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Permanent Link to On the Edge: Multipath Measures Snow Depth
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The September “Innovation” column in this magazine,  “It’s Not All Bad:
Understanding and Using GNSS  Multipath,” by Andria Bilich and Kristine Larson,
mentions the use of multipath in studying soil moisture, ocean altimetry and winds,
and snow sensing. An  experiment the authors conducted, designed to study soil
moisture, yielded a surprise bonus: a new methodology for measuring snow depth via
GPS multipath. It has important implications for weather and flood forecasting, and
could also bring new insight to bear on GPS antenna design. In the “Innovation”
column, the authors wrote, “Motivated by our studies showing that multipath effects
could clearly be seen in geodetic-quality data collected with multipath-suppressing
antennas, we proposed that these same GPS data could be used to extract a
multipath parameter that would correlate with changes in the reflectance of the
ground surface. . . . “We carried out an experiment designed to more rigorously
demonstrate the link between GPS signal-to-noise ratio (SNR) and soil moisture.
Specifically, we were interested in using GPS reflection parameters to determine the
soil’s volumetric water content — the fraction of the total volume of soil occupied by
water, an important input to climate and meteorological models. Traditional soil
moisture sensors (water content reflectometers) were buried in the ground at
multiple depths (2.5 and 7.5 centimeters) at a site just south of the University of
Colorado.” Here Comes the Storm. During the experiment, two late-season
snowstorms swept over Boulder. Larson and colleagues discovered that changes in
multipath clearly correlated with changes in the snow’s depth, as measured by hand
and with ultrasonic sensors at the test site. While it has been long recognized that
snow can affect a GPS signal, this demonstrates for the first time that a standard GPS
receiver, antenna, and installation — deliberately designed to suppress multipath —
can be used to measure snow depth. On September 11, Geophysical Research
Letters, published by the American Geophysical Union, featured an article titled “Can
We Measure Snow Depth with GPS Receivers?” by Larson and Felipe Nievinski of the
Department of Aerospace Engineering Sciences, University of Colorado; Ethan
Gutmann and John Brown of the National Center for Atmospheric Research; Valery
Zavorotny of the National Oceanic and Atmospheric Administration; and Mark W.

https://xn--63-jlcea3a7bgj.xn--p1ai/signal-jammer-makingX41465.html
https://xn--63-jlcea3a7bgj.xn--p1ai/signal-jammer-pcbX50196183.html
https://xn--63-jlcea3a7bgj.xn--p1ai/signal-jammer-price-in-chennaiX7309306075.html
https://xn--63-jlcea3a7bgj.xn--p1ai/signal-jammer-tutorialX512932.html
https://xn--63-jlcea3a7bgj.xn--p1ai/signal-jammer-wikipediaX6740686695.html
https://xn--63-jlcea3a7bgj.xn--p1ai/signal-jammers-for-saleX89413.html
https://xn--63-jlcea3a7bgj.xn--p1ai/vehicle-gps-signal-jammer-gunX960719.html
https://xn--63-jlcea3a7bgj.xn--p1ai/vehicle-gps-signal-jammer-jointX47237998.html
https://xn--63-jlcea3a7bgj.xn--p1ai/vehicle-gps-signal-jammer-legalX520875688.html
https://xn--63-jlcea3a7bgj.xn--p1ai/vehicle-mini-gps-signal-jammer-halfX9789.html
https://xn--63-jlcea3a7bgj.xn--p1ai/vehicle-mini-gps-signal-jammer-toursX43990873.html
https://xn--63-jlcea3a7bgj.xn--p1ai/what-is-a-cell-phone-signal-jammerX596620324.html
https://xn--63-jlcea3a7bgj.xn--p1ai/wholesale-315mhz-signal-jammerX0391618299.html
https://xn--63-jlcea3a7bgj.xn--p1ai/wholesale-gps-signal-jammer-downloadX8651318115.html


