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Waring

The preentdocument isintended to the usersofthe infomation givenby the
automatic nivo-meteormlogical How Capt g¢ations,asavailable on
www .flow capt.com.

Thisdocumentation aswellasthe updated «Technical Notice »replace allpreceding
documentationswhich mug be regarded asobolete.

The online data are provided as“non-interpreted” data.
IAV Engineering disclaimsall responsibiliy for:

- The rlevance and foreseen choice and usage appropriatenesofthe
stationsimplantation ste.

- The usage,interpretation and extrapolationofthe informationmade
available to the users.

Itisreminded to the usersthat a training of a minimum of 2to 3wintersisrequired to
know the local patticularitiesofthe measurement stes.

In orderto continually improve the sygem, IAV Engineering resevesthe possbiliy to
proceed to a continuousevolution ofthe stations hardware, software and Internet
interfaces configuration.

All know n patticular stuationsthat may induce a dysfunction/skew ofthe measures
are reported to the uersthrough documentation updates.

Forallinformation, please contact usat:

IAV Engineering
4A,Ch. descouleuvres
CH-1295 Tannay
Svitzrland

Tel. + 41 (0)22 960 11 04
Fax. +41(0)22 960 11 06
iav@iav.ch

www .iav.ch




Preamble

The How Capt nivo-meteorological gation isan autonomousstation for automatically measuring
snow drift. Periodically collected data istrangnitted via GSM orradio to a central £rverand made
available onthe Internet atwww .flowcapt.com.

In orderto optimiz the usage of snowdrift data, the stations basic configuration includesa wind
monitorand an airtemperature £nsor.

For specific applications,an additionalside snow height senorisavailabl asan option,aswell as
othernivometeorolbgical £nsorsupon requed.

The option consiging of direct local consuttation by usrsisresrved to advanced usrs, equipped
withand trained onthe communication oftware PC208W orLoggernet, provided by Campbell
Scientifc, Inc. Thiskind of consultation isunder complete responsibility of the users.

In every other cases, the on-line providing of data onwww .flowcapt.com,aswellaspossble access
restrictions, are ttled betweenlAV and the gation'sowner,and basd exclusively onthe real
communication cogshetweenthe central €rverand the concerned stations,without any
additional charge forthe gation'sow ner.

Thus, the usrautomatically getsthe preventive operation check ofthe station,aswellassuppott
and upgrade ofthe Internet interface functionaliies, including archiving of the past wintersdata.



1. Criteria for a reference installation

To measure reference valuesformassflux undertypical blowing snow - and snowdrift conditions a

How Capt reference installation hasto conform to the following criteria:
Measuring g/stem located within ordownw ind from aneroson zone at a point of littlk change of
snow depth and smalltotal snow depth and a fully developed flux profile.
The wind eed profile should not be digurbed by topographical features, and the terrain should
be anooth.
The measuring location should be digant from allactivities, ingallationsor possible vegetation that
may affect the naturalstate ofthe snow cover(typical digance needed sveral hundredsof
meters.

The above criteria should be fulfiled atlead forthe prevailing wind directions.

Example of an implantation satisfying the reference implantation criteria

In practice,the local requirrmentsto be considered for an ingallation may result in a compromise
with respectto the above criteria forthe reference gation:

- Inany case,the data of each gation hasto be analyzed and interpreted considering the
localtopography and wind field.

- Therefore,the comparion of data of dationslocated at different sites,evenon the same
massfmay be very limited. Above all,the magnitude of snowdrift dependsvery muchon
local featuresastopography, state ofthe snow cover,and the actuallocalwind direction
and speed. Thisisone ofthe reasonswhy the How Capt data should not be used to monitor
loading of a gvenpotential rleas zone by blowing and drifting snow , unlessthe above
stated crieria are grictly fulfilled and validated by obsrvations

- Ifnecesary,it may be usfulto rlocate the sation afterthe fird yearsof usage.In any case,
one must allow oneIf a training period of ®veralwintersto detemine the influence of the
site'slocal characterigicsonthe measuresand onthe representativenessof the location for
neighboring areas.



