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°Intr0duction

While extensive research has investigated tree cover dis-
tributions 1n the tropics [1,2], a notable gap exists 1n un-
derstanding the response of tree cover to environmental
variables and the underlying mechanisms in Indonesian
ecosystems, with its vast peatland areas.
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The understanding 1s important to assess the system be-
havior and the resilience of the ecosystems to changing
environmental conditions.
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(red). The color darkness increases with the increasing tree cover.

Tree cover distribution with fire: locations with high fire counts and
high tree cover are close to the coasts (see areas 1n blue).

a) No evidence for the fire-tree cover positive feed-

back 1n peatland.

b) Implied higher resistance of peatland tree cover to
fire compared to non-peatland with the same inter-

mediate fire incidents.

c) Resistant tree cover exists following fire disturb-

ance 1n peatland.

Discussion and Conclusion

d) Amplifying effects of fire susceptibility on tree

cover 1n non-peatland.

¢) Implication on different management practices re-
quired for peatland and non-peatland, to mitigate
the ongoing climate change.

Hypothesis

Non-peatland Peatland
A B -
Fire Tree cover Fire Tree cover

Grass Peat soil

Tree cover
Tree cover

. X , X
Fire Fire

a) Nonlinear response of tree cover to fire 1n non-peatland

b) Different feedback mechanism 1n peatland than in non-
peatland

100 -

80 -

60

40

20 -

o
|

Tree cover (%)

0%)
Q

60

40-

201

Results - Part 1 L o , , . .
Non-peatland A Peatland B Frequency distributions of tree cover with increasing fire at various Relative importance in
T e Human Footprint Index (HFI) levels™*:; predicting tree cover
IR R R y8935e"p(0-21*x) T T
RERRRRRRER RN RO o0 | 2l e m el e B s BB a) Switch to low tree cover mode 1n non-peatland (A-D) (with fire count as the strongest
D e o L =TE b) Persistent high tree cover mode 1n peatland (E-H) predictor in peatland)
Nl | *+Ti+ 40 Non-peatland
W oeeee o O 7 BT . Non-peatland tree cover on 0.17 **
' SRR N = . 20 - Elevation
L H H | 0 7 | [[y=855+ 432" x+ 0147 " x"2 0 fire counts 1-5 fire counts 6-10 fire counts >10 fire counts MAP 013
| iy = =L | = 0 - R T H H EN 1.0 Wetness OO§ kK
16 19 22 25 28 31 34 37 ) 2 4 6 8 10 12 14 16 18 20 22 24 A 0.03 **+
~ : ®
Total fire counts in 2001-2021 [y Fire count e
C D - ll Soil moisture: mL¥s
vy -0.5 0 0.5
% L 100/ L 0.0L> et _ _ _ - Correlation coefficient
8 AF N = 0 50 100 0 50 100 0 50 100 0 50 100
j % : é § %0. 1% 8 0 Tree cover (%) Tree cover (%) Tree cover (%) Tree cover (%) Peatland
: i 8 a RN | | 0.04
° 18 . AN Peatland tree cover MAT g
AR i, . . . . MAP! e
2 g g ¥ 0 fire counts 1-5 fire counts 6-10 fire counts >10 fire counts Clovation 0.9
RERERS 401 I 2 1.0 1.0 1.0 1.0 0.01
% g é § o o o g ; § o - -, /\/\ -, ~ /\ WetneSS' _O 18 **:
B —— | P T R TT] = 2 2 2 , Soil moisture K
? é é % i:yo--oo.oozc exp(-56.83 * x) + 96.74 20 2 : §y O 0.002 /(1 + exp(-97.48 " (x - 1428.63))) 55 D 5 | 2 05 B 5 OIF:eOI:oE;i -0.23 ***
: : : (b O 7 O O
B of Tl il il il . o0, - & ll a a \\/\//_\ a - -065 | 0 . 0.5
| ' ' | orrelation coefficient
5000 7500 2500 5000 7500 00 “_ Jhuﬂ: 00 00 00 — ll f
: _ 0 50 100 0 50 100 0 50 100 0 50 100 statisticallyv sionificant
MAP (mm/year) in 2001-2021 Tree cover (%) Tree cover (%) Tree cover (%) Tree cover (%) 0 < 0)80]§
: , C. p < 0.
Tree cover (2021) as a function of fire (2001-2021) 1n total incidents (A, B) and mean annual
( ) ( ) ( ’ ) **HFI 0-0.1: dark green, 0.1-0.2. ,0.2-0.3: ,0.3-1:

100;

precipitation (2001-2021) in mm/year (C, D) 1n non-peatland (left) and peatland (right).

References: 1. Hirota et al. 2011. Science 334:232-5; 2. Staver et al. 2011. Science 334:230-2.

Sharing not
permitted

lpdp