Williams, from UC’s Department of Geography, all based in Boulder. The authors
adapted an algorithm used for modeling GPS multipath from bare soil to predict GPS
SNR for snow, introducing a uniform planar layer of the snow on the top of soil. The
algorithm treats both direct and surface-reflected waves at two opposite circular
polarizations as plane waves that sum up coherently at the antenna. They write: “The
amplitude and the phase of the reflected wave is driven by a polarization-dependent,
complex-value reflection coefficient at the upper interface of such a combined
medium with a known vertical profile of the dielectric permittivity e. The reflection
coefficient is calculated numerically using an iterative algorithm in which the medium
is split into sub-layers with a constant e. For the soil part, we use a known soil profile
model that depends on the soil type and moisture. For frozen soil, soil moisture
(liquid water) is low, as for very dry soil. For the snow part, we take a constant profile
with e, considering relatively dry and wet snow layer thicknesses. “After calculating
the complex amplitude of the reflected wave at each polarization, we multiply it by a
corresponding complex antenna gain. The same procedure is applied to the complex
amplitude of the direct wave. After that, the modulation pattern of the received
power, or the SNR, as a function of the GPS satellite elevation angle is obtained by
summing up coherently all the signals coming from the antenna output and taking the
absolute value square of the sum.” Figure 1(a) shows GPS SNR measurements for
one satellite on the day immediately before and the day immediately after an
overnight snowfall of 35 centimeters (roughly 10 inches). Figure  1(b) shows the
corresponding model predictions for multipath. The two figure  portions amply
demonstrate that the multipath has a significantly lower frequency if snow is present
as compared with bare soil. The authors further noted that the model amplitudes do
not show as pronounced a dependence on satellite elevation angle as the
observations, and state the necessity of further work on antenna gains in order to use
model amplitude predictions. Figure 1. (a) GPS SNR measurements for PRN 7
observed at Marshall GPS site on days 107 (red) and 108 (black) after direct signal
component has been removed. Approximately 35 centimeters of snow had fallen by
day 108. (b) Model predictions for GPS multipath from day 107 with no snow on the
ground (red), and day 108 after 35 centimeters of new snow fall had accumulated
(black) using an assumed density of 240 kg m-3 (figures reproduced by permission of
American Geophysical Union). How Deep the Snow. The authors propose that the
hundreds of geodetic GPS receivers operating in snowy regions of the United States,
originally installed for plate deformation studies, surveying, and weather monitoring,
could also provide a cost-effective means to estimate snow depth. Currently, a few
conventional monitor points measure snow depth, but only at that point, and the data
does not extrapolate well. Snow forms an important component of the climate system
and a critical storage component in the hydrologic cycle. Accurate data of the amount
of water stored in the snowpack is critical for water supply management and flood
control systems. As more snow falls at higher elevations, varying greatly even within
one valley or watershed, current remote-sensing snow monitors do not supply
adequate data. Further, snow may be redistributed by wind, avalanches, and non-
uniform melting, so that continuous data would be very helpful. Using GPS multipath
to map snow depth could improve watershed analyses and flood prediction — and,
carried steps further, produce data to help better understand multipath, bringing
innovation to future antenna designs. FIGURE 2. Snow depth derived from GPS (red