2. Typical cases

Schematically, the three follbwing basic measurement stuationsare diginguished:

Case 1) Saltation snowdrift on an implantation satisfying the reference criteria
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3. General considerations for data reading
The reading ofthe data hasto evolve considering the following characterization ofthe drifting- and
blow ing snow events:
Type ofevent ( blowing or driting snow).
Duration ofthe event.
Magnitude oftypical flux and relationship between fluxesmeasured at different heights.
Modesofwind prevailing during the events

Typically,one obsrvesdurationsoftransport vatying from a few hoursto severaldays, know ing that
thisduration isdetemined :

for snowdrift byw ind speed and direction,and by the erodability ofthe snow coverand the
localerosonthreshold wind velocities,

for blowing snow by the intensty of snowfallsand wind speed and direction.

Quite often snow drift and blowing snow occur smulkaneously ,inw hich case the two phenomena
are superimposed.

R R R R R
R

Saltation/diffusion + blowing snow

In thiscase, the contributionsofthe two typesof fow are added and cantypically kead to high
indexes

Additional accumulation of snow by wind in potential releas zonesdependsbasically inthe totalof
transported snow during a blowing ordriting snow event ata given site.



Unfortunately, it isnot possible to determine a general criterionto edimate the size ofthe addiional
volume of depost.

With local obsrvationsand experience a good valuable correlation betweenmeasured mass
transport ,wind direction and added accumulation can be egablished.

Indeed, measured flux close to the ground dependsnot only onwind and erodability but
significantly on the local topography.

Neverthelessintegrated massflux (totalof masstransported by wind during a givenevent) and local
wind direction are the mostimportant parametersforanestinationofaddiionalloading of
potentialrelease zones

The measurement principle providesonly a flux index, without allowing forany addiional
characterization ofthe siz digributionsand speed of the patticles, orthe type and angle of mpact.

Therefore the flux index may be skewed undercertain drifting conditions.

Finally must also be consderthe paticular stuationsthat may induce a dysfunction orothertypesof
skew ofthe data (e chapter8).

Ex. Suspension/diffusion by channeling effect and local convexity



4. Sandard Configuration of the Sations

RMYoung 05103

Wind Monitor
GSM Antenna
TI07 Air
Temperature
Sensor
= // (*) SR50 Ultrasonic Show Height
Solar d =L R ] sensor
Panel 7‘ ~ (on separate mastapart)
HowCapt
FC2 Sensor
(1-2 m above ground)
Hectrical
Cabinet
_ HowCapt
:.i:l: FC1 Sensor
(0-1 m above ground)
i g
[ e
[ e ]

(*) Option.
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5. Online Users Data on www.flowcapt.com
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Total: 15 available data in a basic configuration (non-interpreted data).



6. Users Data Definitions
1. 0-1m Hux Index (F)

2.

The char indicatesan index of the intensity ofthe blowing snow and/orthe snow drift
particlesimpact, intercepted by the 1Im FC1 FHow Capt ssgment, at an effective height
of 0to 1 meterfrom the ground.

MeasurementPrinciple

unit: * g/m?/s.

Type: Index

Source: M easured raw data.

Sensor: 1m FC1HowCapt segment.

M easurement step: 1minute.

Displayed and stored dat a: Houry average.

Vertical axis: Left & right,automatic scale [* g/m?2/s].
Display: Yellow stacked column.

1-2 m Hux Index (FI)

The chartt indicatesan index of the intensity ofthe blowing snow and/orthe snow drift
particlesimpact, intercepted by the Im FC1 How Capt gment, at aneffective height
of 1to 2metersfrom the ground. Apar from particular stuations(See Sect. 8):

- Showdrift episodesare theoretically characterized by a higherintensty onthe 0-1Im
bottom gment.

- Pure blowing snow episodesmay be characterized by similarintensty on both
segmentsoreven higherintensty onthe uppersgment.

Unit: *g/m2/s.

