










Al 00 ohm platinum probe takes a measurement of the air temperature under "PATAC" type miniature shelter.
It should be noted that the activity of the source requires an enclosure around the equipment which,
experience shows, does not disturb the measuring field significantly and does not affect the snow layer.

Argos satellite
transmission antenna

TECHNICALCHARACTERISTICS

Long operating time

Approximately 3 months without solar panel,
with 12 V 36 Ah battery,

Can operate for several years without interven-
tion with 12 V-10 W solar panel.

Low electrical power consumption
= 27 go in stand-by condition.

= IA during emission (for one second, every
180 s for 6 hours).

= 70 mA during a measurement of.water value.
- = 150 mA during a measurement of air

temperature or snow height.

Weather resistance

- On average from - 40° to +50°C.

- Immunity of the electrical and mechanical parts :
(4K3) -50°C to +40°C, 15 to 100% humidity
(standard NFC 20 000);

- Immunity of the electronic parts : (3K()) -25°C to
+55°C, 10 to 100% humidity (standard
NFC 20 000);

- Corrosion (chemical agents, UV radiation).
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DIAGRAM OF VERTICAL-BEAM REMOTE
LEVEL-MEASURING INSTRUMENT

APPUCATIONS
Monitoring of the blanket of snow in medium
mountains (<1500 m)
- to evaluate the risks of avalanches,
- for optimum management of water reserves,
- to survey the formation of crude rainwater

resources,

- to measure the thickness of snow.
This apparatus is intended for :
- hydrologists,

- foresters,

- the winter-sports industry,

- snow-clearing and avalanche experts

REFERENCES
Approved by the Interministerial Commission of
Radio-Elements (CI-REA),national body responsi-
ble for the regulations in this matter.
10 installations in French moutain ranges (Jura,
Pre-Alps,Massif Central) with 010 years feedback
experience .
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Water Quality Monitoring Project: The Jizera Mountains

Report on an instrument training visit to the Jizcra catchments, Czech Republic

Paul Rosier
Institute of Hydrology
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Summary

A visit to the Czech Republic was made by Mr P T W Rosier from 13 July to 26 July 1996.

A network of eight soil moisture access tubes, covering a range of vegetation, soil types and
topography, were installed in the Cerna Nisa catchment operated by the Czech
Hydrometeorological Institute (CHMU). Staff of the CHMU wcre trained how to install the
soil moisture access tubes, how to read them with a soil moisture neutron probe and to
process and quality control the data using a Windows based processing system (SW1PS).
Details were also given on the safe storage and transportation of the neutron probe. A set of
course notes relating to radiological protection for neutron probe users was discussed and
handed over for translation.

Three sites, representing a range of tree age and condition within the Cerria Nisa catchment,
were identified for the installation of large plastic-sheet net-rainfall gauges. One site was fully
instrumented and staff were trained in the construction of the gauge, the methods of data
collection, data processing and maintenance of the plastic sheet and the tipping bucket.

The RA1NLOG software package was installed and staff were trained in the use of this
software and the field use of the Rainlog.

Terms of Reference

The terms of reference for this visit were:

To train staff from the Czech Hydrometeorological Institute how to install soil
moisture access tubes, to make observations using the soil moisture neutron probe and
to enter, process and quality control the data collected. To advise on radiological
protection.

To identify sites for the installation of large plastic-sheet net-rainfall gauges within the
Cerna Nisa catchrnent. To design and construct I large plastic sheet net rainfall gauge.
To train staff from the Czech Hydrometeorological Institute how to undertake routine
data collection and maintenance of the equipment.

Soil moisture

One of the main aims of this visit was to instruct Mr Hancvencl and Mrs Kulasova in:

site selection;
the installation of soil moisture access tubes;
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the use of a soil moisture neutron probe;
the processing of soil moisture data, and
safe working practices

in relation to the setting up and running of a network of access tubes to collectsoil moisture
data.

