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(a) May 2003 Obs. T-2m anomaly (b) May 2003 Model T-2m bias
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“To date, all the LS4P ESMs with their land models ... are also unable to maintain the imposed

LST/SUBT anomaly from the mask during the model integration.” Xue et al. 2021, GMD
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* How long do the LST/SUBT initial anomalies last in different land models?

* How does T2m response to the LST/SUBT 1initial anomalies in each model?



The time series of the differences in daily soil temperature at 0.25 m between the
control and +5°C experiment on a model grid during 2003. The three-point
L smoothing method is applied to erase the high-frequency oscillations in the time
O series.
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The memory of the initial LST/SUBT anomalies (surface/soil memory) 1s defined as how long
the imposed anormal signals can last in the model integration, with the unit of days.



(d) SSIB@LST

(e) CLM@LST (f) Noah-MP@LST

40 - 40 - 0
sq *a 35 35 -
1 . ] .
30 4 o :.."‘} 30 4 30 4
T L LLARN MULEN LARAN LR LIULAN BILLA
75 80 8 90 95 100 105 75 80 8 90 95 100 105
(g9) SSiB@0.05m (h) CLM@0.05m (i) Noah-MP@0.05m
40 - 40 - 40
35 - - X 35 -
] ';} 5 :
30 - » % i 30 - 30 4
| RRARE RAEAE REARE RARAN RRARE RARL
75 80 8 90 95 100 105
(j) SSiB@0.5m (k) CLM@0.5m (1) Noah-MP@0.5m
40 = 40 = 40 -
34 . 35 - 35 4
30 4 30 4 2 -
| LAEAE AEREZ RANGE LOGEY RADEE BARE. 3 B BE L haE.
75 80 8 90 95 100 105 75 80 8 90 95 100 105
(m) SSiB@1.0m (n) CLM@1.0m (0) Noah-MP@1.0m
40 - 40 - 40 -
T e 35 4 S
30 - 30 — 30
| |I|F 'l [ll'lll [lf'l |Tl‘ LIL |I|T|T L L |
75 80 85 90 95 100 105 75 80 85 90 95 100 105 75 80 85 90 95 100 105
I .,.. e I
0 10 30 50 70 90 110 130

Unit: days

120 -
P Sl *
100 A
% 80 4 y =40x +19.01(R%2 = 1.00)
° y =105x + 48.00(R? = 0.95)
S 60- y=129x + 17.68(R? = 0.94)
=
Q
=
40 -
20 - x SSiB
e CLM
A Noah-MP
0 L) L] L] Ll I L]
0.0 0.5 1.0 1.3 2.0 e 3.0
Depth (m)

Long deep-layer soil memory (> ~60 days)
and short surface-layer soil memory and
surface memory (< 10 days)



Differences in May T2m (+5°C vs. control)

(a)SSiB,+5°C
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Differences in May LH and SH (+5 °C vs. control)

(a)SSiB,LH (c)Noah-MP,LH
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* A method to evaluate the ability of the land models 1n preserving the imposed
LST/SUBT initial anomalies.

* Long (short) so1l memory at the deep (surface) layer.

* The responses of T2m to the LST/SUBT 1nitial anomalies differ among the

land models, which 1s related with the changes in the surface heat fluxes.



Thanks for your attention!
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