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ABSTRACT

Keywords: local climate, mountain climate, lapse rate, cloud belt

Two permanent climate stations, Lienhuachi (1050m a.s.l.) and Pilu
(2110m), and two light structured movable climate stations, Chilai (3100m) and
Nanhu (3560m), have been deployed in the LiWu watershed in TLK National
Park. With these four automatic climate stations, a more detailed description on
the mountain climate in the Liwu watershed could be made. Daily, hourly and
10-minute climate data files then can be downloaded from the datalogger by
public wireless cellphone network which could significantly reduce the working

load of maintenance.

Along the altitude, annual mean air temperature decreased from 23°C
(100m), 20°C (500m), 15°C (1000m), 12°C (2000m), 7°C (3000m) to 4°C
(3500m). At 3500m, the monthly mean air temperature was below 0°C from
December to next February. At 3000m, the mean air temperature of January is
also lower than 0 C . Following the climate classification scheme of
Koppen-Geiger, mountain area below the elevation of 750m is classified as
humid subtropical climate (Cfa). The climate in-between 750m to 3100m
altitude is fully humid warm temperate (Cfb). For mountain ridge above the
treeline, the climate can be described as subtropical highland climate similar to

the tundra climate which occurred at the high latitude zone.

Linear regression relationship could also be found between the elevation
and mean monthly air temperature in this watershed, however, the actual lapse
rate is less than -0.4°C/100m within the cloud belt, which would be easily
overlooked. Both the air temperature lapse rate and the foggy period (averaged
3.77 hours/day, monitored with a visibility meter) indicated there is a
persistent heavy moist cloud belt between the elevation of 1000 ~ 2000m. It
matches very well with the cloud forest of Quercus forest formation in the Liwu
watershed. The four newly established climate stations, therefore, fills the long

missing climatic data gap in the mountain area of Liwu watershed.
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Monthly Global Solar Radiation, MJ/m?

700

600

500 ¢

400

300

200 ¢

100 1

-O- LHC

-0~ PL
-0+ NH

Month

Bl 11 pipstEchE &

25

10

12

14



EES PSP A2 aPE S BREDIEER TR ER Y
2~4C o 3 E R D # 2 (9 35emE)iFAalts K AEAFd ¥ 4L Ay
PE G R 2RI G RE B g e BAFURIIITE o B A 1R
30cm g A A e 2~9 7 AR 058 PR FIEALIFLET S 0 A
BEDFAAS P RENR T F S At 21110 PG 3B REL
B0 LR AR e B 2200 2 ¢ nFGA Ak MBS B ALY EE D
PR D B8 B A ARG ERRL et LEr o e EEt s #

B ALy P S B0 S 6B

24
22
20 f
18
16 1

-O- Ta_LHC
-0- Ts LHC
-+ T30cm

14t
12t

Air and Soil Temperature, °C
>

Month

B 12 I ZERDFERN

26



FHLEZHF AR FERERK SR ERL T L (SU
1984) o Tk A jp|xk (2200m) i LR josFkEn > £ L0E p g 377 ]
prengy (At L E<1000m) > # £ 5~6 - L R 2~3 ] (R 12) -
gRiBE (1984a) cnA {78E T F B2 A HRB L MARF HeaRPEH R T 135
BL-F R F L -05C/100m A 17 =g vR F 5-0.3C/100m - % F ¢ h

RTIN

Tjﬂi-ﬁiﬁ;ﬁ\;i?ﬁﬁ—?;%ﬁ]ﬂm,;)i %/qu_i*‘ _\Lw i\_}i’%/ ﬂ?‘"
SRR AR o AT R AN D W OTRE T F RS NE R AR BT
# RIE(1050m ) & B A AR sk (2212m ) 20 BF 5 — {2 BE e 47 (] 13) o

BRERI AMABAEA R AR o FR T RS A KRR FRA
(-0.6~0.7°C/L00m )+ ¢ 7% $% 1000m~2200m ¥ $ < (-0.31C/100m ) ( §l 14) -
Fl 2k £ - REOZFF R AR RF L LB ARLF

FicE o F B L YRR )L H 4 5-0.54°C/100m % -0.58°C/100m (% 4) -
FRLERRF TSI BTG A F i B 1000~2200m ¥ H £ &4 5
I SRR AL -,;r,;m%%%i&in,; (@ 15) °r]LLtLL/%§\li"m

