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Measurements from the Defense Meteorological Satellite Program’s (DMSP) F13 Satellite were used for a study of convection location in - . o Cosacros. . ’ . S TS S . 9 COmparISOn W|th We|mer |V|Ode|S
the polar regions of the earth’s ionosphere. The satellite was in a sun-synchronous orbit in the dawn-dusk meridian. The data available e e T K o NI g P DR
corrgsponded to 4 second averages. Using a 20-second smoothing technique, the zero Crossings in the ion drift velocity valugs were " : I : 7 We ran the Weimer 2005 and 2001 models to compare the size of
determined for each pass of the satellite. OMNI data were used to calculate the average IMF conditions for each pass from 5 minute data 15| R S ; 151 e | R O ' h _ _ DMSP with th _
with a 10 minute lag to allow the IMF signal to propagate to the ionosphere. This study only considered northern hemisphere passes with R S L, e o the cc.)nvectlc.m radius as measur.ed by wit _t € predicted
a Bz southward component where the By component was three times smaller than the Bz component. These passes were archived, MLT | . B |, MLT T | L convection radius from the model given the geophysical parameters
along with information about the location of the convection reversal boundary (zero crossing in ion drift velocity) for each pass. This | | for the DMSP data
survey was conducted over two years (_)f data (1996 and July 1998-June 1999). The data were then plotted to analyze_trends in_ l_:)oun_dary | o 4 | | ’ ‘ t B Below: plots of the Weimer models for geophysical conditions given
location dependent upon IMF COﬂdI.tIOHS. We also ran _th_e Weimer 2001 and 2005 moc_zlels under the same geophysm_al conditions in 101 R B N LR 5 8 by a single pass of DMSP data (overlaid in pink)
order to compare these models with our values. Preliminary results suggest that Weimer 2005 has a better correlation to the true TR |
convection reversal boundary than Weimer 2001. Both models had higher accuracy levels on the dawn side of the earth than on the dusk .t . - ST 2 | . i
side. We also found a strong tendency in both models to place the convection reversal boundary too far towards the poles. Further ‘e . - . | 1 Dawn Lo 3 JACERE | e e 10 Bt 0 e 11 o
analysis will be needed to confirm these findings and complete the survey for all 15 years of DMSP F13 data and both hemispheres. Dawn SRS PO RN U 5 \ \ | | R 1] e T I S
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Figure 1: 07/98-06/99 Boundaries plotted against MLT, MLAT and |Bzl strength 0
Defense Meteorological Satellite Program’s (DMSP) F13 Satellite Figure 2: 1996 Boundaries plotted against MLT, MLAT and |IBzl strength
Sun-synchronous orbit in dusk-dawn meridian from 0600-1800 LT Figures 3 - 6: Crossing radius for each pair of boundaries plotted against Bz strength or electric field (Bz*VSW)
Circular orbit at altitude of ~850 km with linear best fit line and cross correlation . . -
Orbital period of 101 minutes Figure 3: 07/98 — 06/99 Angle vs. Bz Figure 4: 07/98 — 06/99 Angle vs. Bz*VSW Statistical Comparlson_s between DMSP data
Measurements taken by an ion drift meter Figure 5: 1996 Angle vs. Bz Figure 6: 1996 Angle vs. Bz.*VSW and the Weimer models
Data corresponded to 4-s averages
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IMF conditions for each pass were found using 5 minute OMNI data, 60, z | 60, 3 B0 g
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IMF conditions had a strong Bz southward component and low By component %40-» Sl o . £ ‘o, 62
Start and end of the pass must fall within 2 hours of dawn and dusk (in MLT) 2 ? .. H die
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1998 10/20 UT:58138-59554 Bz: -4.075 By: 0.93667 Bz (nT) BzVsw (mV/m) All “good fit” Weimer data falls within 2 degrees magnetic latitude of our DMSP crossing data.
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