/ Abstrac

Snow albedo Is a significant factor in the land surface energy balance and the water
cycle. It Is usually parameterized as functions of snow-related variables in land
surface models (LSMs). However, the default snow albedo scheme In the widely
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simulations during snow processes on the complex topographic Tibetan Plateau
(TP). We firstly demonstrate that t
well In relation to near-surface mr
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scheme shows strong potential in land-atmosphere interaction estimates du
heavy snow events.
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/Albedo parameterization schemes

'+ Noah albedo scheme '« Improved albedo scheme
: Qg = g+ Ly (0.85 — ;) o (Oerlemans & Knap, 1998) ot i
: | \ Xsnow = firn + (afreshsnow — ar i?‘n)e : :
: sy = gy (AGasoos") I : I
. = 86400.0 ' ! : : - |
| 52 st | o al) = Cfgg?ow + (Aice — as(zow)e(d_f) :
:\\ A= apg +Sc(@s2 — Apg) ! \ d(i)—d(i —1) = 0.02 msnowfall on dayi | /

A severe snow event In
March 2017 over the TP
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WRF domains and daily snowfall of 8 snow
events in 2018-2019
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Experimental designs for the snow event in 2017 (25 km Res.)

estimate parameters in

EXp. LSM Albedo scheme
albedo scheme
CTL Noah Noah default None
The improved scheme Observed SD,
WRFO Noah
(d*0.023, t*0.42, 0.51, 0.79, 0.19) MODIS reflectance
The improved scheme
WRFM Noah Model SD, MOD09CMG
(d*0.11, t*1.38, 0.13, 0.79, 0.19)
WRFC CLM CLM default None

Experimental designs for the snow events in 2018-2019 (5km, 1km)

EXp. LSM Albedo scheme
def scheme Noah Noah default
new_scheme Noah The improved scheme in WRFM

/Results

B Near-surface air temperature & Albedo for the 2017 event

c

>

>
\_

10.0 0.76 — 0.4
8.5} 0.36 N
10.74 = N 0.3
Bossp L] R 3
2 8ok 40.72 EI .EE\- \\\ 40.2 o
&) 0.30 NN NI =
= ool | AL AL Jou 8
2 o27} [L@ NN N
75F 1068 \\~ . -?\\\ .
N N 40.0
0.24 N N
{0.66 N
7.0 CTL WRFO
CTL WRFO WRFM  WRFC CTL WRFO WRFM  WRFC albodo RMSE" ® albedo. CC
Fig. 1 RMSE, correlation coefficient (CC) and mean absolute deviation (MAD) of near-surface
alr temperature (T) and albedo estimates during the snow event in March 2017
B Near-surface air temperature for 8 snow events in 2018-2019
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Fig. 2 The model estimates and in-situ observations of near-surface air temperature (T2), and the
QMSE and correlation coefficient (r) during 8 snow events in 2018-2019
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B Albedo for 8 snow events in 2018-2019
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Fig. 3 The model estimates and in-situ observations of albedo, and the RMSE and correlation
coefficient (r) during 8 snow events in 2018-2019

B Turbulent heat and water vapor exchanges
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B The link between land surface parameters
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Fig. 4 The diurnal patterns of
the model estimates and In-
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situ observations of surface
sensible (SH) and latent (LH)
heat fluxes during 8 snow
events in 2018-2019
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The improved Vegetation-ground Update fractional

= = albedo scheme radiance transfer | vegetation cover
and boundary meteorological variables 1 ]
ol Alkado .| Net radiation N
flux
] Snow Snowmelt e Land-atmosphere interaction | E)alcsjt';ngg:]lc:g f;ftgr?:
Fig. 5 The effects of the albedo scheme and the i e Lenory sndwor oxchengell  Land sensible heet
updated vegetation type and cover on model |[Fegn [ cover Ground temperature aiuiy | | Backrouns
estimates of near-surface air temperature, albedo inw Near-surtace i Roughness emissivty
and solid precipitation during snow events . 7 ! !
amnoolrrltt d?s'griar:in:::grv:/ SPCME SSRUL COVes /

onclusions

The improved snow albedo scheme based on MODIS spectral albedo products and snow depth, and shows strong applicable potential in simulating snow events on the Tibetan Plateau;
Compared with Noah's default snow albedo scheme, WRF applying the improved scheme significantly improves the performance of the model for air temperature, albedo and sensible heat

flux;

performance of air temperature estimates increase by 27%;

The improved albedo scheme significantly alleviates the overestimation of albedo, especially during snowmelt. The albedo RMSE decreased by 32%, which Is the potential reason of the

Albedo Is the key factor of surface energy balance, which determines the redistribution of turbulent water vapor and heat flux.
sensible heat flux with an improvement of 13%. However, it Is not working on improving the model’s performance for latent heat flux estimates.
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