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Fig. 1 Change of daily temperature along altitude on the
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Southern Lenglongling Qilian mountains
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Table 1 Changes of annual air temperature along altitude on the Southern Lenglongling, Qilian mountains

B (m) 1A 2H 3A 4 H 5 H 6 A 7H 8 A 98 1WA NH 127 HFFHT)
3200 -146 -9.5 -42 0.3 6.6 8.1 0.1 109 6.0 0.4 -6.9 -12.3 -0.4
3 400 -13.4 -9.5 -41 -1.0 53 6.6 8.9 10.3 5.6 0.0 -6.0 -10.5 -0.7
3 600 -127 -7.8 -50 -1.8 4.9 6.0 8.6 9.3 49 -1.2 -52 -9.6 -0.8
3 800 -12.8 -81 -58 -2.8 3.9 5.1 7.6 8.3 36 -23 -6.8 -9.5 -1.6
4 000 -14.4 -9.7 -7.4 -44 2.4 3.6 6.2 7.1 2.7 -42 -82 -10.3 -3.1
4200  -15.8 -11.3 -9.1 -6.1 0.8 2.8 6.1 6.3 1.3 -57 -9.5 -11.8 -4.3
4 300 -17.5 -13.0 -10.8 -80 -1.2 0.8 5.4 44  -0.6 -67 -~11.8 -14.8 -6.2
(i Dii 0.26 032 060 075 071 0.67 0.42 0.59 060 064 044 0.15 0.51
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Fig.2 Changes of annual average temperature ,air temperature in January
and August along altitude on the Southern Lenglongling, Qilian mountains
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Table 2 The accumulative temperature and constant days for the daily average air temperature =0C ,=3%C ,=5C

R THRE(TC) BFRRB(J)

(m) =0T =3C =5C =0T =3C =5C
3 200 1387.3 1349.5 1269.9 191 164 144
3 400 1202.1 1162.0 1058.4 183 154 129
3 600 1093.6 1 050. 8 928.7 173 145 114
3 800 921.1 849.2 742. 4 163 123 97
4 000 718.6 650.2 503. 6 150 107 70
4 200 588.0 519.4 410. 4 133 86 59
4 300 403.2 352.3 ©222.7 99 65 33
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Fig. 5 The relationship between soil temperature and air temperature
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Fig. 6 Changes of soil organic matter and nitrogen with altitude on the

Southern Lenglongling, Qilian mountains

I BE A% 25 S BB, AL A BRI N TR AR ZEARK
AR IR 22 5 B I, B T R B A S X A )
ALK, A K HE A %, AR A 7 0 5, T IS
PR KA 1. TES IR M X A9 AR & L
PR Y R O, R A 7 A2 3
HARR R (A, L, (K 5 ) B9, Rt el 12
R0, BB K A M K, R8I
AR E ., BT 2006 I R EFEAE &
JEHEATAE M 3 7 15 I, 5L TR e 4 S £
Kot fa it , B AT OB # 3 (— 7 3 500
m LAk AR B R T IR R
[ 4 BE H 34/ = 5°C 45 A 18] B e Vg4 i IR Vg 3K
GEHTHER | AT FCA: 40 B R L B ] 1 8 H IR
TF46 15 RE , Wt A= ) B e KL i BB (] ] 4R 3
9 Haw,

3 WeS4R

St AR B IR B IR B ST B R E
A AH R F LA BT Ao it 2 A7 R0 LA ) 3 B T
TEA UL R FEMG P W R A, SRR A —&
RIEE R, KRR E R Z BB IR 8RR, 7E
25 BE R PR A X, — MBSk U6 IR 5 LR = B AR
WER/AN, BRFEMITHE " W THEEEE LR
MNREMEEZAHRRN, FRYREERE
$70.43°C/100 m, 5EATFIWBHR S —HSRE
IR R BUAHR AZ AL A, (H I % T A% 1L v e g
RE3AY 0. 51°C/100 m, B R[E] 2B 22 6] 4 1R BB R
ZRWE, HRILREE— BREKNESRE ERE

