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Abstract 
The Western Transportation Institute, in partnership with Caltrans and other 
members of the Western States Rural Transportation Consortium, have 
conducted a number of research and development projects over the past 10 
years in which DOT field element data and other third party data has been 
aggregated and redistributed for the provision of traveler information and 
support of maintenance and operations activities. A challenge in all of these 
efforts has been the assessment and control of quality of the data presented. 
Common problems are incorrect metadata, including incorrect station locations, 
and the inclusion of erroneous data from sensors. In this presentation, we will 
discuss our quality control efforts experience to date on these projects, as well 
as the methods used by other data providers for quality control. We will also 
demonstrate the potential for further automation of quality control processes 
through the use of archived, multi-provider data. 
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Quality Control 
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Or in this Wind Data? 
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Or with these 
CCTV sites? 
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Or with these 
CCTV sites? 

Can you tell now? 
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Is this a problem? 

11 



Do you see 
any problems 
with these 
RWIS sites? 
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Can you tell now? 
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Where is the 
Russian River? 
 
Location 1 or 2? 

Geography 
Quiz: 
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Could you contact with CDEC to make the following things clear? 
 
1) At link: http://cdec.water.ca.gov/misc/realStations.html,  RUSSIAN RIVER 
NEAR HOPLAND HOP  has lat,long of 39.026,122.407 . 
Currently we use this table for WeatherShare. 
 
2) At link: http://cdec.water.ca.gov/cgi-progs/staMeta?station_id=HOP, 
RUSSIAN RIVER NEAR HOPLAND has lat.,long. of 39.0260°N , 
123.1290°W.  
 
The second link gives us the right location.   
 
So, is the first link table obsolete or just an error for Russian River HOP 
station?  We need a correct CDEC stations list to input to the WeatherShare 
system. 

Email between WTI staff on 12/9/2004: 

Where’s the Russian River? 
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I have some concerns over the quality of the CDEC data pushed to the 
WeatherShare server.  
 
First, I noticed December 8 morning that one of the CDEC station (DUN) had a wind 
speed of 206mph.  In another incident, the air temperature of a station was way out 
of range.  I noticed that you do have QC for your data, but somehow the data 
pushed to WeatherShare are not quality controlled.  Is it possible that you only push 
the QC'ed data to WeatherShare? 
 
Second, currently we are using the table at 
http://cdec.water.ca.gov/misc/realStations.html for station locations (e.g., RUSSIAN 
RIVER NEAR HOPLAND HOP has lat,long of 39.026,122.407), but there is another 
table at http://cdec.water.ca.gov/cgi-progs/staMeta?station_id=HOP (RUSSIAN 
RIVER NEAR HOPLAND has lat.,long. of 39.0260°N , 123.1290°W) which has the 
correct information.  Is the information at first link obsolete or it's just an error for 
Russian River HOP station?  Could you send me a CDEC stations list with correct 
geo-locations?  I would also love to be notified whenever there is a 
change/update to station location. 

Email from WTI to CDEC on 12/10/2004: 
Where’s the Russian River? 
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Our data is QC'ed post-process, though there are some checks done at the 
instrumentation level.  We are not currently set up to provide data exchange for 
post-processed (QC'ed) data.  We emphasize that our data is preliminary and 
is used to primarily monitor current weather and hydrologic conditions as it relates 
to river forecasting and water supply.  We are not an official source of historic 
climate data.  For data that has been thoroughly QC'ed, I refer you to the 
Western Region Climate Center at http://www.wrcc.dri.edu/ 
  
The page at http://cdec.water.ca.gov/misc/realStations.html was updated as of 
the date posted on the page.  For the latest metadata on a specific station, use 
http://cdec.water.ca.gov/cgi-progs/staMeta.  I have updated the page 
realStations.html as of this morning. 
  
Hope this helps, 

Email response from CDEC on 12/17/2004: 
Where’s the Russian River? 
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Quality Control 

Can we do better? 
 
