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Abstract

This study systematically reviewed and analyzed the Holocene forest fire-related record data from
southeastern Yunnan, clarifying the characteristics of forest fire occurrence and evolution in the
region, and exploring its intrinsic connections with regional climate fluctuations and human activ-
ity processes. The study reached the following conclusions: (1) The frequency and intensity of re-
gional forest fires are significantly constrained by natural environmental conditions. High-intensity
and high-frequency forest fires often occur during cooler and drier climatic phases or periods with
prominent human activities; whereas periods with less forest fire activity mostly correspond to
stages with higher levels of warm and humid climate, as well as superior hydrothermal conditions.
(2) From a long-term evolutionary perspective, the dominant factors regulating forest fire changes
have undergone significant changes. Before 3300 cal yr BP, climatic and environmental changes
were the core elements driving regional forest fire fluctuations; since 3300 cal yr BP, forest fire
evolution has been jointly driven by climatic factors and human activities. With the intensification
of human production and living activities, the content of charcoal fragments in sediments has con-
tinued to rise, indicating that the impact of human factors on forest fires has gradually exceeded the
regulatory role of natural climate. (3) The spatial distribution characteristics of modern regional
charcoal fragment content are highly consistent with satellite remote sensing-measured fire data.
This result not only validates the scientificity and accuracy of using charcoal fragment indicators to
reconstruct regional paleofire history, but also visually reflects that areas with high charcoal frag-
ment content distribution are highly consistent with areas where human activities are concentrated
in terms of spatial distribution.
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Figure 1. Overview of the research area, elevation data from https://www.gscloud.cn/
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Table 1. Forest fires in southeast Yunnan since the Holocene
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Table 2. Forest fires in modern southeast Yunnan

= 2. PRERBAARIMARESR

5 R
FFFE X% HAh
0~50 um 50~100 pm >100 pm
VRFIIL & 2 iig 52 B VA e
VAR EE & is AT
VAR F R i i WA
5. &g

STt DRV R B AR AR K 9 1 R A 52 B S AR AN R B XUE 520, 11,500~6000 cal yr BP LA
K, ARAEARAKT ARARKCR I FEM K, R IR R B A i, K N R AR AR K R A, FEA R
H I BE A, R AR ATR AR AR K R 5 6000 cal yr BP LA, AZRIGEEHE G, 5= 8 ik E T+
B, AT RIS S AR AR JCR R AR, B E i T SRR R . BT B R JE A A TR
B, ANRURL R S8 o LU s mT e 7 R Rl DX P K RS Bl o VELAR B AL X ek o TR R B R AR R vy, (R
ZHhar NP VE IR BRI, FIGTIE SE TS S M AR R K R R A R RAFAE R A E . A
W90 45 & T M 510 o 5 AU E A, XU F 52 N 875 B0 A2 R X S AR AR R AL I LR 35 . 4l it i
B EPXTNVREE . N KA 1 B 5 DX el A K1 A A MR, DGR 22 B Y Rbk ko 9 35

EI R 2% LT 6 DA MK R I R G PEIR A HAS 2, 2B AR S5 A R, B BRI e 7%
I REIB AR KRR G AR IR bR I 7 SRR K GBI 9T, RefE A RO IR KRR . TS
HENEBRHAE, AN S IRV . AT T DR B A8 B BOR W 7T B, R G ST i X S dRpk
KRIGEN GRS NIESZ P TERIS, [ B F AR A 5 N A 2 TE s A BAR T, TS
AN 3 52 AN AT R0 FRpR K o R AR AR A5 40 AT A SR R TR AL o R DA 8 B SR AN AT g X bk b A=
AR MOl SRS 2 BRI B0 S8, WA e E AR AR HE . ARIXE S DR K T 4% TAE
AL RE BIE S % 5 S R .

SE 3k
[1] Bowman, D.M.J.S., Balch, J.K., Artaxo, P., Bond, W.J., Carlson, J.M., Cochrane, M.A., et al. (2009) Fire in the Earth
System. Science, 324, 481-484. https://doi.org/10.1126/science.1163886

[2] Pausas, J.G. and Keeley, J.E. (2009) A Burning Story: The Role of Fire in the History of Life. BioScience, 59, 593-601.
https://doi.org/10.1525/bi0.2009.59.7.10

B] =HAMTERERRS. ZEAE WHREM]. BY): = AR, 1998.