B, AR EICRE/, T T AR L8 I8
BRI N RBIIE K B L9 3 ~6 A, T F&@E
SRR, SHHERERE. K
2051 3 0 38 111 b 3 v B 0 A RAE LA B 3 S
W RV, SR B WK 0.58°C/100 m, X H] &
BT AR LS T B 0 SR LR, B R
SR IX AR LA B 4 140 1 S, o T R AL 3 1
SR K PR BT B A I 25 0, R R B
PR IX AL AR S R LR BT, 48
1 1L 7R e AR L 29 185°C/100 m,
LR T ARIE LA RIS R B 9 92°C/100 m, F B
PR SRS 1L 3 35 4 1B R A1, T B SRR i ]
B A BORUR AR, T BB LB
T OB o ] — ME 4R A 17 J2 0 =2 [ g A A5 4 1)
A4 FETHE R R, BRI, R 118
BORE A, PA— VR IE B A I 1 T, B —
SEMTRREAS  RRREE SRR, HE
L1 ¥4 o0 B 3 AR R U L A o B e T 0
150 B R R . T AR 5SE
/AT 45 SR 5 o IX B — B RN
R TR R, FUR R RO A 2 5, (Y
A BB A . T TR L A B S NS
rEee i

L #5311 A 8 7 R I 8 B 0 1 H S AL
MR, 2 B Ry | SR T B SRR H A
1Ko 4ETHSIRMEE BRI HMFER 0.51C/
100 m , i HLAS I8 254 22 0 R 2 3 B B R ) OB L
WREAFTRI,3 ~6 HHMEEK(4 ARKA, N
0.75 C/100 m); L WA EH /(12 AN
0.15C/100 m) .

2. HEWSERE=0C . =3C . =5CHEE
TG MO T R T AR LR M A 6
Fo TRIaL A BRI B AR R S K B R R LT AR
[F), BB 2928 92°C /100 m, 3552 K E0H 947100 m,

3. HIR R AR B % R Y H ARk
SN2 SR (75 AL R AR, B R — 5 — I B
BT, LT 0 - R R bR , [ SR B
AR ESHE WIS . RFMGR Y - P05 R AR
BEEEENA SIS TR, B EREELS
£ B e A R R e, R )5 R A A
DA F B B0

4. R LYY 3 200 ~4 300 m J8], ({4
SRR AT 43 0 30 185 1L 725 B B ) L 85 L A B



Hay

FREE % AR LS I /N AR BB A R AE 425

A iR & LK B RS 4 AR
XoF R A T B R ] A R AR L
ZRPE ) TR BN B, Hh ik 4 100 m DL |,
Bf B R INK RS E . MY RS K
PE BRI B

5. A= I REE IR T 2 B A, AR R
BAE 8 HIRER 9 A%, B s i Bt Rl 42 1,

£ 3Lk ( References )

[1] Zheng Chengyang, Fang Jingyun. Change in air temperature varia-
bles along altitudinal gradient in Mt. huanggang, China [ ]]. Acta
Meteorological Sinica,2004, 62(2) ;251 ~254[ ¥R, ks =.
BREAENUAFERRMELEMAII]. KRFEMR,2004,62
(2):251 ~254]

[2] Gu Wei, Li Ning. Studies of mountane climati vertical zones of tem-
perature arid and semi-arid China [ J]. Journal of Arid Land Re-
sources and Environment | 1994 8(3):1 ~11[ i T, Z7. hEER
HTR ATRX IS BEEETIERAR]]. TREFERSH
15,1994,8(3):1 ~11]

