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Abstract

The Noah 3.3 Land Surface Model (LSM) was used to estimate the global soil moisture in this study and these soil moisture datasets were
assessed against satellite-based and reanalysis soil moisture products. The Noah 3.3 LSM simulated soil moistures in four soil layers and
root-zone soil moistures defined as a depth-weighted average in the first three soil layers (i.e., up to 1.0 m deep). The Noah LSM soil
moisture products were then compared with a satellite-based soil moisture dataset (European Space Agency Climate Change Initiatives
(ESA CCI) SM v04.4) and reanalysis soil moisture datasets (ERA-interim). In addition, the five major basins (Yangtze, Mekong, Mississippi,
Murray-Darling, Amazon) were selected for the assesment with the Gravity Recovery and Climate Experiment (GRACE)-based Total
Water Storage Anomaly (TWSA) and TWS Change (TWSC). The results revealed that high anomaly correlations were found in most of
the Asia-Pacific regions including East Asia, South Asia, Australia, and Noth and South America. While the anomaly correlations in the
Murray-Darling basin were somewhat low, relatively higher anomaly correlations in the other basins were found. It is concluded that
this study can be useful for the development of soil moisture based drought indices and subsequently can be helpful to reduce damages
from drought by timely providing an efficacious strategy.
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Table 1. Meteorological variables used in this study

Standard name (Short name) Units
Near surface air temperature (Tair) K
Near surface specific humidity (Qair) kg kg
Incident shortwave radiation (total) (Swdown) W m?
Incident longwave radiation (Lwdown) W m?
Eastward wind (Wind_E) ms’
Northward wind (Wind_N) ms’
Surface pressure (Psurf) Pa
Rainfall rate (Rainf) kg m?
Convective rainfall rate (Crainf) kg m?

Table 2. Input parameters (soil, topographic, vegetative parameters) used in this study

Input Data source Source
Landcover AVHRR http//glcf.umd.edu/data/landcover/
Landmask AVHRR http://www.geog.umd.edu/landcover/1km-map.html
Soil texture STATSGOFAO http://www.ral.ucar.edu/research/land/technology/lsm.php
Elevation SRTM Native http://dds.cr.usgs.gov/srtm/version21/SRTM30
Slope type NCEP Zobler (1986)
Albedo NCEP Csiszar and Gutman (1999)

Max snow albedo NCEP Robinson and Kukla (1985)

Greenness NCEP Gutman and Ignatov (1997)
Bottom temperature NCEP http://www.ral.ucar.edu/research/land/technology/lsm/sfc_fieldss TBOT/READ ME
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Table 3. Anomaly correlations of the GRACE-observed and the Noah
LSMrsimulated TWSAs and TWSCs for the five selected basins

The five selected basins TWSA TWSC
Yangtze 0.70 0.56
Mekong 0.79 0.72

Mississippi 0.80 0.70
Murray-Darling 0.54 0.53
Amazon 0.83 0.79

, e ohicTha] AFFHAIS=E Table 3] 8 oFsto] A A5}
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4.8 &

o] Aol A= Noah 3.3 Z|FHEF-& o]-8-5to] 7 =]
st 2532950 EGFE-S F45131.2H, ESA CCI
E= EQLETGRACES TWSAS}

E

T v 4SS ©]

ol

1) Noah 3.3 Z|HE O 2 A9t EQk4=1.0] 79 914d7]
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A Gof| A 2 ATTAE Bt
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o] gEfHoA tha W2 AUIAIE B o o
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PR S EAZ o EA UERUA Y 2| ofie T

3) AAwEdE
2] A7 o |e A9HE v e 2 AT A7 ohA
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HIp 22 7 Bete] Tt 94 A7 H @5 Helrt
4) EGFTE2 TN AR T ool B2 FHH 7t
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A 7hE A 28 4= Stk whebA] o] A A= Al <]
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