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J. Fuchsberger and G. Kirchengast: Release notes for version 8.0 of the WegenerNet Processing System

1. Version Details

This document updates on the ESSD paper by Fuchsberger
et al. (2021) and describes all data-relevant changes and new
features in Version 8.0 of the WegenerNet Processing System
(WPS), producing Level 1 data version 6 and Level 2 data
version 8. Level 2 data are understood to comprise also the
L2+ value-added and wind data as defined by Fuchsberger
etal. (2021).

The document covers the data from the WegenerNet in-situ
measurement station networks operating since 2007. The re-
cent additional enhancement by radar, radiometer, and GNSS
remote sensing instruments in the Feldbach Region as part
of upgrading to the WegenerNet 3D Open-Air Laboratory
for Climate Change Research is not covered here; these data
will be separately introduced elsewhere. For an introductory
overview on this part see Section 7 (Outlook) in Fuchsberger
et al. (2021).

WPS Version:
8.0 released December 12, 2022 / dataset March 2023

Level 1 Data Version:

6

Level 2 Data Version:

8 (used to assign the general name of the version: WPS v8)

2. Updates of the site
characteristics

2.1. WegenerNet Feldbach Region (FBR)

Since the publication of Fuchsberger et al. (2021), one station
(no. 156, Central Station Raabtal) was added to the FBR
stations network, resulting in a total of 156 stations.

Furthermore, the time-series of station 18 was ended with
May 2015, when the station was moved to another location,
and continued as station 157. This was done due to signifi-
cantly different meteorological conditions at the new location.
While station 18 was located at a middle slope, station 157 is
located in a valley next to a creek, at an altitude 50 m below
the old location. See Ebner (2017) for details on the different
meteorological characteristics at both locations.

Also, some stations (no. 11, 37, 101, 139, and 156) were
additionally equipped with air pressure sensors, to support
GNSS water vapor columnar content retrievals from the
new GNSS-StarNet six-sensors-network that is part of the
new WegenerNet 3D Open-Air Laboratory infrastructure (see
Fuchsberger et al., 2021; Section 7 therein).

An updated overview of the FBR station locations is given
in Fig. 1a, an overview of station types and measured param-
eters can be found in Table 1, and Table A1 contains a list of
all newly installed sensors since Jan. 2020.

2.2. WegenerNet Gesause Region (GSR)

The alpine sister network formerly called Johnsbachtal was
renamed to Gesduse Region (GSR) in the process of re-
structuring and merging the two LTER' sites Geséuse Na-
tional Park (Mahringer, 2021) and Johnsbachtal (Kellerer-
Pirklbauer-Eulenstein & Fuchsberger, 2021). In the GSR,
two meteorological stations and one hydrographic station
have been added to the WegenerNet stations portfolio, in-
creasing the total number to 15 meteorological and 2 hydro-
graphic stations. Of the newly added stations, one (no. 515,
Gstatterboden) is located in the Enns valley, in the small vil-
lage of Gstatterboden, supporting wind field modeling in the
narrow Gesduse gorge as described by Schlager et al. (2019).
The station is operated by the WEGC. Of the other two new
stations, no. 516 (Hellichter Stein) is a hydrographic station
located at the Johnsbach creek, near its inflow into the Enns
river, and station 517 (Kiihmairboden) is a meteorological
station located at the slope of the Tamischbachturm peak.
Both stations are operated by the Gesduse National Park.
The location of all stations are shown in Fig. 1, which gives
an overview over both the FBR and the GSR. An overview
of GSR station characteristics is given in Table 2, and a list
of all measured parameters at each station, together with
the sensor heights, can be found in Table 3. For a list of all
newly installed sensors since Jan. 2020, including their record
period, height, and sampling interval, refer to Table A2.

