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Asymmetric effects of daytime and nighttime
warming in alpine treeline recruitment

March 20 2023, by Zhang Nannan

120 (H) -Nlalllllillll.' (hl ek
Daytime i
L 100
S s
= o % &0
-2 an w
o
4 =30

BPF IS TSI P ST FLFE IS EPI SIS PSS FFIF S Nightime Daytime
FEEEELEE g LG FE wﬂwf‘ﬁ‘&ﬁ G
SFF S I ISP FFA g
EEELECE s g o g r b

(€) | o Nightime Wm  Dayiime 2 o3 (d)
10 " = %
w | : [ I
2 | | [l Fe
o 05 | | L M o
s ! L augsall
E[”] Lt Eﬂ.l -
2y | ] HlEs
-2 | ! : : g "
10
T ' E-IZI.l
B M M oA g = g m B R o= B om B OE = o Mighttime Davtime
S <A %S 332326 444 3 < < "
E & g & B B 8 @8 g § B g E g g 8 §g
EE 2R erFe 8 g 8 r & 8¢ &

|
£
]

30+ (c] - m [f) T

1 Davtime

Prop.temp.sens. (%)
Prop.temp.sens. (%)

5 ¥ 3 £ § £ 5 B E ¥ B B E =2 3 B Nightime Daytime
= g2 = E = I o | =
SEEhEEE iR i b

R 0 o B g E B B
Efgdrércra g g el e g i i

The different responses of treeline recruitment to daytime and nighttime
temperature increase. Credit: WBG
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The upper range limits of tree species are extremely sensitive to climate
change, and global climate warming has already had profound effects on
the recruitment dynamics of alpine treelines worldwide. Previous studies
have only considered the effects of daily mean temperature increases on
alpine treeline recruitment, without considering of the asymmetric
effects of daytime and nighttime warming.

In an effort to identify the differential effects of daytime and nighttime
warming on treeline recruitment, researchers from the Wuhan Botanical
Garden of the Chinese Academy of Sciences synthesized the time series
of tree recruitment in alpine treelines after 1900 from 172 treeline sites
across the Northern Hemisphere.

The results indicate that both daytime and nighttime warming have
positive effects on treeline recruitment across different regions of the
Northern Hemisphere, but their contributions are uneven.

"Such an asymmetric effect of daytime and nighttime warming on
treeline recruitment could be attributed to the occurrence of drought
stress, which is mainly caused by daytime warming rather than by
nighttime warming," explains Dang Haishan, Professor at Wuhan
Botanical Garden. The study results have been published in Global
Change Biology.

This study shows that nighttime warming rather than daytime warming
plays a much more important role in promoting the recruitment in alpine
treelines, which further deepens the understanding of the impacts of the
ongoing climate warming on mountain ecosystems.

More information: Hang Shi et al, Asymmetric effects of daytime

and nighttime warming on alpine treeline recruitment, Global Change
Biology (2023). DOI: 10.1111/gcb.16675
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https://phys.org/tags/recruitment/
https://phys.org/tags/warming/
https://dx.doi.org/10.1111/gcb.16675
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