Spinup times for soil properties (moisture, temperature) for West Africa

In the following, we compare the annual cycle (xy plots, monthly averages) and annual averages
(contour plots) of subsequent years of the WRF 12km run, used as reference in this investigation.
The xy plots show the annual cycle of six subsequent years (1979 to 1984) for soil temperature
and soil moisture on the four levels of the NOAH land-surface model (level 1: Scm, level 2:
25cm, level 3: 70cm, level 4: 1.5m). The contour plots display the difference of the average
soil temperature/moisture for each year to a three-year mean value derived from 1982, 1983 and
1984.
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(a) Rel. soil moisture [%] for level 1 (5¢cm)
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(a) Rel. soil moisture [%] for level 3 (70cm)

60 [ | | I | | | | | | | ]
r Rel. soil moisture, all land [
5 0 :_ ey S — _:
W =
e -7 E
40 = - u
30 |- -
I WREF 12km 1984 1
20F 0 — WRF 12km 1983
: —-—---—-WRF 12km 1982 -
[ e WRF 12km 1981 ]
10 WREF 12km 1980 ]
R WRF 12km 1979 ]
oLL 1 1 1| | L1

01/1979
07/1979 [
09/1979 [
11/1979

(b) Rel. soil moisture [%] for level 2 (25cm)
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(b) Rel. soil moisture [%] for level 4 (1.5m)

Figure 1: Annual cycle of relative soil moisture for the four levels of the NOAH land-surface model
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(a) Difference of annual rel. soil moisture to 1982-1984 mean [%] for level 1 (5cm)
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(a) Difference of annual rel. soil moisture to 1982-1984 mean [%] for level 4 (1.5m)

Figure 2: Average annual relative soil moisture for levels 1 and 4 of the NOAH land-surface model
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(a) Soil temperature [°C] for level 1 (Scm)

36.0 | | I I I I I I I I
I Soil temperature, all land ]
3B3O0F .
- /-a'.‘:__‘;::_tgi\:\ —
i A i
30.0 - & ]
- “\:\\,
- \!
27.0 - WRF 12km 1984 )
;/;’ ----------- WRF 12km 1983 |
24.0 r ——— WREF 12km 1982 _|
B et WRF 12km 1981 |
i WRF 12km 1980 |
210 F WRF 12km 1979 _|

) L0
o) o) o)) o)) o)) o))
~ o~ ~ o~ o~ c~
o o o o)) o) o

— — — — — ]
~ ~~ ~~ ~ ~ ~

— on w >~ (o)) —

o o =) o S —

(a) Soil temperature [°C] for level 3 (70cm)
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(b) Soil temperature [°C] for level 2 (25cm)
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(b) Soil temperature [°C] for level 4 (1.5m)

Figure 3: Annual cycle of soil temperature for the four levels of the NOAH land-surface model
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(a) Difference of annual soil temperature to 1982-1984 mean [°C] for level 1 (Scm)
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(a) Difference of annual soil temperature to 1982-1984 mean [°C] for level 4 (1.5m)

Figure 4: Average annual soil temperature for levels 1 and 4 of the NOAH land-surface model