3. Updates of the WegenerNet
Processing System (WPS)

Building on the status described by Fuchsberger et al. (2021),
data-relevant updates of the WPS were implemented in
the Quality Control System (QCS), Data Product Genera-
tor (DPG), Value-Added Product Generator (VAPG), and
Weather and Climate Products Generator (WCPG), respec-
tively, which are described in Subsections 3.1 to 3.4 below.
The Command Receive Archiving System (CRAS) and Wind
Product Generator (WPG) received no relevant updates in
their setup and implementation and are hence not further
addressed here.

"Long-Term Ecosystem Research
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Figure 1: Overview of the study areas: (a) the WegenerNet Feldbach Region (FBR) in the southeast of Styria, Austria, with a core region
(thick black polygon) of about 22 km X 16 km and 156 meteorological stations and (b) the WegenerNet Geséduse Region (GSR) in
the north of Styria, Austria, with a core area (black rectangle) of about 16 km x 17 km and 17 stations. The middle panel shows
their location in the greater Alpine region (WegenerNet FBR: orange rectangle; WegenerNet GSR: blue rectangle). The legend
on the right explains map characteristics, WegenerNet FBR station types (as defined in Table 1), and WegenerNet GSR station
operators.
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Table 1: Summary of WegenerNet Feldbach Region (FBR) station types, measured parameters, and sensor heights.

Station type Station no. (1-157) Station count Measurement parameters Sensor height [m]
Base stations (B) All, except numbers of SB, P, R, 128 Air temperature 2
AHYD type stations, and 156 Air relative humidity 2

Precipitation 1.5

156 1 +Air pressure, no precipitation 1

Special base stations (SB)* 6, 15, 19, 27, 34, 50, 54, 78, 84, 11 +Soil parametersb —0.2 or —0.3¢

(also called soil stations) 85,99

Primary stations (P)* 32, 449,72, 74,82, 132,135,155 8 +Solid® precipitation and 1.5

wind parameters! 108
11, 37,101, 139 4 +Solid® precipitation, 1.5
wind parametersf, and 108
air pressure 1.5
154 1 +Wind parameters only (no solid 10
precipitation or air pressure)

Reference station (R)* 77 1 +Solid® precipitation 1.5
+Wind parameters 10
+Soil parameters® —0.2 or —0.3°¢
+Air pressure 1.5
+Net radiation 2

External stations (AHYD") 152 1 Precipitation 2

153 1 Precipitation + solid® precipitation 1.2
(156 total) Air temperature 2

& Measurement parameters listed for station 156 and station types SB, P, and R are those that are measured in addition to the B parameters.

b Soil parameters include soil temperature, soil moisture, pF value, and electric conductivity.

¢ Depth of soil sensors has changed from —0.3 to —0.2 m over the years; see Fuchsberger et al. (2021) for details.

d Station 44 is a silo rooftop station in the Raab valley measuring temperature and relative humidity at a height of 53 m, precipitation at 51 m, and wind

parameters at 55 m.

© Solid precipitation indicates that the corresponding stations are equipped with heated rain gauges and can therefore measure snow and other forms of frozen
precipitation in addition to liquid precipitation. Note that for reasons of simplicity liquid precipitation is referred to as just precipitation in this table.

f Wind parameters comprise speed, direction, gust speed, and gust direction.

& Wind sensor heights for stations 44, 72, and 101 are 55m, 18 m, and 14 m, respectively.

b Stations operated by the Austrian Hydrographic Service (AHYD).

3.1. Updates of the Quality Control
System (QCS)

The QCS Layer 6 (interstational check) now uses daily precip-
itation data (instead of hourly data) for an improved detection
of blocked rain gauges and snow melt events (Kaufmann,
2021).

Two new rules have been added for this purpose.

3.1.1. Partial blockage daily check

The partial blockage daily check (rule 7 of QCS Layer 6)
consists of four sub-rules (taken from Kaufmann, 2021):

1. reference slope check: compares the slope of a linear
fit on the cumulative precipitation sum of the candidate
station' to the slopes of the neighboring stations.

2. R? check: takes the R? (Pearson correlation coefficient)
of the linear fits as a quantity of the deviation from

Icurrently inspected station

normal behavior of the precipitation measurement, and
also considers the difference to the R? of the neighbor’s
fits.