Within the Cerna Nisa catchment a total of eight access tubes were installed. Five in a
transect towards the top end of the catchment and three others at selected key positions, see
Figure 1. The tubes within the transect cover a range of vegetation types, altitude, soil type
and different depths. The other tubes were located at positions which are frequently visited
by Mr Hancvencl and Mrs Kulasova in the course of their normal duties. Detailsof the eight
access tubes are given in Table I.
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Figure 1. Location of the three large plastic sheet sites and the eight soil moisture access
tubes within the Cerna Nisa catchment.
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Access tube Depth (cm) Soil type
no.

	

170 Peat from 0 to 10 cm and then brown earth to bottom
of tube

2 50 Peat from 0 to IO cm and then brown earth to bottom
of tube

3 200 Peat from 0 to 40 cm and then clay to bottom of tube

4 110 Peat from 0 to 10 cm and then brown earth to bottom
of tube

5 80 Brown earth throughout the profile

6 100 Peat from 0 to 10 cm and then brown earth to bottom
of tube

7 200 Peat from 0 to 160 cm and then brown earth to bottom
of tube

8 80 Brown earth throughout the profile

Table 1. Description of the eight access tubes in the Cerna Nisa catchment.

Access tube installation

All tubes were installed using the 'auger ahead' method. This method relies upon the use of
a steel guide tube and a hand auger, inserted through the guide tube, to prepare the hole in
which the aluminium access tube will be inserted. The correct technique is as follows:

use the hand auger to remove approximately 10 cm of soil
insert the steel guide tube to the same depth, ensure that the guide tube is vertical
insert auger into steel guide tube and remove another 10 cm of soil

continue in this way until it is no longer possible to drive the guide tube into the ground or
the auger is unable to remove any more soil. Guide tubes of I, 2 3 and 4 m lengths were
provided along with appropriate lengths of aluminium access tube. Notes should he made of
the soil type and the depth of all significant changes. This information will be necessary when
setting up the boundary conditions when processing the data using SWIPS.

When installing access tubes care should be taken over site selection which should be
representative of the area under consideration and to minimise damage to the surrounding
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vegetation. Trampling of the vegetation should be kept to a minimum and if at all possible
wooden boards laid on the ground surface should be used during access tube installation.
Thesc will help to prevent damage to the vegetation and also prevent compaction of the soil
surface.

Once the augering has been completed the guide tube will have to be removed. Care should
be taken to minimise damage to the access tube hole and to the soil surface by any vigorous
extraction of the guide tube. Once the guide tube has been extracted the access tube can be
inserted. This should be placed in the hole and with a gentle twisting motion pushed in as far
as possible by hand. The final placement of the access tube will have to be done with the
hammer ( 'the bonker'). Once the tube is into its final position a rubber bung should be firmly
placed into the top of the tube to prevent any water entering.

Soil moisture measurements

The neutron probe is used to make the soil moisture measurements in each of the access tubes
and consists of the:

neutron probe (within its transport housing)
ratescaler
battery charger
transport case

The neutron probe and ratescaler should be transported to the catchment in the aluminium
(transport) case provided. Before going to the field the batteries (within the ratescaler) should
be charged. This is done by connecting the ratescaler to the battery charger with the cable
provided. The timer on the battery charger should be set to 6 hours and the current to 250
mA. In the field the ratescaler should be connected to the transport housing, of the neutron
probe, by the bolt provided.

Measurements from the access tube are made every 10 cm below ground level in the
following way:

Remove the rubber bung from the access tube.
Measure thc height of the access tube rim from the ground level, note this reading.
Place the neutron probe on top of the access tube.
Unlock the neutron probe in the transport housing with the key provided.
Unclip the ratescaler from the transport housing.
Connect the cable to the ratescaler.
Switch on the ratescaler by pushing the On/Off switch to the On position.
Ensure that the two switches are in the 16 and Sec positions.
Ensure that the cable depth reading is set to 00000 adjust if necessary.
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Lower the neutron probe to the first reading below ground level, which is 10 cm plus
the height of the access tube above ground level, ie if the tube height is 17 then the
first reading will be at 27 cm. Ensure that the cable is held vertical at all times.
Start the ratescaler counting by pushing the On/Off switch (which is already in the On
position) further towards the On position.
Once the ratescaler has finished counting the bleeper will sound and the reading will
be displayed. Note the reading.
The neutron probe should then be lowered to the next reading depth and the reading
obtained.This is continued until all the readings in the tube have been obtained. It is
not necessary to switch off the ratescaler between readings.

