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TINH TOAN CAC PAC TRUNG THONG KE CUA GIO PO PAC

Toém tit

TAI TRAM NHA TRANG

Lé Pinh Mau, Pham Xuén Duong
Vien Hai dwong hoc, Nha Trang

Xac dinh cac déc trung théng keé cta gio tai mot khu vuc cu thé nhét 1a
tai cac Vung ven bién co vai tro rat quan trong phuc vu viéc tinh toan
cac thong so thiét ké ciia cac thily cong trinh, dam bao an toan cho cac
hoat dong kinh té, du lich nhu giao thong vén tai, ddnh bit — nudi trong
thity san, vui choi giai tri trén bién va bao vé méi truomg. Bio céo trinh
bay két qua tinh toan cac dic trung thong ké ctia gié do dac tai tram Nha
Trang tir nam 1986 dén 2000. Téc do gié cuc dai tmg voi cac hoan ky
khac nhau dugc xac dinh bang ham phan bb FT-I (Fisher-Tippett — I).
Két qua nghién ciru cho thiy ring tan suit ling gi6 chiém 41%, gio co
tbc do < 8 m/s chiém 98%, gi6 c6 tbe do V > 13 m/s tap trung chi yéu
tai cung phan tu N dén E, toc d6 gioé V = 28 m/s xuat hién tai huéng NE.
Thoi ky gié mua tdy nam (thang 6 dén thang 8) hudng gi6 thinh hanh 1a
SE; thoi ky gio mua dong béc (thang 11 dén thang 3) hudng gi6 thinh
hanh 1a NE; thoi ky chuyen mua (thang 4 va thang 9) toc do gio thuong
yéu va huéng thay doi. Du bao cho hoan ky 50 ndm cho thay toc do gid
cuc dai V = 30 m/s xuit hién trén huong N, V = 28 m/s xuét hién trén
huéng NE, V = 20 m/s xut hién trén cac hudng E va SE. Cac huéng
con lai tbe d6 gié déu co gid tri tuong ddi nho.

ESTIMATION OF THE STATISTICAL CHARACTERISTICS OF

Abstract

MEASURED WIND AT NHATRANG STATION

Le Dinh Mau, Pham Xuan Duong

Institute of Oceanography, 01 Cauda, Vinhnguyen,
Nhatrang City, Vietnam

Estimation of the statistical characteristics of measured winds in a
particular nearshore area have an important role for economic, tourism
developments and environmental protection such as design of marine
structures, transportation, fisheries and mari-culture, marine recreation
and environmental protection. The statistical characteristics of
measured winds at Nhatrang Station during 1986-2000 are presented in
this paper. Maximum wind speed for different return periods was
estimated by FT-I (Fisher-Tippett-I) distribution function. The studied
results show that total frequency of calm condition was 41.1 % of time
(NE monsoon period was 30%, SW monsoon period was 50%), wind
speed of less than 8 m/s was 98% of time, wind speed of greater than 13
m/s mainly occurred in the sector from N to E directions, maximum
wind speed of 28 m/s occurred in NE direction. From June to August
(SW monsoon) the major wind direction was SE; from November to
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March (NE monsoon) the major wind direction was NE; in the
transition periods (May and September) the wind direction was varying
and wind speed was weak. Prediction of maximum wind speed for 50
years return period show that maximum wind speed of 30 and 28 m/s
are in N and NE directions, respectively; maximum wind speed of 20
m/s are in E and SE directions; in the remaining directions maximum
wind speed are relatively small.

I. INTRODUCTION

Ocean wind is a forcing factor to generate circulation, wave, storm surge, etc.,
especially the litho-hydro-dynamics processes in the nearshore. Therefore,
estimation of the statistical characteristics of measured wind data in a particular
nearshore area have an important role for supplying the design parameters to
construct of nearshore structures, and planning of transportation, fisheries,
mari-culture, marine recreation and environmental protection.

Statistical methods for analyzing long-term information covering many
years are an integral part of most design application. Typically the largest
parameter values are the primary design concern. Extreme events are often
highly variable in terms of intensity and sequencing. By definition, they are
rare. The preferred approach to data selection is to take the maximum value
from each event to create a partial duration series of extreme values. According
to CEM (2002) a series of wind data for 15-year sample is too short to give a
reliable estimate of the 50 year event if using normal distribution functions
such as Weibull distribution function. The FT-I distribution function is found
to provide a good fit in this case, a simple approach using monthly extreme
wind speeds may be helpful in conjunction with limited data sets. By this
approach, based on the assumption that extreme wind speeds follow the FT-I
(Fisher-Tippett — I) distribution function.

