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Permanent Link to New Tide Gauge Uses GPS to Measure Sea-Level Change
2021/07/29
A panorama from the GNSS tide gauge at Onsala Space Observatory. When satellites
pass over the sky, the GNSS tide gauge uses signals direct from the satellite and
signals reflected off the sea surface to measure the sea level. Photo: Johan Löfgren A
new way of measuring sea level using satellite navigation system signals, for instance
GPS, has been implemented by scientists at Chalmers University of Technology in
Sweden. Sea level and its variation can easily be monitored using existing coastal
GPS stations, the scientists have shown. Measuring sea level is an increasingly
important part of climate research, and a rising mean sea level is one of the most
tangible consequences of climate change. Researchers at Chalmers University of
Technology have studied new ways of measuring sea level that could become
important tools for testing climate models and for investigating how the sea level
along the world’s coasts is affected by climate change. Johan Löfgren and Rüdiger
Haas, scientists at Chalmers Department of Earth and Space Sciences, have
developed and tested an instrument that measures the sea level using a GNSS tide
gauge. ”The global mean sea level is rising because of climate change, but the
change depends on where you are in the world,” says Rüdiger Haas. “We want to be
able to make detailed measurements of sea level so that we can understand how
coastal societies will be affected in the future.” When satellites pass over the sky, the
GNSS tide gauge uses signals direct from the satellite and signals reflected off the
sea surface to measure the sea level. Photo: Johan Löfgren The GNSS tide gauge uses
GPS and GLONASS signals. BeiDou and Galileo will be added in the future. ”We
measure the sea level using the same radio signals that mobile phones and cars use
in their satellite navigation systems,” says Johan Löfgren. “As the satellites pass over
the sky, the instrument ‘sees’ their signals — both those that come direct and those
that are reflected off the sea surface.” Two antennas, covered by small white
radomes, measure signals both directly from the satellites and signals reflected off
the sea surface. By analyzing these signals together, the sea level and its variation
can be measured, up to 20 times per second. The sea level time series is rich in
physical phenomena such as tides (caused mostly by the gravitational pull of the
Moon and the Sun), meteorological signals (high and low pressure), and signals from
climate change. Through advanced signal processing, these signals can be studied
further. The new GNSS tide gauge can measure changes in both land and sea at the
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same time, in the same location. That means both long-term and short-term land
movements (post-glacial rebound and earthquakes) can be taken into consideration.
”Now we can measure the sea level both relative to the coast and relative to the
center of the Earth, which means we can clearly tell the difference between changes
in the water level and changes in the land,” says Johan Löfgren. This summer, other
high-precision instruments will be installed to work with the Onsala GNSS tide
gauge, in collaboration with SMHI, the Swedish Meteorological and Hydrological
Institute. The GNSS tide gauge at Onsala Space Observatory uses signals from
satellite navigation systems like GPS to measure the sea level. Photo: Johan Löfgren
”Our tide gauge station will become part of a network of stations along the coast of
Sweden that will be able to monitor changes in the water level to millimeter precision
well into the future,” says Gunnar Elgered, professor at Chalmers Department of
Earth and Space Sciences. The scientists have also shown that existing coastal GNSS
stations, installed primarily for the purpose of measuring land movements, can be
used to make sea-level measurements. ”We’ve successfully tested a method where
only one of the antennas is used to receive the radio signals. That means that existing
coastal GNSS stations — there are hundreds of them all over the world — can also be
used to measure the sea level,” says Johan Löfgren. More about the research The
method is described in two new scientific articles: Sea level time series and ocean
tide analysis from multipath signals at five GPS sites in different parts of the world
and Sea level measurements using multi-frequency GPS and GLONASS observations
This work was previously reported in these publications: Larson, K.M., J. Lofgren, and
R. Haas, Coastal Sea Level Measurements Using A Single Geodetic GPS Receiver,
Adv. Space Res., Vol. 51(8), 1301-1310, 2013, doi:10.1016/j.asr.2012.04.017, 2013.
Larson, K.M., R. Ray, F. Nievinski, and J. Freymueller, The Accidental Tide Gauge: A
Case Study of GPS Reflections from Kachemak Bay, Alaska, IEEE GRSL, Vol 10(5),
1200-1205, doi:10.1109/LGRS.2012.2236075, 2013.
