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ABSTRACT:

This research aims to build a real-time walrus observation system and collect walruses for 8 major commercial ports in
Taiwan, including Taipei Port, Keelung Port, Suao Port, Hualien Port, Kaohsiung Port, Anping Port, Butai Port and Taichung
Port. Conducting statistical analysis of ocean currents to obtain the overall characteristics of walruses in representative areas
around Taiwan.

According to the statistics of ocean current observation data over the years, the average flow velocity of Taipei Port is
41.7cm/s, the maximum flow velocity (flow direction) is 339.3cm/s (E), and the main ocean current flow direction is the WSW
direction; the average flow velocity of Keelung Port is 17.6cm/s, with the maximum The flow velocity (flow direction) is
73.5cm/s (SW), and the main ocean current direction is SW;, the average flow velocity (flow direction) of Suao Port is 17.9cm/s,
and the maximum flow velocity (flow direction) is 224.9cm/s (S). The main ocean current direction is is the N direction; the
average flow velocity in Hualien Port is 19.4cm/s, the maximum flow velocity (flow direction) is 311.7cm/s (SSE), and the main
sea current flow direction is the SW direction; the average flow velocity in Kaohsiung Port is 29.0cm/s, and the maximum flow
velocity ( Flow direction) is 125.6cm/s (NNW), the main current direction is S direction; the average flow speed of Anping Port
is 23.7cm/s, the maximum flow speed (flow direction) is 181.0cm/s (NW), and the main current direction is SSE direction; The
average flow velocity in Butai Port is 28.0cm/s, and the maximum flow velocity (flow direction) is 338.1cm/s (W). The main
ocean current direction is the NNE direction; the average velocity of Taichung Port is 38.6cm/s, the maximum velocity (flow
direction) is 259.7cm/s (SW), and the main ocean current direction is the N direction.

Based on the results of this research, the observation data has been provided to government agencies and academic
institutions for reference application. The meteo-oceanographic observation system and database will provide a reference for ship

navigation, harbor planning and harbor construction, and help to enhance the operational efficiency and quality of each harbor.
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% 41AWAC  E-RiFing e B &8 5 53t 4