• Report a Problem 
• Automated Checks 
• Use More Data from Providers 
• Look at what others are doing 
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What are others doing? 
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http://www.clarus-system.com/ The Clarus Initiative 
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Clarus Quality Checking Algorithms 

The sensor range test detects sensor readings 
that fall outside the range of sensor hardware 
specifications or theoretical limits (i.e., a 
maximum and minimum value). 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 
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Clarus Quality Checking Algorithms 

The climate range test detects sensor readings that fall outside 
predetermined climate range values.  
 
• The climate range data have been drawn from 30 years of National 

Centers for Environmental Prediction-Department of Energy (NCEP-DOE) 
Reanalysis 2 data.  
 

• For each weather parameter, the climate range values used in this test 
were determined by computing monthly minimum and maximum values 
over a 2.5 degree x 2.5 degree fixed latitude-longitude grid. In the latitude 
band, this equates to a grid spacing of 172.5 miles. In the longitude band, 
this varies from 172.5 miles at the equator, to 0 miles at the poles.  

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

The step test detects sensor readings whose values 
change by more than a predefined variable-specific or 
station-specific rate over a thirty minute (past) and five 
minute (future) configurable period. For example, an air 
temperature reading from 2:00 p.m. will be compared to 
the corresponding air temperature sensor readings from 
the same sensor that was recorded in the time range of 
1:30 p.m. to 2:05 p.m.  
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

The like instrument test detects sensor readings whose values 
differ from the average of all sensor values obtained from the 
same station with the same weather parameter type by more than 
a predefined variable-specific threshold. For example, if there 
were four surface temperatures at the same station, the sensor 
reading being evaluated would be compared to the average of all 
of the surface temperatures against the threshold (positive and 
negative). 
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

The persistence test detects sensor readings whose values 
remain constant for a predefined variable-specific period of time. 
For example, if consecutive pressure sensor readings remain 
unchanged to the precision of the instrument for four hours, the 
current sensor reading does not pass the persistence test.  
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

The IQR spatial test is a method for checking whether a sensor reading is consistent with its 
neighboring sensor readings. It detects sensor readings that differ by more than a predefined 
threshold from an expected value within a neighborhood of the target sensor reading.  
 
A target sensor reading does not pass the IQR test when  
 

│Ze – Z0 │> max(M * 0.7413 * IQR, minToleranceBound)  
 
where  
 

Ze = Median of neighbors  

Z0 = Target sensor reading  

M = Multiplier value: The value is 3 for all fields, except Relative Humidity, which is 2.5  

IQR = Interquartile range: The difference between the .25 and .75 percentiles of the 
neighbors. The coefficient 0.7413 makes the IQR an unbiased estimate of the true 
standard deviation σ  

minToleranceBound = A fixed value set for each field that bounds the minimum 
acceptable spread between the target sensor value and the estimate. 
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

The IQR test is only effective and thus only run if there are 5 or more 
Automated Surface Observing Systems (ASOS), Automated Weather 
Observing Systems (AWOS), and/or Environmental Sensor Station 
(ESS) neighbors that satisfy all of the following conditions:  
 
• Within a 69 mile radius of the target sensor reading  
• Within +/- 350 meters of elevation  
• Within 1 hour of the target sensor reading time  
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

Barnes Spatial Test  
Like the IQR test, the neighboring stations used for spatial comparison are 
determined by a formula based on configurable tolerance bounds. Unlike the IRQ 
test, neighboring sensor readings are weighted according to their distance from 
the original sensor, with the weight decreasing exponentially with the distance 
from the station. In the Clarus System, neighboring values (Zi) are based on 
ASOS, AWOS, and ESS in situ data. 
 
