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B AR SR B R AR, Y90 0.43 C/100m, A&Z=dbi SRS R/ N TR, EER
2. Tang 2512 AFHEAEMAKIEAR 1500~3750 m BHARAS KIS, 450 F5 250 m AR S G
SEACGHEAT RN, ZRAS T R LR 43 X R A9 14 22 VAR B HR BT RE . Tang 2545 H Jb 3 41
% K 0.50+0.02 °C/100m, FEH% K 0.34+0.04 °C/100m, FEdkm A A3 A5 A
(0.43+0.05 °C/100m), dtHEAE6 AF7H (0.63+£0.02 «C/100m), H/MEX K12 A ;
AT B A5 3L S AR Y B %R K 0.49 °C/100m, 3 Ay 0.37 °C/100m, 1-12 H < J B
IR T RIS

A LR GTas SR mT A, TR YORH IS AN, TSR O R b A A
BAZES . 2012458, ZEI8 T 04K H AN R M RE AU ST A 11 A BRiES G I
R, RRSA T S R 1 L AR RN R K B 23 o A B T R S A IR, AR SC DA SR
WEAR B0 15 2013-2015 4F S AR POR A 3ERLE , 454 25 mx25 m 25 [0] 43P A DEM 4L
P, BFFER A AR B A 2S AR A ARAE , DASY) B LS 8 75 220 TR 06 R 1 1L 3 X A
ZR USRS A, SR RS DX S A AR A Rt A 285 2R e ) 1 S SR (AL RS SO 4%

2.1 AREXER

KA, HEfER . KAMMEZ =8, PR 22050 m, HFEAE M 107°16'46"
E~107°56'28"E, 33°46'46"N~37°12'1""N, &1 E RBIb 7 S 2R Z2 04 111 Dk iy = 06 il e v 0
L AR P b RS e 2 R A A IR A Y by S AR A BRI, R Ll e s TR
3771.2 m, BRI E 228 M A By . S RUAE IR, i R —H
RS RAESS . S B ERMER P E SR M G2, i
A P DIV AGHT R IR T AT X A — N A= W 0 TR R
2.2 HHERIR

AR B S EAEE . R 1L 2013-2015 4F 11 MRAES Gl 0 5 H B35
EEGE, SN E. B 15, BIR25 . R3S, FEAE. A ARy 7
NS ® VRN =ab R E R /N Iy N S/ U BN NSE /A 0| AU TN NS /N S E ARSI
AWk o5, A S iR TR R v L N PP
JUTAbFIrg 2 b, o8 L Tab. 1 fhi inf;)ﬁrurlr-fjico?LJ;I r;‘;foiif\gfj;—ttations

( % L, Fé—] 1 ) ’ EE Ig% @ % /_:\ % E’ :J:/—‘Eé in Mt. Taibai of Qinling Mountains
1959-2015 47 3% 2k 57 4F (19 H 33 it 44 SCA 33.998 107.811 3378
P5, WAR A 1543.6 m; DEM %#i 53 i 15 34004  107.815 3213
PR 25 mx25 m, i 2 34000 107.816 2767
|7 T35 34.013 107.833 2253
3 élj:l: % 5 ﬁ:H:ﬁ‘ é%fé’?\% 34.067 107.467 1510
EARTIES 34.004 107.755 1273
. . PRRS 34.083 107.683 857
3.1 HERAYRT R BT BN 33.998 107.811 3378
311 BAHBEONRERE i LN S 33.884 107.409 2329
R AR A 1R 2l A 2013- M ORPEARLE 33.969 107.299 2000
2015 22 3 S B THE TS 1Y KPS 33.872 107.455 1988

SR EBCRE BT A S04E Lk K I 33817 107.517 1232
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Fig. 1 The location of the study area and meteorological stations
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Fig. 2 Annual average temperature and precipitation in Taibai County in 1959-2015
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Ja kAR €2013-2015 4F P E SR AR "R, 2013-2015 4 i E SR IEHAE R

R, I AFRAER G0k i h BE BT PR = v X345 1l o, SR UL 9
KHABESG S ST T T BEZE T8 N BRI SO Ji A~ 55 2013-2015 R4 H RS
B3 5 5743k 1-12 A SRR A A R 80 K F0.98, HIkE]0.01 K- &k
g, FeMAMELE 34N H IR RS 57455k 1-12 A A AR AR &
B — 30

PRI, A A IS TRIEESR 2013-2015 4F 114N 4200k 5 58RI 3R 45 19 S 0 ELCR
AT sz A O 1 L1 A SR BV A AR AR, IR T IR P il 1
3.1.2 HAFBREEREN—EMESH  FIH SPSS 22.0 Gt it 4k f4:XF 2013-2015 4FiE 2L 3
AERGALEAS A RIR ECR (362) MEAT22 A, M AT 2 3 4F ST BLDRR A 2
SHEHAESFENZS . NR20H, GilE FN TR P AT 0.05, I 2013-
20154F45 H ma At R B 7 2 FPF I EH T R E 22 5, AR 22 95% B (5 X [H] 5
0, JRFIFESL 3R R IR T W 2 5 .

