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Background
e Gravity field and steady-
state Ocean Circulation

Explorer (GOCE)

e 12 Earth gravity models
(EGMs) produced

* Level 2 products released
included the gravity
gradients and the full error
variance/covariance
matrices for each EGM
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e GOCE User Toolbox (GUT), version 3.1
* GUT can:

forking Group - International Association of Hydrological Science:
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GOCE USER TOOLBOX W

Read the GOCE level 2 products and ancillary datasets, including apriori
surfaces, calibrated gravity gradients and geoid height errors

Read global and local gravity models in ICGEM format

Compute geoid heights at a chosen maximum degree and order over a grid
or transect

Compute gravity and height anomalies, and vertical deflections on the
surface of the terrain for a range of maximum degree and order expansions
over a grid or transect

Compute the spherical harmonic synthesis and calculate the 6 potential
gradients

Compute the ocean's mean dynamic topography and associated geostrophic
velocities, kinetic energy and the vertical component of relative vorticity
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Workfiow Library € BRAT World Plot - #0
project1.gut
System Workflows B —
Grid Function Properties
adapt_gf Vector Scale:
addscala gf Projecton:
2dd_gf OElipse Latitude/Longitude

airyanomaly_gf
bougueranomaly_gf
changeellipse_gf
changetide_gf

freeairgravityanomaly_gf
geoidheightcorrection_gf
geoidheight_gf
gravityanomaly_gf
gravitydisturbance_gf
gravitypotentialgradient_gf
gskineticenergy_gf
gsvdirectionspeed_gf

Output

INFO: Grid Functin Subtraction

CenterLat: 0 CenterLon: 0

[ how Grid Labels

cale: [10
Range

Min: -104.87 Max: 77.582

View

State [Zoom | Z (height)

geoidheight_gfml

Synopsis : Extract a set of spherical harmonic potential coeffidents
(and GM, R, tide system) from fle and calculate the height
of the geoid on a chosen Grid with a specified expansion of
the geopotential The Grid can be specified in one of
several ways, The default is a global 1x1 degree grid on
the GRS80 elipsoid with the potential expanded to the
degree and order defined by the input fle.

TnFile —
gsveast_gf Arguments
gswnorth_gf “InFie input_fie_name
Beigbianomehyiof @ Input file containing the geopotential,
'T“P°"2-9ff ~GFinput_grid_fie  (option 10f3)
import_gf Specifies the file that defines the output Grid. This can
landmask_gf outfie ResFie be any fie from which GUT can exiract a grid. Note, this
ity gt fiterednc fiter res.nc indudes the elipsaid. L
Jativevortic or 1
e :“f"y-gi = “Afinput_orid_fie (option 20f 3)

Specifies the file that defines the latitude and longitude
axes of the output Grid. This can be any fle from which
GUT can extract a grd. The Elipse flag can be used to
specify the elipsoid, thernise the GUT defauit of GRSS0

changetie o Data Layers
S, ocothege ]
” Layer: jeoid_height -
divide_gf = e
exportgravsoft_gf [¥] show Solid Color | Edit | [7] Show Contour
exportkm_gf o -Gf .
exporttiff_gf s Number of Labels (Color Bar): 5 Workfiow Description - gecidheight_gf.xml & x
extract_gf
filter_

is assumed.
PROGESS e R
INFO: 3 Rwiesin (aption 3 of 3)
Processig Spedifies the latitude and longitude bounds of the
Workfow processing rished equiangular output arid, The longitude limits (wie) must be
Project execution finished. in degrees in the range [-360,+360] and the latitude
Unlock: project1.gut limits (s:n) must be in degrees in the range (-0, +30].
Visualizing fle: C:\. _rc_win This option is normally use in combination with the I and
-Ellipse options.
gsvnortn_gr
(=i s Tdeidn (optonal)
impor?_af Spedfies the longitude and latitude grid spacing. de and L4
porte_gf dn are spacings in degrees. The intervals specified by the
import_gf 41 option mustbe dose to int=ger multiple of these
landmask_gf spacings wil be recalculated to ensure the
multiply_gf Teon s diviged o,
relativevorticity_gf ~Elipse ellipse {optional)
scale_gf Set a specific Reference Elipsoid. If not spedified, the
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simplebouguer_gf
spatialmdt_gf

GUT default of GRS80 is used. The dlipsoid can be
specified as one of
= elipsoid name

sqrt_gf GRS80 TOPEX GRIM WGS84 WGS84revl
stats_gf ‘ﬁ;’e pararr;aher .
subtract_gf rmatted as inverse_flattening:a:GM

surfacegravitationalpot_gf
surfacegravitation_gf
surfacegravitypot_gf
surfacegravity_gf -
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= filename
extracts the elipsoid from the meta-data in this file

-D0 degree_and_order  (option 1of 3)
Specifies the degree and order of the geopotential
expansion, deares and order must be a positive inteer,
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GUT Tutorial

gut gravityanomaly_gf EIGEN-5C.gfc GUT_ACE2_5M.nc -R 0:20,40:50 -
10.1:0.1 gravity_anomaly_eigen5c_alps.nc
BratDisplay gravity _anomaly_eigen5c_alps.nc

[ BRAT World Plot - #0

File  Vies
- Em——
Q'-Z* Properties
Vector Scale:
Projection: | Mercator
Lattude/Longitude

s
-
Center Lat: | 0 Center Lon: 0
| Show Grid Labels
Data Layers
Layer: | gravity_anomal iy =
| Show Solid Color Edit Show Cortour Edit

Nurnber of Labels (Color Bar: |5

= View
N | e
| State Zoom  Z (height]

Lonl: |0 Latl: |40
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Conclusions

* GUT simplifies interacting with GOCE and
other gravity missions data

e GUT enables a user to build his own tools
through the workflows

* Always guided by an exhaustive tutorial!

https://earth.esa.int/gut g u t

Any doubts, please contact us at
altimetry.info@esa.int
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