Once the tube has been read the neutron probe is raised by the cable ensuring that it is held
vertically and the depth counter adjusted if necessary. The probe is locked back into thc
transport housing and the ratescaler switched off and the cable removed and rewound around
the clips on the transport housing. The cable should never be left connected to the ratescaler
and the ratescaler clipped back onto the transport housing as this will put undue pressure upon
the cable, just above the plug, and will, with time, cause it to break.

This procedure is repeated for all of the tubes to be read. A data sheet to record the readings
in the field is shown in Appendix 1.

Data processing

Soil moisture data are processed using SWIPS - Soil Water Information Processing System.
This is a Windows based processing system which requires at least 10MBytes of space for
it to run efficiently. The system is organised around Projects, with the extension .PRI within
the database. A project name can be literally anything but for convenience within this training
programme has been called JIZERA. Within each project there can be any number of sites
and within each site there can be any number of tubes. The site must be numbered as well
as the individual tubes. The eight soil moisture access tubes that were installed during this
visit were within the site UHLIRSKA and are numbered I to 8. Each tube has its own
calibration for each reading depth which is based on the soil present and which was noted
during installation. Once the basic parameters have been set up for each individual tube they
do not need to be changed, unless, for example, there is a change of reading depths because
the tube was deepened. Readings should be processed as promptly as possible as this aids in
interpretation and helps to identify if there are any problems.

Water counts

All of the soil moisture readings made within the access tubes are referenced to a standard
value which is made within a drum full of water. This value is called the water count. The
drum should be large enough to include all of the sphere of influence (of the radioactive
source) and ideally should have minimum dimensions of 60 cm height by 40 cm diameter.
An oil drum is ideal. An access tube should be fitted into the drum and held in place by a
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happen before thc readings are made. It is important to identify the exact position within the
water drum that the neutron probe should be lowered to take a water count. To do this it is
best to take 16 second readings every 5 cm, starting at the top of the access tube, and to
continue 'through' the water drum until the neutron probe reaches the bottom of the water
drum. Figure 2 shows a diagram of a water drum and the profile of readings that have been
obtained. It can be clearly seen that a well defined plateau has been obtained. The depth at
which all subsequent water count readings should be taken will be the mid point of the
plateau. Before each visit to the catchment a standard water count reading should be taken.
However before taking a reading remember to check the water level in the drum and top up
if necessary. The water level should not be less than 2 cm from the top of the drum. As a
minimum one 16 minute count should be taken. This value will have to be input into SWIPS
when the data is processed. As an additional check on the neutron probe one 64 minute
count should be taken every month. A graph of all water count values should be plotted. The
graph will indicate, with time, if there is any long term drift of the neutron probe.
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Figure 2. Diagram of water drum and profile of water counts taken with a neutron probe.
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4. Large plastic-sheet net-rainfall gauges

Three sites for the large plastic-sheet net-rainfall gauges were found within the Cerna Nisa
catchment and these are identified on Figure I. The first site, which is reasonably close to the
main meteorological site, is within trees of approximately 30 - 40 years of age. The canopy
is completely closed and although there is some damage to a number of stems the trees look
to be in a good condition. There is a gentle slope of < 5°, the tree spacing is about 2 m and
no understorey is present. The second site is approximately 200 m away from the first and
is within trees of about 70 - 80 years of age. The canopy is open and the trees are widely
spaced, on average between about 4 and 6 m, and there is a well developed understorey of
grasses. Again there is a gentle slope of < 5°.. The third site is close to the highest point of
the catchment at Olivetski hora and is within trees of about 30 - 40 years of age. In many
respects this site is very similar to the first, a closed canopy, no understorey and similar tree
spacing. Although here the slope is probably in excess of 5°. All sites are within reach of
either a forest road or track.

