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Introduction

» The Arctic-Boreal region has experienced substantial warming at a rate four times faster than
the global [1].

 Significant land cover change (LCC) has been observed because of climate change and
wildfires [2].

« Climate feedbacks to real-world LCC is rarely explored in the ABoVE domain, which might
amplify or diminish climate change.

CESM Experiment Land Cover [3] Component Years of Running
CAL84 1984 CAM-CLM coupled 40
CAL14 2014 CAM-CLM coupled 40

Daily Temperature
1984 —=—"" —
e —
2014 = i
________________ 2
| Land Cover S S Monthly Precipitation Monthly Temperature |
: o 1984 = e — I
| 1984 == e 1984 som " 1984 - —— I
12014 s R 2014 e 2004 o I
e e e e e e e e e e e e e e e e e e e e e e e e = o o e o e - o —— J
r-— 1984 ===
1 2014 - ==+
I I
_____ i v
|
|
;‘ —_———te - - 1 r=== Ve ———n | = = -’[ Performance Evaluation ]
I [ CALS4 ] : : { CAL14 ] : I
(CAM-CLM Coupled) (CAM-CLM Coupled) [ L
! | 1 I 1 [ Spatial Comparison
I | | I |
v ¥
—l | E g § g
I | e B
First 10-year as | » O =0
Model Spin-up | % E % +
= =<
......... , | £
( :Temperature L e e — — [ R K s
Erecipitation J R .
[ 30-year average J Albedo | e - - - -
Ne-t radiation ‘l,
LS;;](:IE:‘;:] ;z;fl::: ] [ LCLU impacts on climate ]

Figure 1. Flowchart

Results

* Land cover change in the ABoVE domain

155°W 130°W 105°W Land cover loss
0 800 1.600km =\ o CJBarven Loss
70°N k T — . _ . - sl Tl 70°N [IDeciduous Forest Loss
gl o o Evergreen Forest Loss
I terbaceous Loss
T B et b No Change
60°N | S e padh o b 60°N [ Shrubland Loss
4 B sparsely Vegetated Loss
B Water Loss
" . . B Wetland Loss
155°W 130°W 105°W
155°W 130°W 105°W

Land cover gain

' 800 1,600 km N _ ' [JBarren Gain

: ! A e 70°N B Deciduous Forest Gain
-Evergreen Forest Gain
B Herbaceous Gain
I No Change
60°N [_JShrubland Gain
[ Sparsely Vegetated Gain
B Water Gain
[ Wetland Gain

70°N

60°N

155°W 130°W 105°W

Figure 2. Land cover loess and gain from 1984 to 2014
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* Impacts on temperature and precipitation extremes
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Figure 3. LCC impacts on temperature and precipitation extreme variables.

« Potential physical processes

(a) Tmax (°C) (b) Albedo (c) Net radiation (W/m?)
200
o 0.02
10 0.00 656
5 -0.02
0 -0.04 0
—0.06 A
] ~0.08 Sard
—10 1 —0.10 A
—200 1
. ; ; ; ; T : ; ; -0.12 ; ; ; : ; ; ; . ; ; ; . ; ;
(d) Sensible heat flux (W/m?) (e) Latent heat flux (W/m?) (f) Roughness (m)
209 | 0.021 T
10 A | T |
0.00
0
—0.02 A
-10 4 1
554 —0.04 1

Q1 Q5 Q10 Q30 Q50 Q70 Q90 Q95 Q99 Q1 Q5 Q10 Q30 Q50 Q70 Q90 Q95 Q99 Q1 Q5 Q10 Q30 Q50 Q70 Q90 Q95 Q99

Figure 4. Physical process related to LCC impacts on temperature extremes.
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Figure 5. Physical process related to LCC impacts on precipitation extremes.

Conclusion

« Compared to the minimum temperature (Tmin), the maximum temperature (Tmax) changed
more significantly.

« The intensity, frequency, and duration of extreme precipitation were affected to varying
degrees, with reduced precipitation being the main characteristic.

« The radiative forcing determined by albedo narrowed the distribution range of Tmax by
decreasing it at the upper tail and increasing it at the lower tail, while the combined effects of
water vapor supply and atmospheric dynamics altered precipitation magnitude..
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