‘ ’:i <U5% | ~1A& |~1/3& |~1/2% |~2/3% | ~1.0&% |~1.5& [~2.0&% |~2.5% [~3.0%"
e
N 0.02 | 0.04 0 0.04 0 0 0 0 0 0
NNE 0 0.06 | 0.06 | 0.02 0 0 0 0 0 0
NE 0.06 0.1 0.1 0.29 | 0.04 0 0.02 0 0 0
ENE 0.12 | 0.39 0.76 159 | 425 | 8.67 6.86 | 0.64 0 0
E 0.1 1.43 169 | 2.02 283 | 456 | 425 | 0.87 0 0
ESE 0.17 1.14 | 0.78 | 0.87 037 | 0.21 | 0.04 0 0 0
SE 035 | 074 | 031 | 0.19 0.1 0.02 0 0 0 0
SSE 031 | 0.85 0.35 | 0.08 0 0.02 0 0 0 0
S 027 | 091 | 0.39 | 0.06 | 0.04 | 0.02 0 0 0 0
SSW 025 | 105 | 1.01 | 054 | 0.08 0 0 0 0 0
SW 0.29 | 0.93 165 | 254 | 2.04 24 0.74 | 0.06 0 0
WSW | 0.12 | 0.58 0.64 1.8 2.89 9.6 1491 | 101 0 0
W 012 | 0.31 014 | 0.21 0.58 1.34 0.7 0.04 0 0
WNW | 006 | 0.08 | 0.04 | 0.14 | 0.06 | 0.22 | 0.08 0 0 0
NW 0 0.02 | 002 | 0.04 | 0.04 | 0.04 0 0 0 0
NNW | 0.06 | 0.02 0.04 0 0 0 0 0 0 0
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‘ ’:i <1/5% | ~1/4% | ~1/3& | ~1/2& | ~2/3& | ~1.0% [~1.5& |~2.0&% |~2.5& |~3.0%
i
N 0.06 | 0.04 0 0 0 0 0 0 0 0
NNE | 0.04 0 0 0 0 0 0 0 0 0
NE 0.06 | 014 | 0.02 | 0.14 0 0 0.02 0 0 0
ENE 0.1 041 | 066 | 1.67 | 3.61 | 9.05 | 4.69 0.1 0 0
E 021 | 126 | 229 | 271 | 3.82 | 6.01 | 4.65 0.1 0 0
ESE 027 | 1.24 | 105 | 078 | 0.68 | 0.21 | 0.04 0 0 0
SE 025 | 107 | 058 | 029 | 0.12 | 0.04 0 0 0 0
SSE 033 | 085 | 037 | 0.17 0.1 0 0 0 0 0
S 045 | 112 | 048 | 0.14 | 0.06 | 0.02 0 0 0 0
SSW | 039 | 143 | 0.85 | 058 | 0.06 0 0 0 0 0
SW 019 | 099 | 184 | 333 | 273 | 1.88 | 0.37 0 0 0
WSW | 0.1 029 | 076 | 1.94 | 3.63 | 11.69 | 13.03 | 0.17 0 0
w 004 | 012 | 012 | 0.02 | 0.06 | 0.19 | 0.19 0 0 0
WNW | 0.06 | 0.04 | 0.02 | 0.04 | 0.02 0 0.04 0 0 0
NW 0.04 | 0.02 | 0.02 0 0.02 0 0 0 0 0
NNW | 0.08 0 0 0 0 0 0 0 0 0
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‘ ’:i <1/5% | ~1/4% | ~1/3& | ~1/2& | ~2/3& | ~1.0% [~1.5& |~2.0&% |~2.5& |~3.0%
i
N 0.19 | 0.06 0 0 0 0 0 0 0 0
NNE 0.1 0.1 0 0.02 0 0 0 0 0 0
NE 014 | 048 | 031 | 039 | 0.12 | 0.02 | 0.02 0 0 0
ENE 0.25 0.7 1.07 | 283 | 6.63 | 837 | 112 0 0 0
E 041 | 159 | 165 | 3.16 | 506 | 5.08 | 1.84 | 0.02 0 0
ESE 029 | 101 | 083 | 0.74 | 025 | 0.14 0 0 0 0
SE 031 | 083 | 058 | 054 | 0.12 0 0 0 0 0
SSE 0.5 0.6 0.37 | 0.08 | 0.04 | 0.02 0 0 0 0
S 021 | 095 | 021 | 0.19 | 0.04 0 0 0 0 0
SSW | 021 | 1.34 0.6 0.45 | 0.08 0 0 0 0 0
SW 056 | 143 | 167 | 265 | 213 | 1.03 | 0.06 0 0 0
WSw | 012 | 112 | 134 | 316 | 6.72 | 15.09 | 6.08 0 0 0
w 0.17 | 037 | 0.25 0.5 056 | 0.76 | 0.19 0 0 0
WNW | 0.12 0.1 0.1 0.08 | 0.04 | 0.04 0 0 0 0
NW 0.06 | 0.02 | 0.02 | 0.04 0 0 0 0 0 0
NNW | 0.08 | 0.02 0 0 0 0 0 0 0 0
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i <1/5% | ~1/4% | ~1/3& | ~1/2& | ~2/3& [ ~1.0% [~1.5& |~2.0&% |~2.5&% |~3.0%

N 008 | 0.36 | 017 | 056 | 0.95 | 241 | 3.68 | 253 | 0.87 0

NNE | 008 | 031 | 039 | 059 | 098 | 267 | 561 | 6.09 | 286 | 0.14

NE 017 | 034 | 0.17 | 051 | 053 | 0.73 | 053 | 0.11 0 0
ENE | 006 | 034 | 0.14 | 053 | 0.34 | 0.73 0.2 0 0 0

E 0.03 | 0.17 0.2 031 | 0.14 | 0.39 | 0.06 0 0 0
ESE 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.17 | 0.03 0 0 0
SE 0.14 | 0.17 | 0.08 | 0.03 | 0.06 0 0 0 0 0
SSE 0 0.14 | 0.06 | 0.08 | 0.03 0 0 0 0 0

S 0.06 | 0.08 | 0.06 | 0.03 | 0.03 0 0 0 0 0
SSW | 0.06 0.2 0 014 | 014 | 011 | 0.25 | 0.03 0 0
SW 0.08 | 025 | 017 | 059 | 0.84 2.3 514 | 199 | 0.11 0

