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e Provide a SWE product for climate monitoring/estimatic
of SWE trends: hemispheric, continental, elevational

e Provide a product for climate model evaluatio
climatology, variability
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1. Comparison of Gridded SWE Products (daily, hemispheric)

e Climatologies
e Anomalies

Initial goal was not to evaluate accuracy of gridded data, or
consistency and obtain a sense of spread/uncertainty.

2. How do the satellite products compare”?
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set Method Ancillary/ Resolution Time Series Reference
Forcing Data
Snow Passive Weather 25 km 1979-2015 Takala et al
microwave + in station snow (2011)
situ depth
measurements
AAMSR-E | Standalone 25 km 2002-2011 Kelly (2009)
dard passive
. microwave
AAMSR-E | Microwave + Weather 25 km 2002-2011 TBD
type ground station station snow
climatology depth
climatology
int-Land HTESSEL land ERA-interim 0.75° x 0.75° | 1981-2010 Balsamo et a
. surface model (2013) .
\RA Catchment land MERRA 0.5° x 0.67° 1981-2010 Rienecker et
. surface model (2011)
us ISBA land surface | ERA-interim 1°x1° 1981-2010 Brun et al
+ Crocus snow (2013)
. model .
AS-2 Noah 3.3 land Princeton Met. | 1° x 1° 1981-2010 Rodell et al

| surface model

| (2004)



Method Ancillary/ Resolution Time Series Reference
Forcing Data

dard passive
microwave
: Weather 2002-2011 TBD
climatology depth
climatology




itial goal was not to evaluate accuracy of gridded data, only

sistency and obtain a sense of spread/uncertainty

ataset Forcing Data |Land Model ag%ve\q Reference

Princeton : NASA
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NH Snow Mass Multi-Dataset Mean SWE
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A-l-Land e

and alpine
more SWM than mean product over Eurasia but not NA
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and alpine
A-l-Land e more SWM than mean product over Eurasia but not NA

)bSNOW e earlier peak SWM than other products, but reduced by Ag
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atierences carncel oOut Dpetweer Arcuc/alplirne, traCks 185s
SWM in Arctic regions; more SWM in alpine regions
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atfiercrices CaliCel Oul beltweell AU/ alpiric, raCrhs ICoo
SWM in Arctic regions; more SWM in alpine regions

-RRA e MERRA show smallest difference from mean; along with
GlobSnow tracks more snow in NA
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Anomalies

omaly spread marked
grey shading

used by different
bducts during different
Ars
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Pairwise Correlation
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Anomaly Size / Spread

NH Interproduct Spread
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_arge spread in product climatologies (~ 50%) primarily resulting
rom differences over Arctic and alpine regions, however gener
agreement in the climatological pattern.

Anomalies also have large spread, comparable to or greater than
nterannual variability

Boreal regions show the highest signal to noise for both
climatoloical SWE and anomalous SWE as well as largest tempor:
correlations among the datasets

Most consistency/least spread seen among MERRA, ERA-I-Land
and Crocus datasets

Details available in Mudryk et al., J. Climate (in press)



NH Snow Mass

MEAN —_— o NASA Std

- G2 —— NASA Pro -
L E 1 e lower SWE overall in &
E g‘s E NASA products
- M 7

® somewhat higher for
prototype product dut
February/March

® abrupt changes to
algorithm parameters
between adjacent mo
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® GlobSnow retains sens
because of the inclusic
the background depth
from climate stations.

NASAstd NASApro NASApro-NASAstd



® SWE in this region is fit
thin snow with large gr:
GlobSnow and NASAp
unlike for NASAstd

NASAstd NASApro NASApro-NASAstd |
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Both NASA algorithms track less climatological SWE than
aGlobSnow and most other gridded products.

NASA SWE anomalies correlate poorly with those of GlobSnow ar
he gridded SWE datasets.

Poor anomaly correlation appears to be due to differences in
climatological patterns; NASA-prototype climatology is closer to
hat of GlobSnow and gridded products and shows better anoma
correlations.
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® Accuracy of gridded products is currently under assessment
through Eurasian and North American in situ data

® Alpine assessment is underway using SLF data, but how
representative is this of other alpine regions”?

Thanks for your attention!
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Feb/Mar SWE by Elevatlon
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NH Snow Mass

pread in climatologies

onnected to the particular 4  GIDAS-T: GLDAS
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SA/MERRA/CROCUS SWM
e series are correlated
).85

_DAS-1 products (4) SWM
e series are correlated
).9

rrelations between the two
OUPS are substantially lower
d show best agreement

er mid-latitudes

oup 1 (newer forcing
steorologies) shows better
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Anomalous NH Snow Mass (non-alpine)
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obSnow is unreliable in complex terrain like Alpine regions

non-alpine grid cell mixed grid cell alpine grid cell
welighted average Unweighted averag
luding GlobSnow excluding GlobSnc

1. partition snow by area into alpine + non-alpine
2. average SWE in each land type
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Northern Hemisphere
Total Snow Water Mass North America
summed over continent Eurasia

3 land types:

mid-latitudes
arctic
alpine

-or a given SWM time series we construct daily climatologies, anomalie



comparisons with model output
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comparisons with model output
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comparisons with model output
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comparisons with model output
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