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. Introduction

Snowdrift

Because wind can create even greater unstable
accumulations of snow in mountainous areas than
heavy snow falls, and considering the high de nsity
and possible large spatial extension of the snow
slabs and cornices snowdrift is a very predictive
parameter forthe avalanche formation conditions.
Also to improve the reliabiity of local avalanche
warning sysems parameters directly related to
avalanche danger or slab stabilty have to be
measured close to and
within the potential
avalanche release
zones that endanger
the area to be
~_ protected. But know ing
. wind conditions and
precipitation quantities is not sufficient to predict
snow drift accumulations because their formations
also depend on the snow quality of the snow pack
surface upw ind of the release zone.

Direct Measurement

Originally, snow drit was from the 80’s and up to
now often measured manually by ski patrol men
with the so-called Dritometer. The Driftometer
catches difted or
blow n snow particles
into a collectorthrough
a tube by the
combined effects of
fiter and pressure fall.
Weighting the collector
directly gves a
snow drift index. This
simple gauge makes possible quantitative snow drift
assessments, but it requires the presence of a
human observer on the sies. If manual
measurements are not possible, snow drift would
have to be edimated indirecty, from other
parametersw ith significantly low er reliability.

friction), induce vibrations ofthe body ofthe gauge
and measurable acoustic pressure inside the closed
enclosure. Thanks to
adequate dimensions,
materials and electrical
fitering the  sensor
strongly discriminates
wind from snowdrift.
Because the output
information delivered
by the gauge s
independently
proportional to the
wind velocity and to
the momentum of the
fluxx of solid particles
the gauge was called
an anem o-driffometer.
With no mobile parts very lov pow er consumption,
full protected
transducers and
suitable dimensions,
the gauge finally
came up to the
original expectations
and w as patented by
the IAV Acoudics &
Vibration Engineering
company for industrial
integration. After
several years of
practical intensve on-
site teging arises the
nec essiy of the
integration of the
gauge to a dedicated
w eather gation, radio
or GM remote, 4

energy autonomous, ‘U
together with complementary gauge, suitable for
stringent topographical and climatic environments,
and finally with dedicated data

display.

Subsequently, all experts, security professionals and
road regulators, today agree about the high
importance of knowing snowdrift by direct
me asurements for the daily avalanche forecasting and
associated practical operationssuch as artificial

release or road openings decisions.

Automatic Gauge

The How Capt gauge was originally developed in
the early 90's by V. Chritin and Th. Melly in close
collaboration with H. Gubler, to the demand of R
Bolognesi & Th. Castelle, in order to provide a
simple and reliable instrument, able to determine a
suitable snow diift index, and to allow continuous on
site practical operation. The w orking principle ofthe
gauge is vibro-acougic : w hen placed under
snow drift the flux of solid particles(ice grains) drifted
by the wind, together with the wind itslf (air

Snowdrift Index

The snow drift index delivered by the
gauge informs about the occurrence, the duration
and the intensity of the flux of ice grains drifted by
the wind or precipitation blowing snow. Typicaly,
the index measured on a given ste can be of
interes over a wider spatial range considering
similar expostions and alkitudes, since the major
snow drift episodes are mog often associated with
regionally installed wind regimes.
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Fom the snow drift index, at a given location and
after a long-term period of use and observations,
and under strict conditions, a local deposition index
can possibly be localy derved for direct slab
formationinterpretation.
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FlowCapt Snowdrift Monitoring Station

In 1995 the How Capt Show drift Monitoring Sation
w as born asthe result of the full integration of the
How Capt gauge to the
AlpuG nivo-
metorological gations
originaly derved from
the Sv iss Federal
Weather, Show and
Wind Remote Sations
Netw otk counting more
than 200 operational
installations. Ingalled
upw ind of the release
zones, the How Capt
Show drift Monitoring
Sations continuously and
automatically record the
snow drift indexes,
together with additional
information, providing
the base for an
improved interpretation
on the snow
accumulation process
close to the release zone, deformability of the
forming slab and erodibiity ofthe snow surface. The
data files and display are avaiable both localy by
direct connection from a control PC, or on the
www _flow capt.com website. Motivated by the

user's comments and suggedionsthe data display
functionsare regularly updated.

Scientific Applications

The How Capt gauge includes all necessaty
electronics to be externaly powered by a solar
panel or other AC or DC current sources.
Interfacing to other
sydems or base gations
include radio and GM
transmission possibilities,
DI serial protocol, and
analog output signals for
Campbell series or other
dataloggers or
acquisition sygems.
These features make the
gauge usable for various
custom ingallations.