Type: Index

Source: M easured raw data.

Sensor: 1m FC2HowCapt segment.

M easurement step: Iminute.

Displayed and stored data: Hourly average.

Vertical axis: Left & right, automatic scale [* g/m2/s].
Display: Green stacked column.
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3. 0-1 m. Normalized Cumulated Hux Index (0-1 m Norm. Cumul. Hux Index)

Thischart indicates, in %, relatively to the last current totalvalue orto the known higorical
maximum, the current cumulative flux FC1 (data No. 1). Thisrepre®ntation allows
visualizing, assuccessive steps,the major snowdrift and/or blowing snow episodes,or,on
the contraty, periodsw ithout any snowdrift norblowing snow (flat interval).

Unit: 0to 100 %.

Type: Nomalized cumulated index (integrated proportional value brought
backtothe last cunment total value).

Source: Data calculated using the measured raw data No. 1.

Calculationstep: 1hour.

Displayed and stored data: Houry value.

Vertical axis: Left [0 ... 100 % .

Display: Yellow stacked column.

4. 1-2 m. Normalized Cumulated Hux Index (1-2m Norm.Cumul. Hux Ind ex)

Thischart indicates, in %, relatively to the last current totalvalue orto the known higorical
maximum, the current cumulative flux FC2 (data No.2). Combinedw ith previousdata
No. 3,thischatt also infomsabout the episodesintensty and the snow drift type.

Unit: Oto 100 %.

Type: Nomalized cumulated index (integrated proportional value brought
backtothe last cument total value).

Source: Data calculated using the measured raw data No. 2.

Calculationstep: 1hour.

Displayed and stored data: Houry value.

Vertical axis: Left [0 ... 100 % .

Display: Green stacked column.

5. FC Ground Wind Velocity Index (FC Ground Wind Vel. Index)

The chart isan indicatorofthe hourly maximum velocity of the wind between 1 and 2
metersfrom the ground, useful in patticular for gationsnot equipped with a wind
monior,orwhenthe wind monitoristemporarily inoperative (See Sct. 8). Intrinsically to
the measurement principle,windslowerthan3 m/sare not detected.

Measurement Principle

11



Unit: *m/sor*km/h.

Type: Index(proportional value).
Source: M easured raw data.

Sensor: 1-2m FC2How Capt segment.
M easurement step: Iminute.

Displayed and stored dat a: Houry average.

Vertical axis: Right, (*m/s or*km/h).
Display: Black line.

6. 6 Hours Directional Hux Index N (<6h> Dir. Hux Index N)

Thisgraph reprentsthe snowdrift or blowing snow eventsaccording to the prevailing
corresponding w ind directions.

Unit: *g/m2/s.

Type: Index representing the gliding cumulat ed intensty over6/24h of the
sum of flux No. 1and No. 2 as a function ofwind direction and time.

Source: Data calculated using the measured raw data No. 1, No. 2and No. 9.

Calculationstep: 1hour.

Displayed data: Houry value of the index averaged w it hinthe last 6 hours.

S ored data (.Xs): Houry value of the index averaged w ithinthe last 24 hours.

Vertical axis Left & right,wind directions.

Display: By colorlevel increasing from the light est (w hite = low est cumulat ed

flux)tothe darkest (black = highest cumulat ed flux), going successively
through yellow , orange red and brow n.

7. Average Wind Velocity (AVG Wind Vel.)

The char givesthe hourly average velocity ofthe wind on the wind monitor(defaul
height =35 m above the ground).

Unit: m/s orkm/h.

Type: Wind velocity.

Source: M easured raw data.

Sensor. Reinforced AlpuG RM Young.
M easurement stop: Iminute.

Displayed and stored data: Houry average.

Vertical axis: Left, (m/s orkm/h).

Display: Red line.

8. Maximum Wind Velocity (MAX Wind Vel.)

The char givesthe houry maximal velocity of the wind onthe wind monitor (defaul
height =3.5m above the ground).

Unit: m/s orkm/h.

Type: Wind velocity.