[3] Liu Xiaodong, Hou Ping. Relationship between the climatic warming
over the Qinghai-Xizang plateau and its surrounding areas in recent
30 years and the elevation [ J]. Plateau Meteorology, 1998 ,17(3) :
245 ~ 2490 XUWEFR , BeHE. 7 R SR IR S H X 3 30 3 A7
BSEHEERXRT]. BIRAE,1998,17(3) ;245 ~249]

[4] Zhong Yongde, Li Maihe, Norbert Kraeuchi. Global warming facili-

—

tates plant migration and biological invasion [ J]. Geographical Re-
search, 2004 ,23(3) :347 ~356[ bk %, 255 F1, Norbert K. 23R
BRACEHEY IS SART]. MBI, 2004,23(3) :347 ~
356 ]

[5] Li Yingnian, Shi Shengbo, Cao Guangmin, et al. The observational
studies on characteristics of microclimate in Haibei alpine meadow
regions of Q-lian mountain [J]. Plateau Meteorology, 2000, 19
(4):512 ~ 5190 20 4F AR TR, % AR LB L
o 0 X R BRSBTS [T ). i JRLU 4R, 2000, 19 (4) 512
~519]

[6] Zhang Hui, Cai Weihua, Zhang Weiguang, et al. Analysis of the
trend of temperature inversion by hill slopes[ J]. Chinese Journal of
Eco-Agriculture 2007 ,15(4) .22 ~25[ Sk#E, &304, i Ah G, 5.
R B L ot s 3 Ar i [ 1] o E AR A R0 4 31, 2007, 15
(4):22~25]

[77 Li Yingnian, Zhao Xinquan, Cao Guangmin, et al. Analyses on cli-
mates and vegetation productivity background at Haibei alpine mead-
ow ecosystem research station [ J]. Plateau Meteorology, 2004,23
(4):558 ~567[ UL, F <, H R, % WAHEEMES
REEMIHRMR EEENE RN SRR R,2004,
23(4) :558 ~567]

[8] Li Yingnian, Guan Dingguo, Zhao Liang, et al. Seasonal frozen soil
and its effect on vegetation production in Haibei Alpine Meadow
[1]. Journal of Glaciology and Geocryology, 2005,27 (3),311 ~
319 ZHE RER, MR, E BitaREEANE AL RE

M PRSP AR KR 4,2005,27 (3) <311
~319]

[9] Li Yingnian, Wang Qinxue, Gu Song, et al. Interated monitoring of
alpine vegetation types and its primary production[ J]. Acta Geo-
graphica Sinica, 2004 59 (1) ,40 ~ 48[ Z=H 4, £ 82, H D,
% BRI R A YA T B[] H BB R, 2004,
59(1) :40 ~48]

[10] Guo Yuliang. Characteristics of earth temperature and impact fac-
tors of permafrost regions along with Qinghai-Tibet railway [ ] ].
Railway Investigation and Surveying, 2007,33,(1) .61 ~64[ 3§
AR HRERMEER L X RRERFE R P WREE]. k%
#1%%,2007,33,(1) :61 ~64]

[11] Gao Rong, Wei Zhigang, Dong Wenjie. Analysisi of the cause of
the differentia in interannual variation between snow cover and sea-
sonal frozen soil in the Tibetan plateau[ J]. Journalof Glaciology
and Geocryology, 2004 ,4 ,26(2) ,153 ~159{ &3E, HEN|, E L
A HRBELERFTRNETE L FRELZE RO RE S
[J]. k1% £ ,2004.4,26(2) ,153 ~ 159 ]

[12] Song Yongchang. Vegetation Ecology[ M]. Shanghai: East China
Normal University Press, 2001 [ KK B. #M#gEE¥(M]. |
¥ HRITTER S ) RA:, 2001 ] .

