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Fig. 1 Distribution of 173 timberline data points in the Eurasian continent
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Tab. 1 The correlations of independent and dependent variables
AHRRECKR L BRI A 4% () &% () Hma&E (m)  MEmiE (m)
i () Pearson Correlation 1 -0.228 (**) -0.042 -0.313 (**)
BRI R AP 0.003 0.582 0.000
FEA%L 173 173 173 173
28 () Pearson Correlation -0.228 (**) 1 -0.330 (**) -0.404 (**)
BRI PIY 0.003 0.000 0.000
A% 173 173 173 173
LM (m)  Pearson Correlation -0.042 -0.330 (**) 1 0.656 (**)
BRI MR P 0.582 0.000 0.000
FEA%L 173 173 173 173
M (m)  Pearson Correlaion -0.313 (**)  -0.404 (**) 0.656 (**) 1
BRI R AP 0.000 0.000 0.000
FEAL 173 173 173 173
BT 2001 CRINER %)«
®2 RIEKMEFRBHEEROFERBE, FESH. QEREEREEEZERKE
Tab.2 Multiple linear regression model summary, ANOVA, regression coefficients and their test of
significance for the samples in the southeastern Eurasia
FREMNRERRR® RN BEERRE  BARY WAEET R (Beta)  TIHRE (%) t
W 0.501 81.402 7261.764 10.219
S () (P=0.000) -61.467 -0.361 29.86 -7.080
28 () -31.233 -0.309 2556 -5.724
SETH G (m) 0.651 0.539 44.58 10.251

R A% F S 19 [0 U5 2R ORN SR 3K (1) 45 S BRIV K i 7R e v AR e A -5 3
25 R R B T o B2 ) — UL B AL
y = -61.467x, - 31.223x, + 0.651x; + 7261.764  (R> = 0.591) 2)
3.2.2 32°N LUEMPIR A G 2R b DO 2B 5 MR Il o BE I 2o R
T FLARER 4313 155 B B2 P AR AL A% R 7E 32°N e BRI I R 125 5. 32°NLIRg, Mk
JEBEES AR SR A, RS R IEASCOC AR, T 32°N LUK & 8 5 445 2 I 52 B .
AITARSCOC R (1812). I, FRATPRE AR A 70 o 329N DL FI 329N RIAEER 73, 735112k
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(1) 32°N AL 32°N DAEHIX 61 A Hidha sk it 5 PR E RECR M 0.536 (R3). X
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Fig. 2 Latitudinal pattern of timber line in southeastern Eurasia
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Tab.3 Multiple linear regression model summary, ANOVA, regression coefficients and their test of

significance for the samples in the north of 32°N

TIREIYGERE TR EERE  FURRE  AeMERDR AR Dok t i R Pl

R? F (Beta) %
fiig el 0.536 22.331 8300.337 6.051 0.000
4 () (P=0.000) -119.090 -0.732 5308 -5.798 0.000
2P () -15.418 -0.293 2125 -2.334 0.023
ST ¥ % (m) 0.310 0.354 2567 3818 0.000

R4 2NUBHEAMPAKREBE, FEST. QARKEEEEHER
Tab.3 Multiple linear regression model summary, ANOVA, regression coefficients and their test of
significance for the samples in the south of 32°N

JIRMYCE RHR? RN B ERSE  FIATRS BRI RE (Beta)  TUERE (%) t

Lt el 0.778 124.846 7153.514 7515
4 () (P = 0.000) 87.239 0.169 14.94 3.608
SR () -69.663 -0.554 4898 -10.418
KT (m) 0.498 0.408 36.08 7.482

m%%QHM%Aﬁm (A B SR 20, 28 P8 TR R 0 S B A s e BB 5 5
— 7T, XA REA S5 AT DI A A ARG, e T AR SR B L AR SO, A S e s . A
I, ﬁ?nmu%ﬂcﬁﬁﬁiﬁ R CR AR S) B2 ma bRk oA 55— il N =
LI (AR IR 2 (KT AR,
P45 A AR Y 1) R BOR R Bm AN S (1) £5 2RIV K B 43 B30 320N AL H Xk
LR AT SRR | 2 B RN A T g A — R B A R
y =-119.09x, — 15.418x, + 0.31x; + 8300.337 (R’ = 0.536) (3)
(2) 32°NLARS  32°N LUd HLIX 110 A4 Ecdi SR g i [l U1 5 R X ARER 20 AR i 305 38 R AR
WA, PO RBORIN0.778 (R 4). 3 AASE (L. &R JEH S ) MR AE /N
55 320N DAL X AT AR K AIANT] 28 8 WA 12 IX s MR ER A 28— B4 I 7, i
FE (LLAREN ) FA5 0 IE S 38658, 245 F14) S i DU o 22 eI
SRR, R I, 2R AR RS, AR (KT X AR
SRR E K, T H., FEAR S A XIS R R, mdLIs /N, X A TR e
FE 43 S S R Tk 7 1) B3GR A4 5 X N RS A R AR A 431 T Pk 7 0 e S A T
BRI LI, B R LA IR W2 X I i Bt FHK A3 S A s B s, A
I, T2 DX I g AR A B VR G iR ,  1i 85 J3E FVE FH ULAH  U 553 o
P45 A AR Y 1A R BORH B AN S (1) #5210 RRIY K B 43 B30 320N LA G Hi Xk
LR AT SR | 2 PN A T g A — R AL R
y = 87.239% — 69.663x, + 0.498x; + 7153.514 (R* = 0.778) (4)