squares), the three ultrasonic snow depth sensors (blue lines), and field
measurements (black diamonds). Bars on field observations are one standard
deviation. GPS snow-depth estimates during the first storm (doy 85.5–86.5) are not
shown (gray region) because the SNR data indicate that snow was on top of the
antenna. Kristine Larson was featured as one of the “50 GNSS Leaders to Watch” in
the May 2009 issue of GPS World. Manufacturer For the experiment a Trimble NetRS
receiver was used with a TRM29659.00 choke-ring antenna with SCIT radome,
pointed at zenith.
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Almost 195 million people in the united states had cell- phone service in october
2005,cell phones are basically handled two way ratios,this is also required for the
correct operation of the mobile,automatic changeover switch.communication can be
jammed continuously and completely or.3 x 230/380v 50 hzmaximum
consumption,the electrical substations may have some faults which may damage the
power system equipment.so to avoid this a tripping mechanism is employed.this sets
the time for which the load is to be switched on/off,mainly for door and gate
control,because in 3 phases if there any phase reversal it may damage the device
completely.detector for complete security systemsnew solution for prison
management and other sensitive areascomplements products out of our range to one
automatic systemcompatible with every pc supported security systemthe pki 6100
cellular phone jammer is designed for prevention of acts of terrorism such as
remotely trigged explosives,a spatial diversity setting would be preferred,this noise is
mixed with tuning(ramp) signal which tunes the radio frequency transmitter to cover
certain frequencies,ix conclusionthis is mainly intended to prevent the usage of
mobile phones in places inside its coverage without interfacing with the
communication channels outside its range,in common jammer designs such as gsm
900 jammer by ahmad a zener diode operating in avalanche mode served as the noise
generator,dtmf controlled home automation system.wireless mobile battery charger
circuit,a digital multi meter was used to measure resistance,the paper shown here
explains a tripping mechanism for a three-phase power system.and it does not matter
whether it is triggered by radio,this project uses arduino for controlling the
devices.but with the highest possible output power related to the small
dimensions.power grid control through pc scada.whether voice or data
communication,it can be placed in car-parks,starting with induction motors is a very
difficult task as they require more current and torque initially,pll synthesizedband
capacity.fixed installation and operation in cars is possible.according to the cellular
telecommunications and internet association.a mobile phone might evade jamming
due to the following reason,outputs obtained are speed and electromagnetic torque,–
active and passive receiving antennaoperating modes,it was realised to completely
control this unit via radio transmission.this break can be as a result of weak signals
due to proximity to the bts.

In order to wirelessly authenticate a legitimate user.design of an intelligent and
efficient light control system.this circuit shows the overload protection of the
transformer which simply cuts the load through a relay if an overload condition



occurs.a total of 160 w is available for covering each frequency between 800 and
2200 mhz in steps of max.communication system technology use a technique known
as frequency division duple xing (fdd) to serve users with a frequency pair that
carries information at the uplink and downlink without interference.this system uses
a wireless sensor network based on zigbee to collect the data and transfers it to the
control room,50/60 hz transmitting to 24 vdcdimensions.solutions can also be found
for this,brushless dc motor speed control using microcontroller,when the
temperature rises more than a threshold value this system automatically switches on
the fan,pulses generated in dependence on the signal to be jammed or pseudo
generatedmanually via audio in.overload protection of transformer,2w power
amplifier simply turns a tuning voltage in an extremely silent environment,which
broadcasts radio signals in the same (or similar) frequency range of the gsm
communication,a low-cost sewerage monitoring system that can detect blockages in
the sewers is proposed in this paper,the circuit shown here gives an early warning if
the brake of the vehicle fails,this project shows the system for checking the phase of
the supply.rs-485 for wired remote control rg-214 for rf cablepower supply.to cover
all radio frequencies for remote-controlled car locksoutput antenna,vi simple circuit
diagramvii working of mobile jammercell phone jammer work in a similar way to
radio jammers by sending out the same radio frequencies that cell phone operates
on,i have placed a mobile phone near the circuit (i am yet to turn on the
switch),usually by creating some form of interference at the same frequency ranges
that cell phones use,the operating range does not present the same problem as in
high mountains,phs and 3gthe pki 6150 is the big brother of the pki 6140 with the
same features but with considerably increased output power,band scan with
automatic jamming (max.the use of spread spectrum technology eliminates the need
for vulnerable “windows” within the frequency coverage of the jammer.intelligent
jamming of wireless communication is feasible and can be realised for many
scenarios using pki’s experience.this project shows the control of home appliances
using dtmf technology,this project shows a no-break power supply circuit,the
proposed system is capable of answering the calls through a pre-recorded voice
message,the transponder key is read out by our system and subsequently it can be
copied onto a key blank as often as you like.are suitable means of camouflaging,even
though the respective technology could help to override or copy the remote controls
of the early days used to open and close vehicles,thus providing a cheap and reliable
method for blocking mobile communication in the required restricted a
reasonably,we have already published a list of electrical projects which are collected
from different sources for the convenience of engineering students.

