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ABSTRACT:

This study is now in its third year. Continuing from the results of the second-year study, an
experiment on windblown sand and elevation measurement was implemented to analyze the coastal
windblown sand problems appearing in the deposited zone at the north size of Taichung Harbor.
Finally, based on the analysis of the results, we propose recommendations for improvement. During
the winter, northerly (N) wind blows in Taichung Harbor and southeastern (SSE) wind blows during
the summer. Over all the year, with 44.4% of chances to have a wind velocity greater than 5m/s.
From November 2010 to May 2011, the total volume of erosion across the region comes to 87
thousand cubic meters. It is estimated that, from established equation, a total of 26 thousand cubic
meters of windblown sand were blown away from this target area per month. The amount off
windblown sand caught by the BSNE type and H-2 type collection devices has an exponential
relationship with 0.2m surface wind velocity. The following states the relationship between the
volume of windblown sand Q (g/s—m)and U,,(m/s). Sand volume and wind velocity function
by BSNE: Q = 0.4609exp(0.2398U,,) H-2: Q=0.5892exp(0.2701U,,) .

In this study, we propose two improvement schemes. Among the proposed schemes, Scheme
Zero is currently being implemented in the third phase project. Scheme 1 involves embankment on
the beaches to fix the sand under the condition of the beach growth rapidly. Scheme 2 involves
installation of a sprinkler system at the high tide mark and sand pipes along the shoreline at the low|
tide mark, which is expected to increase the moisture content of the beach area under the condition
of the beach growth rapidly.

The results of this study have provided us further knowledge in the coastal sediment mechanism
in the Taichung Harbor area. The facilities implemented will effectively retain sand in the stable
sand area, and the proposed improvement schemes will provide a good reference for design and
application policies in the future. Results of this study can be applied to improve sediment|
management in the region between the north breakwater and north sand barrier and sediment
transport mechanism in the sea areas near the mouth of the channel and provide a good reference for
the Taichung Harbor Authority for harbor maintenance and design.
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Wind velocity at 5 height

Data | No. | 02m 05m 1m  15m  2m A b r U.mis) | Z,m) | Wind
. | 1 ] 1080 1179 1273 1332 1404 12856 3142 0982 0696  B8I0E-05  NNW
S | 2 | 1158 1257 1330 1401 1472 13551 3008 0973~ 0735  313E-05  NNW
S | 3 | 1214 1294 1432 1505 1571 14410 3612 0970% 0700 102604  NNW
S | 4 | 1218 1311 1420 1479 1542 14296 3223 0986**  0.688  3.67E-05  NNW
~ | 5 | 1244 1333 1502 1502 1551 14431 3071 0981 0693  200E05  NNW
| 6 | 1200 1338 1414 1468 1539 14261 3132 0988** 0702  2.80E-05  NNW
8 | 7 | 1267 1355 1440 1516 1573 14616 3107 0977** 0712  L198E-05  NNW
S | 8 | 1236 1336 1420 1500 1571 14465 3241 0974 0768  344E-05  NNW

0 | 1202 1313 1435 1502 1567 14420 3636 0989** 0442  1.08E-04 N
10 | 1065 11.85 1304 1396 1471 13263 4002 0983 0442  4.85E-04 N
L | 11| 1108 1254 1375 1450 1548 13912 4227 0.986** 0650  5.11E-04 N
S | 12 | 1183 1294 1420 1516 1587 14423 4024 0979~ 0546  260E-04 N
S | 13 | 1137 1293 1380 1471 1546 14074 3958 0987 0523  2.78E-04 N
S | 14 | 1200 1313 1444 1523 1603 14583 3985 0982** 0628  2.19E-04 N
o | 15 | 1166 1294 1405 1503 1582 14326 4037 0982** 0561  2.83E-04 N
| 16 | 1117 1257 1353 1445 1549 13872 4096 0971** 0534  4.10E-04 N
8 | 17 | 1132 1256 1420 1471 1587 14103 4418 0975 0545  6.13E-04 N
S | 18| 948 1051 1111 1152 1221 11215 2544 0972** 0540  3.90E-05 N
19 | 964 1042 1111 1152 1249 13912 2544 0975** 0564  3.40E-06  NNW
20 | 98 1042 1132 1173 1242 13347 3738 0978** 0632  269E-04  NNW




v-G

Wind velocity at 5 height
Data | No. | 0.2m 05m 1m 15m  2m a b r U. (m/s) | Zo(m) | Wind direction
N 1 563 836 9.22 9.37 12.22 9536 2.394 0.938** 0.416 1.039E-04 N
E 2 6.45 8.14 9.79 11.46 14.02 10.69 3.02 0.953** 0.525 2.886E-04 N
§ 3 582 662 924 13.05 1359 1053 3.617 0.936** 0.629 1.227E-03 N
© 4 409 506 6.71 7.11 7.15 6.375 1.461 0.981** 0.254 4.331E-05 N
5 341 369 581 6.71 8.1 6.033 2.032 0.942** 0.353 1.074E-03 N
6 4.3 485 569 6.12 6.71 5.78 1.025 0.981** 0.178 2.296E-06 N
7 6.2 6.6 755 8.44 8.74 7.784  1.157 0.965** 0.201 1.872E-07 N
8 6.39 6.62 8.25 8.69 9.03 8.098 1.254 0.956** 0.218 3.485E-07 N

a\b:ﬁﬁﬁffi«.ﬁi; r:4phf %8 **:p<0.01
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% 5-2BNSE £2 $V BFHFTH