-

ARFALY O F T - EOEANG 0 SRR ok 2 FER S

TRl A I R AT R 5 g =
FRg i (1984b) 4 3] S & a 3%3F 5 % L % (300~500m) 7 -

BN A2 FEILENGER o AT ST HE R (109m) T AR

R RS - A - SR A b SR T R

”F}@Jk% iF eT4g Sefd o

27



X EBPRFDBF §
MR FTRREEY

2 6 2FEMEA R ARG N IHELE RS (2010413 ~2011 &9 )

=188 A
30~100m 100~550m 550m~1000m 1000~2200m 2200~3100m 3100~3600Mm
201001  -091  -0.92 0.68 0.20
02 098  -0.86 0.66 0.14
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10 077 073 0.61 0.40 0.45 0.52
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Average max. and min. temperatures in degreeC
Precipitation totals in mm

Climograph
il F ] A "] ] ] A 5 o N D
108 324 33.2 1.2 34 331 323
261 275 28.2 C . . - - - . 20 27
] [ ]
. . . 191 7 26 204 .
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105 125 13 - 153 o
4049 154.4 94
Average max. and min. lemperatures in degreeC
Precipitation totals in mm
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(BRI : 2009/11 - 2011/09)
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Average max. and min. temperatures in degreeC
Precipitation totals in mm
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Average max. and min. temperatures in degreeC
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g2 £ F %:£2010 & 1% 22011 100 &% F hFAER

Eih
station Month AR HER HEE ARERE BEXHE BHRXH
H1 201001 10.3 22.5 -0.1 25.6 9 30
H1 201002 12.3 27.8 34 129.5 11 28
H1 201003 13.6 25.2 2.5 12.8 4 31
H1 201004 15.2 30.9 7.0 49.5 18 30
H1 201005 18.6 27.3 6.8 29.3 14 31
H1 201006 19.5 28.8 12.0 129.5 22 30
H1 201007 21.3 30.7 13.6 79.8 14 31
H1 201008 21.3 30.2 14.0 734 15 31
H1 201009 20.5 29.3 11.0 450.4 17 30
H1 201010 18.0 27.6 7.9 205.8 19 31
H1 201011 14.0 22.2 4.3 34.2 15 30
H1 201012 10.5 22.8 -0.3 18.6 7 31
H1 201101 8.4 20.1 2.1 18.5 17 31
H1 201102 11.0 23.7 34 14.2 11 28
H1 201103 10.2 24.0 5.0 28.5 5 19
H1 201104 14.2 27.2 4.8 5.5* 8 30
H1 201105 18.7 28.2 12.1 57 .4* 13 23
H1 201106 20.9 30.9 13.4 11.6* 12 26
H1 201107 21.1 29.3 13.0 704 15 30
H1 201108 20.9 33.0 11.7 363.9 14 30
H1 201109 19.4 284 104 50.0 10 29
H1 201110 17.6 25.5 10.1 186.7 13 28

16.2 27.1 7.6
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station Month AR HER HEE ARERE BEXHE BHRXH
H2 13 B#&) 80 155 0.5 25 4 29
H2 201002 10.6 21.2 3.3 19.0 4 28
H2 201003 10.3 21.7 0.7 33.5 4 31
H2 201004 12.2 22.7 3.9 113.0 17 30
H2 201005 15.3 24.0 4.6 96.0 6 31
H2 201006 15.8 24.7 10.1 191.0 20 30
H2 201007 17.6 25.6 12.6 131.0 14 31
H2 201008 17.2 23.7 13.1 61.5 14 31
H2 201009 15.9 22.5 11.9 386.5 10 30
H2 201010 13.4 20.5 4.7 251.0 22 31
H2 201011 9.5 18.1 1.8 84.5 17 30
H2 201012 6.7 23.1 -1.8 73.0 8 31
H2 201101 3.7 13.3 -3.6 101.5 20 31
H2 201102 6.8 17.7 -0.8 575 11 28
H2 201103 7.0 21.3 0 92.0 13 31
H2 201104 1.4 22.1 2.6 33.0 8 29
H2 201105 14.8 23.0 8.8 251.5 19 31
H2 201106 17.3 25.7 12.7 79.0 15 28
H2 201107 17.4 24.7 13 110.0 12 31
H2 201108 17.2 25.2 13.1 404.0 11 30
H2 201109 15.5 22.3 10.7 53.5 11 30
H2 201110 12.9 20.0 7.4 471.5 18 29
11.5 25.6 -3.6

