A How are CFS seasonal forecasts affected by poor snow 1nitialization?
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Introduction L Shen  Rwsa T Influence of too little SWE on other forecast quantities
* Secasonal forecasts made using the Climate Forecast System = 10 150 100 S0 T2y T2m, () *  Other variables in CFS-RR also show large differences between
(CFSv2) are intialized with too little SWE (Dawson et al., s ., 100 . TR the 1 Apr and 1 Jan forecasts; these differences aren’t localized
2016), which tends to not accumulate enough and melt too ’ Y \ to grid cells over the snow (Fig. 4)
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the two forecasts (Apr-Jun dZ500) is also significantly
correlated with dASWE on 1 Apr; other variables are not as
strongly influenced by dASWE on 1 Apr (Table 1)

* Asaresult, there are mismatches between forecasts made
earlier vs. later in the winter; earlier forecasts have more SWE
and later forecasts have less SWE
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* Apr-Jun SSTs in the Northern Hemisphere and PPT in the
tropics show large differences between the forecasts, but these
are poorly related to differences in SWE (Broxton et al, 2017)
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 This influences other forecast variables as well because SWE - e
strongly affects the surface energy balance AT

* Here, we use 28 years of CFS retrospective forecasts (CFS- 200 Idaho w [ iseonsin g, Maine e  dSWE much more strongly affects dT2m over land than does
RR) to investigate how much these other forecast variables g 0 ) dSST
are affected by having too little SWE during the spring- g 0 0 |
summer transition 50 10 20 Table 1: Average correlation
0 0 0 - coefficients between dSWE and
J FM AMIJ ] J FM AM 1T J J FMAMIJ ] .
Month dX for all northern hemisphere 077 051 058
° We also Compare the forecast data tO Observatlon—based Forecast Initialized: — 1Jan —— 5Feb 2Mar — 1 Apr — Obs land arcas, over North America, -0.62 -0.35 -0.48
datasets of SWE over the Conterminous US (Broxton et al , L and over Eurasia. Correlations 0.29 013  0.35
Figure 1: Maps) 1 Apr SWE based on forecasts initializedon 1 Janand | | | = ™« i, i T with p > 0.35 are shown in grey 0.10 0.33 .0.03
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2016) and global corrected temperature (Wang and Zeng, 1 Apr; Line graphs) Seasonal progression of SWE for selected areas

2013) to assess the quality of CFS forecasts based on 1 Jan, 5 Feb, 2 Mar, and 1 Apr forecasts. Solid black lines | | & 2 o
show observed SWE (from Broxton et al., 2016) 2

Figure 4: Left column) Maps of Apr-Jun dX (grey shows where this difference
1s not statistically significant using a difference of means test with p <0.01);

Right column) Composite differences of Apr-Jun dX for the 5 years with the

highest ASWE on 1 Apr minus the 5 years with the lowest dSWE on 1 Apr.

Influence of too little SWE on model energy balance variables
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z 0 f L to the surface energy balance; 1 Apr forecasts generally have less SWE, more net How does snow initialization affect the quallty of CFS forecasts?
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R R R fg T .'10_011;2 20%?70 the two forecasts (ASWE on 1 Apr) and the difference between Apr-Jun forecast * Forecast skill of T2m also increases between the two forecasts (Fig. 5, bottom)
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T i S| R peoss Figure 2: Left column) Seasonal progression of quantities from 1 Jan (blue) and 1 Apr (red) transfer, turbulence) provide compensating errors for the initialized shallow
S o 0 o forecasts for the box over northwest Russia in Fig. 1; Middle column) Difference between the £
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¥ o / 2 W% 2 | e RSN Figure 3: Top row) Maps of Apr-Jun dX (grey shows where this difference is not statistically Figure S: Top-left) Apr-Jun T2m.from 1 Jan CFS-RR forecasts minus that from Wang and 'Zeng,
" a0 i nintntubntdnbnits " - significant using a difference of means test with p < 0.01); Bottom row) Interannual correlations 2013; Top-right) Same except using the 1 Apr forecasts; Bottom-left) Interannual correlation
P P ;(\);E " ff;:ie (mm)o between dSWE on 1 Apr and Apr-Jun dX (areas where p > 0.035 are white). between Apr-Jun T2m from the 1 Jan CFS-RR forecasts and the Wang and Zeng, 2013 data; Bottom-
right) Same except using the 1 Apr forecasts
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