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To provide uncertainty estimates for all geomagnetic
components that are statistically consistent, we use the

Better estimation of uncertainties in global high-resolution reference
models allows for managing the collision risk in closely spaced wellbore 1201 11

position. The ISCWSA MWD magnetic error model was originally developed | I, combined errors of X, Y and Z components from Table 1 and New HDGM (2017) Model KOU: dY/dt
using a lower resolution BGS Geomagnetic Model (BGGM) in 1993 (ref. SPE the geometrical relationships between the various Usine European Space Agency’s ol obS' | A
67616). Subsequently multiplier values were developed (ref. SPE 151436) to 80510 éo 30 40 50 60 70 80 90 components to propagate errors to the other components. Swargm sgtellitep datag v»\I/e | e Moo / “Whe-e-o
orrected geomagnetic latitude (deq) ’ B
account for the relative changes in the errors for higher-resolution models. , , L
0 £ the k hall , fimati - th | : Crustal error of HDGM_A model The error in (X, Y, Z) was propagated onto F, Dip, Az and H recently updated the main field .
ne of the key challenges in estimating errors in the angular components determined from GEODAS data components by the following relationship and secular variation parts of s
(dip and azimuth) is that ship and airborne sensors usually only collect total ' Hioh  Definition Geomagnetic -
field information. Here we present a new approach to error estimation for I\/Iidel (HDGM) model 5 The
higher-resolution models by combining total field survey data and | | | | | 8H = V[(8X)?(cos Az)? + (8Y)*(sin Az)?] 50152016 dels ' ere
observatory vector magnetic data in a statistically consistent manner. 100 H 8Az = [(8X)*(sin Az)? + (8Y)?(cos Az)?] . . 30 {4 | . |
_ _ retroactively updated with new 2000 2005 2010 2015
8F = /[(8H)2(cos Dip)?2 + (8Z)2(sin Dip)?]
Swarm data.
F 8Dip = +/[(8H)2(sin Dip)2 + (8Z)2(cos Dip)?]
The Real Time add-on to the High Definition Geomagnhetic Model

| " Corrected geomagnetic latitude (deg) The propagated errors (0H=151 nT, 6F=136 nT, 6Dip = 0.20 deg,, (HDGM-RT) includes a model of Earth's external disturbance field
» 0Az = 0.35 deg. and H§AZ = 4864 nT ) are C|°5? t.o .the €rror which provides near real-time estimates of magnetic effects from
- budget values suggesting that the error analysis is internally current systems in the magnetosphere and ionosphere.

consistent. To address the geometrical effect at poles , the error
for 0Az is given as /(0.21)2 + (4864/H)?
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* We use NOAA’s HDGM crust+core (HDGM A, degree and order 720, 56 0 20 40 60 80
k |ution) Corrected geomagnetic latitude (deg) IGRF/WI\/IIVI - 09 043 £095
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, . . . Disturbance field errors of HDGM_ASt — (15c\vsp) > Magnetic data from smartphones!
* NOAA’s public GEODAS (GEOphysical DAta System) database provides observatories
crustal error for total field data. Table 2. The new Error model is compared with ISCWSA error models. NOAA’s CrowdMag project aims to crowdsource magnetic
* Global geomagnetic observatories provided errors for all components Conclusions data from smartphones. The project aims to map local and N
* Calibration of the observatory errors using GEODAS errors following Map of Azimuth errors of HDGM_A based on global magnetic field by combining large amount of data to
Chulliat et al., (2014) e Errors are calculated bOttOm'Up USing magnetic survey this stud B —— reduce the overall noise and produce robust results.
* Errors due to magnetic disturbances are calculated separately using trend- data and observatory data
removed Observatory data. . Preliminary ecults show that the model errors are  ARSEEENEE GEEEETIE RS S
* All errors are combined to provide total errors consistent with the observed errors
. : . RTRTRIRRNGEY L e T
Total Field | Dip (deg)| Azimuth | X (nT) | Y (nT) | Z (nT) |H (nT) Next step is to compare the error model with actual
(deg) MWD data.
g =
Main, crustal and 0.29 152 degrees
B
steady external 02 03 04 05 06 07 08
Disturbance field 29 0.04 0.26 37 25 27 37
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