Xa f R EH, A T A -
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NEH
station Month AR &EE&R HIER BRE THRXE BERXH
H5 (41332 ) 8.7 27.6 34 306.8 14 17
H5 201005 9.4 20.0 1.5 535.9 20 31
H5 201006 10.3 20.5 4.7 904.6 26 30
H5 201007 11.8 20.3 7.5 595.1 22 31
H5 201008 11.9 21.3 7.5 2334 22 31
H5 201009 10.9 19.2 6.0 633.8 26 30
H5 201010 9.4 17.9 4.2 138.6 21 31
H5 201011 54 16.2 -2.0 57.8 13 30
H5 201012 2.2 14.8 -6.7 108.4 10 31
H5 201101 -0.3 9.6 -6.7 84.0 16 28
H5 201102 1.8 15.8 -3.8 183.2 1 28
H5 201103 34 14.2 -1.9 177.0 15 31
H5 201104 6.1 15.7 0.0 120.6 11 25
H5 201105 9.3 19.3 4.8 806.6 24 28
H5 201106 1.2 20.7 6 189.4 16 25
H5 201107 12.1 20.5 0.6 245.2 21 30
H5 201108 11.6 19.8 6.6 379.4 21 29
H5 201109 10.8 20.3 5.9 37.2 10 30
H5 201110 8.9 17.6 2.7 354.9 14 30

8.1 276  -67
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station Month AR &EE&R HIE&R BRE THRXE BERXH
H4 100 10/9% ) 6.94 12.62 0.70 273.6 16 23
H4 201011 2.97 11.73 -6.10 61.2 17 30
H4 201012 -0.13 9.91 -10.30 54.1 17 31
H4 201101 -2.34 11.44 -9.80 214 18 31
H4 201102 -0.48 9.64 -5.20 19.3 11 28
H4 201103 0.92 8.20 -9.20 28.3 15 29
H4 201104 3.06 10.37 -4.20 72.3 8 27
H4 201105 6.64 13.59 0.30 251.5 20 30
H4 201106 8.2 13.6 3.7 171.0 14 25
H4 201107 8.9 14.0 4.3 106.6 17 27
H4 201108 8.3 13.9 3.7 316.0 17 24
H4 201109 8.2 14.2 3.5 52.1 10 26
H4 201110 6.2 12.3 -1.0 7211 14 30
3.23 27.61 -10.30
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AB-EE THIE EE£X #FEX 30cm 50cm FHE Figk FHEEM
HEHE BE #E #&E BEE KB KRE
hPa MJ/m2 °C °C °C °C hPa hPa
Jan-10 893 327 11.5 14.1 14.7 9.3 10.5 11.5
Feb-10 890 315 134 14.8 15.1 11.0 11.7 13.0
Mar-10 892 428 14.9 16.0 16.1 12.1 12.7 14.3
Apr-10 890 353 17.3 17.3 17.3 14.0 14.2 15.5
May-10 886 493 20.1 19.9 19.3 17.4 17.5 19.2
Jun-10 886 398 20.5 20.6 20.2 18.6 18.8 20.3
Jul-10 887 637 23.0 232 22.0 18.9 21.3 22.7
Aug-10 887 659 232 234 22.2 19.0 22.8 22.8
Sep-10 887 508 21.7 21.8 211 18.7 21.3 21.3
Oct-10 889 316 19.7 204 20.2 16.7 18.4 18.4
Nov-10 892 121 16.0 17.4 17.5 12.9 14.3 14.3
Dec-10 889 118 12.8 15.2 15.5 9.0 11.5 11.5
Jan-11 892 50 10.3 12.6 13.0 7.6 9.9 9.9
Feb-11 890 126 13.0 13.9 13.7 9.6 11.7 11.7
Mar-11 892 90 12.8 14.1 141 9.5 11.1 11.2
Apr-11 889 190 16.2 15.7 15.2 12.0 12.6 14.6
May-11 887 195 19.5 18.3 17.6 17.5 17.6 19.2
Jun-11 886 346 211 20.2 19.6 18.9 19.2 221
Jul-11 885 422 211 20.6 20.2 19.1 194 22.3
Aug-11 885 426 206 204 20.2 18.2 18.4 22.2
Sep-11 887 405 209 213 20.7 17.6 17.7 20.2
Oct-11 891 302 195 20.3 20.0 16.6 16.7 17.9
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BpEE TogE SEEX X 30em 50cm FHE FHk PHUMM AFY
FESE BE #E #E HEE KB KRB gRE
hPa MJ/mz2 °C °C °C °C hPa hPa hrs
Oct-10 786.1 318 158 171 17 122 1241 12.1 3.7
Nov-10 787.1 275 111 129 132 7.3 9.3 9.3 5.8
Dec-10 783.6 307 74 9.7 103 1.8 7.8 7.8 4.8
Jan-11 785.3 227 6.2 8.1 8.3 3.1 6.3 6.3 5.7
Feb-11 784.2 342 8.2 9 8.8 3.3 7.6 7.8 5.4
Mar-11 785.9 313 96 109 107 4.9 6.9 8.1 4.5
Apr-11 785.2 522 14 141 134 6.6 7.8 10.7 2.7
May-11 784.4 392 16.1  16.1 15.4 12 11 13.1 35
Jun-11 784.1 592 193 194 186 127 116 15.4 2.2
Jul-11 783.5 573 193 198 192 139 124 15.5 2.6
Aug-11 783.8 567 19 2041 195 124 114 15.4 1.9
Sep-11 784.9 495 171 182 179 125 114 13.8 22
Oct-11 787.4 301 144 157 158 118 1038 11.7 3.9
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hPa MJ/mz2 °C °C °C °C hPa hPa m/s

