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Abstract

Based on data regarding the atmospheric heat source over the Qinghai-Xizang Plateau from 1985
to 2010, this study systematically analyzes the interannual and seasonal variation characteristics
in the intensity of the atmospheric heat source using trend analysis, EOF decomposition, and the M-
K abrupt change test. The results indicate that the intensity of the atmospheric heat source over the
Qinghai-Xizang Plateau generally trended upward during the study period, though the process was
characterized by distinct phases and fluctuations; interdecadal evolution was marked by significant
oscillation in the late 1980s, dampened fluctuation in the 1990s, and a slight intensification in the
early 21st century. Seasonally, the intensification of the atmospheric heat source was most pro-
nounced in summer, which also exhibited the largest interdecadal amplitude. Spring showed a pat-
tern of initial weakening followed by intensification, while autumn and winter were characterized
by gradual intensification against a background of net heat sinking, with autumn displaying a tran-
sition from heat sink to heat source. EOF analysis revealed that the first mode primarily reflects
long-term trends, whereas the second mode captures stronger interannual fluctuations and inter-
decadal adjustments, with distinct modal characteristics across seasons. M-K test results identified
specific turning points in heat source variations on annual, spring, and summer scales, yet the over-
all abrupt change characteristics were not significant, suggesting that changes in the Qinghai-Xizang
Plateau’s atmospheric heat source are primarily driven by gradual adjustments. This study eluci-
dates the nonlinear evolution and significant seasonal variations of the atmospheric heat source
over the Qinghai-Xizang Plateau, providing a reference for further understanding the plateau’s ther-
mal anomalies and their climatic effects.
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Figure 1. Interdecadal variation of atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010 (unit:
W /m?)
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Figure 2. Seasonal variation of atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010 (unit:
W/m?) (a) spring, (b) summer, (c) autumn, (d) winter
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Figure 3. EOF time series of annual atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010 (a)
the first mode, (b) the second mode
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Figure 4. EOF time series of spring atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010 (a)
the first mode, (b) the second mode
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Figure 5. EOF time series of summer atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010
(a) the first mode, (b) the second mode
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Figure 6. EOF time series of autumn atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010
(a) the first mode, (b) the second mode
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Figure 7. M-K mutation test of atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985 to 2010
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Figure 8. M-K mutation test of atmospheric heat source intensity in spring over Qinghai-Xizang Plateau from 1985 to
2010
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Figure 9. The M-K mutation test of summer atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985
to 2010

9.1985~2010 FEMSREFRSAIREE M-K KL

i M-K 282545560 UFK 2R ZBALRRE (18] 9) vl 4, fE45T UFK Fl UBK P45 - 2R AE XA (G — A8 X

DOI: 10.12677/ccrl.2026.155115 1089 SR TR


https://doi.org/10.12677/ccrl.2026.155115

SRR, X

RO)JE UFK 73 S B N IEAE, 3R BH 75 3R e S KR i B2 AE 12 I T B PN PR Fr 3 a4 . 1985~2000 4 7
Fi, UFk HZR s K%, HAE 1988 4E /£ 47 UFK 20 &l B4 N IEAE, JEAE 1996 4F 24 #5E T 0.05
R E VAP IR S 2, X R E RN AR Rigaaiasy, HkA TR, HTHAHMERNZ S
(BN R)AL T 1985 A Ay, HHIC AT Al, H R R IE SR EE 7R 1985 T K4 T R48: 2000~2007
RN URK iz mim/ls, Bl G TES DI/ Mg K 5 )ORIE/NE 0 fifffic. MAFERPRERE, 20 it
80~90 fFAR, UFK HIZ(REFEC NG K, HAE 90 AR KIEEH A, RFTELHIN, KK
TR FE AR R R I G Rk 3 21 LT URT) 5~6 4E 1N, UFK BIZRZHR/N ;s 7ERE G I T iy, diZe Rk
A B, FELE 2009 FEHHITI/NE 0 ML, HEEfE UFk 5 UBK B2 G it — DA K .

HH M-K AR5 URK 28 RRAE(JE] 10)mT %0, 7EZ 0t UFK A1 UBK P25 2R 128 XS (B — A48
X )G, UFk A &8E/NT 0, BEJSYINIEAE, 2207 5 a5 RS R 8 P 7 12 B[R] B N 96 8 Uk 59 )i £
FRI oA . 1985~1992 /i ty, UFK HIZRFRGEK A, H UFk 7&K T 0; Bif5 % 2005 FAf,
UFK 2k 28/, HAE 2004 47647 UFK 2 & BB R v, Bl 578 2006 4 4247 )6 IEE: JF
1E 2008 /A5 EIE T 0.05 MR EMK-FIG A2k, XTI SRR AR BRI oREs, HRAET
AR, TP IIAE (5 — AN X E) AT 2004 £ /247, HIL AT &L, BKEERASRIR TR A 2004 4E T
R T A . WAERBRAEKE, 20 tH2d 80~90 4E4RY), UFK LR AREF BN RIS 8K fa3h; 90 4548
2 21 tHETFUR 1) 5~6 FE P, UFK #hZRIZ Tk /N ETE 2004 4F 76 47l IE AR 6 8 4 o 0Vl Ja LG IEAE 78
BEJE R P, iR AR % AR, HAE 2010 SE T IR/N S 0 P .

1985 1990 1995 F 2000 2005 2010

Figure 10. M-K mutation test of atmospheric heat source intensity over the Qinghai-Xizang Plateau in autumn from 1985 to
2010
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Figure 11. The M-K mutation test of winter atmospheric heat source intensity over the Qinghai-Xizang Plateau from 1985
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