1. HowCapt Sation Overall Specifications

Definition

The How Capt dation is an autonomous
measuring stationfor blowing and driting snow
and which can be equipped with all
additional nivo-meteorobgical :nsors

l 10

14

15 17
16 . .
12 |
18
7
11 '[N —
9
1
13
}:Eng&
4|

-
||

§§
%

AT

In its basic configuration, the gation measures
and records 24h/24 the nivo-meteomlogical
data, and displaysthisinformation by GSM or
radio to the local decisionimaking centre on
the www flowcapt.com scured Internet
webste.

Basic Supply

1) 1 m reversible cramping unit forrock or oft
soil grounds (1x).

2) Arm of cramping (3x).

3) Vibrationde-coupling rods(3x).

4) 3m x g 80 mm mag wih helicopter ring
(1x).

5) Reinforced base clamp (1x).

6) Horizontalam (2x).

7) M10 Extension (3x).

8) FC1 HowCapt SgmentL=1m (1x).

9) FC2 HowCapt SgmentL=1m (1x).

10) Lightning rod (1x).

11) Solarpaneland clamp (1x).

12)GM  or
clamp (1x).

13) Hectrical Com Box (1x).
14) Helicoptertransportation hook

radio antenna GM and

Sandard Ejuipment

15) YOUNG RM 05103 Wind speed/dirction
sensorand support (1x).

16) Horizontalam (1x).

17) Air temperature probe
support (1x).

type 107 and

Option
18) SR50 snow height measurement sensor
and suppot (1x)

Applications
Nivo-meteorological monitoring for roads,
skiand activitiesorconstruction areas.

Complkement to the prevention of the
avalanches and the management of
artificial release.

Scientific applications

Technical specifications
Energy autonomy by battery and solar
panel.

GM or radio communication to lcal
accessand Internet data srver.

Universal reversble cramping sygem for
direct and mobie lbos il or mck
installation,w ithout concrete foundations.



Installation Ste

Example of installation

Local selection criteria

To provide fuly relevant data, the local
installation site of the dgation mug be very
carefully selected :

BEosion zone underthe prevailing winds,
minimizing the risksof burying ofthe station.

Representativenes ofthe site, in particular
choice of a zone leeward the snow
removalarea and upward the snow
depost area (see Usersingruction

document).

Direct sunning, by default SSE Sor SSNV
orientation,orto take advantage of the
possble localreflexibnson the snow cover.

Checking of the GSM networkcoverage
quality (minimum 3/5), or analyze of the
relevant mdiosmutesaccording to the

possble relaysavailable.

Alignmentofone arm
in the direction of the
main snow reptation
orwind forces

Slarpaneloriented
toward the main direct
sun exposition, or use of
the indirect e xposition
from snowcover

re fle xio ns

Winterand summer accessbilty and, if
necessary, proximity ofa landing one for
helicopter.

Guiding principles of orientation of cramping,
solar panel and the HowCapt segments

Prevailng
wind
direction

Scondary
wind
directions



IV. Orientation of the Cramp

Universal cramp

The universal cramp equipping allthe gations
makes it possble to place the station on
various type of ground, without requiring the
realization of a concrete base (e Sct. IV &
Sect. V).

Overalldimensions

Axis of
the main

forces

Choice of the orientation

Make sure that one of the three sde ams is
aligned wih the direction of the maximum
forcesofwind or reptation of the snow cover

(1).

Inthe event of pre assembly ofthe equipment

on the mag before helicopter transport,
locate the postion of the top notch (2) to

allow a correct angular postioning of the
equipmentsaroundthe mad.

_—2



V. Installation of the Cramp on Rock

Preparation of the cramping before the
installation

Drilling and installation

After station installed

Toolsand materials (not provided)

2x 19mm open end orring spanner.

Rock drillw ith 825 mm x 480 mm bit.

3x M 20 rods (¢andard HASM 20x400 Hilti 0033
3113 orequivalent),with 6 nutsan spastic
cement (dandard HTHY 150 00335512 or
equivalent).

Metal drillw ith number13mm bi fora possble
final repostioning ofthe armsout ofthe original
drillings.

Soirit evelorplumb line.

Operations

Cleaning ofthe rock.

