
Th NOAA H d t l i l T tb d S il M i t Ob i N t k Li ki th S il tThe NOAA Hydrometeorological Testbed Soil Moisture Observing Networks: Linking the Soil toThe NOAA Hydrometeorological Testbed Soil Moisture Observing Networks: Linking the Soil to y g g g
W th d Cli t PWeather and Climate ProcessesWeather and Climate Processes

Robert Zamora F Martin Ralph Timothy SchneiderRobert Zamora F. Martin Ralph Timothy Schneiderp y
NOAA/ESRL Physical Sciences DivisionNOAA/ESRL Physical Sciences Divisiony

Edward ClarkEdward Clark
NOAA/NWS C l d B i Ri F t C tNOAA/NWS Colorado Basin River Forecast Center

Goal: To develop the capacity to make observations that R i t NF A i Ri M h 2008Goal:  To develop the capacity to make observations that Rain on snow events NF American River March 2008p p y
b d t h l d t d th l th t il A T i l S il M i t Ob i St ti

Rain on snow events NF American River  March 2008
can be used to help understand the role that soil A Typical Soil Moisture Observing Stationcan be used to help understand the role that soil A Typical Soil Moisture Observing Station
moisture plays in determining our weather and climatemoisture plays in determining our weather and climate 
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transmitted hourly to Bouldertransmitted hourly to Boulder.

Custom calibrations are derived Soil moisture and soil temperature observations madeCustom calibrations are derived Soil moisture and soil temperature observations made 
for each station using gravimetric in the Upper Colorado River Basin near Granby, COfor each station using gravimetric 
sampling

in the Upper Colorado River Basin near Granby, CO
sampling.
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losing amplitude as it progresses down into the deeperThe high temporal sampling rate losing amplitude as it progresses down into the deeper 
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soil layers.
the response of the soil on time p
scales ranging from sub-hourly toscales ranging from sub-hourly to 
d ddecades. 

Babocamari River flood 23 July 2008Babocamari River flood 23 July 2008
0 6

Whetstone, AZ

120

USGS 09471400 Babocamari River Near Tombstone, AZ

0.6

VWC 5 0 cm

120

VWC 5.0 cm
VWC 15.0 cm Flash Flood
VWC 50.0 cm
Cumulative Rainfall

on 0.4

ra
ct

io 80

)

ss
 F

r

3 
s-

1

et
ne

s

Soil MoistureSoil Temperature (m
3

ic
 W

eSoil Moisture
Reflectometers

Soil Temperature
Probes ar

ge
 

m
et

riReflectometersProbes
The monsoon rain eventsc

ha

V
ol

um The monsoon rain event D
is

0.2

So
il 

V

100

m
) occurring at 00 UTC 22 July40

S

80 l (
m

m occurring at 00 UTC 22 July 
fi ll b i th ti il60 ai

nf
al finally brings the  entire soil 

40

60

e 
R

a

y g
column to saturation40

ul
at

iv
e column to saturation.

20

C
um

u

0 0

C 0

7/18/08 0:00 7/20/08 0:00 7/22/08 0:00 7/24/08 0:00 7/26/08 0:00
Date/Time (UTC)

7/22/08 0:00 7/23/08 0:00 7/24/08 0:00 7/25/08 0:00
Time (UTC)Date/Time (UTC) Time (UTC)

Flooding coincided with a storm thatThe monsoon rain event occurring Flooding coincided with a storm that The monsoon rain event occurring 
dropped 30 mm of precipitation on top ofon 00 UTC 22July finally brought dropped 30 mm of precipitation on top of 
saturated soil at 00 UTC 23 July

on 00 UTC 22July finally brought 
the soil column to saturation saturated soil at 00 UTC 23 July.the soil column to saturation.
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