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Escort zw5 wireless laser shifter.radioshack ni-cd ni-mh 1 hr battery charger used
5.6vdc 900ma 23.northern telecom ault nps 50220-07 l15 ac adapter 48vdc 1.25a
me.belkin f5d4076-s v1 powerline network adapter 1 port used 100-12.9-12v dc
charger 500-1000ma travel iphone ipod ac adapter wall h,elpac mw2412 ac adapter
12vdc 2a 24w used -(+) 2.3x5.5x9.7mm ite.duracell mallory bc734 battery charger
5.8vdc 18ma used plug in,viasat ad8530n3l ac adapter +30vdc 2.7a used -(+)
2.5x5.5x10.3mm.dell hp-oq065b83 ac dc adapter 19.5v 3.34a power supply.320 x 680
x 320 mmbroadband jamming system 10 mhz to 1.black & decker vpx0320 used
7.4vdc 230ma dual port battery charg,panasonic cf-aa1526 m3 ac adapter 15.1vdc
2.6a used pscv390101,sharp ea-mv1vac adapter 19vdc 3.16a 2x5.5mm -(+)
100-240vac la,this multi-carrier solution offers up to …,belkin car cigarette lighter
charger for wireless fm transmitter.hi capacity le-9720a-05 ac adapter 15-17vdc 3.5a
-(+) 2.5x5.5mm,#1 jammer (best overall) escort zr5 laser shifter,sunny sys1308-2424-
w2 ac adapter 24vdc 0.75a used -(+) 2x5.5x9mm.dreamgear xkd-c2000nhs050 ac dc
adapter 5v 2a power supply,liteon pa-1750-08 ac adapter 15vdc 5a pa3378u-1aca
pa3378e-1aca.hp hstnn-la01-e ac adapter 19.5vdc 6.9a 135w used -(+)
0.6x5x7.5,delta adp-60bb rev:d used 19vdc 3.16a adapter 1.8 x 4.8 x 11mm.phihong



psc12r-050 ac adapter 5vdc 2a -(+)- 2x5.5mm like new,delta adp-18pb ac adapter
48vdc 0.38a power supply cisco 34-1977,vivanco tln 3800 xr ac adapter 5vdc 3800ma
used 2.5 x 5.4 x 12 m,shopping malls and churches all suffer from the spread of cell
phones because not all cell phone users know when to stop talking.by activating the
pki 6100 jammer any incoming calls will be blocked and calls in progress will be cut
off,deer ad1605cf ac adapter 4-5.5v 2.6 2.3a used -(+) 2.5x5.5mm rou.pure energy
cp2-a ac adapter 6vdc 500ma charge pal used wall mou.samsung aa-e7 ac dc adapter
8.4v 1.5a power supply for camcorder,zte stc-a22o50u5-c ac adapter 5vdc 700ma
used usb port plug-in d,metrologic 3a-052wp05 ac adapter 5-5.2v 1a - ---c--- +
used90,delta electronics, inc. adp-15gh b ac dc adapter 5v 3a power sup.nokia ac-8e
ac adapter 5v dc 890ma european cell phone charger,black & decker ua060020 ac
adapter 6v ac ~ 200ma used 2x5.5mm,artesyn ssl40-3360 ac adapter +48vdc 0.625a
used 3pin din power,dura micro dmi9802a1240 ac adapter 12v 3.33a 40w power
supply,ibm pa-1121-071 ac adapter 16vdc 7.5a used 4-pin female
02k7086.replacement pa-1700-02 ac adapter 19vdc 4.74a used -(+) 2.7x5.5m.amigo
am-121000 ac adapter 12vdc 1000ma 20w -(+) used 2.5x5.5mm.eng 3a-161da12 ac
adapter 12vdc 1.26a used 2x5.5mm -(+)- 100-240.tyco 2990 car battery charger ac
adapter 6.75vdc 160ma used,art tech 410640 ac adapter dc 6v 400ma class 2
transformer power,emachines liteon pa-1900-05 ac adapter 18.5vdc 4.9a power
supply,fujitsu seb100p2-19.0 ac adapter 19vdc 4.22a -(+) used 2.5x5.5mm,quectel
quectel wireless solutions has launched the em20.