A target observation does not pass the Barnes Spatial Test when the target 
observation value (Z0) falls outside of the range defined by the number of 
configured standard deviations about the weighted mean of the neighboring 
observations (Ze).  
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

An observation does not pass the Barnes Spatial Test when:  
 
│Ze – Z0 │> SdMin * σ  
 
Where 
  

Z0 = Target observation  
Ze = Weighted mean of neighboring observations  
Zi = The ith neighboring observation  
SdMin = The configured allowable standard deviations  
σ = Estimated standard deviation  

 
and where the weighted mean is computed as follows:  
 

Ze = (Σ W(ri) * Zi) /( Σ W(ri)) 
 
where  
 

W(ri) = exp( -│Zi – Z0│2 / (2*(ri/σ)2))  

Barnes Spatial Test  
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

The Barnes spatial test only runs when the IQR test does not 
run and if there are 2 or more ASOS, AWOS and/or ESS 
neighbors that satisfy all of the following conditions:  
 
• Within the configured radius of the target observation, 

typically 69 miles  
• Within 65 minutes of the target observation time, -60 minutes 

to +5 minutes to accommodate potential skewed time 
reporting  

 
Otherwise, the test will not run.  

Barnes Spatial Test  
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Clarus Quality Checking Algorithms 

http://ntl.bts.gov/lib/38000/38500/38545/TOPR2_508_FHWA-JPO-11-075.pdf 

Other Tests: 
 

• Dewpoint Temperature Test 
• Sea Level Pressure Test  
• Precipitation Estimation Test   
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Can you 
spot the 

error in this 
data? 

33 



Or in 
metric 
units? 
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http://madis.noaa.gov/ MADIS 
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http://madis.noaa.gov/madis_sfc_qc.html 

MADIS level 1 validity checks restrict each observation to 
falling within a specified set of tolerance limits. Observations 
not falling within the limits are flagged as failing the 
respective QC check. 
-----------------------------------------  
Validity Checks  
-----------------------------------------  
Dewpoint temperature  -90 - 90 F  
Relative humidity  0 - 100 %  
Relative humidity 1hr chng  -50 - 50 %  
Altimeter  568 - 1100 mb  
Altimeter 1hr change  -10 - 10 mb  
Pressure change  0 - 30.5 mb  
Sea level pressure  846 - 1100 mb  
Station pressure  568 - 1100 mb  
Air temperature  -60 - 130 F  
Air temperature 1hr change  -35 - 35 F  
Wind Direction  0 - 360 deg  
Wind Speed  0 - 250 kts  
Visibility  0 - 100 miles 

Accumulated precip - *h  0 - 44 in  
Precipitation rate  0 - 44 in  
Soil moisture percent  0 - 100 %  
Soil temperature  -40 - 150 F  
Wind dir at gust  0 - 360 deg  
Wind gust  0 - 287 mph  
24 hour min temperature  -60 - 130 F  
24 hour max temperature  -60 - 130 F  
Wind dir at hourly max  0 - 360 deg  
Wind speed  0 - 287 mph  
Hourly maximum wind speed  0 - 287 mph  
Snow cover  0 - 25 ft  
Snow fall - 6h  0 - 50 in  
Snow fall - 24h  0 - 300 in  
Sea surface temperature  28.4 - 104 F  
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MADIS level 2 temporal consistency checks restrict the 
temporal rate of change of each observation to a set of 
specified tolerance limits. Observations not falling within the 
limits are flagged as failing the respective QC check. 

---------------------------------------------  
Temporal Consistency Checks  
---------------------------------------------  
Dewpoint temperature 35 F/hour  
Sea level pressure 15 mb/hour  
Air temperature 35 F/hour  
Wind speed 20 kts/hour  
Soil temperature 5 F/hour  
Sea surface temperature 9 F/hour  

http://madis.noaa.gov/madis_sfc_qc.html 
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MADIS level 2 internal consistency checks 
• Enforces reasonable, meteorological relationships among observations 

measured at a single station.  
 
• For example, a dewpoint temperature observation must not exceed the 

temperature observation made at the same station.  
• If it does, both the dewpoint and temperature observation are flagged as 

failing their internal consistency check.  
 