Installation

It was decided to install the first large plastic-sheet net-rainfall gauge at the site closest to the
main meteorological site. The site was prepared by the removal of a number of fallen trunks
and rotten tree stumps. Where necessary any dead branches on the tree stems to be enclosed
by the gauge were also removed. It is expected that during the winter snow to a depth of 1.5
m will be present therefore the 'normal' design of ridges and valleys for this type of gauge
was changed to take this into account. A reinforced floor capable of withstanding
approximately 500 kg of snow per square metre was constructed out of timber. Once the main
timbers had been laid a floor was constructed out of 2.5 cm thick planking. The planking was
then overlain with roofing felt which was sealed around all of the tree stemsenclosed by the
gauge. A wall of 30 cm height was constructed of planking for the two sides and the top of
the gauge. The plastic was then laid over the roofing felt, gathered around the tree stems and
taken over the walls. Wherc the plastic was gathered around the trees a sealof black bitumen
was painted At the bottom of the gauge a 15 cm wide plastic gutter was fixed and this was
led into a large tipping bucket flow gauge. The dimensions of the 4 sides and 2 diagonals of
the gauge are given in Figure 3. The area of the gauge was then calculated using the 'S' rule.

Equipment maintenance

To an extent the large plastic-sheet net-rainfall gauge is self cleansing simply because of its
slope. However the gauge should be kept clear of all pine needles and small branches and this
is best done by cleaning the gauge with a brush on a weekly basis. During cleaning the plastic
should be checked for any small cuts and tears which would allow water to enter. At the same
time the seals around the trees should be checked for water tightness. Any cuts found in the
plastic sheet should be repaired using a small piece of plastic which is then painted over with
black bitumen. If necessary the seals around the trees can be repainted with the black

8



bitumen. If the tear in the plastic sheet is found to require a more drastic solution then it is
best to use a complete new length of plastic sheet. The plastic gutter should also be kept free
of pine needles. The large tipping bucket contains a mechanical counter inside a perspex
housing. The mechanical counter can be affected by water in two ways; the first is that the
'striker' pin can seize and the second is that the window can become misty. Water should be
prevented from entering the housing by ensuring that the '0' ring seal between the housing
and the aluminium upright is kept greased. This is easily done by removing the perspex
housing and applying a liberal quantity of silicone grease. The housing should then be
replaced and all four bolts evenly tightened. If the striker pin does become seized then the
mechanical counter will need to be replaced. This is done in the following way:

remove the perspex housing

undo the small allen screw in the base of the housing, this will loosen the plastic pillar
upon which the mechanical counter is sitting

remove mechanical counter, note position of the striker pin
replace with new mechanical counter with striker pin in same position (as above)
ensure that mechanical counter is sitting on pillar correctly, tighten up allen screw
replace the perspex housing, ensuring that silicone grease is applied to '0' ring seal

Regular maintenance of the tipping bucket will reduce the need to change the mechanical
counter. However in general a mechanical counter should remain in service for about 2 yeras.

Calculation of area and calibration factor

The area of the gauge was calculated from the dimensions given in Figure 3 using the
following formula:

S. 6 9

6.0s

Large_
tOping
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5 7 2-
o•fs

Figure 3. Dimensions of the large plastic-sheet net-rainfall gauge.

9



Area = 1 S(S-A) (S-B) (S-C)

where A, B and C are the lengths of the three sides of a triangle

and S = 1/2 (A+B+C)

For triangle 1

A = 5.69

B = 6.05

C = 8.27

S = 10.005

Area = 10.005 (10.005 - 5.69) (10.005 - 6.05) (10.005 - 8.27)
10.005 (4.315) (3.955) (1.735)

Ni 296.2401

= 17.2116 m2

Triangle 2 Triangle 3 Triangle 4

A = 6.02 A = 5.69 A = 5.72
B = 5.72 B = 6.02 B = 6.05
C = 8.27 C = 8.28 C = 8.28
S = 10.005 S = 9.995 S = 10.025

Area = 17.2166 m2 Area = 17.1269 m2 Area = 17.3019 m2

Area of gutter = 5.72 * 0.15 = 0.858 m2

Therefore area of gauge

using triangles I and 2 = 17.2116 + 17.2166 + 0.858 = 35.2862 m2
using triangles 3 and 4 = 17.1269 + 17.3019 + 0.858 = 35.2868 m2

Mean area of gauge = 35.2865 m2.

The calibration factor for the gauge is equal to the tipping bucket volume divided by the area
of the gauge.