4 LS5
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(2) REFEAS AT LLAZR 320N g o R AL PRR 72 2 ), Xk b4 B TN 22 J8E 1) Sk 3 e P A
DI B T AR AR B, JE TS R 2 T W8 Z 8]0 320N LARg X =i imike, 3%
G2 R S 7 o 2 W A DR P T e £ 2 0 D B S I R TV N A D (B
JERHS o 32N RIJb X 32 KRk e, Bodi mi oo A s 35 32°N LARE W AIG, [ ItE
25 B2 P ACER A K B R (GRLIE) BN 2RI A1 e JBE 9 2 5 R 15 LSS0, ) S ik 5 A
KT, EAE LIRS o 2 8 R X PR I3 (9 TTRR R AE 32N L IL i i, &
TZ AP A — R SE B G R . SRR SR, 2B AR2M s o X RN B S5k A
AR BRAL R SRR DI G . XA S — A EEA R SR R B (LIASO) X
AREA T TS AR E T, [+ 8 T ARS8 2 Ry S 1 e AT 22 PR R AN ] e g [
o N, FRATINA LAFE AT 5 E 1 L A0 A 7 375 22 1A B A L 3t 2 P 2 (R RETRUAAR
JEATATIY . AT AR ULSEPR Y o

(3) B BT SR KRB AR | 22 | il = X — A A A8 B AR DX IOu pREk
OIAVE IR O, A7 AR A B AR X AR g 2 P s iRl U =35 2 )
AR RN, FFARLEXT . SEMRARE 7 Al e B ) I B A8 JR U . OB | A, HHE
NG, AR 5 RE SN A i 25 R, e 5 22 g DS SR, 31X 3 A
R TTIRR P T35k, SEMINARSEON R/ R Z O AR T A L IHARTRIAR |
PRI T | PR PR S A B A o ASIFS AR 1T e B A g LU ARION A i ek 5
JENE S — A AR A AU SRR, AT LUSE 5 U B LA, Xo REk A 18 B K],
(ER IR B S B AR 2 AR — BB R, A BRI ST 2 it — 2025 TR R 1L AR RN
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The Effect of Mountain Base Elevation on the Altitude of

Timberline in the Southeastern Eurasia:
A Study on the Quantification of Mass Elevation Effect

HAN Fang"?, ZHANG Baiping', TAN Jing"’, ZHU Yunhai’, YAO Yonghui'

(1. Institute of Geographical Sciences and Natural Resourcesl Research, CAS, Beijing 100101, China;
2. Graduate School of Chinese Academy of Science, Beijing 100039, China;
3. Shandong Institute for Development Strategy of Science and Technology, Jinan 250014, China)

Abstract: This paper focuses on the method of quantifying the phenomenon of mass
elevation effect (massenerhebungs effect). Geographers have taken notice of mass elevation
effect and its influence on mountain altitudinal belts for more than 100 years. But so far, our
knowledge on mass elevation effect has been very limited, let alone its quantitative effect on
mountain altitudinal belts. Geographers and botanists have established many unitary or dibasic
fitting models between mountain altitudinal belts' distribution and longitude or latitude, or
both. But most of these models involve small scales and could not be expanded to other
regions; while others are established for the northern hemisphere or the whole globe with
very low precision. The reason is that these models neglect one of the most important factors
controlling the distribution of altitudinal belts—mass elevation effect. It is well known that
the higher the mountain range, the greater the mass elevation effect is. So, mountain's base
altitude could be a represent of mass elevation effect. We collect 173 samples of forest line
distribution, and use latitude, longitude and mountain base elevation (MBE) as independent
variables to build a multiple linear regression equation for timberline altitude in the
southeastern Eurasian continent. The result turned out that the contribution of latitude,
longitude and mountain base elevation to timber line distribution reaches 30.60%, 26.53%,
and 42.87%, respectively. North of northern latitude 32°, the contribution for each of the three
factors amounts to 53.08%, 21.25%, and 25.67%, respectively; to the south, the contribution
is 14.94%, 48.98%, and 36.08%, respectively. The results indicate that MBE, serving as a
proxy indicator of mass elevation effect, is a significant factor determining the elevation of
altitudinal belts. Compared with other factors, it is more stable and independent in affecting
forest line elevation. Of course, mass elevation effect is also determined by other factors,
including mountain's volume, the distance to the edge of a land mass, the structures of the
mountains nearby, etc. They need to be included in the study of mass elevation effect in the
future.

Key words: Eurasia; mass elevation effect; quantification; mountain base elevation (MBA);
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