THE UNIVERSITY OF UTAH

Monitoring the Health of Surface Based [=
Mosowest Observational Networks

&SynopticLabs Adam C. Abernathy*, Chris Galli and John Horel
Introduction and Background Quality Control Analysis Products QC Exploratory Cycle
Motivation: Monitor the quality of the SCEMITQWPF y Csen Web Aonficat
: : : : _ esonet service e pplicaton Web Application
'Bf(i;r_'r‘ag'? C";‘VS”"’I‘PS \f;idellvslrSg dé‘tg _— Téhé I\/;Ies%netSAPl Beta provides the -
Ifdwirig s + 2 o B s e .
Hﬁ c s v QI\ICeﬂtwogk ?C ) o Observations
_ _ . - - eaments lew ags by network or any P
With web-based technologies and the Re?l tmlle ob se_gl\_/atlons fro?l;rg) %\ge(LZOOt_ Qo GY 5% TXKEG other arbitrary group of stations. e
Mesonet API, we are creating a suite of web ne V‘;ﬁr S E)ri)_w ing Overs sy, aclive Select Select OC
tools that focus on real-time and Weather stations Station QC e network View
i itori | e Overl Istinct variabl
retrospective monitoring of station, network Over 100 distinct variable types QC Segments Display the performance of an’ = | B oo Siem (SH Selont O Seloct 2dhr
status, metadata and quality control « Robust infrastructure to support our individual station. L o B S [ el Segmegt nterval
Information. hundreds of daily users, requesting over = TR mmmee o8 e Seloct Network
six billion data objects per day Observations o n o OGVYQTM ===t 5VCVKQP 3%
. | | and 1 OC f ided Time Series N . TR %
nternal and external Q ags proviae Inspect individual observations and s 1 27 Select Station
http://www.synopticlabs.org/api along side the observation in the data QC flags In a imge series. Sa R
http://www.synopticlabs.org/demos/qc stream moeusrs Qs (Defines a user interaction)
Quantity of data
Challenges Facing QC Algorithms Logan Summit/Peter Sinks Example @)
There are several challenges facing QC cases, but there are situations where false -5 MesoWest Air Temperature
algorithms including but not limited to positives (suspect observation falls to be .
computational resources as well as the identified) or false negatives (valid —107 L '
logical rules that govern valid versus suspect observations that trigger an . L ' /ml
observations. exception) arise. Lo | o N
! I Peter Sinks is located near Logan Summit in the northern Utah'’s
~20 L upper Uinta mountain range.
. . . i
Real-time QC tests involve processing o L
currently over 20 million observations per L 25 v Future Work
day as they are received as well as o o, * Improve and add new QC tests to our
integrating QC checks received from other §‘3° L iInventory, including univariate and
sources such as MADIS. Roughly 0.5 million . L multivariate tests
values per day do not pass one or more o » Add QC tests based on multi-year data
validity checks. _s0] . archive from the station and nearby
— LGS . stations to rank current observations in the
: _ac || — C8914 1 . . e
We have the potential currently to use 80 B ek L context of earlier ones and identify if the
QC validity checks of which the PSRIM . current observation is an outlier
moanvin le illustr he on h “Tah 05 05 05 05 06 06 06 06 07
accompanying table _ ustrates the ones that Surface observational data obtained by MADIS (blue) and %S:oo 06:00 7200 800 00:00 06:00 7200 7800 o000 | * Incorporate QC tests from our data
are most frequently triggered. Once a MesoWest (red). Date/Time (UTC) providers into our data stream such as
SynopticLabs validity check is triggered,
then it remains so until a later observation QC Test Frequency LGS . C8914. PoRIM PoINK NRES
th lidit heck hich red th MADIS (Statistical) Spatial Consistency Check 83.9% Time UT°C AT |DPT  |RH Time U: AT |DPT |RH Time © AT __|DPT" |RH Time © AT o DevelOp new tools to help users see and
PASSES he valldity C .eC , WNICh reauces tne SynopticLabs Multivariate Linear Regression Check 6.6% ChZEEtO.z;T c :26 % Chg:etglw :94 :23 %5 crarge o s Coe (% Crange o s C understand QC ﬂags attached to data
data storage substantially for QC SynopticLabs Wind Speed vs. Wind Direction 2.6% e N .. B T e B O i i o e Closer integration of the QC data into the
- an . =£3. -OL. an . -£9. -OL. dan . -13. -2 1. dan . -40. ®
INnformation. MADIS Range Check 2.6% Jan0610:40 =292 326 72 Jan0610:36 289 -31.8 76 Jan0610:30  -19.1 207 87 Jan0610:30 -46.9 o -
SynopticLabs UU2DVAR Rejection 1.2% Jan0610:30  -285 -31.8 73 Jan0610:25  -289 -316 77 Jan0610:15  -19.1 -20.6 87 MADIS Spatial Consistency Check MeSOnet API. ThIS InC|UdeS the ablllty 1{0)
SynopticLabs 24 Hour Wind Persistence Check 1.1% Jan0610:220  -284 -31.6 74 Jan0610:15  -29.4 -32.3 76 Jan0610:00  -19.4 -21.0 88 Al g gt s el et f
: . . o Jan 06 10:10 -28.7 -31.7 75 Jan 06 10:05 -29.4 -325 75 Jan 06 09:45 -19.8 -21.5 87 Jan 06 09:45 -46.9 Ilter data- ba-sed On QC ﬂags
AS We ShOW In the Peter Slnks example’ Our MADISTemporaI Con5|stency Ched.( 086 Jan 06 10:00 -29.6 -33.0 72 Jan 06 09:56 -294 -32.3 76 Jan 06 09:30 -19.9 -21.6 86 Jan 06 09:30 -47.1
ab|||ty to detect the diﬁerence between an SynopticLabs Wind Speed vs. Maximum Gusts 0.6% Jan 073 Jan 076 Jan0609:15  -19.8 -21.5 87 Jan 06 09:15  -47.2 ( . _

i SynopticLabs Range Check 0.5% Jan0609:40 285 316 74 Jan0609:35  -289 -31.8 76 Jan0609:00  -19.6 -21.2 87 Jan0609:00  -47.0 Special thanks to: _
extreme weather event and an unigue SynopticLabs Temporal Persistence Check 0.2% Jan0609:30 289 321 74 Jan0609:25  -289 -318 76 Judy_ chhman.n, Alex Jacques and Joe Young for their help
observation In real-time is difficult. The MADIS Air Temperature vs. Dewpoint Temperature 0.1% j:: 2222?2 2:: jfj Zz j:: 22 g:;g 228899 ;: 7676 and insight during the development of this product.
current approach applies well for most Frequency of QC events occuring from January 1-16, 2017. anfoo0 |99 42> . * Corresponding author: adam.abernathy@utah.edu