R, K 2013-2015 4F 405 (8] RO B B9 R BRI THMEACAR B],  DUSE MERR b RAE
K LS B ) RUBE AR B i SEBRAR S

R2 20132015 FXALBEIEHSEERRERERISITE

Tab. 2 The statistics of significant difference tests on air temperature lapse rates on the
southern and northern slopes of Mt. Taibai in 2013-2015

K gitt F P-Value(F) T P-Value(7) 95% F {5 X [H]
2013-20144F (N) 0.322 0.576 0.061 0.952 0
2013-20154F (N) 0.891 0.375 0.467 0.645 0
2014-20154F (N) 0.142 0.710 0.398 0.694 0
2013-20144E (S) 0.210 0.651 0.277 0.784 0
2013-20154F (S) 0.866 0.362 0.947 0.354 0
2014-20154F (S) 0.311 0.583 0.689 0.498 0

3.2 KAWEILEEHRREERE TR E

13547 2013-2015 4K I IIAE YR R AR L K . WNIEI3 el LIE 1, TCier
P b, RAAIR SR EA B TG, LMERIE R R T 095, RN
PROB R LR S 73 A b SR A8 A i 2 B 2R

2013 4F . 2014 4EF1 2015 4E a3k . JLHAE Y4300 4 0.508 °C/100m F10.522 °C/100m .
0.502 °C/100m F10.515 °C/100m. 0.487 °C/100m F10.501 °C/100m. y¥ Kby K T E bk,
H2 T ZRbR AR, FPrE 252008, FIE2013-20154F)db3 4 0.513 °C/100m, B
P A 0.499 °C/100m, HZEIS XL H B B4 4E 8B m TR, HAb S, 2
REERE/NT R, ARG SAFR T A R,

ME3HRELT A, FHZmME (WREH) MG ELr, R4
BRI A A R — 22 e M LA et RlyBehtase . X
JEH T ZEW R R A IERE S, Xrdtas e, mZdbbEm sz, I
VA 1X 32 1l T 6 S5 R e YA DXL T 32 R AR A K A | RS A8k 46 52 i A R e 39 T 3
FHA/INT 2000 m AR HER X A= T 3300 m @9 1L ALy 5, 17 2000~3300 m Y ik
Xyl
33 KBWLWSKEERENHNTEZRM
3.3.1 BiLEEHRMEENTAME 23 H2013-2015 F AR RZEWHTIREIE . H
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Fig. 3 The annual average air temperature lapse rates on the northern and southern slopes of
Mt. Taibai in 2013-2015
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Tab.3 The air temperature lapse rates at multi-time scales on the southern and northern slopes
of Mt. Taibai in 2013-2015 (°C/100 m)
SGHER 20134EdbH 2013 4ERGH 20144E0bH 20144E R 2015 4E4bd 2015 4E R 3k

1H 0.328 0.439 0.381 0.453 0.338 0.404
2H 0.381 0.416 0.326 0.383 0.474 0.500
3H 0.560 0.542 0.584 0.557 0.473 0.498
4 A 0.574 0.571 0.544 0.553 0.593 0.587
5H 0.584 0.517 0.629 0.538 0.605 0.549
6 0.588 0.490 0.620 0.527 0.577 0.532
7H 0.536 0.487 0.680 0.536 0.656 0.525
8 A 0.702 0.605 0.592 0.532 0.617 0.509
9H 0.555 0.510 0.466 0.462 0.542 0.480
104 0.529 0.502 0.476 0.462 0.446 0.437
11H 0.481 0.521 0.477 0.517 0.314 0.384
127 0.444 0.502 0.456 0.512 0.380 0.436
B 0.573 0.544 0.586 0.549 0.557 0.545
ES 0.609 0.527 0.631 0.532 0.616 0.522
B 0.521 0.511 0.473 0.477 0.434 0.434
ESs 0.384 0.452 0.388 0.449 0.397 0.447
AR 0.522 0.508 0.515 0.502 0.501 0487
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Fig. 4 The monthly air temperature lapse rates on the southern and

