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=z MetOffice WFD surface meteorological forcing data sets
Processing: identical for all 0.5° x 0.5° grid boxes: elevation correction, monthly

adjustment to CRU observations (and GPCC precip totals). SWdown includes

corrections for cloud cover and stratospheric & tropospheric aerosol loading.

Name Range Reanalysis Time step
WATCH Forcing Data 1901-2001 ERA-40 3 hours
WFDEI 1979-2018 ERA-Interim 3 hours
WFDES* 1979-2018 ERA-5 1 hour

*vn2 1979-2019

WFD documentation: Weedon et al. 2011 JHM doi: 10.1175/2011JHM1369.1
WFDEI documentation: Weedon et al. 2014 WRR doi: 10.1002/2014WR015638
WFDES5 documentation: Cucchi et al. 2020 Earth Syst. Sci. Data doi: 10.5194/essd-12-2097-2020



= Met Office

Trends in annual means 1979-2018




= Met Office Average decadal change in annual mean Tair WFDE5

Tair WFDES decadal change annual mean 1979-2018
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= Met Office Tair WFDES5 annual mean at grid box containing the Tharandt Fluxnet site
11 9 Tair WFDE5 v Tair WFDE! v Tair Fluxnet data from DE-Tha (1997-2014, FLUXNET2015)
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== Met Office Average sig. (P < 0.05) decadal change in annual mean Tair WFDE5

Tair WFDES significant decadal change annual mean 1979-2018
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== Met Office Average sig. (P < 0.05) decadal change in annual mean Tair_ WFDEI

Tair WFDEI significant decadal change annual mean 1979-2018
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= Met Office Average significant decadal change in annual mean LWdown_WFDES5

LWdown WEFDES significant decadal change annual mean 1979-2018
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= Met Office LWdown_WFDES5 annual mean at grid box containing Tharandt Fluxnet site

320 J LWdown_WFDES v LWdown_WFDEI v LWdown Fluxnet data from DE-Tha
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= Met Office Annual mean LWdown_WFDE5

Significant correlation v

Average significant decadal change annual mean Tair WFDE5

LWdown_WFDES significant decadal change annual mean 1979-2018 Significant correlation annual mean LWdown_WFDES v annual mean Tair_WFDE5
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= Met Office Annual mean LWdown_WFDEI

Significant correlation v
annual mean Tair WFDEI

Significant correlation annual mean LWdown_WFDEI v annual mean Tair WFDEI

Average significant decadal change

LWdown_WFDEI significant decadal change annual mean 1979-2018
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== Met Office Annual mean Qair WFDES5

Significant correlation v

Average significant decadal change annual mean Tair WFDE5

Qair_WFDES5 significant decadal change annual mean 1979-2018 Significant correlation annual mean Qair WFDES v annual mean Tair_WFDE5
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== Met Office Annual mean Qair_ WFDEI

Significant correlation v

Average significant decadal change annual mean Tair WEDEI

Qair_WFDEI significant decadal change annual mean 1979-2018 Significant correlation annual mean Qair_WFDEI v annual mean Tair_WFDEI
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== Met Office SWdown_WFDES5 annual mean at grid box containing Tharandt Fluxnet site
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= Met Office Annual mean SWdown_WFDE5

Significant correlation v
annual mean Tair WFDES

SWdown_WFDES5 significant decadal change annual mean 1979-2018 Significant correlation annual mean SWdown_WFDES5 v annual mean Tair_ WFDE5S
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= Met Office Annual mean SWdown_WFDEI

Significant correlation v
annual mean Tair WFDEI

SWdown_WFDEI significant decadal change annual mean 1979-2018 Significant correlation annual mean SWdown_WFDEI v annual mean Tair_WFDEI
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= Met Office Annual mean SWdown_WFDE5

Average significant decadal change

SWdown_WFDES5 significant decadal change annual mean 1979-2018
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= Met Office Annual mean Wind_WFDES5

Significant correlation v
annual mean Tair WFDES

Wind_WFDES5 significant decadal change annual mean 1979-2018 Significant correlation annual mean Wind_WFDE5 v annual mean Tair_WFDE5
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= Met Office

