55 43 55 5 S & 7 i Vol.43,No.5
2023 4F- 3 H ACTA ECOLOGICA SINICA Mar. ,2023

DOI: 10.5846/stxb202112103506

B, FLLE, 22 LA, DB, MG AR I T 2RI B VT B BT 7 4 A DX A% SR AR A A A5 2441, 2023,43(5) + 1843-1852.
Zhao T, Bai HY, LiJ Q, Ma Q, Wang P T.Changes of vegetation potential distribution pattern in the Qinling Mountains in Shaanxi Province in the context
of climate warming. Acta Ecologica Sinica,2023,43(5) :1843-1852.

SEEEEETENHEREREES HREREL

S, = 2 1 1 by ok 1
R EL aak Fas L gl ImiE
1 PEZAMNEE RS, W% 710128
2 FadbR=%, ¥E% 710127

FEE YA — BB F 23 TRERE T AR 5N, R AR ) A5 PRAIF o8 iy AR B 1 Y A 401 XA SRR b
X T A S RGN SR B A G S B E, WA M B R A B F bR —— A RO R 2 (EWT)
WFFE 1959—2020 4F DL B AR ST Z8 06 L) b R PG BOAB B W AE 3 A A R i A8 Ak 25 SRR (1) AR I 3 BOR B 4
PR T 62 4K ZRIE LB DT B EWT SRR EFHEH JFT 2001 4R KB EFHRAE, (2) HE T EWI XS Z8 06 Bk 74 Bodi bt
B ATE S5 A XK 43 2 IR, 2001 48 LATTZ2 04 63 TC I IR A7 ¥ Tl 5 SR AS AR 43 A1 X, 2001 47 J5 Z2 08 U Wl AR 3 s B 1 3%
R AIVEAE A X, (3) Bl AR AR, 23 UA B PG 3 0 R ol AL 40 0 7 20 A DS IR ke, T I | Ry LA R e FE A 1k 43 A
DX LA YL, [7] A 25 A e S 0 40 A X0 P R v B 1 it R adhe . M IR RR BG4k A8 fb I SR | 280 R A5 LB A e o S A
AR TE R BUR, e SR DX AR TR XA UL A O R, . (4) TEAURITEMRBE (AR 4.5 & 8.5(RCP4.5 [ RCP8.5) TR T,
AR 50 45, ZRIS TG AL K TT RE LD B AT o S Bl I AR AE 43415 IXC | SV HRGHT  46 bk LA R I 3R i 9 Il i G TR S POKE T B AR
BRI AN VA I I R R S 2 06 1L b o A DX TR RS R A R AR

SKBRIA  ALWAS Jmd 5 TEAE 3 A1 X 5 A 80 48 2 28 0%

Changes of vegetation potential distribution pattern in the Qinling Mountains in
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Abstract; Vegetation patterns are controlled by climate factors to some extent. In the context of climate change, the study of
the change of vegetation potential distribution pattern by using bioclimatic index is of useful reference value for regional
ecosystem response to climate change. From the perspective of eco-climatology, this paper studied the changes of vegetation
potential distribution pattern in the Qinling Mountains in Shaanxi Province from 1959 to 2020 and future climate model by
using vegetation heat index which named effective warming index ( EWI). The results showed that; (1) Climate warming
led to the change of vegetation heat index, and the EWI of Qinling Mountain showed an increasing trend in the past 62
years, and increased abruptly in 2001. (2) Based on the EWTI classification of the potential distribution of vegetation types
in the Qinling Mountains, there was no warm-temperate evergreen broadleaved mixed forest on the northern slope of the
Qinling Mountains before 2001, and the potential distribution of this type of vegetation appeared in the eastern Weihe River

after the 21 century. (3) With the warming of the climate, the potential distribution areas of warm temperate vegetation
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continued to expand in the Qinling Mountains, while the suitable areas of temperate, cold temperate and alpine vegetation
continued to shrink, and the elevation of the potential distribution areas of each vegetation type showed an upward trend. In
terms of area and altitude variation, the vegetation on the southern slope was more sensitive to climate change than that on
the northern slope, and the vegetation on the high altitude was more sensitive to climate change than that on the low
altitude. (4) Under the RCP4.5 and RCP8.5 scenarios, the subtropical evergreen broadleaved forest and warm temperate
mixed evergreen broadleaved forest may replace warm temperate deciduous broadleaved forest and develop into the largest

vegetation type in the mountainous area of the Qinling Mountains in the next 50 years.

Key Words: vegetation pattern; potential distribution area; effective warmth index; Qinling Mountains
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Fig.1 Location and distribution of meteorological stations of the study area
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Table 1 Climatic vegetation classification scheme based on EWI
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Vegetation forms The scope of the EWI
i FEHEM Alpine scrub 0—12
FEJRAMEL AR Cold-temperate coniferous forest 12—32
TR £ R VRS2 MK Temperate mixed coniferous-broadleaved forest 32—68
I T4 7 R AR Warm-temperate deciduous broadleaved forest 68—108
IV T 7 T 4 TR 2 MK Warm-temperate mixed deciduous-evergreen forest 108—146
BT H G E AR Subtropical evergreen broadleaved forest 146—214
AT AK Tropical rain foret 214
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Fig.2 Spatial distribution and change trend of EWI in Qinling Mountains from 1959 to 2020
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Fig.4 Potential distribution of vegetation in Qinling Mountains from 1959 to 2020
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Fig.5 Spatial distribution changes of suitable areas of different vegetation types in Qinling Mountains from 1959 to 2010
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Table 2 Variation of suitable area of different vegetation types on the northern and southern slopes of Qinling Mountains from 1959 to 2010
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Table 3 Change of average altitude of suitable areas of different vegetation types on the northern and southern slopes of the Qinling Mountains
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Table 4 Estimation of suitable area of vegetation belt on the northern and southern slopes of Qinling Mountains in 2070 under RCP4.5 and

RCP8.5 scenarios
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RCP4.5 RCP8.5 RCP4.5 RCP8.5
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FEJRAT W 55 11 EF AR Cold-temperate coniferous forest 68.2 62.9 47.3 40.7
i FEHE BT Alpine scrub 18.1 16.0 3.8 3.1
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