northern slopes of Mt. Taibai
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(2) ZEW Ly Xy e s ()R 23 (] L R B Sl i 25 Sk o FE 2RI [, 2013-20154Fyix
KM W E 2, AT, Mis/IMErRIUIII AT, HBEME Y e KT
e, MiAFMR, b NTRISE, KM EES . BE, mERdurE Yy 05
4 0.546 °C/100m F1 0.572 °C/100m; XK Z& 4 0.527 C/100m 1 0.619 °C/100m; Fk 2= Ky
0.474 °C/100m F10.476 °C/100m; 275k 0.449 °C/100m F10.390 °C/100m.,

(3) BN H B bR R B A —20E, ESRAIXT & H 4y, R
FE, HAbBZRfig A, 750.3 °C/100m, M4 htaE; fE4h (1-2 H) F4E
K (=12 ) ey NFradt, mis-9 AR Fradk, HymgdtBiHERK, 290.1 ¢/
100m, F3EEMEHIAE3 Hakk4 H, S40.57+£0.02 °C/100m, Tk B 77 Hekig A,
247 0.68+0.03 °C/100m, fH/MEYI A1 H, FEHR 0.43+£0.03 C/100m, JtHE A 0.35+0.03 °C/
100m, TR, oK, R, P Mg 8 S5 2 | R E L EER, ST
Ly b I B R A ) 28 AR A A AE B I 22 Sk
4.2 itig

(1) ARG LW K A Iy TRl AR S 2 1 X 1y, HAS S ys 1
Y, X5 HMSE X R ARG 0l SRE FRIRT DL Rl s KRR 43 A1 T4K 2000 m LA 1Y
AT, T AR S K I R IS AR Ry, X — 258 T RE -5 AR I 1 J7 vk
A sk AR BEA G

(2) AFENyZAE Mo 25 A madb 225, SHTABZEIRyTOR AR —2, 1 HyRgk
TAbhe, &FAudy/NFrgdk, EFRz, HE5RIA 592109 7 H m bk B R A0 5 &
firAs 1-12 AR BRI R TR A e 22 57, BmASCH, 5-9 Hydtd K TRk,
1-2 A F11-12 A ydb 3N FRast.

(3) ASCIHETF A0 F R A L F ACAS R 4R 03 2 = AR S geds , HoRAikb+
ZRIBNE L, BEES Pk, TR R 1Ly AT B T SRS ZE 08 LU HbYE
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Temporal and spatial variability of air temperature lapse rates
in Mt. Taibai, Central Qinling Mountains

ZHAI Danping, BAI Hongying, QIN Jin, DENG Chenhui, LIU Rongjuan, HE Hong
(College of Urban and Environmental Science, Northwest University, Xi'an 710127, China)

Abstract: Air temperature lapse rate (y) is taken as one of key input parameters when we
evaluate the response of the mountain ecosystem to climate change, and its accuracy is very
useful to the related research in the future. In this paper, based on the datasets built based on
data from standard meteorological stations in Mt. Taibai, the tempo- spatial distribution
characteristics for the variations of y were evaluated by using DEM images at a 25-m resolution
as well as daily average temperature during the period of 2013-2015. The average value of
annual y on the northern slope (0.513°C/100 m) was larger than that on the southern slope
(0.499°C/100 m) during the three years, and a greater variation in different altitude regions was
found on the northern slope than on the southern slope. The variability of y was significant at
different time-scales. At the seasonal scale, the peak of y (0.619°C/100 m) on the northern slope
occurred in summer, while the peak of y (0.546°C/100 m) on the southern slope appeared in
spring. Meanwhile, the minimums of y on both slopes (0.390°C/100 m on the northern slope
and 0.449°C/100 m on the southern slope) were found in winter. Compared with the southern
slope, the values of y on the northern slope were higher in spring and summer, while they were
lower in winter and almost the same in autumn. At the monthly scale, the larger values of y
appeared in the warmer months on both slopes, and the larger variation in y was found on the
northern slope. The values of y were higher on the southern slope than those on the northern
slope in January, February, November and December, while they were lower from May to
September. The results clarified the rule of temperature- altitude variations in Mt. Taibai in
recent 50 years, which could provide a theoretical basis for the quantitative researches on
temperature distribution characteristics and the response of the ecosystem to climate change in
the mountain areas.
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