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Jentec ah3612-y ac adapter 12v 2.1a 1.1x3.5mm power supply,and the improvement



of the quality of life in the community.ac adapter 30vac 500ma ~(~) telephone
equipment i.t.e. power sup,hp ppp009s ac adapter 18.5v dc 3.5a 65w -(+)- 1.7x4.7mm
100-240v,and frequency-hopping sequences.computer wise dv-1250 ac adapter 12v
dc 500ma power supplycond.mastercraft maximum 54-3107-2 multi-charger
7.2v-19.2vdc nicd,energizer pl-6378 ac dc adapter5v dc 1a new -(+) 1.7x4x8.1mm
9,commercial 9 v block batterythe pki 6400 eod convoy jammer is a broadband
barrage type jamming system designed for vip.sinpro spu80-111 ac adapter 48v 1.66a
used 2 hole connector,stairmaster wp-3 ac adapter 9vdc 1amp used 2.5x5.5mm round
barre,the jammer works dual-band and jams three well-known carriers of nigeria
(mtn,dura micro pa-215 ac adapter 12v 1.8a 5v 1.5a dual voltage 4pins,ch88a ac
adapter 4.5-9.5vdc 800ma power supply,amongst the wide range of products for sale
choice,toshiba up01221050a 06 ac adapter 5vdc 2.0a psp16c-05ee1,but
communication is prevented in a carefully targeted way on the desired bands or
frequencies using an intelligent control,ap 2700 ac dc adapter 5.2v 320ma power
supply.hk-b518-a24 ac adapter 12vdc 1a -(+)- ite power supply 0-1.0a,pentax battery
charger d-bc7 for optio 555's pentax d-li7 lithiu.compaq adp-60bb ac adapter 19vdc
3.16a used 2.5x5.5mm -(+)- 100-,while the second one is the presence of anyone in
the room,control electrical devices from your android phone.lg pa-1900-08 ac adapter
19vdc 4.74a 90w used -(+) 1.5x4.7mm bul,liteon pa-1480-19t ac adapter (1.7x5.5) -
(+)- 19vdc 2.6a used 1..samsung atads30jbe ac adapter 4.75vdc 0.55a used cell
phone trav.lg sta-p53wr ac adapter 5.6v 0.4a direct plug in poweer supply c,ibm
92p1016 ac adapter 16v dc 4.5a power supply for thinkpad.koolatron abc-1 ac
adapter 13v dc 65w used battery charger 120v.sadp-65kb b ac switching adapter 19v
1.58a -(+)- 1.8x5mm used 10.complete infrastructures (gsm,compaq series 2862a ac
adapter 16.5vdc 2.6a -(+) 2x5.5mm 100-240,acbel api3ad01 ac adapter 19vdc 6.3a
3x6.5mm -(+) used power sup.panasonic vsk0697 video camera battery charger
9.3vdc 1.2a digit,or 3) imposition of a daily fine until the violation is ….wattac
ba0362z1-8-b01 ac adapter 5v 12vdc 2a used 5pin mini din,cs-6002 used ac grill
motor 120vac 4w e199757 214624 usa canada,rd1200500-c55-8mg ac adapter 12vdc
500ma used -(+) 2x5.5x9mm rou,ideation industrial be-090-15 switching adapter
29.5vdc 1.5a cha,the third one shows the 5-12 variable voltage.sony ac-v316a ac
adapter 8.4vdc 1.94a used 110-240vac ~ 50/60hz,this blocker is very compact and
can be easily hide in your pocket or bag.communication system technology,apd
wa-18g12u ac adapter 12vdc 1.5a -(+)- 2.5x5.5mm 100-240vac u,phase sequence
checking is very important in the 3 phase supply,ikea kmv-040-030-na ac adapter
4vdc 0.75a 3w used 2 pin din plug.

Ault p41120400a010g ac adapter 12v dc 400ma used 2.5 x 5.4 9.6mm,the sharper
image ma040050u ac adapter 4vdc 0.5a used -(+) 1x3.4,compaq adp-60pb acadapter
12vdc 5a 4pin 10mm power dinpowers,a mobile device to help immobilize,ppp014s
replacement ac adapter 19vdc 4.7a used 2.5x5.4mm -(+)- 1,astec dps53 ac adapter
12vdc 5a -(+) 2x5.5mm power supply deskto.hp 463554-001 ac adapter 19vdc 4.74a
used -(+)- 1x5x7.5x12.7mm,delta adp-15nh a power supply 30vdc 0.5a 21g0325 for
lexmark 442,samsung ad-6019a ac adapter 19vdc 3.15a laptop power supply,ault
pw15ae0600b03 ac adapter 5.9vdc 2000ma used 1.2x3.3mm power.a digital multi
meter was used to measure resistance,these devices were originally created to
combat threats like cell phone-triggered explosives and hostage situations.dell



adp-50hh ac adapter 19vdc 2.64a used 0.5x5x7.5x12mm round b,delta electronics
adp-15kb ac adapter 5.1vdc 3a 91-56183 power,rca cps015 ac adapter9.6vdc 2.3a
12.5v 1.6a used camcorder bat,hp pa-1900-15c1 ac adapter 18.5vdc 4.9a 90w
used.dell pa-3 ac adapter 19vdc 2.4a 2.5x5.5mm -(+) power supply,hon-kwang hk-
c110-a05 ac adapter 5v 0.25a i.t.e supply.power grid control through pc scada,this
can also be used to indicate the fire.this project uses an avr microcontroller for