Source: M easured raw data.

Sensor. Reinforced AlpuG RM Young.

M easurement step: Iminute.

Displayed and stored data: Hourdy maximum.

Vertical axis: Left, automatic scaling (m/s orkm/h).
Display: Black line.
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9. Wind Direction (Wind Dir.)

The char givesthe hourly average dominant wind directiononthe wind monior(defaul
height =3.5m above the ground).

unit:

Type:

Source:

Sensor:

M easurement step:

Displayed and stored data:

Vertical axis:
Display:

Direction in °from Nort h.
Wind direction.

M easured raw data.
Reinforced AlpuG RM Young.
Iminute.

Houry average.
Sraight, 8 cardinal directions.
Blue markers.

10. Internal Air Temperature (Int. Air Temp)

The indicated temperature isthe one givenby an internal £nsorsituated inside the
electric box that measuresthe temperature inside the box. Inthe absence of anexternal
airtemperature ®£nsor, thisinformation isa good indicatorof the external air
temperature w henthere isno direct ordiffuse ®larradiation. Therefore the se
temperature providesonly a valid airtemperature measurement aslong asthe
electronic box isin complete shadow (no charging of the battery).

Unit:

Type:

Source:

Sensor:

M easurement step:
Displayed and stored data:
Vertical axis:

Display:

Ambient airtemperature

Unit:

Type:

Source:

Sensor:

M easurement step:
Displayed and stored data:
Vertical axis:

Display:

12. Show Height

°C.

Temperature measurement.

M easured raw data.

CR510intemal probe.

Iminute.

Houry average.

Left & right, red/blue area,5°C stepsautomatic scale.
Red (T>0°C) / blue (T 0°C) line.

11. External Air Temperature (Ext. Air Temp)

°C.

Temperature measurement.

M easured raw data.

T107 sensor, AlpuG modified.
Iminute.

Houry average.

Left & right, 5°C steps automatic scale.
Red (T>0°C) / blue (T<=0°C) area.

The chart indicatesthe average snow height perpendicularto the ground'slocal plane

in the £nsor's axis

Unit:

Type:

Source:

Sensor:

M easurement step:
Displayed and stored data:

Vertical axis:
Display:

cm.

Show height measurement.

M easured raw data.

Ult rasonic sensortype SR50, modified AlpuG.
Iminute.

Houry average w ithout exreme values picked out during the hour
(measurement artifact).

Left & right,automatic scale.
Light blue area.
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13. Minimum Battery Voltage (MIN Batt. Volt.)

The char indicatesthe minimal hourly voltage measured onthe battery'sterminals. The
reading of thischart,combined withthe average battery voltage, givesinformation
about the functioning ofthe supplying sysem and the gation's consum ption.

Unit:

Type:

Source:

Sensor:

M easurement step:
Displayed and stored data:
Vertical axis:

Display:

Volt (DC).

Voltage measurement.

M easured raw data.

Hectric box'sintemal probe.

Iminute.

Minimal houry value.

Left,from 11to 16 Volts, by 0,5 Volt steps.
Blue line.

14. Average Battery Voltage (AVG Batt. Volt.)

The chartt indicatesthe hourly average voltage measured onthe battery'sterminals The
reading of thischart givesinformation patially about the solarpanel'sexpostionto the
solarreflectionsonthe show,and thusindirectly about the site'scloud covering during
the day, except particular stuations. (see § B.

Unit:

Type:

Source:

Sensor:

M easurement step:
Displayed and stored dat a:
Vertical axis:

Display:

Volt (DC).

Voltage measurement .

M easured raw data.

CR510intemal probe.

Iminute.

Houry average value.

Left,from 11to 16 Volts, by 0,5 Volt steps.
Red line.

15. Communications Failure Rate (Com. Failure Rate)

The reading ofthe chatt givesinformationabout the evolution ofthe GSM orradio
transmission qualty betweenthe Fow Capt'sphone central ofthe Internet sewerand the

station.

Unit:

Type:
Source:
Resolution:

Displayed and stored data:
Vertical axis:
Display:

%.