Average significant decadal change

PSurf_WFDES significant decadal change annual mean 1979-2018
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== Met Office Annual mean Precip_ WFDE5

Significant correlation v
annual mean Tair WFDES

Precip_WFDES significant decadal change annual mean 1979-2018 Significant correlation annual mean Precip_WFDES v annual mean Tair_WFDE5
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= Met Office Annual mean Snowf WFDES5

Significant correlation v
annual mean Tair WFDES

Snowf_WFDES significant decadal change annual mean 1979-2018 Significant correlation annual mean Snowf_WFDE5 v annual mean Tair_WFDE5
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1.00

RS SR [ e M ..
36 }I'\K*C’:(ﬁ ﬁ% ﬁ 5 0&{;& 1 :‘i I igente? ; /é R :-. : - - 025 .
™ o NS o 2 ' . ~ . £
1::) ‘\“Lj,,._\ \’_‘_\1 \!j’ \‘g :&)ﬁ?; 0 :lg) ; ‘%\\ &,.,—\.} V WQ lm ::55

\ 7 > 5&"3 kqﬂf\w“‘; - - ‘E -18 \’.,' —7 ) 56? pZat \\\‘ - | -0.50

| N ) 28, e \es Sy N B

éf;,- © 7 EE —54 &{ -1.00

_180 “120 60 o 50 120 180 -180 -120 —60 0 60 120 180



= Met Office Annual number of snow days Snowf WFDES5

Significant correlation v

Average significant decadal change annual mean Tair WFDE5

Snowf_WFDES significant decadal change annual snow days 1979-2018 Significant correlation annual snow days Snowf WFDE5 v annual mean Tair_WFDE5
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= Met Office

Trends in variability 1979-2018
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Most variables (i.e. excluding
Rainf and Snowf) have most
variance concentrated at
annual and diurnal scales.



== Met Office Tair WFDES5 Jan & Jul mean, Jan & Jul diurnal range, Tharandt grid box
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= Met Office January mean Tair_ WFDES

Significant correlation v
annual mean Tair WFDES

Tair WFDES5 significant decadal change January mean 1979-2018 Significant correlation
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= Met Office January diurnal range Tair WFDES5

Significant correlation v

Average significant decadal change annual mean Tair WFDE5
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= Met Office July mean Tair WFDE5

Significant correlation v

Average significant decadal change annual mean Tair WFDE5
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= Met Office

Average significant decadal change

Tair_WFDES significant decadal change July diurnal range 1979-2018
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= Met Office July mean LWdown_WFDES5

Significant correlation v
annual mean Tair WFDES

Significant correlation July mean LWdown_WFDES v annual mean Tair_WFDE5
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= Met Office

Average significant decadal change

Qair_WFDES significant decadal change July mean 1979-2018
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== Met Office Precip_ WFDE5 Jan & Jul mean, Jan & Jul no. wet days, Tharandt grid box
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= Met Office January mean Precip_ WFDES5

Significant correlation v
annual mean Tair WFDES

Precip_WFDES significant decadal change January mean 1979-2018 Significant correlation January mean Precip_ WFDES5 v annual mean Tair_WFDES
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= Met Office July mean Precip_ WFDES5

Significant correlation v

Average significant decadal change annual mean Tair WFDE5
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= Met Office

Average significant decadal change

Precip_WFDES significant decadal change July wet days 1979-2018
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= Met Office Caveats:
1) Analysis for linear trends.
2) Significance of trends and correlations excluded allowance for lag-1 autocorrelation.
3) Significance of trends and correlations excluded allowance for spatial correlation.

Conclusions:

1) Trends and correlations with mean annual air temperature in WFDEI and WFDES are
broadly the same.

2) Widespread increases in annual mean for Tair, LWdown, Qair plus decreases in numbers
of annual snow days in northern hemisphere are correlated with increasing mean annual
air temperature. Annual mean PSurf, Wind, Rainf & Snowf have patchy regional coherent
trends and correlations. In N. America and Europe SWdown regional increases are
regionally correlated spuriously with increasing mean annual Tair.

3) July trends and correlations for means are sometimes regionally spatially coherent. Very
patchy results for trends and correlations of January means and also for January and
July diurnal ranges across variables. Not regional coherent patterns for January & July
wet days.