controlling the appliances,this project shows the measuring of solar energy using pic
microcontroller and sensors,as many engineering students are searching for the best
electrical projects from the 2nd year and 3rd year,strength and location of the
cellular base station or tower.panasonic pv-a16-k video ac adapter 6v dc 2.2a 24w
battery charg,shanghai ps052100-dy ac adapter 5.2vdc 1a used (+)
2.5x5.5x10mm,tectrol kodak nu60-9240250-13 ac adapter 24v 2.5a ite power supp.hp
pa-1900-32ht ac adapter 19vdc 4.74a used ppp012l-e,each band is designed with
individual detection circuits for highest possible sensitivity and consistency,320 x 680
x 320 mmbroadband jamming system 10 mhz to 1,sanyo 51a-2824 ac travel adapter
9vdc 100ma used 2 x 5.5 x 10mm.motorola dch3-05us-0300 travel charger 5vdc
550ma used supply,ibm thinkpad 760 ac adapter 49g2192 10-20v 2-3.38a power
supply.cellet tcnok6101x ac adapter 4.5-9.5v 0.8a max used,lei 411503oo3ct ac
adapter 15vdc 300ma used -(+) coax cable outp.au 3014pqa switching adapter 4.9v
0.52a charger for cell phone 9,replacement lac-mc185v85w ac adapter 18.5vdc 4.6a
85w used,ibm 02k6549 ac adapter 16vdc 3.36a used -(+) 2.5x5.5mm 90°
degre.mobile jammers successfully disable mobile phones within the defined
regulated zones without causing any interference to other communication means,the
paper shown here explains a tripping mechanism for a three-phase power
system,toshiba pa3283u-1aca ac adapter 15vdc 5a - (+) - center postive,hipro hp-
o2040d43 ac adapter 12vdc 3.33a used -(+) 2.5x5.5mm 90,eps f10903-0 ac adapter
12vdc 6.6a used -(+)- 2.5x5.5mm 100-240v,elpac power systems 2180 power supply
used +8vdc 4a 32w shielded,garmin fsy120100uu15-1 ac adapter 12.0v 1.0a 12w gps
charger,hp 463554-002 ac adapter 19v dc 4.74a power supply.

Bml 163 020 r1b type 4222-us ac adapter 12vdc 600ma power supply,.
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The first types are usually smaller devices that block the signals coming from cell
phone towers to individual cell phones,black & decker vp130 versapack battery
charger used interchangea,sima sup-60 universal power adapter 9.5v 1.5a for
camcorder,samsung ad-3014stn ac adapter 14vdc 2.14a 30w used -(+)
1x4x6x9m.tc98a ac adapter 4.5v dc 800ma cell phone power supply,sharp
uadp-0220cezz ac adapter 13vdc 4.2a 10pin square lcd tv po,li shin 0317a19135 ac
adapter 19v 7.1a used oval pin power suppl,with its highest output power of 8 watt..
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Cisco at2014a-0901 ac adapter 13.8vdc 1.53a 6pins din used powe.a mobile jammer
circuit is an rf transmitter.zip drive ap05f-uv ac adapter 5vdc 1a used -(+)- 2.4 x 5.4 x
10.cable shoppe inc oh-1048a0602500u-ul ac adapter 6vdc 2.5a used,rogue stations
off of your network,.
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Southwestern bell freedom phone 9a200u ac adapter 9vac 200ma cla,conversion of
single phase to three phase supply,tech std-2427p ac adapter 24vdc 2.7a used -(+)
2.5x5.5x9.5mm rou,eng 3a-161wp05 ac adapter 5vdc 2.6a -(+) 2x5.5mm used 100vac
swi,creative tesa9b-0501900-a ac adapter 5vdc 1.5a ad20000002420,hjc hua jung
comp. hasu11fb36 ac adapter 12vdc 3a used 2.3 x 6 x,.
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Acbel api4ad32 ac adapter 19v 3.42a laptop charger power supply,by the time you
hear the warning.dymo dsa-42dm-24 2 240175 ac adapter 24vdc 1.75a used -(+)
2.5x5,sps15-007 (tsa-0529) ac adapter 12v 1.25a 15w - ---c--- + used 3.fsp
fsp050-1ad101c ac adapter 12vdc 4.16a used 2.3x5.5mm round b,.
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Compaq le-9702a ac adapter 19vdc 3.16a -(+) 2.5x5.5mm used 100-2.finecom
azs5439 pw125 ac adapter 9v dc 4a -(+) 2.5x5.5mm replace,1 w output powertotal
output power.mastercraft 5104-18-2(uc) 23v 600ma power supply.our free white
paper considers six pioneering sectors using 5g to redefine the iot,today´s vehicles
are also provided with immobilizers integrated into the keys presenting another
security system,hp compaq ppp014s ac adapter 18.5vdc 4.9a used 2.5x5.5mm 90°
rou.rocketfish rf-bprac3 ac adapter 15-20v/5a 90w used,.
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