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Abstract

Key words: mountain meteorology, estimation of climate change, cloud-fog harvest

Shei-San region is one of the mountain ecosystems researching sites in Taiwan. This
project will re-analyze the near 6-year meteorological dataset which is collected from
the sub-program #1 " Heat Bugdet Study of Mountaim Micro-Meteorology ; in the
integrated survey project of SheiSan Mountain Ecosystem from 2009 to 2014. The
meteorological data monitored by four weather stations ober 3000m altitude covers
basic variables (air temperature, relative humidity, wind speed and wind direction,
precipitation, pressure, soloar radiation, snow depth, soil temperature and moisture)
and advanced estimated variables (soil heat flux, heat dispersion and conductive
coefficients, soil water content). All of the data are processed into monthly and hourly
tables for quick access and application. Meanwhile, the meteorological data at Yu-San
weather station operated by Central Weather Bueau (CWB) was collected as same
time period of to SheiShan 6-year meteorological dataset. We make comparion and
disciss on the characeristics of the mountain meteorology at Taiwan. We also use the
observing surfave temperature data at SheiShan to validate NASA/MODIS land
surface temperature (LST) and then disucss the 11-years’ variation at this region. The
A1B climate change scenarios downscaling at Shei-San Nation park is also discussed
on air temperature and rainfall variation in near future (2020-2039) and far future
(2080-2099). We will also evaluate the possibility on cloud-fog harvest at Sanliujiu
(369) Hut and CWB auto-weather stations setup in Shei-Pa National Park.
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4 4.20 -1.36 -8.19 2.99
5 5.03 -1.50 -8.40 3.02
6 5.52 -1.63 -8.45 3.01
7 6.07 -1.65 -8.71 2.98
8 6.08 -1.46 -8.74 3.02
9 2.97 -1.57 -6.75 2.31
10 3.03 -1.29 -6.28 2.43
11 2.66 -1.61 -5.69 2.05
12 2.58 -1.35 -4.50 2.02
13 2.79 -0.95 -6.17 2.30
14 2.74 -1.24 -6.06 2.26
15 2.84 -1.12 -6.67 2.50
16 3.48 -0.96 -6.89 2.47
17 5.11 -0.92 -71.21 2.75
18 5.50 -1.15 -7.90 2.85
19 5.52 -1.27 -8.82 2.93
20 5.64 -1.31 -9.06 3.04
21 5.59 -1.31 -9.42 3.06
22 5.60 -1.30 -9.57 3.10
23 5.51 -1.31 -10.81 3.13
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# 5SPl § % =T 324 § (SPI_MAT_MONTH. CSV)#_1 * 3] 12 * & i ? ek =
ToE ] B R REL o

Month MAX AVG MIN STD
1 6.08 -1.34 -10.81 2.95
2 6.65 -0.03 -10.53 2.69
3 7.17 1.67 -7.90 2.24
4 7.96 341 -3.29 1.69
5 10.70 6.02 -1.06 1.46
6 12.38 7.59 3.19 1.28
7 11.55 7.47 3.05 1.53
8 11.33 7.10 2.17 1.58
9 12.37 6.69 1.68 1.60
10 10.31 5.38 -0.22 1.95
11 8.23 3.07 -5.40 2.26
12 8.35 -0.14 -9.25 3.38

25

L
{12



(A)

(B)

(©)

comparison (2009/08-2014/07)

670 T T T
—&— Yushan-P
-B— Sheishan-P
Rl She sgpes
~a-—a- = il N
s
660
o
£
=
a2 650
a
2
@
é
b
i Y/eh\a/‘)\\(
630
& 3 5 7 9 1"
Month
comparison (2009/08-2014/07)
10
—e&— Yushan-T
-3— Sheishan-T =
oy ~
8
/ *
iy W N
=3 N
= /
o
2 P4 !
E LAY \
= 2 %
= / \
'
e
0
‘
-2
1 3 5 T 9 1
Month
comparison (2009/08-2014/07)
100
b
5
90 [ —s—vushanrH [
| -8— Sheushan-RH
= /
b}
g ¥
ﬁ 80 /
@ N ~
s : Ny
T v
B b |/ \
’ \/ '
70 7. \ k <
\\ / N
/
.
60
3 5 7 9 1"
Month

26




(D)

comparison (2009/08-2014/07)

—&— Yushan-Ws

-B— Sheishan-Ws

4ind Speed (mis
.
e

#
\r\

0

1 3 5 7 9 1
Month
comparison (2009/08-2014/07)
360 A
—&— Yushan-Wd
-B— Sheishan-Wd
———— ¢
270

180 \

4ind Direction (degree
I
\)\u.}v
I

90

1 3 5 7 9 1"
Month

B 9200987 ~2014# 77 2 Liplzb (s 2 L fexk(E5)2 (A)F BROB)
FEOAAHBREDR #E)R w2 & ? T35 &g o