Mean volume of bucket = 1.2219 I
Area of gauge = 35.2865 m2
Calibration factor = 0.03463 mm per tip
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The calibration factor will need to be known for data collected using the mechanical counters
and for data that is stored on the Rainlogger.

Data collection

Any water or snow melt from the large plastic-sheet net-rainfall gauge will be channelled via
the plastic gutter into the large tipping bucket. Tips from the tipping bucket are recorded in
two ways; the first is by alternate tips incrementing a mechanical counter and the second is
by pulses from the magnetically operated reed switch being fed onto the Rainlog. In both
cases the calibration factor needs to be known.

A data sheet for use in the field to record the mechanical counter tips is shown as Appendix
2.

5. Diary/Itinerary

July 1996

13 Travel to Prague on BA856. Met by Mrs Liba Bubenicova. Visit to Prague City late
(pm) with Mrs Bubenicova.

14 Discussion with Mrs Bubenicova re: objectives of visit (am). Travel to Jablonec nad
Nisou with Mr Ruda Hancvencl and Mrs Alena Kulasova (pm).

15 Office (am) to discuss programme with Mr Ruda Hancvencl and Mrs Alena Kulasova.
Mr Kits from Eurostandard arrived with Neutron Probe. Mr Kits requested that the
original Certificate issued by Amersham International regarding the activity of the
source be sent to him. Discussed with Mr Kits and his colleague requirements for
storage, transport and personal dosimetry, these points will have to be followed up by
Mr Hancvencl with Mrs Liba Bubenicova. Sent fax to J Blackie (at Institute of
Hydrology, UK) requesting copy of Certificate late (am). Received faxed copy of
Certificate early (pm). This was forwarded to Mr Kits with the request that if he
wanted the original Certificate for him to let me know where to send it.

The neutron probe access tube installation equipment sent with Eurogate arrived early
(pm). Mr Hancvencl and I took this to his house for storage.

Installed SWIPS onto the computer of Mrs Kulasov. Machine has plenty of space, but
informed her that if she wished to transfer SWIPS from her PC to laptop she will have
to de-install the copyright protection. Gave basic instructions on how to set up Projects
(.PRJ) by using information contained on SW1PS database on my laptop. Spent time
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going through the basic equation to convert raw numbers in the field to processed
numbers using different slopes and intercepts for different soil types.

Visit to catchment late (pm) to see sites that Mr Hancvencl had identified for large
plastic sheets. Three sites had been identified covering the age range of the trees in
the catchment; circa 15/20 yrs, 30/40 yrs and 50/60 yrs. Many of these sites were not
really acceptable. However in discussion with Mr Hancvencl these sites were agreed
as being representative of the catchment as a whole. Took the opportunity to 'walk'
the upper part of the catchment. Found at least one site that can be used. Trees have
been thinned and many of them have lost their tops from the weight of the snow
during the winter. Mr Hancvencl agreed to get Danny and Pavel (men doing their
Civil Service with CHMU) to clear the site.

16 Discussed with Mr Hancvencl the volume of wood required to construct the plastic
sheet sites. This wood was ordercd and would be ready for collection on Friday.
Asked for 'water drum' to be made so that daily water counts can be made for the
neutron probe. This should arrive within next day or two. Went through SWIPS again
with Mrs Kulasova, who had gone through manual overnight and had some questions.
Discussed with Pavel and Danny whether they would be able to translate my
'Radiological Protection' notes for neutron probe users. Went to catchments late (pm)
to look for two more sites. Found two within the Kristianos Catchment. Both sites
will need clearing. Mr Hancvencl also having to download data and change charts
from SEBA hydrometric equipment, however he was having difficulty in down
loading data with memory card supplied. It was apparent that with a logger capable
of storing 512KB and memory card only storing 256Kb this was going to be a
problem. Worked out from manuals that the logger stores data in a ring and that
maximum amount of storage (with their 16 channel logger) would be 25 days. He will
have to bring laptop to field to download data. It would seem that they will have to
draw up a weekly timetable for routine data collection. In evening discussed with Mr
Hancvencl the use and installation of Tensiometers. They have some to be installed
by the Czech Technological University in Prague and needed guidance on how to
install them and possibly process data.

