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Influences of topographic factors on forest structure and composition
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(1) Influences of topographic factors on forest structure and composition
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(1)

Influences of topographic factors on forest structure and composition
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dry valley shrubs below 2100 m on the western slope;
abandoned cropland at 2600 m on the southern slope;

pine forests at 2400- 3000 m on the western slope;
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mixed pine and fir forests at 2800- 3300 m on both western and southern slopes;
mixed conifer and broad-leaved forests below 2700 m on the southern slope;

mixed maple and broad-leaved forests at 3400- 3700 m;

mixed fir and rhododendron forests at 3300- 3600 m on both western and southern slope;
mixed oak forests at 3300- 3600 m on the southern slope;
fir forests above 3800 m;
high-elevation shrubs and meadows above 3900 m on both western and southern slopes.




(2) Temporal and spatial distribution pattern of disturbances and their influences on carbon storage

Fire loss probabilities Non-fire loss probabilities N

Topographic factors  Fire loss Non-fire loss
Elevation 31.25 28.51
AspectNS 31.03 27.18
AspectEW 8.07 4.83
Slope 9.64 8.19
TWI 9.25 4.70
TPI 10.77 26.61
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(2) Temporal and spatial distribution pattern of disturbances and their influences on carbon storage

(a) North transect (b) East transect
(b) |
(c) South transect (d) West transect -~ 25 T ‘ |
4000 w00 g |
9001 o £ | |
5 15 om ¢ O 3800 o o o o <& e 2() — | |
500 g SIS 3700 o o ®» O <o o | |
3600 o o cm o o Jo0o ki o ®» O > = ~ &
3500- (=] O <o O < i = i & i = 1 5 T % > ‘
. = - 21
3400 o o cm o 1300 B o= —
il 7yl o oo B 1 O
o m o [=1)) - |
a @ ; s | |
a o a o oo o o E | |
o ] a 5 i P 0.5 1 [ |
a o o ) |
27001 o i |
2500 = 0 Donmm o
P ausanibuliliisi 00 1= . — , .
25001 cammmo P
2400+ A oG O 0 2200
- 1800 1850 1900 1950 2000
22004 A PANRPAN ommEO B 2 2000
Year
Disturbance type O Fie x SR
a) North transec ast transec
North t t b) East t t
42001 E 42001 A A /N
gie ’ :
= 3000 S 4000
S 7 4
Z 38004 o 39001 . . 7 LY . .
% 37004 1950s  1960s 1970s 1980s 1990s 2000s 2010s
& 36004 Year
3500, . . , , Q , (d) West transect
1950s 1960s 1970s 1980s 1990s 2000s 2010s
Year 42004« -
(c) South transect 4100~ - -
4000
4200 4 3900 4 o o &
4100 — = === - = 3800+ < <
4000 == === = === == mmm e 3700 Yol
3900 3600 <
38004 o 35004 o fod
37004 o o o <& 34004 [¢] o
3600 ] o a S 33004 [u] o o o o
3500+ o o) < 32001 o
E 34004 O o o o o 2 31001 o o
g 33007 © £ 3000 o o
g ﬁgg- o o o 29004 o o g
3 S0 o o 28007 - 0
= i 2700
2500 o 2600
2700 o o o 25001 o o
P 2400 o o
2500 o 2300
2400 o o 2200
23001 2100
2200 [N A 20004
1950s 1960s 1970s 1980s 1990s 2000s 2010s 1950s 1960s 1970s 1980s 1990s 2000s 2010s
Year Year

Disturbance type O Fire O Logging A Landslide < ley precipitation




(2) Temporal and spatial distribution pattern of disturbances and their influences on carbon storage