27



(A)

w10t HMS of Temperature 5 x 10 FTof Temparatire
2! T T T T T T T T T J ! . J ¥ ! E i L
18} 451 1
161 4t i
1.4 H 351 4
e ) 3r 1
B 5
E 1r é 251 1
08 2F 1
06 151 1
0.4F 1+ 4
02F 05+ 1
1] 1 L L L L L L - 0 L L L L L L L " L
01 009 008 007 006 005 004 003 002 001 O 01 009 008 007 006 005 004 003 002 001 0
frequency(1/hour) frequency(hour)
4 FT of Wind Speed
, 10 HiMS:liWind Speed 16000 ————
181 1 14000 E
16F
12000 - 1
1.4F
il 10000 - 1
= 5
g 1r Z 8000 g
S o
o8k Bono 1
06
4000 - 1
04
02t 2000 -
0 N L L L . 1 P L L L " L
0
01 009 008 007 006 005 004 003 002 001 O 31 009 008 007 006 005 004 003 002 001 0
frequency(1/hour) frequency(hour)
HMS of Precipitation FT of Precipitation
10000 - - - T - : - - : 500 T T T T T T T 7 ;
9000
8000 H
7000 1
6000 E
= 5
@ 5000- 1 x
5 o
4000 b
3000 b
2000 B
1000 1
N P A A 0 7
01 009 008 007 006 005 004 003 002 001 0 01 009 008 007 006 005 004 003 002 001 0
frequency(1/hour) frequency(hour)

B 10 a 2009 # 8 » ~2014 & 7 » 2 Liplab (=) B 2 L g g2 (ER)2Z (M) F

BB FECOAPHRBRED R & ER B2 E 2

T 3ol i g o




(A)

HMS of EEMD-Temperature-Snowy
T000 |

6000
5000

4000

Energy

3000

2000

055 .05 045 .04 035 .03 .025 .02 .015 .01 .005 O

1 .095.09 .085 08 .075 .07 .065 .06
frequency(1/hour)

5000 - )

4500 -

4000+

3500 -

3000+

2500

Power

2000}

1500

1000

FT of EMD-Temperature-Snowy

T — T T T T T T T

1 085 .09 .085 .08 .075 .07 .065 .06 .055 .05
fi

1045 04 035 03 025 02 015 .01
requency(hour)

005 0

HMS of EMD-Wind_peed-Snowy
5000 — v ‘ ! v

1 .095.09 .085 .08 .075.07 .065.06 .055 .05 .045 .04 .035.03 .025 .02 .015 .01 .005 0
fr

requency(1/hour)

FT of EMD-Wind_ peed-Snowy

Power
o
8

]

T DR T TP |

1 .095.09 085 .08 .075.07 065 .06 .055.05 .045 .04 .03

frequency(hour)

5 .03 025 .02 .015 .01 .005 0

B 10 b 2009 # 9 » = 2014 & 8 » #p ¥

S HHT £ FT 4z 5§ -

15

29

iRl =k (A) F

B
AL

Bk i




[ LERES)

moss-05 mzo0
05 -065 W20
Doss-07 ozis0
o7 -075 @220
mors-o8 =250
mos-08s m230
moes-09 -0
mos -1
05055
Ross-as mzo0
06065 0
D065-07 m2150
07075 mz20
mors-c8 2250
o085 200
moss-09 m2a0
mos-1
03035

=1 mzo0
06085 w100
[065-07 g2
o705 @220
mo7s-08 m2250
o085 2500
085 08 m2350
mos-1

Bolla:Rp T pacpss o TERF 3B eFat iy | L858
FEREABEE AR 130 AP RFESEIEAT 2 HIT4
% 2020~2039 & > + 3P Lk A % 20802099 #

30



mos 055

m085-08 i
Tone 2100
Coss-o7 Si;;g
o7 -a7s
mors-0a m2zn
mos 085 mez
moss-09 me
mos-1
0s.033
moss-ae i
i m2100
Doss-07 m
o7 -a7s o
mo7s-08 m2zn
mO8-085 mez
moss-09 mn
mos-1
oS -0ss
m0ss-06
=05 -065
Doss-07
o7 -a7s
mo7s-08
mO8-085
moss-09
mos-1

B 11b: PR T paciiged o T4 5 palde sy ?

; r'}fEJ ‘_’g‘_/‘??v
F iz il AlB ri Ak 4-6 0 Bt RFEA S LA F 2 AT A
& 2020~2039 & > + 7Pl A A K 2080~2099 & o

31



mos 055

m085-08 i
Tone 2100
Coss-o7 Si;;g
o7 -a7s
mors-0a m2zn
mos 085 mez
moss-09 me
mos-1
0s.033
moss-ae i
i m2100
Doss-07 m
o7 -a7s o
mo7s-08 m2zn
mO8-085 mez
moss-09 mn
mos-1
oS -0ss
m0ss-06
=05 -065
Doss-07
o7 -a7s
mo7s-08
mO8-085
moss-09
mos-1

Bl AR T s o T4 F padny ?