DOI: 10.12677/aep.2026.166112 1110 N RI R Y


https://doi.org/10.12677/aep.2026.166112
https://doi.org/10.1126/science.1163886
https://doi.org/10.1525/bio.2009.59.7.10

A ERH

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]
[18]
[19]

[20]
[21]

[22]

TF. mElAEM]. B = ERHE R, 2005.
RS, REK. mEEHEM]. Jbat: Bl di s, 1987

Whitlock, C. and Larsen, C.P. (2001) Charcoal as a Fire Proxy. In: Tracking Environmental Change Using Lake Sedi-
ments, Kluwer Academic Publishers, 75-97.

Patterson, W.A., Edwards, K.J. and Horton, D.G. (1987) Fire History of the Western United States Inferred from Char-
coal in Lake Sediments. Quaternary Science Reviews, 6, 243-261.

Whitlock, C. and Anderson, R.S. (2003) Fire History and Climate Change: Lessons from the Past. Annual Review of
Environment and Resources, 28, 387-424.

skar, ME, BN, & ZFORMNRESE MIS3 BB DRI AR 5 AN SEESN[I]. S IUAHT A, 2024, 44(1):
29-47.

IRAT, FAT, WHARE:, . JE R RMREE 150 FEHEM AR B R HIRS R R[], s 4E, 2025, 44Q2):
345-353.

Y, il = E R R AR O A8 < AR U VKT DR AR 5 AR [D]. S DU BT TE, 2024, 44(1):
48-58.

ARBeH, AT, FOMEE, & AFEEINE T K Z R P S TR A LIRS BRI TIRO R I]. AR,
2025, 37(4): 1123-1132.

Marlon, J.R., Bartlein, P.J., Daniau, A., Harrison, S.P., Maezumi, S.Y., Power, M.J., et al. (2013) Global Biomass Burn-
ing: A Synthesis and Review of Holocene Paleofire Records and Their Controls. Quaternary Science Reviews, 65, 5-25.
https://doi.org/10.1016/j.quascirev.2012.11.029

TR, AR, T8, . RIROKHDUR b E 7 R X K s Bl T s R AR S R g psma[)]. SR A,
2024, 44(1): 59-71.

Li, H., Jing, Y., Zhang, H., Shang, X., Duan, L., Li, H., et al. (2024) Human-Altered Water and Carbon Cycles in the
Lake Yangzong Basin since the Yuan Dynasty. Water, 16, Article 1271. https://doi.org/10.3390/w16091271

A AL, AL PU R RSIME (R AA) M. 5T AR, 1982.
WIR. AEIEE R EM]. TR, KGR R R AR A, 1987
D HRIE S FE BB ORI A . SO BIRIR LR R(M]. B = AR R, 2003.

IPCC (2023) Synthesis Report of the Sixth Assessment Report (AR6). United Nations.
https://www.ipcc.ch/assessment-report/ar6/

Tk, TRE, A/, & mEIRILKOR BIEES T BB R L[J]. HEIULHA, 2024, 44(1): 214-225.

BARIH, B0, KR, & = FRBIRBhE e REFENEE RALR T[] A2, 2022, 41(2): 295-
307.

Hah, FRS. i RERBARIEERS K ED]. BB B, 2007, 26(2): 129-140.

DOI: 10.12677/aep.2026.166112 1111 N RI R Y


https://doi.org/10.12677/aep.2026.166112
https://doi.org/10.1016/j.quascirev.2012.11.029
https://doi.org/10.3390/w16091271
https://www.ipcc.ch/assessment-report/ar6/

	全新世以来滇东南地区林火演变规律及驱动机制研究综述
	摘  要
	关键词
	A Review of the Evolution Patterns and Driving Mechanisms of Forest Fires in Southeast Yunnan Since the Holocene
	Abstract
	Keywords
	1. 引言
	2. 研究区概况
	3. 研究方法
	4. 森林火灾规律变化研究
	4.1. 全新世以来滇东南森林火灾记录
	4.2. 现代滇东南森林火灾情况

	5. 结论
	参考文献

