35 3 308 ~315 Vol. 35 No. 3 pp308 ~315
2017 5 MOUNTAIN RESEARCH May 2017

1008 —2786 - (2017) 3 —308 - 08
DOI: 10. 16089 /. cnki. 1008 —2786. 000226

12 1% 1 3 1
(1. 100101; 2. 100049;
3. 332005)
N 1.
o 2. >
2~4 o
1 Q948.1 A
4 000 m N
2-4
1 5
( ) ‘
( ) 46 Korner
( Received date) : 2015 — 11 -25; ( Accepted date) 12017 —=07 - 14,
( Foundation item) : (41471039) ; ( XDA05050303) ;
(2015FY11030001) ; (KZCX2 -XB3 -08 —02) .  National Natural Science Foundation of China ( 41471039)

of CAS; Strategic Priority Research Program of the Chinese Academy of Sciences ( XDA05050303) ; Basic Work of Science and Technology

(2015FY11030001) ; the Action Plan for West Development of the CAS ( KZCX2 - XB3 -08 -02) .

( Biography) : (1991 -) ( ) o Wang Yuantao( 1991

—) female( Mongol) Inner Mongolia M. Sc. candidate major in ecology and remote sensing of vegetation. E — mail: wyuan1166@ sina. com
* ( Corresponding author) : (1979 -) o Zhang Lin( 1979 -)

male Yunnan province associate professor research on phytoecology and climate change. E - mail: zhanglin@ itpcas. ac. ¢n



3 : 309

Paulsen ’
10 em 6. . 2005 8

7 £0.8C

o 318
( <200 m) ( N ) 113

N ( ) (29.60° N 94.60° E) 4100 m( 1),
o 2005—2012 (

N 4 390 m) 0.7 C 1 7
" -8.4C 8.9<C 926. 6 mm
o 5—49 & ( )

( Abiesgeorgei o
var. smithii) ( Juniperussaltuaria) ( Rhododendron aganniphum var. schizopeplum)

12-13 2N3

o 200
0.5~2m
o ( Rhododendron aganniphum var. flavorufum)
( Salix oritrepha) .
( Sorbus rehderiana) . ( Ribes glaciale)
o ( Spiraea alpina) N
o : ( Bergenia pur—
purascens) ( Cassiope fastigiata)
200 ( Anaphalis xylorhiza) ( Salix pilosomicro—
. phyua) . ( Potentilla spp.)
( ). ( Rhodiola fastigiata) o

® 1.2

(N1 4210
m; N2 4 320 m) (N3 4 500 m;
N4 4 600 m) o N2
3
o Tidbit (v2 Onset USA)

2011 8 1

1 ho

17

1. Vitasse
1.1 0.5m 2m



310 35
N3 N4 5%C
5d=5%C
( 2 P<0.05), 54d 5C 5d
H21  HOBO ( Onset Inc. < 5C
USA) 4 20 cm 5C P00 3.2%C
o 5 cm 5d=3.2C
2012 4 . 5d 3.2%C
1.3 5d <3.2C
2012 3.2C Te
' o 24 h
1 <0C
94°30'E 94°40'E 94°§O'E g

1
Fig. 1  Location of the observation site in the Sergyemla Mountains southeast Tibet
1
Tab.1 Information of vegetation and temperature sensor settings at the four sites
(m) (m) (%) * (m)

N1 4210 14.7 90 AGS RAS 1.3
N2 4320 11.2 70 AGS RAS 1.3
N3 4500 0.8 50 RAS 0.2
N4 4600 0.6 45 RAS 0.2
* (AGS) (RAS) .

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved.
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Tab.2 The length and beginning and ending date of growing
season of observation sites based on canopy temperature

and soil temperature.

/d /d
N1 5.20 10.2 135 6.21 10.14 116
N2 5.19 10.4 138 6.16 10.16 123
N3 5.25 9.28 126 6.10 10.11 124
N4 6.6 9.28 114 - - -
2.2
(N1.N2)
5 20
N1
N2 N2 (
3) . N3.N4
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Tab.3  Characteristics of low-temperature events within growing season
/d /C /h /d /C /h
N1 4 -1.015 2.25 4 -1.07 4.5
N2 2 -1.533 4.5 5 -1.55 4.4
N3 9 -1.556 3.66 15 -1.56 4.93
N4 9 -1.613 3.66 16 -1.73 5.94
9 -
oh
- o
% 0
=
RS N1:4210m —— N2:4320m
" i ——N3:4500m  —— N4:4600m
4/29 5/14 5/29 6/13 6/28 7/13 7/28 8/12 8/27 9/11 9/26 10/11  10/26
I (H/7H)
4

Fig.4 Comparison of daily minimum air temperature for the four sites
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Altitudinal Variations of Freezing Events at Timberline Ecotone
in the Sergyemla Mountains Southeast Tibet

WANG Yuantao' > ZHANG Lin' SHEN Wei' LIU Xinsheng’ LUO Tianxiang'

(1. Key Laboratory of Alpine Ecology and Biodiversity Institute of Tibetan Plateaw Research
Chinese Academy of Sciences Beijing 100101 China;
2. University of Chinese Academy of Sciences Beijing 100049 China;
3. College of Tourism and Territorial Resources Jiujiang 332005 China)

Abstract: Severe freezing events could be one of the crucial causes preventing the advance of alpine timberline.

However studies on the characteristics of freezing events across altitudes and vegetation types at high elevations are
scarce. Based on the measurements of air and soil temperature for forests and shrubs across an Abies georgei var.

Smithii timberline ecotone along a north-facing slope in the Sergyemla Mountains southeast Tibet we analyzed alti—
tudinal variations of freezing events for different vegetation types during growing season based on two different defi—
nitions—canopy temperature and soil temperature. Results are as follows: 1) compared with canopy temperature of
the growing season soil temperature lagged behind nearly one month and the length of growing season based on
canopy temperature was significantly longer than that calculated by soil temperature for subalpine and timberline for—
ests. 2) Although the growing season length varied between different definitions there were more freezing events in
Rhododendron shrubs in the growing season than in the subalpine and timberline forests and the frequency for the
former was 1 to 3 times more than the latter. Besides the intensity was stronger and the duration was longer in
Rhododendron shrubs than in the subalpine and/or timberline forests. Our results indicated that there were more
growing-season freezing events in Rhododendron shrubs at high elevations with their frequency intensity and du-
ration all tending to strengthen with rising altitudes. This might result in the difficulty of seedling establishment a—

bove the timberline.

Key words: abiesgeorgei var. smithii; daily minimum air temperature; frequency; climate change; growing season

length; seedling