3. monotony check: compares the monotony of the inflow
of a candidate gauge with the one of the neighboring
stations.

4. total blockage check: as an improvement to the total
blockage check in QCS v5, a three step check was set
up. It verifies if the candidate gauge is totally blocked
by comparison to its neighbors through two criteria: 1)
the spread of the neighbors’ daily precipitation sums and
2) the offset between the neighbors’ daily precipitation
sum and candidate’s daily precipitation sum.

3.1.2. Melt check

The new melt check (rule 8 of QCS Layer 6) compares the
daily precipitation sums of all heated gauges with the un-
heated ones to detect snow melt events and flag these data as
invalid.
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Table 2: Characteristics of the WegenerNet Gesduse Region (GSR) stations.

Station no.  Station name Start year® Operatorb Lat (E) Long (N)  Alt[m]
501 Oberkainz 2010 WEGC 47°32'11.0”  14°35'52.8" 920
502 Kolblwiese 2013  WEGC 47°31'52.3"  14°36'40.7" 860
503 Schréckalm 2010 WEGC 47°31'45.2"  14°40'16.8" 1344
504 Blaseneck 2010 WEGC 47°29'57.7"  14°37'07.9” 1969
505 Zinodl 2009 WEGC 47°33'55.4"  14°39'57.8" 2191
506 Weidendom 2006 NPG 47°34'51.0”  14°35'29.3" 590
507 Gscheidegg 2008 NPG 47°30'52.0”  14°40'28.2" 1690
508 Tamischbachturm 1 2008 ZAWS 47°37'02.4"  14°43'01.2" 1431
509 Tamischbachturm 2 2008 ZAWS 47°36'48.4"  14°41'58.2" 1952
510 AHYD Gstatterboden 2007 AHYD 47°35'29.0”  14°37'44.0" 580
511 Gaishorn 2007 AHYD 47°29'04.9”  14°31'46.9” 720
512 Gsengbriicke 2012  IGR 47°34'01.9”  14°34'53.8" 635
513 GroBer Buchstein 1 2019 ZAWS 47°36'43.1"  14°36'19.2" 2100
514 GrofBler Buchstein 2 2019 ZAWS 47°36'44.7"  14°36'15.2" 2089
515 Gstatterboden 2021 WEGC 47°35'29.0”  14°38'11.8" 582
516 Hellichter Stein 2021 NPG 47°34'40.1"  14°35'26.2" 595
517 Kiithmairboden 2018 NPG 47°36'02.5"  14°41'49.6" 1191

@ Start year of time series (concerning station 506, the first year in the WegenerNet archive is 2007).
b WEGC: Wegener Center for Climate and Global Change; NPG: National Park Gesiuse; ZAWS: ZAMG Avalanche Warning Service (operated by the Central
Institute for Meteorology and Geodynamics (ZAMG) in cooperation with the federal railways company OBB); AHYD: Austrian Hydrographic Service; IGR:

Institute of Geography and Regional Science, University of Graz.

Melt events are unwanted data since the snowfall was al-
ready recorded by the heated stations and interpolated to the
unheated stations before. So if the melted snow would be
marked as valid data, it would be counted twice, once at the
time of snowfall (by the heated gauges) and once at the time
of melting (by the unheated gauges).

3.2. Updates of the Data Product
Generator (DPG)

3.2.1. Increased spatial resolution for gridded data

The spatial resolution of all gridded data products was in-
creased to 100m x 100 m, to catch up on modern storage
technology advancements. The total size of all gridded data
files for 15 years of measurements is now about 1 TB, which
is an amount easy to handle by current storage and backup
equipment. The finer resolution allows for more detailed
temperature fields and is now at the same resolution as the
wind fields, which were already calculated at a resolution of
100 m before.

Fig. 4 shows an example of the details captured by the high
spatial resolution, with valleys and hills clearly marked by
the variations in decadal average summer temperature (see
Section 3.4 for more details on this Figure).