; r'}fEJ ‘_’g‘_/‘??v
F iz il AlB ri Ak T-90 Mt RFEA S LA F 2 AT A
& 2020~2039 & > + 7Pl E s A Kk 2080~2099 & o

32



mos 055

mOs5-08 =
06 -065 it
Dos6s-07 e
mo7 075 a0
m075-08 mis
mos-08s e
moss-09 =
mos -1

05 -055
Eoss—a.a =
06065 it
D065-07 it
mo7 075 a0
mO075-08 e
08 -085 e
moss-09 =
mos -1
[CLERES
mO0S5-08
06 -065
D065-07
mo7 975
mO075-08
08 -085
moss-09
mos -1

BUGRFEE PRty o TEF RS RGaFRI Sy £
FiER@AIBR A SR 2 107127 S c RFEAHZRA T 25 Lt
* % 2020-2039 4 - £ 7URI ik A % 2080~2099 # -

33



[ BtH

%

=49

m-2% --20

(SRS =15

[=E1 =10

mo-2 =5

20 =25

40 e

-500 m2s

a0 -s
mwe
-
-

s
[CEXS
4%
m-2%
m-19
[-0s¢
mo-2
2000
400
5000
-0

e
[EEES
4%
m-2%
m-se
[SEEH
mo-2
20
400
-500
e

B lle: B o T .
: g Prﬁj"(ﬁi;}i‘:"u ri:’a—/q
i AL A A Kt AF PSR R FNT A2 4]
r zogéB oA ke e 1-3 0 sy P PR ieh, AR
9 ’4"""”“'“41*5@%%2080~2099§i?'ﬁk REEAE LA

34



(SRt

99

SR

=29

(SRt

(SRS

mo-2 :

2o :

400 :

: [SE

w00 :
=25
H
o
s
-

s

9%

49

=29

@9

[1-08¢ :

: =1

- =10

400 :

: [SED

-gou :
m2s
ms
mwo
ms
-0

[Tt

99

49

=29

(SRt

-8 :

mo-2 :

200 :

4000 :

-5 ]

-0 :
m2s
ms
mwo
ms
5]

W 11E: B
g Fﬁ]‘»(?fiii" "~
wL AIB ri?%jvf ; FE%y zodn
T A % 2020~2 SR ernse
039‘&’?” {i%j\ EIRS }iﬂ‘aia}é\'—i“ﬁ F'&J%-I?fv
1 x & & 2080~2099 =& / et
S 7R

35



e
[EEES
4%
m-2%
[SRES m-15
[SEES =10
mo-2 @5
2o =25
00 =1
5000 =25
a0 s
m1io
mis
-0
-
m-ose
4%
2% --20
18 m-15
[-08¢ =10
mo-2 m-s
200 [-25
4000 =1
5000 m2s
- o ms
mio
mis
-2
-0
[CRXS
4%
2% --20
(SR m-1s
[-0s¢ =10
mo-2 m-s
2000 m@-25
4000 =1
5000 m2s
e o ms
mio
mis
-2

E] 11g|}2] .‘,‘éj_? "
" : : pl‘ﬁ.ﬁ:ﬁpﬁﬂ o rf‘.f L
i 8 AR K A GRERE S TAT S

-9039 & » 4 7] Lk & % 2080~2099§i?1ﬁk AT 2 A E

36



[ RBEH
mese
=Py
2%
s
-0 m-15
mo-2 m-10
2o m-s
-0 25
[ Lo mo
[ m2s
ms
mw
mis
-0
[ BtH
m-ese
=
m-29
[EErs T
[=EES m-1s
mo-2 m-1e
200 m-s
[ Rl [-2s
-Eou oo
- E00 m25
ms
-
i
-0
s
m-oss
4%
m-29%
[SRE --2e
[-08¢ m-1s
mo-2 m-10
200 m-s
400 m-2s
- 500 (=)
B mas5
-3
-
mis
-z

Bl 11h: B 5
L TP RAEY .
F 1% %8 AlB ‘r%ﬁ-%iji;; ‘u TERF ERBRGEFTAT ]
235 A % 2020~2039 + o 1012 7 g © P FER L REER

= {";'JE'J{@% % 2080~2099 :;—ia/}é\‘—d LF ;:F'E&A\‘# , 2 5

37



¥- % FHRNASA/IMODIS#2#5RI» a ERBRMZ LI FF &%

B2 v
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B T 2B SR BRIk (AqualTerra) o fiFk S ¢ s R4 R A o ki
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LOBHAER ZHEFIEDRCARRL -

Month  LST_Day LST night Cloud_Day Cloud_night

Jan -0.150 -0.114 0.012 ** -0.002

Feb 0.056 0.077 0.006 -0.009
Mar 0.146 0.059 -0.013 ** -0.015~*
Apr -0.149 -0.247 ** 0.011 ** 0.023 ***
May -0.101 -0.027 0.007 . 0.009 *
Jun 0.039 -0.021 0.009 * 0.001

Jul 0.096 . 0.032 0.010 * 0.010.
Aug 0.036 0.021 0.006 0.010.
Sep -0.147. 0.031 -0.008 -0.009 **
Oct -0.043 0.111 0.013. 0.014 **
Nov -0.291 *** -0.124 0.024 *** 0.027 ***
Dec -0.242 -0.133 0.034 0.016
Total -0.059 -0.028 0.009 *** 0.006 ***

p-value 0 “***>0.001 “***0.01 “**0.05.”0.1 ’ 1
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