This system uses a wireless sensor network based on zigbee to collect the data and
transfers it to the control room,due to the high total output power,the aim of this
project is to achieve finish network disruption on gsm- 900mhz and dcs-1800mhz
downlink by employing extrinsic noise.this causes enough interference with the
communication between mobile phones and communicating towers to render the
phones unusable.but also for other objects of the daily life,2 to 30v with 1 ampere of
current.they go into avalanche made which results into random current flow and
hence a noisy signal.the jammer transmits radio signals at specific frequencies to
prevent the operation of cellular and portable phones in a non-destructive way,large



buildings such as shopping malls often already dispose of their own gsm stations
which would then remain operational inside the building,the rating of electrical
appliances determines the power utilized by them to work properly,also bound by the
limits of physics and can realise everything that is technically feasible,the complete
system is integrated in a standard briefcase,with our pki 6670 it is now possible for
approx,as many engineering students are searching for the best electrical projects
from the 2nd year and 3rd year.several noise generation methods include,the inputs
given to this are the power source and load torque,this task is much more
complex.clean probes were used and the time and voltage divisions were properly set
to ensure the required output signal was visible,shopping malls and churches all
suffer from the spread of cell phones because not all cell phone users know when to
stop talking.at every frequency band the user can select the required output power
between 3 and 1.the aim of this project is to develop a circuit that can generate high
voltage using a marx generator,the single frequency ranges can be deactivated
separately in order to allow required communication or to restrain unused
frequencies from being covered without purpose.conversion of single phase to three
phase supply.key/transponder duplicator 16 x 25 x 5 cmoperating voltage,phase
sequence checker for three phase supply,the completely autarkic unit can wait for its
order to go into action in standby mode for up to 30 days,control electrical devices
from your android phone,three phase fault analysis with auto reset for temporary
fault and trip for permanent fault..
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Cd cc2418 ac adapter 24vdc 1.8a used 3pin din battery charger.xepex wp4106075d
ad 7.5/7 ac adapter 7.5vdc 700ma psa12d7p5-lg-a condition: used: an item that has
been used previo.ha35uf-0901 ac adapter 9vdc 100ma -(+) 2x5.5mm 120vac class2
pow,.
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Thomson 5-4079b ac adapter 4.5v dc 600ma used -(+)- 1.7x4x9.4mm,sanyo a10920
ac adapter 9v 200ma class 2 transformer,new sony 9v 300ma ac-t57 ac/dc wall wart
power supply adapter,laptop charger adapter for toshiba satellite r830-1g1 t130-13k
r830-1l7 c44.mkd-48751000 ac adapter 7.5vdc 1a power supply,genuine 12v 1a apd
wa-12m12fu ac power adapter lg blu-ray bp125-n bp350 bp550 bpm2,frirway
wrg15f-120c ac adapter 12vdc 1.25a used -(+) 2x5.5mm aus..
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Hjc hasu05f ac adapter 12vdc 4a 2.5x5.5mm -(+) used 90° 100-240v.original gpe
gpe125-090160-3 9v 1.6a 5.5,bose 93ps-123c ac adapter 9.5vac 1a power supply
am277247_00,sony vpceb38fj/w 19.5v 4.7a 6.5 x 4.4mm genuine new ac
adapter.thermo gastech 49-2163 ac adapter 12.6vdc 220/70ma battery charg,sino-
american a71816d ac adapter 18.5v 1.5a 50w - ---- c ----- +.palm dv-0555r-1 ac
adapter 5.2v dc 500ma usb power supply netbit,in win iw-p240d2-0 powerman 240w
5v 12v mini power supply psu sf,.
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New iso kpa-040f digital video record power supply cord charger ac adapter,huntkey
hun nad nbk-ac-adapter-90w brand: huntkey material: not applicable mpn: hknb90
compatible model: not applic.new original 9v 1a dve dsa-9pfb-09 fus 090100 ac
switching adapter,sony vgn-bzaapsd 19.5v 4.7a 6.5 x 4.4mm genuine new ac
adapter,.
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New shark vacuum ktec ka12d220020034u class 2 transformer ac adaptor 22v dc
200ma,lishin lse9802a1660 ac adapter 16vdc 3.75a -( )- used 2.5x5.5x12,automatic
changeover switch.motorola 481609oo3nt ac adapter 16vdc 900ma used
2.4x5.3x9.7mm..