3.2.2. Calculation of terrain-following temperature
gradients

The formerly used method for calculating the temperature
lapse-rate was replaced by a more robust method to calculate
the terrain-following temperature gradients. A detailed de-
scription of the new method can be found in Hocking (2020).

At a glance, the new algorithm calculates the temperature
gradients by grouping all available temperature data of a 1 h
time window into 10m vertical bins (for station altitudes
below 380 m) and calculating the average temperature for
each bin. If an intermediate 10 m bin has no temperature
values at all, the linear interpolate of the closest two bins
is assigned to that bin. For station altitudes above 400 m, a
least-squares linear fit is calculated, using all the available
data at altitudes greater than or equal to 380 m. For the three
bins between 380 m to 400 m, the average of the binned value
and the linear fit is used.

As described by Fuchsberger et al. (2021), the temperature
gradients are then used by the DPG to bring all tempera-
ture data to a reference altitude of 300 m before applying
interpolation methods.

3.2.3. Homogenization of temperature and
precipitation data

Temperature data are now homogenized according to Scheidl
et al. (2020). At 75 stations, inhomogeneities in the time
series were found, mostly attributable to sensor changes. The
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Table 3: Measured variables® (top row) of the WegenerNet Geséduse Region (GSR) stations and corresponding sensor heights (numbers in the

Sensor heights [m] for measured variables®

Qn p sd swe Ty, wl Qw vy Ty WSS

table).

Station no.

T rh P v o vy Py Qg
501 2 2 25 10 10 10 10 2
502 2,3 2,3 2,3 3 3 3 3 2
503 4 4 2 10 10 10 10 2
504 3 3 - 6 6 6 6 3
505 3 3 - 6 6 6 6 3
506 2 2 15 2 - - - 25
507 4 4 1.5 6 6 6 6 4
508 4 4 - 7 7 7 7 55
509 35 35 - 5 5 5 5 -
510 - - 12 - - - - -
511 - - 12 - - - - -
512 — — - — — - — -
513 3 3 - 55 55 55 55 -
514 3 3 3 - - - - -
515 2 2 25 10 10 10 10 2
516 - - - - - - - -
517 2 2 15 - - - - 2

2 15 4 0 - - - - - -
2 03 - - - - - - - -
5
3 _ _ _ - - _ _
3 _ - _ - _ _ _
_ _ _ _ _ 4 - _ _
— _ 4 0 - - _ —
- - 55 - 55 - - - - -
- - - - - 4 4 4 - -

55 - 55 - 55 - - - - -
2 - 4 - - - -

& T': air temperature; rh: relative humidity; P: precipitation; v: wind speed; ¢: wind direction; vg: peak gust; ¢g: peak gust direction; Qg: global radi-
ation; Q.: reflected radiation; Qn: net radiation; p: air pressure; sd: snow depth; swe: snow water equivalent; T§: surface temperature; wl: water level;
Qw: water discharge; vy, : water flow velocity; Ty : water temperature; wss: water suspended solids; dash (-): variable not measured.

absolute values of the correction factors are in the range
of 0.10 to 0.69 °C with an average value of 0.20°C and a
standard deviation of 0.14 °C.

Precipitation data are homogenized according to Lueps
(2022), using a similar algorithm to the one used for tem-
perature. Inhomogeneities were found at 88 stations, again
mostly related to sensor changes. The absolute values of
the correction factors are in the range of 5 to 30 %, with an
average value of 9 % and a standard deviation of 4.6 percent
points.

3.2.4. Correction of temperature dependence of air
pressure data at station 77

An evaluation of the air pressure data from the Kroneis 315K
sensor at station 77 using reference data from the ZAMG
stations Feldbach and Bad Gleichenberg showed a significant
offset between data at station 77 and both ZAMG stations
(Fig. 2a-d).