17 Pavel and Danny cleared all three plastic sheet sites in preparation for the wood being
delivered on Friday. Mrs Kulasova, Mr Hancvencl and I installed arow of five access
tubes across the top end of the Cerna Nisa catchment, tubes range in depth from 80
to 200 cm. These tubes were all read. Showed both Mr Hancvencl and Mrs Kulasova
how to take readings and possible pitfalls that can occur. On the way to Office
arranged for a local lorry driver to collect wood from Jablonec nadNisou and deliver
it to the three large plastic sheet sites. In evening set up ratescaler battery charger in
Mr Hancvencl's house. Showed Mr Hancvencl how to use it and what to watch out
for if things go wrong..
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18 Following a telephone conversation with Ms Sarka Blazkova in morning Mr
Hancvencl and I had to go and look for additional plastic sheet sites. Ms Blazkova not
happy with sites being located outside of Cerna Nisa catchment, although she did
accept that this might not be possible for technical reasons. I said that where ever
possible we would find sites within the Cerna Nisa catchment. Installed three more
tubes in catchment. All eight tubes were read today.

19 Went to Jablonec nad Nisou to arrange collection and payment of wood. All wood
delivered to three plastic sheet sites today. All wood at three sites was taken from
forestry road and moved closer to the actual sites. Sites are about 50 rn from road and
in areas not usually visited by tourists.

20 To Office in morning. Discuss with Mr Hancvencl and Mrs Kulasova plan for
Saturday and Sunday. Visited Jablonec nad Nisou in morning. In afternoon training
Mrs Kulasova on the use of SWIPS. She has set up new Project, initialised all the
sites and has started to input the data. Had problem in sorting out a rainfall file for
Mrs Kulasova. Said that I would sort out on Sunday morning.

2 I Sorted out problem with rainfall file. To Mala Skala late (am). Lunch in pub and then
walk around the forest and the sandstone rocks.

22 To Office (am). Copied over rainfall file and Virus Guard software for Mrs Kulasova.
Needed to set the date within the Options menu to 1996 to get rainfall plotted out.
This was successful. To first plastic sheet site, close to the main meteorological site,
Mr Hancvencl, Mrs Kulasova, Danny and Pavel. The basic construction, using the
large timbers and logs cut from forest, was sorted out by lunchtime and some boards
laid. A hole and small drainage channel for the tipping bucket was started. The final
boards were laid after lunch. The platform is about 6.5 m by 5.5 m. Tomorrow plan
to make wooden walls about 30 cm tall from boards.

23 To Office by Bus (am). Telephone call from Mr Hladny. He would like to meet me
on Friday late (am) to discuss progress and to meet with Director, Dr Obrusnik. Took
plastic sheet and tipping bucket to site. Pavel and Dan went first to start to construct
the walls. Purchased 5 rolls of roofing felt and adhesive. Put Rainlog programs onto
Mrs Kulasova's laptop and PC, initialised Rainlog with Mrs Kulasova. Went through
all of the procedures. Constructed walls, fixed gutter and laid roofing felt

24 To site to complete installation of large plastic sheet.

25 Pick up Mrs Kulasova from her house (am). To Jiserka catchments. Download data
from 2 Aws's and 2 water level stations. To Office (pm) message from Mrs
Bubenickova who needs Shipping details of neutron probe and ancillary items. Called
Miss Helen Davies at Institute of Hydrology and asked her to fax it over. This was
received late (pm).
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26 Travel to Prague (am). Met by Mr Hladny. Discussed progress during trip. Meet Dr
Obrusnik, Director of Institute, outlined progress made. To lunch with Mr Hladny.
Travel to London on BA857 (pm).
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Appendix I.

Date: Site: Rw:

Tube 01 02 03 ozt 05 06 07 08
no.

Time

10

2

30

40

50

60

70

80

100

110

I 0

0

14

IS

160

170

80

oo
210

220

230

240

250

260

27

280

2 0

300
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Appendix 2

TIPPING BUCKET MECHANICAL COUNTER VALUES

MONTH: 	 YEAR:

DATE BUCKET I BUCKET 2 BUCKET3

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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