Choice of an area with sufficient horizontality at
the end ofthe three arms

Positioning the base onthe rock so asto have
the top centraltube at the chosn place.
Orientation ofthe whole = that the am
aligned with the notch (1) ofthe tube (e also
Sect. 3) isinthe direction of the prevailing w ind
orofthe principal snow reptation forces.
Assemble the amsat the lowerendsof the
flanges (2);in the case of a postioning of the
arm inclined upwardsordownw ards, make
additional clamp holes (driling machine wih
numberl3mm bit).

Drill the 3 @25 mm holksinthe rock.
Ted the ftment ofthe armsin the threaded rods

Sealthe three threaded mds HASM20 with the
plastic cement HITHY 150 Hilti

Installation

Screw the £t of base nuts& washersonthe
three threaded rods.

Position the complete cramping onthe three
threaded rods.

Regulate vettical alignment tightening the base
nuts.

Tighten grongly the other st of nuts& washers
on the three theaded rods



VI. Installation of the Cramping on Loose Soil

Preparation of the cramping before the Toolsand materials (not provided)
installation . 2x 19mm open end orring spanner.

Shovel

Jumperrod.

Sedgehammer.

Pick.

Sopperto sealthe foot of mast atthe time of
the ingallation (or rock).

Three concrete-reinforcing deelsglé mm X1 m
to fix the amsinthe ground.

Levelor plumb line.

Operations

Excavate a 1m depth and 1/2m diameter hole
approximately.

Excavation and installation of the cramping . Position the centraltube withthe flanges (1) to
the top, 0 thatthe side arm aligned w ith the
notchesofthe tube (See Sct. lll) iswellin the
directionofthe prevailing wind orthe largest
reptation forces;adjud the vetical alignment of
the centraltubew ith the assistance of a block
posed atthe bottom ofthe hole.

Coverthe lowerthird ofthe tube with ground
and stones,and packthe ground well.
Excavate lateralopeningsofthe length ofthe
sde amsand ata deep ofthe bottom ofthe
flanges.

Assemble the side amson the bottom holesof
the flanges.
_ Drive a g¢ake in the ground the three concrete-
After station posed reinforcing steel, tited towardsoutsde, though
the end holesofthe sde ams.

Bury the tube and coverwell.
Coverthe side ams.

If necessary block up the top of the tube to
prevent filing before the finalinstallation of the
mag.

According to the ground, it ispossble to asemble
the armsinclined upwardsordownwards. But, in all
the cass the armsmugd be assembled gronglyto
the flanges(withthe need eventuallyto bore
additional holkesinthe flanges.



VIl. Earth-grounding of the Station

Guiding principle
The electronics of the station is protected by
anti-ightning circuits. In complment the

installation of the dgation mug obligatorily
respect the following principles:

1) The top of the lghtning rod mug be higher
than allthe otherelementsof the gation (1).

2) A metallic copper or steel grounding rod
(not provided),of about 20 m, must be boked
on the cramping and be fixed on the ground

2).

().

Toolsand materials (not provided)
Copperordeelgrounding rod 20m.

Concrete-reinforcing steelksorground
clampsand associated tools.

Pick and jumperrod.

Operations

Hange on the apparent rocksevery 50 cm to
1 m,and if necessary packitina20cm depth
excavation inthe soft ground pats.

In the event of marked lgthning exposure of
the gation, plan the disasembling of the
ComBoxout of wintertime.

min. 20 m

\



VIIl. MastInstallation

Toolsand materials (not provided)
2x 19mm open end orring spanner.

(Handling ofthe mag bytwo people
minimum).

Operations

The mag plugsinwih the help oftwo people
in the fitting tube of the cramping.

Pay attention before plugging that the tube is
clean so that the mag can thread over the
entire length needed (1 m)wihout blocking.

Insert the anti-vibration rods (1) to guarantee
the elimination of the knocking sound of the
mag in the cramping, even by g€rong wind.

Tighten fimly the mast onthe notch ofthe
tube (2).

The mad equipped wiha part ofthe
equipment ofthe ¢ationcan also be ingaled
by helicoptertransport usingthe top hookof
the mag.



. Lightning Rod Installation

Toolsand materials (not provided)
2x 17mm open end orring spanner.

Operations

Fix the lightning rod at the top ofthe mast, just
below the helicopterhook (1).

For the stations equipped wih the YOUNG
RV 05103 optional wind vane, the bended
lightning rod mud be placed so asto avoid
any contact with the wind vane and be
oriented keeward (2).



X. Solar Panel Installation

N

SOLAR plug

Toolsand materials (not provided)
2x 17mm open end orring spanner.

Operations

The solar panelisfiked according to versions
witheitherone ortwo clamps (1).