WSW | 008 | 042 | 051 | 1.29 18 539 | 1454 | 957 | 0.87 | 0.03

W 006 | 062 | 045 | 1.09 | 1.07 | 222 | 126 | 042 0 0
WNW | 0.11 | 039 | 036 | 0.73 | 0.39 | 0.17 | 0.14 0 0 0
NW 008 | 031 | 017 | 051 | 0.22 | 0.14 0 0 0 0
NNw | 0.06 | 042 | 025 | 067 | 039 | 053 | 0.08 | 0.03 0 0
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‘ ’:i <U5% | ~1A& |~1/3& |~1/2% |~2/3% | ~1.0&% |~1.5& [~2.0&% |~2.5% [~3.0%"
e
N 0.03 | 039 | 008 | 062 | 0.76 | 216 | 258 | 185 | 048 | 0.03
NNE 0.03 | 022 | 0.25 0.7 0.79 | 3.03 | 576 | 6.82 | 3.17 | 0.17
NE 0.06 | 0.22 0.2 051 | 031 | 0.76 0.7 0.2 0.06 0
ENE 0.03 | 0.39 0.2 039 | 039 | 065 | 031 0 0
E 011 | 0.34 | 0.28 | 0.36 0.17 | 059 | 0.11 0 0 0
ESE 0.06 | 0.08 | 0.11 | 0.25 0.2 0.25 | 0.03 0 0 0
SE 0.03 | 0.11 0.11 | 0.08 0.03 | 0.03 0 0 0 0
SSE 0.22 | 0.22 0.03 | 0.08 0.03 | 0.03 0 0 0 0
S 006 | 034 | 0.17 | 0.08 | 0.03 0 0 0 0 0
SSW 0.11 | 0.22 011 | 011 025 | 0.28 | 0.14 | 0.03 0 0
SW 0.11 | 0.36 | 0.39 0.9 087 | 255 | 6.01 | 194 | 0.06 0
WSW | 0.08 | 0.45 0.22 1.38 191 | 6.23 155 6.6 0.14 0
W 0.14 | 0.39 042 | 0.73 1.12 1.82 1.77 0.31 0 0
WNW | 0.11 | 0.39 0.42 0.7 042 | 056 | 0.11 0 0 0
NW 0.06 | 0.31 0.2 0.36 | 0.45 0.2 0 0 0 0
NNW | 0.06 | 0.25 0.22 | 0.48 034 | 062 | 0.14 0 0 0
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‘ ’:i <1/5% | ~1/4% | ~1/3& | ~1/2& | ~2/3& | ~1.0% [~1.5& |~2.0&% |~2.5& |~3.0%
i
N 006 | 031 | 014 | 045 | 0.76 | 199 | 211 | 0.98 0.2 0
NNE | 008 | 0.17 | 0.06 | 0.62 | 0.79 | 253 | 6.06 | 6.96 | 2.08 0
NE 0.08 | 0.25 0.2 045 | 062 | 1.15 14 0.7 0.06 0
ENE 006 | 042 | 028 | 051 | 042 | 0.48 | 0.28 0 0 0
E 017 | 036 | 022 | 048 | 045 | 0.42 | 0.08 0 0 0
ESE 0.11 | 0.14 0.2 045 | 031 | 048 | 0.14 0 0 0
SE 003 | 025 | 0.14 | 0.28 | 0.08 | 0.06 0 0 0 0
SSE 017 | 028 | 014 | 0.11 0 0 0 0 0 0
S 0.11 | 031 | 0.08 0.2 0.08 | 0.06 0 0 0 0
SSwW | 006 | 036 | 022 | 028 | 031 | 0.25 | 0.17 0 0 0
SW 0.08 | 0.39 | 0.62 0.9 115 | 401 | 6.18 | 0.42 0 0
WSW | 0.11 | 048 | 0.36 | 1.66 2.3 8.76 | 1519 | 1.15 | 0.06 0
w 006 | 036 | 036 | 0.67 | 1.26 | 236 | 1.74 | 0.14 | 0.03 0
WNW | 008 | 048 | 025 | 0.84 | 0.62 | 0.62 | 0.22 0 0 0
NW 006 | 042 | 036 | 039 | 0.36 | 0.17 | 0.03 0 0 0
NNw | 006 | 025 | 014 | 056 | 0.62 | 0.81 | 0.08 0 0 0
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o
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R
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o
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®
F
3
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o
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R
e R

s
&b

24 T T T T T
4/1/23 4/6/23 4/11/23 4/16/23 4/21/23 4/26/23
Time

W47 £4% 57 P pFA 5 B (111/10~112/4)
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Depth (m)

Current speed (m/sec)
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16 T T T
-180-135-90 45 0 45 90 135 180
Current direction (0)

(flood 1027 09:00)

® 48AWAC 7 Fipit2 &% e in

Current speed (m/sec)
0 0.5

-180-135 -90 -45 0 45 90 135 180
Current direction (©)

(flood 4/21. 21:00)

B 49AWAC 7 i 2 % 2| & mminid in

Depth (m)

Tide

Current speed (m/sec)
0.5

Current speed (m/sec) Current speed (m/sec)
0. 05

current speed
current direction

Current speed (m/sec)
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Current direction (0) Current direction (0) Current direction (0)

(highwater 1027 1200)  (ebb 10/27 15:00)

N
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f—
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Current speed (m/sec) Current speed (m/sec)
X .