Also, an offset between ZAMG Feldbach and Bad Glei-
chenberg was found between 2007 and the first months of
2010 (Fig. 2a). This offset results from a station relocation of
the ZAMG station Bad Gleichenberg in March 2010, when
the station was moved about 600 m further south and to a
15 m lower altitude. This relocation has not been documented
in the ZAMG metadata so the shift of the altitude was not
accounted for, resulting in the shown offset.

After discovering this error, the ZAMG Feldbach data

and the WEGN data were compared again (Fig. 2b) and a
linear dependence between the air pressure difference and
the ambient temperature could be derived (Fig. 2b,c). This
temperature dependence probably results from a defunct tem-
perature compensation in the Kroneis air pressure sensor of
station 77.

Following the implementation of a linear correction func-
tion from the above derived relation (Eq. 1), the corrected air
pressure values were compared again to the ZAMG Feldbach
data and a significant improvement could be found (Fig. 2d).

Peorr =P+ 2.98 — 0.1T (1)

3.3. Updates of the Value-Added Product
Generator (VAPG)

3.3.1. Soil moisture data generation

Derivation of soil moisture from pF-value data depends cru-
cially on the soil moisture retention curves at the soil station
locations. Since the publication of Fuchsberger and Kirchen-
gast (2013), where soil moisture retention curves have been
derived out of soil characteristics like soil texture and hu-
mus content, more detailed analyzes have been carried out.
Steiner (2015) conducted detailed soil analyzes at station 27,
Gotthard (2021) performed soil analyzes at the new location
of station 15, which has been moved in October 2019, and
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(a) Air pressure difference between station 77 and ZAMG stations (b) Air pressure difference (delta_p) between station 77 and ZAMG Feldbach
(monthly avg. values) together with air temperature (T) at station 77 (monthly avg. values)
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Figure 2: (a) Air pressure difference between WEGN station 77 and ZAMG stations Feldbach (solid blue line) and Bad Gleichenberg (dashed
orange line) for the period 2007-2019. (b) Air pressure difference between WEGN station 77 and ZAMG Feldbach (blue line) and
air temperature at station 77 (green line). (c) Air pressure difference between station 77 and ZAMG Feldbach vs. air temperature at
station 77 (blue dots) together with linear fit (orange line). (d) Corrected (blue line) and uncorrected (orange line) air pressure
difference between station 77 and ZAMG Feldbach. All values are monthly averages.
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Figure 3: Climate diagram of WEGN monthly regional mean air
temperature values and precipitation sums for the period
2011-2020. Air temperature values are plotted in red,
precipitation in blue. The annual mean air temperature

value and precipitation sum are indicated as numbers in
the upper part of the plot.

Zechner (2021) did a complete study of all soil stations in
the network. He took soil probes at each special base station
and analyzed them, resulting in an update of all soil moisture
retention curves.

Using all available soil moisture retention data from the
above mentioned studies, we derived soil moisture reten-
tion curves in the form of Mualem—van Genuchten param-
eters (Mualem, 1976; Van Genuchten, 1980) «, n, 6, and
0,-. As in Fuchsberger and Kirchengast (2013), we define an
uncertainty range (derived from the spread in soil moisture
retention data resulting from different soil probes) for the
values, by giving the maximum (max), minimum (min), and
mean for all curves (Table A3).

3.4. Updates of the Weather and Climate
Products Generator (WCPG)

In addition to monthly, seasonal, and annual data, decadal
data have been added to the list of climate data aggregates.
Decadal data are generated for time intervals starting with
2007-2016. As an example, Table 4 shows decadal data of
annual, seasonal, and monthly mean air temperature values
and precipitation sums for the decade of 2011-2020, and
Fig. 3 shows the associated climate diagram (adapted from
Walter & Lieth, 1967).

Additionally, Fig. 4 shows the decadal mean summer (JJA)
air temperature anomaly values for the decade of 2011-2020.
Clearly visible is an urban heat island effect over the city
of Feldbach (red region in the center of the northern part
of the figure). The city is about half a degree warmer then
its surroundings and the heat flow is even visible stretching
downstream the Raab valley. Also, the whole region around
Bad Gleichenberg (red region in the southern part of the

figure) is exceptionally warm, with values of about 0.7 °C
above nearby valleys.

