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Abstract

Key words: Shei-Pa National Park, fog harvest, computing fluid dynamic

This project extends the previous project “consult on long-term Shei-San
meteorological station and the field experiment on cloud-fog water harvest” (1) to
update the database to the end of 2016. (2) to help Shei-Jan weather data in Shei-Pa
National Park joining to Central Weather Bureau (CWB) auto-weather network. (3) to
keep cloud-fog water harvet experiment at 369 cabin (4) to use computing fluid
dynamic (CFD) model to simulate air flow passing through 369 cabin. For these four
working items, we have conducted the maintrnance on Shui-Shan Cirque (SP1) and
369 Cabin (SP3) weather sites seven times in 2016. The daily snow depth (December
to next April, 2012 to 2016) comparison between at SP1 and CWB YuShan Station
(ID 46755) is done. We found the snowfall amount at these two peaks is similar on
2013 and SP3 larger on 2014. But SP3 has more snowfall amount on 2015 (4.5 times)
and 2016 (3.4 times).Cirque accumulates longer snow cover than 46755 and it will
provide much hydrological contribution for Shui-shan ecosystem. A WXT520-type
weather station and L-shape colud-fog harvest system was re-installed from April 7,
2016 at 369 Cabin. From a intensive observation in October, we found the
double-layer net could collect rain-cloud-fog water 28.7 L/m?/day. One heavry fog
event shows 0.31 L/m?/hour which performance is over the average of global range
(3~10 L/m%day). We tested an ITRI umbrella with a 1m? fog harvet fog net
Shuang-Xi hill showed that umbrella also plays better performance for rain-cloud-fog
water collection in the field. Under our measurement on landscape and building of
369 Cabin, a 3D digital model made by SketchUp tool is put into Japan Cradle
STREAM CFD model to suevey how humid air flows passing these objectives from
different wind directions. From two digital camera images for daily frequency of fog
event, we found the fog-event ratio is 6% ~ 52% ~ 62% ~ 74% ~ 100% related to
05:00am ~ 08:00am ~ 11:00am ~ 2:00pm ~ 5:00pm (Aug. 2015 ~ Aug. 2016), and the
highly (lowest) fog season happened in May 73.3% (October, 8.9%). Finally, three
CWB auto-weather stations open from middle of July of 2016, and their near-real
time data is shown in CWB webpage. The technical workshop for volunteer watch on
these weather stations were run twice in September of 0216 well.
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2009 2010 2011

2012 2013 2104 2015 2016 Mean

Jan -0.11  -2.28 -047 -062 -126 0.29 -0.32 -0.68
Feb 038 -1.12 050 274 0.25 -151 -0.97 0.04
Mar 3.18 098 294 239 2.76 2.49 0.46 2.17
Apr 472 314 403 368 463 437 491 421
May 6.92 6.54 6.78 6.54 6.20 7.41 7.59 6.85
Jun 8.23 8.94 729 849 9.26 9.88 8.88 8.71
Jul 9.02 8.75 7.38 8.23 9.64 8.48 9.18 8.67
Aug 8.55 8.12 6.93 857 850 7.9 8.10
Sep| 8.02 752 780 7.30 7.55 8.33 8.15 7.81
Oct| 6.77 6.65 599 6.40 6.24 6.02 6.79 6.41
Nov| 4.12 3.01 459 310 293 3.36 4.57 3.67
Dec| -0.66 0.04 1.81 -0.21 -0.18 054 211 0.49
Mean 456 4.84 444 433 471 4,85 5.08 425 4.70
Max 8.02 9.02 8.94 738 857 9.64 9.88 9.18 8.71
Min -0.66 -0.11 -2.28 -047 -0.62 -126 -151 -0.97 -0.68
%05 20369 LA b (SPR)E £ 1 TiF g - Fid -
2009 2010 2011 2012 2013 2104 2015 2016 Mean
Jan 215 -010 210 162 047 261 224 158
Feb 351 191 334 538 190 172 180 279
Mar 6.39 378 586 565 472 545 358 5.06
Apr 75 6.06 699 653 787 738 820 7.23
May 953 903 952 857 864 10.08 10.09 9.35
Jun 10.22 11.16 11.03 10.96 11.36 11.92 11.27 11.13
Jul 11.25 1149 1122 10.86 11.82 9.93 11.74 11.19
Aug 11.29 10.79 10.37 11.34 1099 9.77 11.42 10.85
Sep| 10.56 10.34 1051 996 10.52 11.02 10.32 10.46
Octf 868 869 796 895 849 851 9.04 8.62
Nov| 581 537 682 574 539 573 6.72 5.94
Dec/ 153 279 345 248 122 293 453 2.70
Mean 665 742 691 730 721 716 746 754 7.24
Max 10.56 11.29 11.49 1122 11.34 1182 1192 11.74 11.19
Min 153 215 -0.10 210 122 047 172 180 158
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NO2-
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Nitrate

S0 mgl

Al Mn [ Cu cd Po Cr As Se

mg!l mgl  mgl mgd mgd mgl mgd  mgl  mgh

Q.00 000 000 000 0.00 000 000 000 000
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0.00 200 €00 0.00 0.00 0.00 0.00 000 000

3 i = [ 4 i® I I e fa
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