0.5

Current direction (0)

i# e A T B (111/10/27)

0 1
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£ o £ ¢ 5 5
£ 8 o £ 8 [ £ 8 £ 8
5 g g g
8 [ a ° a a
10 @ 10 [ ] 10 10
[ ] [
12 ] 12 o 12 12
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14 ® 14 [ ] 14 14
® [ ]
16 T T T 16 T T T 16 T T 16 T T
-180-135-90 -45 0 45 90 135 180 -180-135-90 -45 0 45 90 135 180 -180-135-90 -45 0 45 90 135 180 -180-135-90 -45 0 45 90 135 180

(lowwater 1027 18:00)  (flood 10/27 21:00)
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Current speed (m/sec)
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S

Current speed (m/sec)
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Current speed (m/sec)

current speed
current direction
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[
6 6 L
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10 10 o
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12 12 o
®
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Current direction (0)
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B 410AWAC 2 Pl ix2 &8 3o i
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T
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16— T T 16— T T 16— T T 16— T T T 16— T T T
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W 411 AWAC % i 22 2% 2|
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Tide

current speed N
current direction @

Current speed (m/sec) Current speed (m/sec) Current speed (m/sec) Current speed (m/sec) Current speed (m/sec)
05 05 o. 05 05

Depth (m)
Depth (m)
Depth (m)

Depth (m)
Iy
--.-...............

e

o

e e e

-180-135-90 45 0 45 90 135 180
Current direction (0)

e

-180-135-90 -45 0 45 90 135 180
Current direction ()

T 28—t
-180-135-90 -45 0 45 90 135 180

Current direction (0)

-180-135-90 -45 0 45 90 135 180

-180-135 -90 -45 0 45 90 135 180
Current direction (©)

Current direction ()

(flood410600)  (highwater4109.00)  (ebb4/112:00)

W 414 FREE FPirL L3 36

(lowwater4/115:00)  (flood 4/1 18:00)
pRRE) i VAT . | (112/4/1)

43 ‘n‘ A ’}ﬁ'

\4

431 B

# fes 47 (Harmonic analysis) # * % & ps [ -k Coplip| T4 e 47

34 0t 2 A % e (equilibrium tide) B o H 2
ME LR P2 B A2 4T N 40T

v(t) =f -H-cos(wt+ (Vy +u) — k) (4-1)

AT GO LAWERT w AP
R (Vy+u) T8k 28 4& (phase lag) - Bk & - PER
22k v() 5 EABR R 2 e B

Y(t) = Hy+ M v, () = Hy + £ - H; - cos(aw;t + (Vy +u); — k;) (4-2)
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HeHy 2T ke M 2 AP BHe fI¥ = & Slkv @S

Y(t) = ap + XL (a; cosw;t + b;sin w;t) (4-3)

i
ag = Hy
a;=f.-H; -cos((Vy + u); — k)
b; = f;-H; - sin((Vy +u); — k;)
fofids o IR AT R A e R AT R o B R

v

LfER AT E et inEe BEFTFAT
432 A%

A EHERE BRI AN LR A B AP E G B ILEKR AWAC
(Acoustic Wave and Current profiler) 107 # 1 » 1 p 2 12 * 31 p /& /¢
BRIFT AR TR foa T (T F

FAT A BPREAR AP SEA A M2ApP 2 EZ
Ftgsn 975 cm/s o & & 5 317.21° N = » iRty 5 6.97 cm/s» #& & %
333.93°: K14 2 E= wirtyg 2 0.92cm/s » & & % 66.35° > N = = 3=
tg 5 0.39cm/s > #& & 5 097°> S2 4 2. E = wdrfg 5 7.55cm/s o &
b 5 4122°> N> wiRrtg i 446 cm/s > & & 5 47.185°> Ol » % 2  E
> ety 5 0.94cm/s > & & 5 26.55° N2 w 3ktg 5 0.94cm/s » #& & &
340.2° > d 2 ¢ T IIM2S B AR o R4S EMELE LIRS
pEbains calili