• Pressure internal consistency checks include a comparison of pressure change 
observations at each station with the difference of the current station pressure 
and the station pressure three hours previous, and a comparison of the 
reported sea-level pressure with a sea-level pressure estimated from the station 
pressure and the 12 hour mean surface temperature.  

• In the former check, if the reported 3h pressure change observation does 
not match the calculated ob, then only the reported observation is flagged 
as bad.  

• In the latter check, however, if the reported sea-level pressure does not 
match the calculated ob, then both the sea-level and station pressure obs 
are flagged as failing.  

http://madis.noaa.gov/madis_sfc_qc.html 
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MADIS level 2 statistical spatial consistency check 

• Uses weekly QC statistics to mark observations as failed if they failed any 
QC check 75% of the time during the previous 7 days.  

 
• These observations will continue to be marked as failed by this check until 

such time as the failure rate falls below 25% in the weekly statistics.  
 
• This check is only performed on observation types that go through the 

level 3 spatial consistency check. 

http://madis.noaa.gov/madis_sfc_qc.html 
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MADIS level 3 spatial consistency (or "buddy") check  

Belousov, S.L., L.S. Gandin, and S.A. Mashkovich, 1968: Computer 
Processing of Current Meteorological Data. Ed. V. Bugaev. 
Meteorological Translation No. 18, 1972, Atmospheric Environment 
Service, Downsview, Ontario, Canada, 227 pp.  

• Based on Optimal Interpolation (OI) technique developed 
by Belousov et al. (1968).  

• At each observation location, the difference between the 
measured value and the value analyzed by OI is computed.  

• If the magnitude of the difference is small, the 
observation agrees with its neighbors and is 
considered correct.  

• If, however, the difference is large, either the 
observation being checked or one of the 
observations used in the analysis is bad.  

• To determine which is the case, a reanalysis 
to the observation location is performed by 
eliminating one neighboring observation at a 
time.  

• If successively eliminating each neighbor 
does not produce an analysis that agrees 
with the target observation (the observation 
being checked), the observation is flagged as 
bad.  

• If eliminating one of the neighboring 
observations produces an analysis that 
agrees with the target observation, then the 
target observation is flagged as "good" and 
the neighbor is flagged as "suspect."  

• Suspect observations are not used in subsequent OI 
analyses.  

• To improve the performance of the OI, RSAS analysis 
fields from the previous hour are used as background 
grids.  http://madis.noaa.gov/madis_sfc_qc.html 
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http://mesowest.utah.edu/ 

MesoWest 
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Mesowest Quality Control 

Designation Description 
OK (black) 
OK (green) 

Data has passed all Quality Control checks. 

Caution (orange) 
 
 

Some data has been flagged by one of the statistical 
checks. This data should be used with caution and 
examined by the user. 

Suspect (red) 
 
 

Some data has not passed the any one of the first 
three checks. It is recommended that this data not 
be used. 

http://mesowest.utah.edu/html/help/qc.html 
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Mesowest Quality Control 

"range checks" 
ensure any 

extraneous values 
are flagged as 

Suspect 

Full Name Units QC Min QC Max 

Altimeter inches Hg 24.00 34.00 
Pressure Mb 600.00 1049.00 

Temperature Fahrenheit -75.00 135.00 
Dew Point Fahrenheit -75.00 135.00 

Relative Humidity % 0.00 100.00 
Wind Speed Knots 0.00 125.00 

Wind Direction Degrees 0.00 360.00 
Wind Gust Knots 0.00 150.00 

Snow depth Inches 0.00 500.00 
… … … … 

Snowfall Inches 0.00 500.00 
Precipitation 1hr Inches 0.00 2.00 
Precipitation 3hr Inches 0.00 6.00 

Precipitation 5min Inches 0.00 0.50 
Precipitation 

10min Inches 0.00 0.50 

Precipitation 
15min Inches 0.00 0.50 

Road sensor 
number N/A 1.00 10.00 

Road Temperature Fahrenheit -75.00 150.00 
Road_Freezing 

Temperature Fahrenheit -75.00 150.00 

Road_Surface 
Conditions code 1.00 100.00 

… … … … http://mesowest.utah.edu/cgi-bin/droman/variable_select.cgi 
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Temporal consistency check, which restricts the temporal rate 
of change of each observation to a set of (other) TSP-specified 
tolerance limits. 

