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Fig. S1 Sensitivity analysis of WCI delineation using different buffer thresholds
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Fig. S2 Interannual changes in interface area (1990–2023) across administrative levels. (a) WCI area. (b) WUI area.
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Fig. S3. Interannual variation in burned area (1990–2023) across administrative levels in CYP. (a) Prefecture. (b) County. (c) Township.
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Fig. S4. Multi-scale spatiotemporal dynamics of fire activity in WCI and WUI (1990-2023). (a–c) Comparative trends of annual burned area (km2) at prefecture, county, and town scales, (d) Interannual variations in burned proportion across three administrative levels for WCI, (e) Interannual variations in burned proportion across three administrative scales for WUI. In (a–c), orange and blue lines represent WCI and WUI, respectively. Solid lines indicate linear regression fits, and shaded areas denote 95% confidence intervals. The vertical dashed line marks the critical turning point of fire activity in 2010.
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Fig. S5. Distribution of burned proportions along environmental gradients in the Central Yunnan Plateau. (a–c) Burned proportion (%) for the entire CYP, WCI, and WUI across (a) elevation gradients, (b) slope gradients, and (c) vegetation categories.
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Fig. S6. Driving mechanisms of fire occurrence and intensity in the CYP based on Random Forest models. (a) Relative importance of predictor variables for the fire occurrence model; (b) Partial Dependence Plots (PDPs) characterizing the non-linear response of fire probability to key environmental drivers; (c) Relative importance of predictor variables for the fire intensity mode; (d) PDPs illustrating the non-linear effects of dominant factors on fire intensity. In (a) and (c), the inset pie charts show the aggregated contribution of factor categories, in which different colors represent Climate, Fuel, Human activity, and Topography. The x-axes in (b) and (d) indicate the gradients of predictor variables.
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Fig. S7. Temporal variations of temperature and precipitation in the Central Yunnan Plateau from 1990 to 2022. (a) Annual mean temperature; (b) Annual precipitation; (c) Annual relative humidity; (d) Dry season temperature. (e) Dry season precipitation, (f) Dry season relative humidity.
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Fig. S8. Temporal changes in the total area of major vegetation types in the Central Yunnan Plateau from 1990 to 2020. WCF: warm-temperate coniferous forests; PEF: planted and economic forests.

image5.tiff
Burned proportion (%)

40

30

20

10

(@) CYP (b)
WCI
I wUI
S S 5 N &
S S S RS R
& & &
VN





image6.tiff
a
Dry Scason Mean Termp

ry Season Max Temp
Populution Density|

Dry Season Precipitation
Coniferous Forest Proportion
Slape

Gon)

Dry Season Relative [umidity
Elevation Runge

Built-up Proportion)

Human Footprint Indes|
Shrubland Proportion)

Road Densicy|

Previous Year NDVI

<
Dry Season Relutive Humidity
Diry Season Precipitation
Slope

Dy Season Mean Temp

Dry Seuson Max Temp
Topularion Density

Gpp

Shrubland Propartion|

Elevation Ran
IHuman Footprint Indes|
Coniferous Forest Proportion
Builc-up Proportion)

Road Density

Previous Year NDVI

ses 9%

13.9%

42%
e Climate
3.3%  suc-oor  Wluel

3% Iuman activity

23% Topography

T T
Reative fmpartance (%)

13.6%

132

47.9%
4.9%
4.6%
4% 121%
Climate
R0336 Fuel

0 5
Relative Importance (%)

20.2%

Human activity
Topography

ol

K

ol

\\‘”“\/'/

[ A—

N

it i o

L~

cd Bunsdars s

e

I

Dy Sersr Reltve s (51

N —

T —

[ ———

~_

Protciod Buod-as Raes

e

v 7
oy S Kt 1.

B ) =
D S s arp )

e s




image7.tiff
—
=
~—

=)
N’
=~ ©~ © © 2 8 3 7

(%) Anprung oAne[y (%) Anpruny dane[y

1990 2000 2010 2020
1990 2000 2010 2020

1990 2000 2010 2020
1990 2000 2010 2020

~
(3
~

S =1 =) =) =)
S
=

50

0 =3 s (=]

(9] — —

(wwr) uonedioaid (wur) uopnyeydiodrd

1990 2000 2010 2020
1990 2000 2010 2020

~
<
~

O 'e) <t

— —

Glov armjerodway, (Do) @myerodwa]

on [\ — (]





image8.tiff
60000

40000

20000

Burned Area (km?)

0

Shrublands Savannas
Vegetation Type

Year [1 1990 171 2000 [ 2010 [ 2020





image1.tiff
Pearson's r:
WCI 250m & 500m = 0.995
WCI 500m & 1000m = 0.996 o WCI 500m

-O- WCI250m

All p <0.001
< WCI 1000m





image2.tiff
(a)

40000

Area (km?)

20000

(b)

20000

10000

(21'990 1995 2000 2005 2010 2015 2020
Years

({990 1995 2000 2005 2010 2015 2020
Years

Administrative Level

Prefecture
© County

Town




image3.tiff
30 90

B 400

=2

= 20 60

2

<

o 200

=10

e 30

0 ! 0 ! 0 !
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020

Years





image4.tiff
_

@ ; ) 5 ©
— WCl — WUL | 400
= i 75 i
N: " b: +0.150 l b: -0.270
= 20 A b: +0.159 ! 3004  b:+0.585
g i 50 1
< f i 200
- 10 A
2 <
g T 2 100
o] 1
0 1
! 0 0
1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 2020
Years
@ ; ©
—o— Prefecture B
£ 0.6% —m— County
8 —A~ Town
=1
=3
5
& 0.4%
=
£
3 0.2%
=)
0%

2000