4-18



V(m/sec)

247 EABPIE LR LR $¥84 (107/01/01~107/12/31)

E-*w N+
A
Ftg(cm/sec) | & & (deg) | I=tg(cm/sec) | ¥#& & (deg)
M2* 9.75 317.21 6.97 333.93
K1* 0.92 66.35 0.39 0.97
S2* 7.55 41.22 4.46 47.18
o1* 0.94 26.55 0.94 340.2

*M2 & 5 4+ e Z p 3% (Principal lunar semidiurnal tide) » % 2 %3514 g2
Ho Lop o vP g5 1242 ) pF - KL 4% 5 p 7 &= p i (Lunisolar
diurnal tide) » X <152 ? 314 52 2 p A3 > B H 95 23.93 | FF o
S2 & 5 A+ K E p i (Principal solar semidiurnal tide) » %X ~ K3l 4 2
e Lp oo ¥ 12 pF o Ol 4 5 A %14 p i (Principal lunar

diurnal tide) » = * %3514

TideCurrent

Rz xp AR BB YL 25820 BF -

0.08
0.06
0.04

0.02

-0.02
-0.04

-0.06 -

-0.08

-0.05

W 4.15 & ML

0

0.05 0.1

U(m/sec)
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¥I% BHhazik

APFGAH LB S ABE S FREE S VERE B 2K
TE~FREZLEYEE B FAEFITABITRE LS GBPIE
I TR AETRIEBATRER TR A BERTRES
WAMB AT st AFE LTS ST REBRFZE - 5
R R S R I Yl T A
P o A EFT R LN EHA AT

5.1 %3

1 B& s impp T s A e A &
)%k
2022 A na BplEEFTALE B S 2 E W R 5 5 85.2%:
JOBGPIEERE T IEE S 4lAem/s o B & nviiE (i) &
112.7cm/s(ENE) ; jmig 1/2 & 1T 4 29.3% ~ 1/2 & ~1 & %
38.0%~1&~2 & 5 326%~2 &2+ 5 0.1% - 2022 & ;5 it
3 & plxEiE I 34 & ~1 & § 26.0%8 7 > 2/3 §~3/4 &
§ 25.5%-=xz_ ; w2 ENE ¢ 31.0%3 7 > WSW ¢ 28.4%
o JEE AR R PIHERE T 3E 5 41.7cm/s 0 E & ik
# (o) s 339.3cm/s(E) e 1 & B i & WSW = w (22.8%)
(2) & 12 i
2022 & & na BplE T A B K2 & W B K L 89.6%-
JR PR THE S 17dem/s s R coninE (Gne ) &
73.5cm/s(SW) ; imig 12 &0 5 80.4% -~ 1/2 ~1 & i
189% ~1 & ~2 & 5 0.7%~2 &2+ 2 0.0% - 2022 & ;3
A&k 2 15 v ~1/4 & 8 32.7%5 % 0 1/3 & ~1/2 &
§ 22.1%=%x 2. ; e 2 ENE § 11.8%% % » SW ¢ 11.7%-=x
2.0 FEE A LA R PIEERE TH5E L 17.6em/s 0 B < iRk
(7n) % 73.5cm/s(SW) o i & & i 5 SW = % (11.2%) -



@) iRk
2022 4 n A BRHFTRESF 2 EREF 5 97.7%
JR PR TiaE L 15.6cm/s 0 B < ynTniE (Gne ) &
80.6cm/s(SW) ; jmiE 1/2 & 1T % 852% ~ 1/2 & ~1 & %
142% ~1 &~2 & 5 0.7%~2 &2+ 2 0.0% - 2022 & ;3¢
OB PIEEGE LS & ~1/4 & F 36.0%5 F 0 13 & ~1/2 &
§ 21.3%=x 2 ;w2 N ¢ 13.5%% % »SSW ¢ 12.9%-=x 2_ o
B & &m0 B EhiaE T 3@ L 17.9cm/s) B & SRRk (G )
5 224.9cm/s(S) o A & & & N 2w (12.9%) -
(4) =ik