Mesowest Quality Control 

Full Name Units QC Min QC Max 

Altimeter 1hr change mb -10 10 

Air temperature 1hr change Fahrenheit -35 35 

Dewpoint temperature 1hr change Fahrenheit -35 35 

Sea level pressure 1hr change mb -15 15 

Wind speed 1hr change mph -45 45 

Soil temperature 1hr change Fahrenheit -5 5 

Relative Humidity 1hr change % -75 75 

http://mesowest.utah.edu/cgi-bin/droman/varange_select.cgi 
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Mesowest Quality Control 

http://mesowest.utah.edu/html/help/regress.html 

USE OF MULTIVARIATE LINEAR REGRESSION 
FOR METEOROLOGICAL DATA ANALYSIS  

AND QUALITY ASSESSMENT IN COMPLEX TERRAIN  
Michael E. Splitt  

Cooperative Institute For Mesoscale Meteorological Studies, Norman, Oklahoma  
Dr. John Horel  

University of Utah Department of Atmospheric Sciences, Salt Lake City, Utah 
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The “Location” Problem 
(aka metadata) 
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    CWWP2   D3   Clarus   Mesowest 
SiteName LAT LON LAT LON LAT LON LAT LON 

Anderson Grade 41.79255 -122.58937 41.792546 -122.589081 40.74599 -122.3687 41.7908 -122.5885 
AntlersSmtRWIS 40.86709 -122.36559 40.867941 -122.366061 40.74599 -122.3687 40.8848 -122.3826 

Black Butte 41.35411 -122.3559 41.354158 -122.355926 41.272858 -122.281087 41.3547 -122.3527 
Bogard 40.58548 -121.0887 40.585346 -121.088948 39.91435 -120.81842 40.5857 -121.0883 

Buckhorn 40.65457 -122.7608 40.654516 -122.760781 40.625641 -122.796599 40.6545 -122.7545 
SnowmanRWIS 41.26848 -122.21339 41.268501 -122.21338 41.2596626 -122.1637726 41.269 -122.2114 

Hatchet Mtn 40.85216 -121.76202 40.852517 -121.761882 40.74599 -122.3687 40.85216 -121.76199 
Doyle 40.00069 -120.0853 40.000584 -120.085434 39.91435 -120.81842     

Spring Garden 39.91438 -120.8184 39.914358 -120.818366 39.914358 -120.818366 39.9117 -120.8118 
Dunsmuir 41.21896 -122.27521 41.219054 -122.275208 41.168708 -122.301707 41.21 -122.2747 
HiltRWIS 41.98883 -122.60745 41.988813 -122.607385 41.976158 -122.60818 41.9926 -122.6088 

Weed Airport 41.4743 -122.4529 41.474315 -122.452841 41.536729 -122.512748 41.4727 -122.453 
HornbrookRWIS 41.90631 -122.56764 41.90632 -122.567616 41.720814 -122.600228 41.9103 -122.5678 

Janesville 40.29413 -120.50847 40.29405 -120.508392 39.91435 -120.81842     
Fredonyer Smt 40.36002 -120.86672 40.360326 -120.867283 40.3665009 -120.8418579 40.3603 -120.8653 

Oregon Mtn 40.73873 -122.99116 40.738753 -122.990808 40.752108 -123.002803 40.7393 -122.9804 
                  

Fredonyer East     40.36961 -120.836764 40.3971291 -120.7768784 40.39 -120.79 
Volmers     40.940915 -122.428146 40.91481 -122.45128 40.9418 -122.4268 

North Weed     41.429541 -122.402181 41.421643 -122.384189 41.4285 -122.3987 
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Fredonyer Pass Summit  

Fredonyer Pass East  
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Weed Airport Hilt 

