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The California Integrated Seismic Network (CISN) is moving forward with the " One issue facing the CISN is the question of magnitude reporting hierarchies. When should Mw be As part of the CISN Investigation of magnitude reporting hierarchies, we have explored comparisons In parallel with efforts to establish a magnitude reporting hierarchy, the CISN isworking to calibrate

development of a statewide earthquake monitoring system. This coIIaboratlye ef]‘ort preferred to ML? The automatic estimation of Mw appears to be robust for events of M4.5 and betvv_een the BSL estimates of moment anc_l moment magnitude vv_|th other regional methodol ogies as well the estimation of ML in Californiaand is engaged in an effort determine a standardized set of station

among _Berkel ey, Ca_dtech, the USGS_ Pasadena gnd Menlo Park, and the California higher and for all events with a variance reduction of 40%. In the plots below, we select eventsin as with _sol utions from the Harvard Centroid Moment Tensor Pr_OJ ect. Thethree panels below illustrate the adjustments and attenuation correction for California (Polet, 2003). As part of our investigation of

Geological Survey, involvesthe testing and calibration of softwareandthe located within the northern California catalog to compare the reviewed determination of ML and Mw comparisons between the two methods employed at the BSL (Figure 8), between the CW and other differences between ML and Mw, we have compared estimates of ML reported by Caltech (ClI) and

devel opmer_1t of common standqrds_for earthquake processing. _As part of this proj ect, a @ | from the perspective of reporting magnitude in real time. regional moment tensor solutions (Figure 9) and between the CW and the Harvard Centroid Moment Berkeley (BK) for 480 earthquakes of M3.5 and higher from 1981-2003. Focusing on an area that

Cl SN.WOI’kI ng group is addressing issues r_el ated to thg determl natlc_)n and repo_rtl ng of Tensor solution (Figure 10). In all cases, we have used the entire BSL Moment Tensor Catalog (1989- spans the formal boundary between the networks, we observe a systematic bias between the estimates.

mf_ignltude. In addition to _efforts to examine attenuation rel atlo_nshlps and station 8 | 1.25 — 100 2003) and matched events with other sources. For all three comparisons, there is significantly less scatter Similar to the comparison between ML and Mw, the magnitude residuals show a significant

adjustments for local magnitude on a statewide basis, thisworking group has also 3) 100 Fp  + 1 90 I o N e and much better agreement between the different estimates of Mw than between Mw and ML. geographic signal.
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California, southern Oregon, and eastern Nevada, as well as events of interest in 2 CW Mw CW Mw CW Mw-ML :1:00 i ) 0} | 4 100k .

Was_hl ngton, Idaho, Utah, and Ari Zona. _I n this study, we examine esti mates_ of Mw Figure 5: Comparison of Mw and ML for 374 events in the northern California catalog (1990-2003), using the CW determination of 3 ' ' ' ' -1.25 ' ' ' ' 0 *— S 3 ' y y y -1.25 ' ' ' '

obtained from the moment tensor inversions. Two methods have been routinely Mw. &) ML plotted against Mw: b) Mw-ML plotted as a function of Mw: and c) histogram of the magnitude residuals. These plots 3 4 5 6 7 8 3 4 5 6 7 8 1.0 -05 00 05 10 s 4 5 6 7 8 s 4 5 6 7 8 1.0 -05 00 05 1.0

employed at the BSL - the complete waveform modeling technique (CW) of Dreger A show good correlation between Mw and ML, but amean difference of -0.05 and significant scatter. CW Mw CW Mw CW - SW Mw ML (BK) ML (BK) ML (BK-CI)

and Romanowicz (1994) and the surface wave inversion method (SW) of Romanowicz Figure 8: Comparison of estimates of Mw between the CW and SW regional moment tensor methodol ogies used at the BSL. a) Plot of fFigur_e 12:f cI\:AoLm(%aE )son c:J I\)/I h determi ne;d Ey Berke_:le;é arclqu fCaItech from 1981-2003. a) ML plotted against ML; b) SML plotted as a

: : : : : the SW estimates of Mw against the CW estimates. b) The difference between the estimates of Mw as afunction of Mw. c) Histogram unction o , @d C) histogram of the magnitude aifferences.
et al. (1995). Alth_ough the_ ave_rage Mw-ML residual is quite Sm_a“ _('0'05_) over northern Cal Ifornia, the _ of the magnitude differences. As observed in Pasyanos et al. (1996), the estimates of moment are in good agreement, although the SW
| | | distributions in Figure 5 mask the strong geographic signal in the data. In Figure 6, earthquakes with moments are consistently larger overall. Thereis no apparent correlation between the differencesin Mw and depth. T~ 125 =

