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CCJ e, Interception by sphagnum in a bog mire catchment of central West-Siberia.
Eco-hydrological research at the Mukhrinskaya Field Station (MFS)
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Abstract
The hydrology of mires (pristine peatland ecosystems) hardly has been analyzed quantitatively. The general idea, that mires can
Wladimir Bleuten*!2 & Ilya Filippov' retain p.rempnauon water (‘sponge e?’fecl‘) has never b;ep proveq by real.ﬁeld dalva. Missing data for evaluation of these
are actual water conductivity and interception of rainwater by peatland mosses and peat layers
below.
! Unesco Chair Environmental Dynamics and Climate Change, Yugra State University, Khanty-Mansiysk, (RF) The newly opened Mukhrino Field Station, located in the centre of West Siberia at the margin of a giant mire complex gave the
West Siberia 2 Dept Physical Geogmphy, Utrecht Unive rsity, (NL), opportunity to start quantitative hydrological research. Water stage dynamics in mires has been recorded with pressure loggers in

mires and in lysimeters to analyse the evapotranspiration, interception and the water balance. Air and water temperature and
precipitation has been recorded simultaneously.

Goals for hydrological research at the MFS First results from data gathered in the summer of 2008 have been By 1-Dimensi ing i ion appeared
* To estimate the seasonal water retention by mires to be the most important water loss for mires. As expected, mostly snowmelt determined discharge dynamics of the studied

+ To estimate parameter values for hydrological modeling: porosity, water conductivity, permeability and evapotranspiration peatland catchment area. Rainfall events resulted in relatively fast response in catchment discharge. The so-called ‘sponge effect’

« To analyze and model water discharge dynamics by snowmelt, rain events of mire systems could not be verified this time.

« To predict the possible effects of mire hydrology on (Irtysh and Ob) river stage and discharge dynamics jhefuture rescarchiwillifocus{onlsn owmel (e ffection By ;3 Dimensi ingithe zelationibetweeniland{unit
type (‘mire type’) and discharge dynamics will be analyzed more thoroughly.

Methods
Water discharge dynamics for the mire catchment area will be calculated by:

Q=SAMP 7K, 4,5, -G 1! (md)
i

‘Where: Q: water discharge, A: surface area of mire type (i),

P: precipitation was recorded with a rain gauge event logger (snow pack was not measured
in 2008)

Eo: potential evaporation of open water was recorded with a pressure sensor in a lysimeter
filled with water

£*E,: evaporation of mire was recorded with a pressure sensor in a lysimeter filled with half hour level records of all sites
‘hollow’ mire ecosystem "
G: infiltration to groundwater was neglected

Li ion of ipitation water was with:
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S = (P- I- nt.E )/a,e "D (md)
Where the denominator is effective porosity at depth D below the mire surface; nt:
normalized temperature dependent correction factor; a and b are constants; S: storage E

R
change is known from stage change divided by effective porosity. .
Recorded and modeled Recorded and modeled water level dynamics at 4 mire locations
P07 lysimeter : . }Va?er level d)l/namlcs N 5
WD e tzl?hm:;fr;vel records le'niﬂde theysimeters /M N e
o N 3 Computed effective porosity by depth ! i + et L e
sl B e ——————— —maon i
] . 208 W w e mm T e me e
nxed forest. : §“'
Mukhrinskaja 7% o
Field_s‘gﬁon ol %02 3 0 .
MEEEEED ol o7 T o
¥ o —) H ~ £ ol
PO6 lysimeter s deph fm) N oot 3 o
with hollow vegetation %% i @ G e Y m vm w e Y
[ Results
::7 il [ For the period 20/7 — 24/9 the average precipitation (P) was 1.69 mm/day.
ol || ig " Of this amount 92.9 % was lost by evapotranspiration.
o7 . K By interception (33.7 % of P) an average volume of 1.83 mm was retained
2:77 2 and subject to direct evapotranspiration.
Mukrinskaja Field Station: research area o e w e wef] 7R 700 %9 o9 e 90 o o The effective porosity in the wetted part of the acrotelm zone varied from
pO*: locations of water level recorders daily mean temperature in°C ~ recorded daily precipitation 24% t0 64%.
106: lysimeter p06 (hollow)
107: lysimeter p07 (water) The dimensions of the mire catchment area have been calculated from the
Discharge at the weir in the outlet stream discharge data of the ‘balance period’ from 10/8 — 21/9. The total discharge (m?)
should be equal to the product of net ipitation (m) in the 1 surface
area (m?) during this balance period.
The calculated surface area was 2.6 km?. By excepting that point p04 is located
5, at the watershed divide the dimensions of the catchment are 1.7 km length (E-W)
"\{l %, alance period and 1.5 km width (N-S). For exact location of the catchment boundaries
additional elevation measurements (leveling) should be performed

ridge-hollow complex

W in
outlet stream

Tyam

621 741 781 820 99 929 1019