North Weed 
Cut  

Hornbrook 

Anderson 
Grade 
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Volmers 

Snowman 

Black Butte 

Dunsmuir 

Antlers Antlers 
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Buckhorn 

Oregon Mountain 

52 



Hatchet 

Bogard 
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Spring Garden 

Doyle 

Janesville 
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A slightly more obvious location problem … 
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A slightly more obvious location problem … 
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A slightly more obvious location problem … 
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A recent WeatherShare location problem … 
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Mesowest record: 
C0234,42.72448,-71.55771, 
191,65,20130129/1735,33.02,81,0,0.87,250,2,27.84,,,30.15,,139,,,,,,,,,,,,,,,,,,,0,,,,,,,,,,,,,,,,
,,,,,,,,,, 

Check MesoWest by Station ID: 
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Check the WeatherShare Stations Table: 
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Check MADIS Historical Data: 
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Are there others? 

Latitude < 32.5 ? 

Latitude > 42 ? 

Longitude < -125 ? 

Longitude > -114 ? 
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(Partial) Solutions 
(and more problems) 
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WeatherShare QC 
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WeatherShare QC 

Yep, it looks 
like a problem. 
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Not a problem anymore? 
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Not a problem anymore? 
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Report a 
problem: 
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Is “Gibson 
Near Castella” 
in downtown 
Sacramento? 

69 



Check MesoWest 
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Here’s Gibson, 
which is near 
Castella … 

71 



The station doesn’t 
appear to be 
reported by another 
provider (MADIS) at 
Gibson … 
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Here’s what 
the problem 
reporting form 
looks like: 

In conjunction, I could 
ask the team (Dan) to 
disable the station, or 
we could do a bit 
more investigation to 
confirm the problem 
… 
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"Everything is related to everything else, 
but near things are more related than 
distant things." 

Tobler W., (1970) "A computer movie simulating urban 
growth in the Detroit region". Economic Geography, 
46(2): 234-240. 

Tobler’s First Law of Geography  
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75 

Compare 
to Nearby 

Stations 



Compare to Nearby 
Stations 
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WeatherShare “Level 3” QC 

𝑡𝑡𝑡𝑡 = 𝑐1 + 𝑐2 ∙ 𝑙𝑙𝑙 + 𝑐2 ∙ 𝑙𝑙𝑙 + 𝑐3 ∙ 𝑒𝑒𝑒𝑒 + 𝑐4 ∙ 𝑙𝑙𝑙 ∙ 𝑙𝑙𝑙 

• Run the regression model statewide.  
• If a residual is > 35 flag the corresponding observation as 

bad. 
• If a residual is > 17 but <= 35, then run regression on the 

observation and its neighbors (within approx. 30 miles).  
• If the residual > 10, flag the observation as bad.  

Regression Model: 

Algorithm: 
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Actual Predicted 

𝑡𝑡𝑡𝑡 = 1649.61 − 34.5852 ∙ 𝑙𝑙𝑙 + 13.3861 ∙ 𝑙𝑙𝑙 − 0.0033 ∙ 𝑒𝑒𝑒𝑒 − 0.2934 ∙ 𝑙𝑙𝑙 ∙ 𝑙𝑙𝑙 
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Residuals 
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Actual 

Residuals from Whole State Model 
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Residuals for 30 mi Neighborhood Regression 

𝑡𝑡𝑡𝑡 = −68034.1583 + 2005.0471 ∙ 𝑙𝑙𝑙 − 568.3597 ∙ 𝑙𝑙𝑙 − 0.0030 ∙ 𝑒𝑒𝑒𝑒 + 16.7335 ∙ 𝑙𝑙𝑙 ∙ 𝑙𝑙𝑙 
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Can we Identify Outlier CCTV 
Images Using File Sizes? 
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Can we apply some simple outlier detection procedures? 