Qualityrating ofthe GSM orradio transmissions.

SV Fdata of How Capt's phone central of the Intemet server.

Each call.

Percentage of failure rates on the last 20automatic callstothe station.
Right [0... 10094 .

Green (last callsuccessful) orred (last call partialy ortotally failed)
markers on a gray line indicatingthe percentage of failure ratesonthe
last 20automatic callstothe station.
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7. Episode reading example
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8. Known particular situationsthat may induce a dysfunction/skew of
the data

The following particular stuationsmust alWwaysbe kept inmind fora suitable reading ofthe data.

1. Topographical effectsand actuallocal snow distrib ution

In comparisonw ith a theoretically dealsituation, the topography, the local relief and
the actuallocal snow didribution,aswell asthe instrumentation telf may sgrongly
influence the local digribution of the flux.

2. Riming / Icing
Possible pattial ortotal underestimation ofthe snowdrift or blow ing snow due to a
temporary lbossof sensitivity onone orboth ofthe two HowCapt segmentsbecaus of
the vibrationsdamping generated by the formation of an ice coating upw ind or
around the nsorbody.

Temporary fading orlossofthe communication, due to the obstruction ofthe
antenna.

16



Temporary freezing ofthe RM Young wind monitorspropelierorsv velbody, that may
lead to itsdefinitive dedruction.

Temporary obgruction ofthe S50 show height nsor,w ith lossof measures.

Temporary obdruction ofthe TLO7 airtemperature sensor,w ith skew ofthe
measurement.

Temporary fading orlossof battery votage, due to the obdructionofthe lar panel.

3. Show burying

Possible pattial ortotal underestimation ofthe snowdrift or blow ing snow ifthe
How Capt nsor(s) spatialy ortotally buried.

Temporary locking ofthe RV Young wind monitorspropellerorsv velbody.
Temporary obgruction ofthe S50 show height nsor,w ith lossof measures.

Temporary obdruction ofthe TLO7 airtemperature sensor,w ith skew ofthe
measurement.

4. Llightning

Possible pattial destruction ofthe gation caused by lightning. Vety carefulgrounding
of the gation iscrucial forthe effectivenessof lightning protection measures

17



5. Temporary disturbances of the GSM network or the HowCapt Internet server

Delay inthe supplying ofthe data (without data loss).

6. Sationsequipped with a snow height sensor without an associated external airtemperature
sensor

Because of eroneousradiationdependent airtemperature measurementsusing the
internaltemp.senortemperature,compensation ofthe snow height readingsare
skewed (midday dip inthe snow height reading) ;thiserror can be velry significant (up
to 10 cm at noon). Slution :addition ofan external airtemp senor.

9. Internal Memory Storage Capacity

Data are stored on site in a cyclic memoty. The dorage capacity correspondsto sveralmonth of
standard data. Onesan interrupted communication link isreestablished allmissing data are
transferred to the sewer.

10. Energy autonomy of the stations

In the event of prolonged nebulosty, solar panelicing,ordysfunction ofthe charging system ofthe
battery,the autonomy ofthe gation laststypically about 3 to 8weeksaccording to the initialstate of
the battery ue ofthe internal GSM modem.

11. Interval of interrogation and Internet update of the data

The defaut data update interval is4 hours. The morning reading isscheduled at 06:00 a.m. to allow
recent online data in the early moming.

Depending on special needsthe update intervalcan be modified inagreement withthe user.
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12. Data Hle Download

Onthe internet page of each station,a STATIONXIslinkenablesthe download ofthe complete
winter data.
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13. Additional information on line

Onthe Internet page ofeach g¢ationthe 'Infomation"linkopensa regularly updated page
containing addiional infomation including,w hen available, picture(s), aswell asthe graphic history
of the previousw inters,updated if necessaryw iththe last available graphical features

Inthsmannerbackward compatibility ofthe dataisincreasd and makesit possble intheory to
establish direct comparisonsbetween data ofsuccessive winters
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