4. Data availability

The data described in this report are published at https:
//doi.org/10.25364/WEGC/WPS8.0:2023.2 (Fuchsberger et
al., 2023). This DOI contains data from version 8.0 of the
WegenerNet Processing System for the period 1 January 2007
to 28 February 2023. New data under this version beyond
2022 are continuously added to the database and are available
via the WegenerNet data portal at https://wegenernet.org (last
access: 03 March 2023). For reasons of consistency, new
data DOIs are generated on a regular basis (at least once per
year), expanding the time range documented in this report.
The DOIs will be made available on the data portal’s entry
page upon release and can be used together with this report
and Fuchsberger et al. (2021) to properly cite the WegenerNet
dataset.
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Table 4: Decadal mean air temperature values and decadal mean precipitation sums for the period 2011-2020. Annual, seasonal, and monthly

values are shown.

Annual DJF* MAMP JJA® SONY Jan. Feb. Mar. Apr. May June July Aug. Sep. Okt. Nov. Dez.
Air temperature [°C]

10.55 0.75  10.85 20.05 1055 -0.15 155 635 11.55 1475 19.15 2055 2035 15.65 1045 5.65 1.15
Precipitation [mm]

856 118 196 311 230 27 58 34 48 115 105 109 97 94 76 61 34

# December, January, February = meteorological Winter.
® March, April, May = meteorological Spring.

¢ June, July, August = meteorological Summer.
d September, October, November = meteorological Autumn.
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Figure 4: Decadal mean summer (JJA) air temperature anomaly values for the period 2011-2020 (deviation from the mean summer
temperature value of 20.05 °C).
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Appendix A

Table A1: Sensors installed in the WegenerNet FBR since Jan. 2020 (supplement to Fuchsberger et al., 2021, Table A1)
Parameter Sensor Stations Record Height [m] Sampling
period interval [min]
Air pressure [hPa] Microstep MSB780 77, 156 Since 2020 1.5 1
Microstep MSB181 11, 37, 101, 139 Since 2020 1.5 1
Air temperature [°C] EE08-05 156 Since 2020 2 1
Relative air humidity [%RH] EE08-05 156 Since 2020 2 1

Table A2: Sensors installed in the WegenerNet GSR since Jan. 2020 (supplement to Fuchsberger et al., 2021, Table A2)

Parameter Sensor Stations Record Height [m] Sampling
period interval [min]

Air pressure [hPa] Microstep MSB 780 501 Since 2020 1.5 5
Air temperature [°C] EEO8 515 Since 2021 2 5
EE07 517 Since 2018 2 30

Air relative humidity [%RH] EEOS8 515 Since 2021 2 5
EE07 517 Since 2018 2 30

Global solar radiation [W m™?] Kipp & Zonen CMP6 515 Since 2021 2 5
Kipp & Zonen CMAG6 517 Since 2018 2 30

Net radiation [W m™?] Kipp & Zonen NR Lite2 515 Since 2021 2 5
Precipitation [mm] Ott Pluvio2 400 cm? (heated) 515 Since 2021 2.5 5
Young Model 52202 (unheated) 517 Since 2018 1.5 30

Reflected solar radiation [W m™2] Kipp & Zonen CMP6 515 Since 2021 2 5
Snow height [cm] Sommer USH-9 515 Since 2021 4 5
Water level [m] VEGA C22 506 Since 2020 4 10
Wind parameters® Gill WindSonic PK-100 515 Since 2021 10 5
Water suspended solids [g171] Solitax ts-line 516 Since 2021 -0.2 10
Water temperature [°C] PT100 516 Since 2021 -0.2 10

® Wind parameters comprise speed [m s~1], direction [°], gust speed [m s71, and gust direction [°].