This paper presents the statistical characteristics of measured and
prediction wind data at Nhatrang Station during 1986-2000 on 16 directions.
The Authors hope that the paper will be come a good data base for related
scientists and decision makers.

II. MATERIALS AND METHODS
1. Statistic wind data

Wind data were collected from Nhatrang Meteorological Station during 1986 —
2000, which were measured at elevation of 10m; at six-hourly interval (1h, 7h,
13h, 19h); and in 16 directions. Classification based on Beaufort Wind Scale
and statistic based on Equation (1).
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Al= v (1)
=123,  Si
§=123 , 16

Al = frequency (i) in (j) direction
S; = number of data at level (i) in (j) direction
N = sum of data.

2. Estimation of extreme wind condition for different return periods

Using FT-I (Fisher-Tippett — I) distribution function wind speed with r-
return period is calculated as follow:

U, =T, +0.780, [In(12T )~ 0.577| )

where,
U, = wind speed with r-year return period

U, = mean value of maximum monthly wind speeds

T = return period in years
o, = standard deviation of maximum monthly wind speeds

and

pr— p— 2
o, =+/0.49+0.89In(12T, ) +0.67|In(12U, ) — 0.577]

O-m

N

m

3)

where,
o,,, = standard deviation of the sampling error in estimating U,

N, = number of months of data

II1. RESULTS
1. Yearly distribution of wind characteristics
In general, mean wind speed range from 1.4 to 5.5 m/s with significant value

occurred in the sector from N to E directions. Maximum wind speed range
from 6 to 28 m/s with significant value occurred in the sector from NW to E

directions (Table 1).
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Table 1. Mean and maximum measured wind speed (1986-2000)

Sr. No. Directions Mean (m/s) Max (m/s)
1 N 53 24
2 NNE 55 15
3 NE 4.7 28
4 ENE 43 13
5 E 3.7 16
6 ESE 3.6 7
7 SE 3.8 8
8 SSE 3.6 9
9 S 3.1 8
10 SSw 25 6
11 SW 14 6
12 WSW 1.6 6
13 w 1.4 6
14 WNW 1.4 9
15 NW 1.6 10
16 NNW 4 13

Joint distribution of wind speed and directions during 1986-2000 are
shown in Figure 1. Distribution features of frequency and cumulative of
occurrence are shown in Figure 2.

Data from Figs 1 and 2 show that predominant directions of wind were
NW, N, NE, SE and E. In the remaining directions the occurring frequency of
wind was less. Maximum wind speed was 28m/s and occurred in NE direction.
Frequency of calm condition was 41.1 % of time, wind speed of less than 8 m/s
was 98% of time.

In general, Nhatrang area is subjected to wind speed of less than 8 m/s.

Wind speed of greater than 8 m/s is rare and mainly occurred in extreme
conditions such as tropical storm or typhoon.
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Fig. 1. Wind rose diagram (1986 — 2000)
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Fig. 2. Frequency of occurrence and cumulative frequency of measured wind data

(1986-2000)
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Fig. 3a. Wind rose diagram in a year from January to June
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Fig. 3b. Wind rose diagram from July to December
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2. Monthly distribution of wind characteristics
Monthly joint distribution of wind speeds and directions are shown in Fig. 3.

Monthly statistical results show that during January (Fig. 3a) calm
condition was 25.2% of time, maximum wind speed was 12 m/s in N direction;
significant wind speed occurred in N, NNE, NE, ENE; predominant wind
directions were N, NE, and NW. During February (Fig. 3a), calm condition
was 29.4% of time, maximum wind speed was 13 m/s occurred in ENE and
NNW directions; significant wind speed occurred in ENE, NNW, N and NNE
directions; predominant wind directions occurred in NW, N and NE. During
March (Fig. 3a), calm condition was 36.5% of time, maximum wind speed
was 12 m/s occurred in N direction; significant wind speed occurred in N, NNE
and NE directions; predominant wind directions occurred in NE and SE.
During April and May (Fig. 3a), calm condition was range from 43 to 49% of
time, maximum wind speed was 10 m/s in NE and E directions; significant
wind speed occurred in the sector from NE to S directions; predominant wind
directions occurred in NW, NE, E and SE. During June (Fig. 3a), calm
condition was 51.4% of time, maximum wind speed was 9 m/s in WNW
direction; significant wind speed occurred in the sector from E to S direction;
predominant wind directions occurred in NW and SE. During July (Fig. 3b),
calm condition was 52.7% of time, maximum wind speed was 8 m/s in E and
SE directions; significant wind speed occurred in the sector from N to S
directions; predominant wind directions occurred in NW and SE. During
August (Fig. 3b), calm condition was 54.1% of time, maximum wind speed
was 8 m/s in SE direction; significant wind speed occurred in the sector from
NE to S directions; predominant wind directions occurred in NW, W and SE.
During September (Fig. 3b), calm condition was 51.6% of time, maximum
wind speed was 16 m/s in N direction; significant wind speed occurred in the
sector from N to SE directions; predominant wind directions occurred in NW,
NE, E and SE. During October (Fig. 3b), calm condition was 45% of time,
maximum wind speed was 16 m/s in NE and E directions; significant wind
speed occurred in the sector from N to E directions; predominant wind
directions occurred in NW, N, NE, E and SE. During November (Fig. 3b),
calm condition was 31.4% of time, maximum wind speed was 28 m/s in NE
direction; significant wind speed occurred in the sector from NW to NE
directions; predominant wind directions occurred in the sector from NW to NE.
During December (Fig. 3b), calm condition was 23.8% of time, maximum
wind speed was 24 m/s in N direction; significant wind speed occurred in the
sector from NW to E directions; predominant wind directions occurred in the
sector from NW to NE.