Orientation

The panelmud be oriented in orderto benefit
from a maximum dirct sunning (by default
orientation S SSE or SSW), or by taking
advantage of the possble local reflexions on
the snow cover.

Connection to the Com Box

The olar panel Binder connector mug be
screw ed onto the "SOLAR' plug of the bottom
connexion panelofthe ComBox.



XI. Radio/ GSM Antenna Installation

Toolsand materials (not provided)
2x 17mm open end orring spanner.

Operations

The antenna is fixed in principle between the
lighning rod clamp and the upper olarpanel
clamp (1).

Orientation

The antenna mug be oriented vetically and in
direct view orin the direction of the slected
GM orradio relay, by minimizing the effects
of masking by the elementsofthe gation.

Connection to the Com Box

The BNC ended cable (2) mug be connected
directly on the lightning protection module
located inside the ComBox, after passage of
the cable inthe press packs (3) that mudg be
tighten grongly after.



XIl. HowCapt SegmentsInstallation

—
|~ FC2
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FC1 plug

Toolsand materials (not provided)
2x 17mm open end orring spanner.
Plastic Serflex.

Operations

Locate previously the two segments FC1 (0..1
m above the ground) and FC2 (1..2 m above
ground), according to their marking on the
connectors(l).

Assemble first gment FC1lwiththe end ofthe
cable to the top (2), then of the same FC2
withthe end ofthe cable al® to the top (2).

Minimiz the height (3) on ground at the base
and fix the cable every 20 cm with Serflex (4).

————

~S———-

FC2 plug



XII. Optional Wind Monitor Young RM05103 (option)

SOUTH

Toolsand materials (not provided)
2x 17mm open end orring spanner.

Operations

The wind moniorisfixed by meansofa clamp
(1) right below the suppott ofthe lightning rod

(2).

In allthe casesthe cabl must passthrough
the tube of protection (3).

Forthe good referencing ofthewind vane
data,the lid ofthe black plagic case mug
imperatively aim at the SOUTH.

Connection to the Com Box

The Binderconnectorof the wind monitormust
be screwed onto the "WIND" plug of the
bottom connexion panelofthe ComBox.

\

WIND plug



XIV. Optional Air Temperature Sensor 107 (option)

Toolsand materials (not provided)
2x 17mm open end orring spanner.

Operations

Fix the snsor at the midlle of the horimntal
arm (1),directed upwards, then fix the am on
the mast right below the wind monitor or
antenna clamp (2).

Connection to the Com Box

The Binder connector of the air temperature
sensormust be screwed onto the "TEMP" plug
of the bottom connexion panel of the
Com Box.

TEMP plug



XV. Optional Ultrasonic Show Height Sensor SR50 (option)

Toolsand materials (not provided)
2x 17mm open end orring spanner.

Operations

Fix the ssnsorat the end of the horizontalarm 2
(1), by respecting dricty the principles of
alignment (2) and (3).

[Source : Campbell Sientific]

Connection to the Com Box

The Binder connector of the snow height
sensor mugd be screwed onto the "SR50 or
SHM " plug of the bottom connexion panel of
the ComBox.

SHM or SR5C
plua




XVI. Set-up of the ComBox before Installation

Follow drictly and in the indicated orderthe following (1) to (5) indructionsafter having controlied
the lbad of the battery (min. 11,5 Voltg and being stuated in a place under network GSM coverage.

'//_\\\ // \\
]
\ > / 2 ;
\\’/ \ /
Control the N7
et o) Insert the GSM
flashing

DATA SM CARD

//’-\\\
]
)
\\ /
~—-"Plug the green

power connector

3

Insert the battery
-=< in the rig ht
‘ orientation and
P [ test the closing of

e
Tonnect the GM the door

antenna

After carrying out the of operations1to 5,contact IAV Engineering or AlpuG (See p.2)with the SM
callnumbersand codes forthe finalted of communication and the initialization of the automated
interrogation.



XVII. Installation of the Combox on the Mast

Toolsand materials (not provided)

= 2x 13mm open end orring spanner.
Operations
Never trangport the ComBox with the battery
inserted in its housing (risk of damage of the
element).
Fix the ComBox at the mast with the two rear
clamps(1).

+10cm ——

\
1
B _—mm—
—_ -10cm
1

Height of assembly onthe mast :

Bottom clamp 10 cm above the
intemediate horizontal How Captclamp in
the cae ofanasembly of the gationon
rock (A).

Top clamp 10 cm below the intemediate
horizontal How Capt clamp in the case of
an assembly ofthe station on 9ft ground

(B).



