Using Remotely -Sensed Estimates of

Soll Moisture to Infer Soll

exture and

IHydraulic Properties Acress a
Semi-And \Watershed

JOSEPRIA: Santanelos Ji:




Collaborators

Army Remote Moisture System (ARMS)

Principle Investigators
Christa Peters -Lidard — NASA-GSFC
Susan Moran — USDA-SWRC
David Geoedrich: — USDA-SWRC  yywats
Scott: Miller — Univ. of Wyoming e

NASA’s LAND INEORMATION SYSTEM. (LIS)
Matthew Garcias — GESIT-UNMBC/INASA-GSEC
David VMiecke — SAIC/NASA-GSEC
Michaelisehler -US Ammy: Colps off Engineers; TEC
Davelinoma — USDA-SWRE




What iIs ARMS?

Goal: To provide better input data for estimates of:

Speed Calculations

Troep and vehicle mobility

Landing Strip: Site Suitability;

Countermine Detection

Any decisien dependant on seillconditions

Compoenents:
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Monsoorn 90 Fleld Exoerirnen

\/\/ﬁnlrm'r Gulcn Experirmnental Watersned
— Surnmer 1990 SE Arizone

— 8 Metflux Sites
— 7 Superslies

Remote Sensing of Soll Molsiure

Broom Microwave Radiometer
R; L-pband; 21cm)

ceuisition Dates; 31 July — 9 August
40 resolution; 0-5 cm depthn
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Nozn Land Surface Model ( LIS)
NASA’s Land Information System

— 22 July — 9 August 1990

— Waitersned-scale (40 resolution)

— Meteorological Forcing: ¥endall

— Interpolated 84-gauge precipitaiion
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Research Objectives
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Evaluation of Soll Molsture
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Error in Simulated Soil Moisture at Metflux Sites
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Evaluation of Soll Molsture

Uncaliprated



Soll Texiure Evaluatiorn
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Incdeoencdent Test of Ootirized Soll Properties

Lucky Hills - 2003 - 5cm Soil Moisture
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rlow many PEMR images are required for successful P ST calipratio n?

Does It ratter wnicn portion of ine drying curve is capiured?
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Sensitivity of PEST to the # PBMR Images - Fendall
3
Uncalibrated = 5.73% ¢ RMSE
- - - -Av
2.5 >
— — StDev
& o
2 - 2
15¢---..__ ¢
o B S ¢ - ®---------
1 |
05 T = e —
—— — ~ —
=~ —
S~ — -
0 ‘ w — ==
1 2 3 4 5
# PBMR Images
4

L1
| R N
2

d
T <D




Sensitivity of PEST to the Randge of Soll Moisture
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Precipitaition Uncerialinty

Soil Water Content (%vol)

Bias (simulated — PBMR)

Accurnulated precipitation from the
various data e'[g used to force PEST - Impzact of precipitation forcing on
irmnulations simulated soll moisture

(@) Lm
05
Uﬁ




100

60

Sand content (%)

40

Pracipltation Uncertalnty

M Observed

| @ Interpolated

W Interpolated mean

— 1 | O Center raingage

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8
Metflux Site

l

glel LIS

nc contents using nurnber of pr

hree cl]ffere nt precipitation Versus the chai
cing inputs estimated sand |

PEST-Noan Scatter plot of

T T O« $ %




Oncjolneg Worlke

Active Microwave (C -pand radar; 5.6crm)
Callpraifion Experirmernis
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Kendall - 2003
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SUrary.

Lirnited microwave reirievals of near  -surface soll moisiure can oe used
to calipraiie 2 LSM ait nign termporal and spatial res  olutions.
Ouptirnizing soil nydraulic properties using PTFs giv es petier and rmore

onysically meaningful resulis than o one  -ai-z-iime pararmeier estmation
20Or0ECH,

Independent tesis indicate inai inis rmeinodology ca n e successi ulin
caliprating LSMs In serni -arid regions,

Errors in tne c EJJOF;IEJOH orocess are minirnized wne n tnere are atleast
irmages incluced that represent ine typical range of rmoisiure exn ioited

oy ine soll type.
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The quality of precipitation data Is critical to i e callpration  process and
applicapility of retrieved nydraulic properiies,

Delta Index approach using C  -band remote sensing offers potentizl for
serni-operational model calioration and property estirnat o,
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ARMS at Other Watersheds

Little River GA Little Washita OK

NASA CLPX