678



Lé Dinh Mau & Pham Xuan Duong, 671-680
Tuyén tap Bao cao Hoi nghi Quoc gia "Bién Dong-2007", 12-14/9/2007, Nha Trang

In general, from June to August (SW monsoon) the major wind
direction was SE for 12.5% of time. From November to March (NE monsoon)
the major wind direction was NE for 10.9% of time. In the transition periods
(May and September) the wind direction was varying and wind speed was
weak. Measured wind speed of over 12 m/s occurred in January, February,
March, September, October, November, and December especially in November
and December, and mostly occurred in the sector from N to E directions.
Maximum wind speed was 28 m/s in NE direction. Total frequency of calm
condition was 41.1 % (NE monsoon period was 30%, SW monsoon period was
50%).

3. Extreme wind condition for different return periods
Based on the maximum monthly wind speed in 16 directions using method of
FT-I distribution function. Maximum wind speeds for different return periods

in different directions are shown in Table 2.

Tab. 2. Maximum wind speed (m/s) for different return period (1986-2000)

sﬁgm Directions Return periods (years)

' 1 5 10 25 50
1 N 15 21 24 28 30
2 NNE 11 16 18 21 23
3 NE 15 20 23 26 28
4 ENE 9 12 14 16 18
S E 11 14 16 18 20
6 ESE 7 9 11 12 14
7 SE 11 15 16 18 20
8 SSE 6 9 10 11 12
9 |S 6 9 10 11 12
10 SSW 2 6 6 5 =
11 SwW 3 4 4 4 5
12 WSW 3 1 2 2 2
13 w 5 6 7 8 9
14 WNW 5 7 8 9 S
15 NW 7 9 10 12 13
16 NNW 7 10 12 13 15
17 Without directions 18 24 27 29 31

679



Le Dinh Mau & Pham Xuan Duong, 671-680
Proceedings of National Conference ‘Bien Dong —2007’, Sept. 12-14, 2007, Nhatrang

The computed results from Table 2 show that maximum wind speed for 1
year return period were 15 m/s occurred in N and NE directions; for 5 years
return period were 21, 20 and 15 m/s occurred in N, NE and SE directions
respectively; for 10 years return period were 24, 23 m/s occurred in N and NE
directions respectively; for 25 years return period were 28, 26, 18 and 18 m/s
occurred in N, NE, E and SE directions respectively; for 50 years return period
were 30, 28, 23 m/s occurred in N, NE and NNE directions respectively. In
case of without directions the maximum wind speed were 18, 24, 27, 29 and 31
m/s for 1, 5, 10, 25 and 50 years return period respectively.

IV. CONCLUSIONS
The present study has resulted in following conclusions:

- From June to August (SW monsoon) the major wind direction was SE;
from November to March (NE monsoon) the major wind direction was
NE; in the transition periods (May and September) the wind direction
was varying and wind speed was weak.

- Measured wind speed of greater than 12 m/s occurred in NE monsoon
period especially in November and December, and mostly occurred in
the sector from N to E directions. Maximum wind speed was 28 m/s in
NE direction.

- Total frequency of calm condition was 41.1 % (NE monsoon period
was 30%, SW monsoon period was 50%).

- Maximum wind speed for 50 years return period (without direction)
were 18, 24, 27, 29, and 31m/s corresponding to 1, 5, 10, 25, and 50
years return periods, respectively.

- Maximum wind speed for 50 years return period were 30, 28, 20, and
20m/s corresponding to N, NE, E, and SE directions, respectively.
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