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,. I * [he USDA-NRCS SSWSEP operates ainetwork of over 1200'weather stations across the United
\ il ad LE States.
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[here are 3 primary weather station types operated:
SNOwpack TELemetry (S JJ; T'EL): 900 stations

SNOLITE: 47 stations

Soll'Climate Analysis Network (SCAN): 212 stations

Data from these weather stations is used operationally: by forecasters and water managers
across the cour lmf l0:monitor and forecast water Supply. driven by snowmelt runoff anc
mouhntalin precipitation.

Data is telemetered hourly from weather stations utilizing GOES, Iridium, and ce
communications
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5 T ' * |nitialcommunications (early1960°s) with mountain stations was done u e-of-sight
e radios and repeaters. Data was collected individually’by the local Data full:‘ctlurl Ornr;: (DCO)
\ [ ' alll | — i C
1S and stored locallyfor regional forecasting.
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 The first true system-wide telemetry utilized by the SSWSFP was MeteorBurst
communications. Development of this system began in the early, 1960°s with the first
Meteorburst radios comingonline in 1969.

Jo start, each station transmitted data daily.from mountain locationsand collected ina
centralized database
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' f Telemetry transition timeline
| !lfjll"' f_._f /‘d. =J neiin
Eaye I ' Early 2000’s through Mid-2010s - Data Collection Offices began looking into alternative telemetry methods
o\ ey Yy e T T J ~NEC b @Rl S vy S verted o A f 1 ©
AV Tl dil (I could replace Veteorburst. GOES decode Python script written, converted to Java for ingestion via NOAA DCS.
NATE 3 SCAN weather stations, and 2 SNOLITE stations in Montana. Mixed performance with
\ Cdd -G
( = ESXE 2010'to 2018 — Continued pregriam R&D on new! telemetries. Celllmodems made avallable Which workea within
r’ o POWeEr requirements, lhaium |r_»,\’<|ll‘_'1 At Ssome remote sites.
8 — Montana Data Collection Office deploys new. dataloggers with Campbell TX321 GOES radios at 28 sites as a
L.
2019 to 2020 — Beta Testiin M is successtul. All sta ns In MIIF conver to cell, where available [’QCI sites), and
GOES elsewhere.
740p0] h\/mr.< with Developer Teamiand Co Software integrates a sub mp 21 OpenDCS (De 5 ) into
"<|,||r o data acquisition structure.
2020 to 2023 mainder of' Data Collection Offices make the move to alternate telemetry. GOES is now! the
primary’ te ijr'mf,l,ry method used in the SSWSFP.
rourst Master Stations
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wiomal SNOTEL Network Telemetry Demographics

GOES,57%
Cellular, 22%
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ROAfII Equipment Use Overview
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» Sutron 2:1 Geo-Satellite Antenna
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Data Telemetered
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» [Data is sent via 300 baud with a ten second
W \ 10 OW

» Some R&D Platforms and SNOTE
“Supersites” utilize 1200 baud

frans ;mi“ I0NS a nd a len second window.
due to data size requirements

* One to Five hours of data can be sent in
=) R F =
each HI-’J.‘NMU-J via )Uf)r)r\/lfr,, de pending on
number of |S/sensors

* Data is sent in CSI FP2 16-Bit Floating Point
'ormat for maximum con: Jolf ession ,_ﬁ :.J\;’i'f?(i Llama Removingthe
PEF Vi W‘H(H\ annel sent
)
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el ahd
! J P'|Ds are managed by the USDA-NRCS NationalWater and Climate Center’s Waterand
ANAatec f’llm ate Monitoring (WCM) Branch for the SSWSEP underagreement with NOAA.
d Lt
Fenter * The WCM sta ffr"fl‘r'”chH IDs from NOAA on behalf of the basin-level Data Collection Offices

ON an as-needed basi

v UOIID.

DCO staffare required toinput the needed metadata metrics when requesting|Dsso that
Platform Data Tables can be updatedbi-annually.

 As of 2023, all'PDTs are updated with required information —SHEF codes were added for all

active DCPs
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" |f errors, or conflict occurs, th

e partiesand

e WCEM staffwillintervene with the resy
remedy the situation as quicklyasis feasible
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m ]l il @) »  The SSWSEP data streamiis monitored 7 days a week by SSWSEP Duty Officers using in-hou

Station (1) WEEK=2024-03-21 (Hourly) NRCS National Water and Climate Center - Provisional Data - subject to revision
Thu Mar 28 10:39:58 GMT-08:00 2024

Cellular{stations reporting)

GO

tations reporting)
Iridium(stations reporting)

stations reporting

Recovered(stations reporting)
Total(stations reporting)
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Major Telemetry Upgrade — Lessons Learned
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stem has proven to be incredibly reliable for transmission of [ml mountain
snowpack and meteorological data. It is much more reliable, and less power hungry than the legacy.
( AT C Vieteorburst Communications previously used.
\ |“::| | -\ —

@ =) ALCr: " The Decodes portion of O f_':_“ll..lf_ has suited our needs well, but as options of direct importing of
g i lridium data ;mmlrmrl {Ltr ntly done through a 3" party), a more complete version, or more sub-

ents, olj "Ir enNDCS me ay. be Integra

ILCS 1 alCl

compone

A 'rl'c'i'v_fu‘;:_ k-wide upgrade can be chz:
ensure there were no issues which

allenging. Close coordination was needed during 2021 to 20 :; [0

 could impact other DCS users. ‘I,c_l 0 Six sites were

being added to
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On some days,
the network per ngw‘ UVJ;IH, it was a major success with only.

i Significant issue

/e che IHHI"IJ]"

HIZN-8c
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Niract: ANTannNnAac \A +hh AvhnNncan aclemaentc ha I Nro\/o ”‘ FN CNDO\A/
directional antennas, with exposed elements, have proven unreliable during the winter due to snow
load signal attenuation

\/] i h r trancmic<cions and different antennacs have heloed to colvve come of the <cicha
Multi-hour transmissions, and different antennas, have helped to solve some of the signal

HAan11atinn icclice anA hac imnroved the B s rennrtinc At +r Wla citfac = e o MOre caria 1
attenuation issues and has improved the hourly reporting at trouble sites, yielding more serially
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