BSNE =% ;4 3 /0 B 7 2% § 42

REh OARE gk | Y U,
(g/m-s) (g/cm’) (%) (mm) (m/s)
6.21 2.36 0.13 0.24 10.8
7.75 2.38 0.12 0.23 11.57
8.66 2.23 0.10 0.22 12.14
8.55 2.22 0.10 0.23 12.18
8.74 2.23 0.14 0.22 12.43
8.11 2.10 0.10 0.22 12.09
8.70 2.23 0.09 0.22 12.66
8.53 2.22 0.09 0.23 12.35
8.38 2.22 0.15 0.22 12.02
6.31 2.37 0.13 0.23 10.65
6.25 2.34 0.12 0.22 11.08
8.08 2.20 0.10 0.22 11.83
7.72 2.22 0.10 0.23 11.37
8.41 2.32 0.12 0.22 12.00
7.81 2.22 0.13 0.23 11.65
7.29 2.44 0.12 0.22 11.16
6.79 2.44 0.14 0.24 11.32
4.83 2.45 0.11 0.26 9.48
4.29 2.44 0.11 0.25 9.64
4.22 2.45 0.13 0.24 9.79
1.78 2.34 0.11 0.24 5.63
2.16 2.44 0.12 0.22 6.45
1.86 2.22 0.15 0.23 5.82
1.23 2.32 0.13 0.22 4.09
0.76 2.37 0.12 0.22 2.10
0.71 2.34 0.14 0.22 1.80
0.80 2.24 0.15 0.23 2.30
0.78 2.22 0.12 0.24 2.20
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253 kTXNEHBRHTH

H-2 -k T 3N 4 ) B0 5% 7o

BHE WRRR kg ok F] P EkE U,,
(g/m-s) (g/cm’) (%) (mm) (m/s)
9.71 2.44 0.13 0.29 10.65
9.56 2.44 0.12 0.26 11.08
14.34 2.22 0.1 0.27 11.83
14.57 2.3 0.1 0.27 11.37
16.07 2.23 0.12 0.27 12.00
12.36 2.32 0.13 0.27 11.65
11.24 2.33 0.12 0.27 11.16
11.30 2.40 0.14 0.26 11.32
10.35 2.50 0.11 0.26 9.48
10.79 2.40 0.11 0.28 9.64
9.76 2.45 0.13 0.29 9.79
3.21 2.50 0.23 0.29 6.61
4.87 2.35 0.20 0.27 7.5
5.95 2.38 0.15 0.31 8.21
4.39 2.40 0.18 0.27 8.53
4.36 2.50 0.15 0.29 8.24
7.44 2.40 0.11 0.27 8.62
5.40 2.20 0.11 0.31 9.25
6.92 2.30 0.12 0.31 9.11
8.52 2.22 0.21 0.31 9.56
1.48 2.30 0.14 0.29 3.41
1.88 2.33 0.12 0.27 4.3
3.14 2.60 0.11 0.28 6.2
3.31 2.40 0.13 0.26 6.39
1.20 2.22 0.12 0.29 2.6
1.22 2.30 0.14 0.27 2.7
1.60 2.25 0.14 0.29 2.5
1.06 2.32 0.12 0.27 2.2
1.01 2.31 0.18 0.26 2
1.12 2.22 0.15 0.28 2.4
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254 20 BAANRRIERR

pi | b v | ona | oae | g | RpE
#6 | <5m/s | 5~10m/s 10-15 | >15m/s | N~E | 7z _02m | 7Z=02m

(%) (%) m/s (%) (%) ) | 5 year | m*/m- year
2001 53.6 27.5 16.6 2.4 66.2 38.78 22.46
2002 59.2 26.0 8.9 5.9 59.3 32.62 18.93
2003 60.0 26.7 12.5 0.8 62.6 29.31 17.98
2004 | 57.7 29.6 12.3 0.4 65.2 29.9 18.68
2005 60.2 25.2 13.2 1.4 62.1 33.1 18.63
2006 57.5 28.8 12.0 1.8 64.3 32.59 19.24
2007 59.6 26.3 12.5 1.7 60.6 30.54 18.01
2008 32.2 32.9 153 19.7 55.8 54.26 29.65
2009 60.6 21.2 11.6 6.4 65.2 38.60 22.1
I3 | 556 27.1 12.8 4.5 62.4 35.53 20.64
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