Page 11 of 14



J. Fuchsberger and G. Kirchengast: Release notes for version 8.0 of the WegenerNet Processing System

Table A3: Updated Mualem—Van Genuchten parameters for all 12 soil stations in the Feldbach Region. Values min and max define the
uncertainty range.

Station no. depth [cm] Curve 6, 0 o n

6 20 &30 max 0.099 0.530 0.0713 1.221
mean 0.096 0440 0.0655 1.221
min 0.094 0350 0.0564 1.224

15 20  max 0.151 0.5 0.0165 1.273
(2007-2019) mean  0.034 048 0.0234 1.179
min 0.0 0465 0.0318 1.167

15 30 max 0.087 0.525 0.0377 1.192
(2007-2019) mean  0.033 0.49 0.0318 1.179
min 0.029 045 0.0214 1.209

15 20 max 0.0 0508 0.0114 1.122

(since 2019) mean 0.0 0473 0.0235 1.144
min 0.0 0462 0.0876 1.233

19 20  max 0.118 0.52 0.0284 1.124

mean  0.151 0.5 0.0322 1.151
min 0.128 0475 0.0431 1.139

19 30 max 0.3 0.5 0.0311 1.163
mean  0.135 048 0.0172 1.113
min 0.134 046 0.0089 1.184

27 20  max 0.071 0.51  0.0255 1.17
mean  0.051 0.48 0.019 1.182
min 0.026 046 0.0176 1.193

27 30 max 0.092 0495 0.0139 1.238
mean  0.064 048 0.0147 1.214
min 0.039 0.46 0.0129 1.209

34 20  max 0.101 043 0.0717 1.145
mean 0.102 0.395 0.035 1.174
min 0.063 036 0.0171 1.169

34 30  max 0.101 04 0.0246 1.171
mean 0.061 0385 0.0247 1.178
min 0.05 037 0.0231 1.218

50 20  max 0.098 047 0.0124 1.176
mean  0.042 0.455 0.011  1.177
min 0.043 0.44 0.0095 1.224

50 30 max 0.107 0.44 0.013  1.193
mean 0.1 042 0.0129 1.207
min 0.093 04 00126 1.223

54 20  max 0.097 0.45 0.0695 1.207
mean  0.076 039 0.0413 1.214
min 0.056 033 0.0201 1.229

54 30 max 0.134 046 0.0158 1.162
mean  0.083 043 0.0107 1.181
min 0.058 04 0.0073 1.228

77 20 max 0.0 0.51 0.0619 1.165
mean 0.0 0465 0.0547 1.195
min 0.001 0.42 0.047 1.239

77 30  max 0.0 048 0.0126 1.242
mean 0.01 0.44 0.0084 1.306
min 0.037 04 0.0052 1.456
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Table A3: Continued.

Station no.  depth [cm] Curve 0, 0s [ n

78 20  max 0.183 047 0.0149 1.123
mean  0.059 0.44 0.0094 1.099
min 0.13 041 0.0052 1.18

78 30  max 0.183 047 0.0149 1.123
mean  0.059 0.44 0.0094 1.099
min 0.13 041 0.0052 1.18

84 20 max 0.131 052 0.0268 1.152
mean  0.099 0.5 0.0202 1.143
min 0.086 048 0.0138 1.147

84 30 max 0.126 052  0.014 1.209
mean  0.059 0.5 0.013  1.165
min 0.076 048 0.0109 1.184

85 20  max 0.121 055 0.0263 1.171
mean  0.014 052 0.0247 1.133
min 0.046 049 0.0194 1.171

85 30 max 0.112 054 0.0103 1.182
mean 0.116 0.51 0.0079 1.228
min 0.139  0.48 0.006 1.332

99 20  max 0.051 0.51 0.008 1.134
mean 0.106 0.49 0.0073 1.189
min 0.117 047 0.0069 1.237

99 30  max 0.096 0.5 0.0069 1.19
mean  0.041 046 0.0031 1.238
min 0.022 042 0.0031 1.277
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