2022 & h i Bl FRLE F 2 &2 LB S 5 98.7%:
JBplHEIRE TIE S 163cm/s 0 B < inTnaE (n e ) &
67.1cm/s(WSW) ; 7 1/2 &m0 T 5 84.4% -~ 12 & ~1 & &
153% -1 a&~24 5 03%~2 &+ 2 0.0%- 2022 & ;5%
A B pEhiE 2 15 & ~1/4 & & 32.4%5 § - 1/3 & ~1/2 &
§ 26.2%=x 2. 5 ;e 12 SW o 13.0%% % > WSW ¢ 12.8%-=%

o BEE A B pxbiniE T32E L 194em/s 0 B & i
(i) % 311.7cm/S(SSE)e & & j% i & SW & o (11.3%)o
(5) % ik

2022 # & B plEEF MR RE 2 & W55 98.2%¢
JBplEboNiE TIEE G 263cm/s 0 Bt oninaE (nw ) &
106.0cm/s(NNW) ; i 1/2 & 11T % 53.7% ~ 1/2 & ~1 & %
39.6% 1 &~2 & % 6.7% 2 &2+ 5 0.0% - 2022 & & &
A B Pk 2 U3 & ~1/2 & & 22.5%8 § 0 2/3 & ~3/4 &
¥ 21.1%-=xz_ ; ;w12 SSE ¢ 16.6%% % 0 S § 14.0%-=x 2 o
B E LA B p|EkE T 5 29.0em/s B & Sk ()
P 125.6c:m/s(NNW) o 1B Aine A S 4w (18.4%) o

(6) % L&

2022 & & A B plEEFRA R F 2 & W 5 L 98.8%:
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JE PSR T3 E G 27.2em/s o B K SRk (G ) B
128.5cm/sS(WNW) ; siig 1/2 & 127 % 54.6%~1/2 & ~1 & %
354%~1 & ~2 8 5 99% 2 &2t 5 0.1% - 2022 & 5
3 &b 0 13 & ~1/2 & F 22.2%% 5 5 213 & ~3/4 &
§ 18.6%=t 2 ; i 2 NW § 20.0%% % » S § 15.4%-=xt 2_ -
Fr# s o ROpIxEOaE T EE 5 23.7em/se B & TR (e )
% 181.0cm/s(NW) - 1 &

(1) # %Kik

& & iniie 5 SSE * & (15.7%)

2022 & & i & iE'J‘Jﬂ’?‘ L B 2 & u kS L 98.9%-
JBpIEINGE T EE S 27.0em/s 0 B < SRR iR (,,rav)a
150.2cm/s(WNW) ; 7iik 1/2 &202 7 4 52.6%~1/2 & ~1 & %
39.3% ~1 & ~2 & % 8.0%~2 &1+ 5 0.1% - 2022 & &%
A B pEkE 2 U3 & ~1/2 & & 22.9%8 § 0 1/2 §~2/3 &
¢ 20.1%-=k 2 ;7w 2 NEN F 23.9%% % - S F 19.9%=k 2 -
FE& A5 d & plekinig T 32 5 28.0cm/s) & < Sk (G e)
% 338.1cm/s(W) - i & j&inims 5 NNE = % (27.3%) -

@)% &

2022 # & B P[RR B 2 £ WS G 98.7%e

d R GplRE T E S 335em/ls o Bk i (e ) B
147.5cm/s(WSW) ; jmig 1/2 & 027 % 43.7% -~ 1/2 & ~1 & %
387%~1a~2& % 16.0%~2 &7+ 5 1.6% - 2022 & ;5 /&
3B GplEhRiE L 213 & ~3/4 &} 20.8% F 0 1/3 & ~1/2 &
§ 19.8%=x 2 ;5 jew 2 WSW } 245%% 7 - N & 14.2%=

(‘/nlra*)ja 259.70m/s(SW) o A BA e 5 N » (18.7%) -

o A n A BplxhiniE TI0E L 38.60m/s 0 B & ininik

g A B A BRI A A 4T
(1) 2425 2 4 5k B kv 2205 4 n ) AWAC 2 75
f; * e i‘i 7}< /;L;—L /E* /ﬁL ‘/nl_ii Ve '?" A “}ﬁ’ :Tl': A: % &F‘—’;‘r ’ I—— AWAC %"K

Ao BT R st ENECE 2 WSW 54 &R 0 % 4S
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RAREz K7 o B58E T 27 BAF $BRIZ FHEA49), i
PBHE T 2021 & 20

13.Nortek Acoustic Wave and Current Profiler (AWAC) user manual.
14.Gill 2-D ultrasonic anemometer Wind Observer user manual.

15.SONIC 2-D ultrasonic anemometer SA-20 user manual.
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