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What’s New in Version 47

Key model changes in L4_SM Version 4 (“NRv7.2”) w.r.t. Version 3 (“NRv4.1”):
1. New parameters for topography (SRTM), land cover (Globcover), and tree height (Lidar).

2. Revised upward soil moisture recharge from root zone to surface excess reservoir.

3. Climatological rescaling of background precipitation to GPCPv2.2 (impacts L4 _SM forcing where
precipitation is not corrected with CPCU observations).

4. Retrospective forcing (for algorithm calibration and climatology) based on MERRA-2.
5. Minor revisions to surface energy balance and snow depletion curve.

Key Tb analysis changes in L4 _SM Version 4 w.r.t. Version 3.

« Assimilated SMAP Tbs generally warmer by a few K owing to new L1 calibration.
 Removed “catdef” model prognostic variable from EnKF state vector.
» Tb scaling parameters based on longer data records (8 yrs of SMOS, filled with 3 yrs of SMAP).

New metadata (“projection coordinates™) facilitate easier use with some applications (e.g., ArcGIS).
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Soil Moisture Climatology

Climatological surface & root zone s.m. are different in V4 (unlike in V3).
In V4, surface s.m. is generally drier and root zone s.m. wetter than in V3. V3 and V4!

In Africa & high lats, V3 and V4 soil moisture different because of precipitation differences.
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Runoff and Evaporation Climatology

* In Version 4, GEOS model precipitation is
rescaled to GPCPv2.2 climatology in Africa
and high latitudes.

* In mid-latitudes, Version 4 has generally
greater runoff ratio and smaller evaporative
fraction than Version 3. ©
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Calibration of Upward Soil Moisture Recharge
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Sparse Network “Validation” Nasa
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Core Site Validation (9-km reference pixels) ash
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Uncertainty Estimates
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L4 SM provides uncertainty
estimates (“ensemble std-dev”)
for surface and root-zone soill
moisture.

These estimates should
characterize the actual errors in

the L4 SM product (“'UbRMSE”).

Uncertainty estimates in V4.
better capture the average
UbRMSE than in V3 but
are still not (spatially)

correlated with ubRMSE.
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» Bug fix: No longer assimilate fore & aft Tbs from same location and half-orbit at separate analysis times.

« Slightly improved coverage because Version 4 scaling parameters are based on a longer data record.
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» Version 4 nearly bias-free in global average

« Slightly reduced typical magnitude of local bias.
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(Possibly helped by improved scaling parameters and improved obs.)
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» Actual errors generally better represented, especially in N. American and Eurasian plains (crops & grasslands).
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Increments

Mean o L4SM 'ncrements 1 Apr 2015 - 31 Mar 2018 (Vv3030)
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Increments
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Summary

Version 4 meets requirements for new version:
e Soil moisture ubRMSE < 0.04 m3 m3 (vs. in situ measurements from 9-km core site reference pixels).

o Skill ~same as Vv3030 (on balance across all in situ metrics and assimilation diagnostics).

Compared to Version 3, Version 4 has slightly:

 drier surface and wetter root zone soil moisture,

« greater runoff ratio and smaller evaporative fraction,
* less biased uncertainty estimates,

 more assimilated SMAP Tb observations,

« smaller root zone soil moisture increments,

« smaller typical O-F values, and

« improved error representation.
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