc thi thay ring ham phin b6 MMab thoa man
hiu hét cac tiéu chi kiém tra di duoc dua ra

thuong khong thoa mén cac ticu chi dugc kiém
dinh, néu xét Fhém kiém 'dinh Kolmogorov-
Smimoy tim thay c6 su xuat hién thém 02 ham
phén b6 LSM va GM c6 gia tri kha chénh 1éch
V01 cac phan bo con lai.

4. Két luan

Két qua phan tich ché d6 gi6 cho khu vuce
Nha Trang trong 42 nam, thé hién toc do giod



dién hinh trong khu vuc thuong nim trong
khoang < 6 m/s chiém dén 63,32% va hudng gio
chu dao chiém wu thé Bic chiém dén 21,5%
hudng gié toan khu vue.

Ché do gi6 tai khu vuc Nha Trang mang
tinh dia phuong kha rd rang va thé hién do chinh
Xac cao nhﬁt theo phwong phap Mabchour
(MMab). D¢ tranh anh huong c6 thé dan dén sai
s6 khi danh gia quy luat gié dia phuong tai khu
vuc Nha Trang, khong nén xac dinh tham sb
phan b6 Weibull theo 03 phwong phap: phuong
phap thay thé kha nang t6i da (AMLM), phuong
phap binh phuong t6i thiéu (LSM) va phuong
phap do hoa (GM).

Tur ngudn dir lidu do gi6 42 nim vdi tan suat
01 gio/s6 lidu, chung toi di cung cap duoc bd
thong s6 cho cac phan tich gio cho phia Nam
vinh Nha Trang. Dit li¢u nay la co so quan trong
1a ngudn dir liéu dau vao cho cac mo hinh sb
trong nghicn ctru cac tac dong qua lai trong
tuong tac bién - khi trong khu vuc Nha Trang /.
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ESTIMATE WEIBULL DISTRIBUTION PARAMETERS FOR WIND SPEED WITH
SUITABLE FOR STUDYING WIND REGIME FOR A SITE IN THE SOUTHERN AREA
OF NHA TRANG BAY

Tran Van Chung, Vo Van Quang, Nguyen Van Long
Institute of Oceanography

Abstract: The wind data set of 10 m on the sea surface is provided by meteorological data NCEP CFRS
corresponding to a period of 42 years (1979-2020), with hourly frequency. The purpose of this paper is to find
the most effective numerical method for the Weibull distribution function for the wind regime in Nha Trang waters
on the basis of analyzing and comparing the efficiency of 10 (ten) numerical methods namely, the empirical
method of Justus (EMJ), the empirical method of Lysen (EML), the method of moments (MoM), the graphical
method (GM), the Mabchour’s method (MMab), the energy pattern factor method (EPFM), the maximum
likelihood method (MLM), the modified maximum likelihood method (MMIM), the equivalent energy method
(EEM), and the alternative maximum likelihood method (AMLM). According to the analysis results, the MMab
method gives the most suitable result for the wind regime in the southern dgea of Nha Trang bay.

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