s00 | (@) North transect
500
400
300
200
100 {a) Soil (b) Litter (c) Woody debris
0 +———F—F—+—+—+—+—+——t——— Loggings in 2000s-2010s - g e —e—
o~ 600 - (b) East transect .
‘e 500 E:‘ Loggings in 1980s-1990s - lel Il e
4 =3
= 400 =) Loggings in 1950s-1970s - 1 ] —e—
O 300 - =
%" 200 - = Fires in 20005-2010s - e Ho .
1 = =
B 102 L 2. 2 Fires in 1980s-1990s - e i gl
.H T T T T T T T T T T T T T T T T T T T {< S‘J
—
2 600 1 (c) South transect . //Y‘ FT o~ 2 Firesin 1950s-1970s - ol i ro
= 500 A A [ 6 E %
= 400 - Il \\ }5 \ rS Aa Ebﬁ (d) Non-woody vegetation  (¢) Woody vegetation (f) Ecosystem
=) . N VAR L 4 50
.-E 3004 @ 14 X § ,’ \\ L 3 g ﬁ Loggings in 2000s-2010s e e
S 200 - . \-., B E \\ L, = . .
150 o ~\3 \ / § \&% s\\i N » : £ Loggings in 1980s-1990s - o e
O‘ N Ry .',: = O r L
0 - hw'\\l I\\l\\ l“-il&IszI\\lﬂ'l&I&.\'*l\\l ey ° N l’ L o EEm Soil - Loggings in 1950s-1970s - —e— ted
600 4 (d) West transect - 70 Woody vegetation o
X . Fires in 2000s-2010s 1 e —e— aa!
500 /’\ - 60 | EEEE® Woody debris
400 4 Jd \ - 50 Non-woody vegetation Fires in 1980s-1990s - te . I
\ - .
B ) 1tter T
300 § I | :g M Fires in 1950s-1970s - gl g
200 A § —v— WOOdy debris T T T T T T T T T T T T T
\ §§ = - 20 , 3 2 -1 0 1 3 2 -1 0 1 3 -2 -
100 1 3 § “ININ \ § = = ST Non-woody vegetation Coefficients with no recent disturbances
0 .v,av,-e_%_.& v, “\;\ &ﬂs\'\_‘\% Rg. '\. }'\: S s —o— Litter
DDA 50 <00 (A 2R R AR AR 0 R0 R o e

Elevatlon (m)



ts

in aspec

ions and mounta

-line species at different elevat

ial growth of a tree

imate on the rad

Influences of cl

)

(3

EECRUEr L)

o meaes

5 g

0=
oo oo coEES

Si=isisi=l= o

AcncnenaAlcn

120¢-200¢
020Z-100¢
6102-000¢
810T-6661
LT0T-8661
910C-L661
S102-9661
v10C-S661
€10-v661
¢10¢-¢661
110C-C661
0T0C-T661
600C-0661
8006861
L0O0T-8861
900C-L861
S00C-9861
700C-S861

0 WE00N €00 €00 0TSOl

vo.o 10°0 L 200T-€861

200 L 100C-C861

10°0 S0°0 - 000C-1861

00 8010 | 0061°0%T

10°0 €0'0 | 3601-6L61

10°0 €00 - L661-8L61

700 00 F 9661-LLO6IT

00 F S661-9L61

700 F Y661-SL61

100 F €661-vL61

100 F Co61-¢L61

100 - 1661-CL6IT

10°0- L 0661-1L61

100 - 6861-0L61

100 - 8861-6961

100 F L861-8961

700 F 9861-L961

€00 - G861-9961

700 F ¥7861-S961

00°0- F €861-1961

700 F 861-€961

€00 F 1861-C961

€00 F 0861-1961

70°0 | 6L61-0961

100 F 8L6T-6S61

it L

me- Www- L SL6T-9S61

00°0 €00~ F YLOT-SS61

10° <00~ k- €LOT-YS61

200 hc.cn L CLOT-€SO1

$0°0 L0°0- F 1L61-TS61
ﬂ on
£ F
E &

n

-0.250.000.250.50

tau

w ;
7
C
Z




(3) Influences of climate on the radial growth of a tree-line species at different elevations and mountain aspects
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Future research

* 1) Investigating the complexity among various disturbances and their
interactive impacts on forest dynamics.

 2) Tipping points of response of trees to warming over time.

 3) Highlighting the principle that the success of forest restoration is
inherently linked to disturbance regimes.



UNIVERSITY OF u
EASTERN FINLAND HELSINGIN YLIOPISTO

Thanks!

Zhongqgian Cheng
zhonggian@stu.pku.edu.cn

Google scholar: Zhonggian Cheng
ORCID: 0000-0002-9846-0747


mailto:zhongqian@stu.pku.edu.cn

	Patterns of forest structure and carbon storage and their responses to disturbances in Shangri-La, Yunnan
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Future research
	Thanks!