If a data element from a set falls more than 2 (or 3) 
standard deviations from the mean, then label it as an 
outlier. 
 
 or 
 
If a data element falls 1.5 x IQR (interquartile range = Q3- 
Q1) below Q1 (the first quartile) or above Q3 (the third 
quartile), then label it as an outlier. 
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File sizes for Caltrans D2 Dunsmuir images from a portion of 
April, 2013: 
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File sizes for 
Caltrans D2 
Dunsmuir 
images from 
a portion of 
April 2013: 
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ALL Nightime Twilight Daytime 

mean 14474.32 

standard deviation 3563.92 

min 8909.00 

Q1 10421.50 

median 15467.00 

Q3 17940.50 

max 19903.00 

IQR 7519.00 

  
mean - 2*sd 7346.48 

mean + 2*sd 21602.15 

  
mean -3*sd 3782.57 

mean+3*sd 25166.07 

  
Q1 - 1.5 * iqr -857.00 

Q3 + 1.5 * iqr 29219.00 
 

mean 10548.55 

standard deviation 1268.51 

min 8909.00 

Q1 9675.50 

median 10087.00 

Q3 11049.50 

max 17175.00 

IQR 1374.00 

  
mean - 2*sd 8011.54 

mean + 2*sd 13085.57 

  
mean -3*sd 6743.04 

mean+3*sd 14354.07 

  
Q1 - 1.5 * iqr 7614.50 

Q3 + 1.5 * iqr 13110.50 
 

mean 15465.48 

standard deviation 980.65 

min 10126.00 

Q1 15147.75 

median 15558.00 

Q3 15912.75 

max 18984.00 

IQR 765.00 

  
mean - 2*sd 13504.18 

mean + 2*sd 17426.77 

  
mean -3*sd 12523.54 

mean+3*sd 18407.42 

  
Q1 - 1.5 * iqr 14000.25 

Q3 + 1.5 * iqr 17060.25 
 

mean 17824.33 

standard deviation 1190.40 

min 13712.00 

Q1 17372.00 

median 18127.00 

Q3 18622.00 

max 19903.00 

IQR 1250.00 

  
mean - 2*sd 15443.54 

mean + 2*sd 20205.13 

  
mean -3*sd 14253.14 

mean+3*sd 21395.53 

  
Q1 - 1.5 * iqr 15497.00 

Q3 + 1.5 * iqr 20497.00 
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Statistics for File sizes for Caltrans D2 Dunsmuir images from a portion of April 2013: 



20130415073616 (8909 bytes) 

20130424105116 (9,610 bytes) 

20130411030619 (17,175 bytes) 

20130407130617 (10,126 bytes)  

20130418135117 (15,703 bytes)  

20130422145122 (18,984 bytes)  

201304115162118 (18,401 bytes) 

20130423153619 (19903 bytes) 

20130420080618 (12,396 bytes)  

20130412075116 (11,345 bytes)  

20130406183617 (13,712 bytes) 

20130406015118 (14,679 bytes)  

20130411145117 (16,508 bytes)  
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Files sizes for Montana Bozeman Pass in April, 2013: 

91 



2013-04-24-04-44 102,866 bytes 

2013-04-08-16-15 32,688 bytes 2013-04-06-16-45 54,706 bytes 2013-04-13-17-45 76,258 bytes 2013-04-13-16-15 40,025 bytes 2013-04-13-22-16 39,769 bytes 

2013-04-26-07-45 81,363 bytes 2013-04-26-08-44 100,317 bytes 2013-04-26-04-45 102,285 bytes 
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2013-04-24-04-44 102,866 bytes 

93 



What challenges might 
occur with this 
approach for an image 
like the following?  

94 



One last item from “what 
others are doing” … 
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Google Maps 
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G
oo

gl
e 

M
ap

 M
ak

er
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98 
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Google Maps “Report a Problem” 
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WeatherShare and Western States OSS 

Try them out: 
http://oss.weathershare.org/ 
http://www.weathershare.org/ 

 
For further information: 

http://www.westernstates.org/Projects/OSS/ 
http://www.westernstates.org/Projects/WeatherShare/ 
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Questions? 
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