[13] Li Yingnian, Zhou Huakun, Shen Zhenxi. The association analysis
of herbage yield and meteorological factors in alpine meadow [J].
Acta Agrestia Sinica, 2001,9(3)232 ~ 238 [ Z=34E | Fj4EH I
RV BERAHE BRI E SR HFR BT
[J] B4, 2001,9(3)232 ~238]

[ 14] Wang Changting, Wang Qiji, Long Ruijun, et al. Changes in plant

—

species diversity and productivity along an elevation gradient in an
alpine meadow [ J|. Acta Phytoecologica Sinica, 2004 ,28(2)240
~US[ ERE,ERE, RRE, S BERAREEY ST
AMWRAET IR E TR MY ES¥R,
2004,28(2) ;240 ~245]

[15] Zhang Hu, Wen Yali. The climate features and regionalization of
vertical climatic zones in the northem slope of Qilian Mountains
[J]. Journal of Mountain Science,2001,12 (6) ;497 ~502[ 3
B, EFDE. AR L0 ot BB B 3 BB R R4
[J]. thidb2E48, 2001,12 (6) :497 ~502 ]

[16] Zhang Hezhen, Tang Xiaoping. Development characteristic of the
shallow layer of ground temperature in basin of Braaputra River
[J1. Journal of Glaciology and Geocryology, 2008 , 8:(55 ~58)
[SRAZE, B/NTE. P& B VLI R R AR RRE [ T].
BEA&, 2008 ,8.(55~58) ]

[17] Feng Xuemin, Cai Deli. Soil temperature in relation to air tempera-
ture, altitude and latitude[ J]. ACTA Pedologica Sinica,2004,5
(41): 489 ~901 [ 2R, ZEM. +HRESRKILGEN
BHRRRNPIRIT]. 1EHFR, 2004,5(41) : 489 ~491]

[18] Apar, Erkejan, Feng Junping. Analysis on the relation between
soil temperature and air temperature of Changji City [ J]. Desert
and Qasis Meteorology, 2007,6,(1): 53 ~56 [ BTHA /R, M /K7
L, BRY. BENTESTERRWRI]. PESRNA
%, 2007,6,(1): 53 ~56 ]



426 T 27 %

4k
=

The Features of Microclimate and Vegetation Distribution
on the Southern Lenglonglin, Qilian Mountains

WANG Janlei'?, LI Yingnianl , DU Mingyuan’ , WANG Qinxue*, TANG Yanhong®,
XUE xiaojuan'?>, ZHANG Fawei', WANG Shiping'

(1. Northwest Plateau Institution of Biology, Chinese Academy of Sciences, Xining 810001, China;
2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China ;
3. National Institute for Agro-Environmental Science, Tsuku-ba 3058604, Japan;
4. National Institute of Agro-environmental Sciences, Tsuku-ba 3058604, Japan)

Abstract; Based on microclimatic auto observation systems, the air and soil temperature were measured at 30 mi-
nutes intervals in seven equidistant plots from 3 200 meters to 4 200 meters on the southern slope of Lenglongling,
Qilian Mountains. Meanwhile, the plant community of the plot was investigated, such as species composition, aver-
age height and aboveground hiomass. The results showed that the fluctuation of diurnal air temperature and the tem-
perature decreased obviously, along with the ascension of altitude. The decline rate of the annual average tempera-
ture was 0. 51°C/100 m, and that of different seasons was variational somewhat. The accumulative temperature for
=0%C . =3Cand =5C had almost the same decline rate which was 929C /100 m. The decline rate of the lasting
days was 9 d/100 m. The soil surface temperature and air temperature had the similar trend. Accord with vegeta-
tion landscape and climate characteristics, we divided the plant community in the southern slope of Lenglongling,
Qilian Mountains into sub-alpine meadow climatic zone, sub-alpine shrub-meadow climatic zone, alpine meadow,
alpine sub-snow ice sparse vegetation climatic zone. The aboveground biomass of vegetation zones showed that

aboveground annual net primary productivity decreased with the ascension of altitude.

Key words: air temperature ;soil temperature ; elevation ; climatic zone ; productivity