Aug-10 707 - - - - 9.3 9.8 9.8 2.1
Sep-10 706 - - - - 8.4 9.2 9.2 23
Oct-10 706 - - - - 6.8 8.4 8.4 2.0
Nov-10 706 - - - - -0.6 6.6 6.6 1.7
Dec-10 702 - - - - -5.6 5.1 5.1 2.6
Jan-11 703 - - - - -1.0 4.0 3.9 3.2
Feb-11 702 - - - - -2.5 5.0 4.9 2.8
Mar-11 704 - - - - 1.5 5.1 5.5 25
Apr-11 705 - - - - 2.3 5.7 6.7 2.1
May-11 705 - - - - 7.8 7.5 8.2 24
Jun-11 705 - - - - 7.8 7.5 8.2 24
Jul-11 705 - - - - 8.9 8.1 10.1 24
Aug-11 705 - - - - 8.0 7.6 9.6 24
Sep-11 706 - - - - 75 7.4 9.2 2.1
Oct-11 707 - - - - 6.6 6.9 8.0 1.8
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FHER

R TR EfEeX #EX 30cm 50cm FHE FiHk FHAM FH
v RESE BE HB 8 LEE SEB AGE B

hPa MJ/mz  °C °C °C °C  hPa hPa m/s
Oct-10 681 356 9.0 9.2 - 29 6.6 6.6 3.3
Nov-10 666 314 52 5.8 - 4.2 5.0 50 34
Dec-10 662 333 22 29 - -10.3 4.1 41 45
Jan-11 662 241 0.1 0.6 - -3.8 34 34 50
Feb-11 662 255 0.3 0.7 - -5.8 3.8 38 54
Mar-11 664 286 1.7 1.8 - -1.7 44 44 45
Apr-11 665 341 47 4.5 - -2.0 5.0 5.0 34
May-11 666 295 8.0 7.8 - 3.6 6.5 6.5 35
Jun-11 666 438 105 10.3 - 5.0 6.9 72 45
Jul-11 666 453 105 10.3 - 5.0 6.9 72 45
Aug-11 666 413 109 10.9 - 4.8 5.8 7.2 34
Sep-11 667 267 114 11.2 - 34 5.4 7.2 3.0
Oct-11 668 136 9.1 9.3 - 3.1 5.3 6.3 2.9
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