We discuss the robustness of the automated estimates of ML and Mw. Comparisons | ML > Mw are drawn in red; events with Mw > ML are drawn in blue. In general, ML is consistently A el |

of regional estimates of Mw with local magnitude are good, although some areas of |larger than Mw, with the exception of two regions - the North Bay/Geysers area and the Cape i el 1 o 0.50

Northern California show systematic differences. In the Cape Mendocino area, for Mendocino/Gorda plate region. Inthe North Bay/Geysers area, the mean difference between Mw B 1 = 05| ] a0 | N=128_ G 02

example, esti mates of Mw are consistently 0.5-1.0 magnitude units higher Fhan ML for 2 and ML is 0.25; in the Cape Mendocino area, it is 0.22 (although there are 9 events with differences s | sk = 550 b 1 . 0 _ 5 .0.25

offsnore eventsin the transform. \We have also observed asmall systematic greater than 0.5). Eventsin central California appear to be more more evenly distributed (with ML ~ Sl i . E 0.25 | 1 9 60| - 2 -0.50

difference between estimates of ML between northern and southern California Mw), while events in eastern California/western Nevada show a distinct bias with ML > MW. E -4 ~ 0.00 g 50 | - -g.gg - + |
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Several different magnitudes are currently computed and reported in real-time as part of the S¥f =61 1 s g'gg I T - ) of time. ¢) Comparison of the historical station adjustments from Gutenberg
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Figures 3 and 4 compare real-time magnitude estimates with those obtained after human o vome  Fine Hrie Figure 6: &) Map showing the geographical distribution of magnitude residuals (ML-Mw) in (Dziewonski & Woodhouse, 1981). This comparison shows excellent agreement between the CW and CMT estimates of Mw and moment, and Caltech. We also are investigating path effects associated R
review for ML and Mw, based on events from 6/1/2002-11/21/2003 and selected older events, | PN - - but with an apparent bias: the CMT estimates of Mw are on average ~0.09 higher than the CW estimates. Thereis a slight suggestion that - :

. vy l v Y northern California. Histogramsb), c), d) & e) show the magnitude residual for the boxes at Cape . e . . , _ with the S erra Nevada
using the results from the complete waveform moment tensor method. In general, the Mendocino, North Bay/Geysers, central California, and eastern California respectively. the residual isincreasing at the lower end of the magnitude range. Note that the depths of the CMT solutions are generally fixed at 15 km
. . . . : . A depth for these shallow events. The two events with the largest residuals occurred in 1992 and the CW solutions were computed with a .
automatic estimates of ML and Mw agree wel I_ with the reviewed sol utions, parti cgl arly for i F”L | | | limited number of Stations. Summar y & Conclusions
well-located events (RM S <0.2 sec). Automatic moment tensor solutions with variance oo Loc In Cape Mendocino region, new studies (Wurman et al, 2003) have shown that events along the This effort is still awork in progress and appears to raising more questions, than providing answers, at
reduction of 40% or higher show excellent agreement with reviewed estimates of Mw. Coda ' ibi assOCi ' . . . . L . ! !
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Minutes after origin time in low frequency (< 1 Hz) content Eanlssdoa regression of the Brune corner frequency. These spectra robustness of the procedures and t_he continuity between the reglonal_ and global estimates. 'I_'he difference 1) The real-time reporting of Mw appears to be robust in northern California. Automatic estimates of Mw

o — e | | | Figure 2: Schematic diagram illustrating the current real-time processing flow in northern California, characteristics have been ciated with slow earthquakes, particularly on oceani.c trangform between the CW and the CMT estimates of Mw shows more scatter in the resul_tsfor events in the early agree well with reviewed estimates, particularly for events with high variance reduction.

100 |9 : roo |9 : showing the computation of seismic moment tensors, GPS data processing, and finite-fault inversions, foults a0 ! 1990s, reflecting the limited number of the regional broadband stations at that time (Figure 11a). However
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c) Difference in Mw estimate plotted as a function of difference in depth estimate. No correlation is apparent.




