—
i

General Assergw,— Vienna, Austria, 19 — 24 Apri

ontribution
1tions

VBHENING-and Gbsernvatio; of Loa
ig) 11]1].- .:a IV = >) o) || [E) >0

iy ol
. T

-] - .
8

é""'we able to Detect and Identify
LQ)JO Contribution inside GRS Position ?

g

1._—._

vhe Integration of Loading In GPS Processing
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OUENNgRthe LLoadingrContribution, to,
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2ODEIE2O06 PEriod, 6:hou 3Disite displacements:
- Rafineel Graa s flinletlons [ S0y 2002

S,merjg* Hiagmes forrGlobal™Map

- A;mo):s,)m- rie Ceading (6-hourly)
- E@M]W? Operational Analysis
> eanaIyS|s

‘/ @g-_’. nlc Loadlng (6-hourly)
=S =ﬁ‘l:lc response: IB (Inverted Barometer)
"Dynamlc response: MOG2D [F. Lyard,2003]

: -} Hydrologlcal Loading (6-hourly)
E - GLEDAS [M. Rodell, 2004]
: - ECMWE [P. Viterbo, 1995]
» Variability of the vertical displacement:
Root Mean Squares estimated in 2002.



Atmosphere%be@n LLloadings Hydrological Loading
=(c\IWEIVIOG2D, 6-hourly) (GLDAS/NOAH,. SHoUGY)

Pressure (ECMWF-MOG2D) Vertical / Soil moisture (GLDAS)
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Atmosphere““E@ML‘f Vs, NCEPR

NCEP / ECMWF (IB)
120° 180° 240°

120° 180° 240°

ECMWEF-IB / ECMWF-MOG2D
120° 180" 240

GLEDAS vs. ECMWE Hydroelegy.

Soll Moisture &Snovy

Vertical / Soil moisture (GLDAS vs ECMWF)
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Obhservation of Time-Variable Site Po ns._
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Sinejle GAVIRE anaIyS|s 0 ‘0@"§|tes among IGS best S|tes
=‘O|Ullll/o»g buted aroundithe wordd: S~

— o

EOTREETiany as possible double differences to:

PR nghtEnithe network

~ Emm,mgg ambiguity resolutions

- Emmjﬂ € reallzatlon of the reference frame
_\Prgp,_‘ 'thce the 6-yr series:

—2 ﬁ'ﬁ“e without the load

— Integratlng the AOH loading model

e

. = using the “ Apply ATM load > GAMIT feature
implemented by [ Tregoning & van Dam, 2005 ].

—

> GAMIT/GLOBK 10.33: Enhanced Ambiguity Resolution Scheme

> Cutoff elevation = 10°; Interval Zenith delay = 2 hours
> Use Tide model with degree 1 deformation ...
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Amplitude (mm)

GPS (NO LOAD)

INV (ECMWF & IB)

Vertical Displacement at POTS - GPS vs INV
T LM Ty Ml i | L
i | mn
i . i N" ]' J J L. | !
lr'[ || ]w i ' \ I '|" ' ' ] T “
| T B |
365 730 1095 1460 1825
Day Of Year 2001

2190

Period (days)

ﬂ it& 4 |'I — I.lﬁll Y. rnl“(\ﬁ A L\:\; ?T Fos If,"
' e L Y AN 1%
L{ w H :I |||| M ﬂ[ m [lﬂ 'llJ Ul HI'| / II"Jl I,f/
| { J
N ! .Ml Ul [

1000



2
o

GPS (NO LOAD)

MOG (ECMWF & MOG2D)

Vertical Displacement at POTS - GPS vs MOG
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GPS (NO LOAD)

AOH (ECMWF & MOG2D & GLDAS)

Vertical Displacement at POTS - GPS vs AOH
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GPS (NO LOAD) AOH (ECMWF & MOG2D & GLDAS)

Vertical Displacement at POTS - GPS vs AOH
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GPS (NO LOAD) AOH (ECMWF & MOG2D & GLDAS)

Coherence between modeled (AOH) and
observed (GPS no load) vertical displacement
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.. P GPS (NO LOAD) GPS&AOH (A PRIORI: ECMWF & MOG2D & GLDAS)

Vertical Displacement at POTS - GPS vs GPS&AOH
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Red lower than Greenishows a decrease of variability

A

Amplitude (mm)

100 SA

Period (days)



Amplitude (mm)

Amplitude (mm)

B GPS (NO LOAD)

GPS&AOH (A PRIORI: ECMWF & MOG2D & GLDAS)

Vertical Displacement at POTS - GPS vs GPS&AOH

Red lower than Green shows a decrease of variability

Period (days)

Red lower than Green shows a decrease of variability
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Anniual lel-ity of the'Vertical Displacemeni:

Vertical (ECMWF-MOG2D)

300" 0 60"

GPS (NO LOAD) GPS&AOH (A PRIORI AOH)

Red lower than black is better

Vertical / Soil moisture (GLDAS)
180° 240° 300° 0 60° 120° 180°

L1 L)
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Vertical / Snow (GLDAS)
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Annual Vm'hity of the'Vertical Displacemeni:

CONCINBIONS for the Northern Hemisphieress

GPS (NO LOAD)

GPS&AOH (A PRIORI AOH)

Red lower than black is better

i .
Improvements :

Llarge contnental

areas: Eurasia;
North America

Why ?

L arge Atmospheric

and Hydrological
Sighals. Less
Oceanic Influence.

Well known high
and mid-latitudes
weather conditions

GPS Tracking
Network.




Vertical Displacement (mm)

Amplitude (mm)
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Vertical Displacement at NYA1 - GPS vs AOH
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GPS (NO LOAD) GPS&AOH (A PRIORI: ECMWF & MOG2D & GLDAS)
Vertical Displacement at NYA1 - GPS vs GPS&AOH
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A2l \"/Mﬂ-ity of the'Vertical Displacemeni:
CONCIUSIONS for the Southern Hemispheres s

GPS (NO LOAD)

GPS&AOH (A PRIORI AOH)

Red greater than black is worse
0

NorImprovements :

Peninsulas;
ISlands,
Coastal Sites ...

Why, ?
Tracking Network ?
Tiny loading signal ?

Tides ? Unmodeled
Oceanic Loading ?

Tropospheric delays
(use of ZTD & VMFE)

Elevation weighting
( too much weight

on low elevation )
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