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ABSTRACT. The southern part of the Western Siberian Lowland is both intensively agriculturally
used and vulnerable to climate change. Therefore, it is important to understand the hydrological
processes and to entangle the effects of climate and land use on water balance and water quality.
Detailed land use mapping and multiple measurement campaigns prior, during and after the snow-
melt have been carried out to observe water quantity and quality on the plot scale and in two
mesoscale catchments. The snowmelt peak is the most important hydrological event of the year,
mostly causing a dilution of major ions and inorganic nutrients in river water. The results lead to an
improved understanding of the snowmelt processes on different scales and show a spatial distribu-
tion of soil water and stream water quality, both important aspects for modelling the current condi-
tions and future impacts of climate- and land use changes.
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Pe3tome. FOxnast yacts 3anaaHo-CuOnupckoil HU3MEHHOCTH HHTEHCUBHO UCTIOJIB3YETCS B CEIBCKOM
XO3SICTBE M yA3BUMa K U3MEHEHMIO KiIMMara. [[oaToMy BaXHO MOHMMAaTh THAPOJIOTHYECKUE TPO-
LECCHI U CBA3BIBATh AP PEKTHI KIMMaTa M 3eMJICIIONB30BaHHs Ha BOJHBIN OallaHC M KA4eCTBO BOJBI.
Jnst HaOumroieHNs 3a KOJIMUYECTBOM M KayecTBOM BOJbI B MaciiTade yyacTKa U B JIByX BoJgocOopax
cpeanero Macmrada OBUIM COCTaBJICHBI MOAPOOHBIE KAPThl 3€MJICHIONB30BAHHUSA M BBIIIOJHEHO He-
CKOJIBKO IIMKJIOB M3MEPEHUH 110, BO BpeMs M Iocie cCHerorasHus. IIuk cHerorasHus sBIseTcs ca-
MBIM BQXHBIM THJIPOJIOTHYECKUM COOBITHEM ToJila, KOTOPOE B IEPBYIO OYepellb BhI3bIBacT pa30as-
JIeHHE KOHIEHTpAI[MX OCHOBHBIX MOHOB U 3JIEMEHTOB MHHEPAJILHOTO MUTAHUS B peyHOU Boxe. Pe-
3yJIbTaThl O0ECIICUMBAIOT JIy4lllee NMOHMMAaHUE MNPOLIECCOB CHETOTAsHMSA B pa3HbIX MaciiTabax H
MTOKA3bIBAIOT MPOCTPAHCTBEHHOE paclpe/ielieHre KadyecTBa BOJBI B MTOYBE M BOJOTOKAX, YTO OTHO-
CHUTCS K B&KHBIM aclieKTaM JUId MOJETUPOBAaHUS KaK HBIHEIIHUX YCJIOBHUH, TaKk U OyIyIIuX BO3/AEH-
CTBUI M3MEHEHUH KIMMAaTa M 3eMJICTIOIb30BaHMsI.

KEYWORDS: physicochemical water quality, snowmelt, Western Siberian Lowlands, land use
KiaroueBble ciioBa: GU3MKO-XUMHUECKOE KA4eCTBO BOJBI, CHErorasHue, 3anaaHo-CuOupckas HU3MEH-
HOCTbB, 3€MJICIIOJIB30BaAHUC

INTRODUCTION

The Western Siberian grain belt is located in the southern part of the Western Siberian lowland, which is
at the same time a region of global significance regarding carbon storages and biodiversity due to its wet-
lands. Climate and land use change impact water quantity and -quality and can lead to conflicts in the
distribution of resources between agriculture and environmental protection. It is projected that climate
change will most likely impact the ecological, economical and social conditions in the Western Siberian
Lowland [1]. Changes in the amount of precipitation, winter temperatures [2], snow cover [3], discharge
regime [4] and intensification of droughts [5] are possible, but their impact on the regional water and
nutrient balances are still unclear. An intensification of agricultural practices in the region, e.g. on exist-
ing arable land, but also through plowing pasture, are likely future scenarios. To be able to depict such
impacts, current conditions and processes need to be investigated, understood, and modelled. The main
objective of this study is the analysis and assessment of the regional water- and nutrient balance. There-
fore, discharge and water quality parameters need to be observed in different catchments and scales.

STUDY AREA

Field investigations have been carried out on the plot and catchment scales in the Western Siberian Low-
land in the Oblast Tyumen near the cities of Tyumen, Omutinskoe and Ischim (Figure 1). The plot inves-
tigations were carried out east of the city of Tyumen on test areas of the Agricultural University Tyumen
and in the two mesoscale catchments, Loktinka (334 km?) and Vagai (2,851 km?). The region is located at
the transition of the West Siberian Taiga, Pre-Taiga and Forest-Steppe ecoregions [7] where a semi-
humid to semi-arid continental climate prevails, with average daily temperatures of -14°C in winter and
17.5°C in summer. Annual precipitation in the region averages 470 mm [8]. Major landuses are agricul-
ture and pasture with around 50% - 55% as well as forests with 24% to 32% [9]. Major soil types are
Phaeozems and Luvisol Greyic Sodic soils, which have good physical properties for crop production and
a high available water capacity. Histosols are present as well as Gleyic Solonetz. The latter are saline soils
that can be attributed to increasing aridity [10]. Runoff coefficients range between 0.6 to 23.4% with a
distinct snowmelt peak in April and May [11].

METHODS

The measurement campaigns were carried out in 2013. On the plot scale, three locations (arable land,
meadow, forest) spaced approximately 300m apart have been equipped with in-situ data loggers from TB
Conrad. The loggers have been used with combined soil moisture and soil temperature sensors (Delta-T)
as well as ceramic suction cups (UMS) to collect soil water. Holes have been dug in the still frozen top-
soil and the sensors were sluiced in different transects and depths, ensuring contact to the soil. On the
catchment scale, automatic water level pressure sensors (Dipper-PT, SEBA Hydrometrie) were installed
at the catchment outlets to observe streamflow. At the river banks, holes have been cut in the ice of the
frozen rivers through which the sensors were lowered to the river bed. The sensor cables were protected
from floating ice and debris by iron pipes which also helped fixing the sensor at the location. Using
known stage-discharge relationships, discharges could be calculated from the observed water levels which
were logged in hourly intervals. Spatially distributed water quality samples have been collected at defined
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points which were selected considering land use, topography and the river network to obtain a representa-
tive distribution of measurements over the catchments (Figure 1). In-situ parameters water temperature,
oxygen, electrical conductivity and pH were directly measured using the Multimeter 340i (WTW) with
CellOx 325, TetraCon 325 and SenTix 41 sensors. Water samples from the plot scale, obtained from the
suction cups, and samples collected from the streamflow were analysed in the laboratory of Tyumen State
University for the parameters nitrate (NO3;N), ammonium (NH4N), total nitrogen (TN), phosphate (PO4P),
total carbon (TC), dissolved carbon (DC) and suspended matter.
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Figure 1 — Location of the Vagai and Loktinka catchments near the city of Tyumen, including water
quality sample locations and discharge gauges, background image Open Street Map.

RESULTS AND DISCUSSION

Soil moisture on the plot scale has been observed from end of April to beginning of September 2013.
Differences can be observed between the different land uses, with the driest conditions under arable land
(Figure 2). Main reasons for that are the selection of exposed and elevated location for agricultural areas
to increase drainage and to improve soil trafficability after the snowmelt. Figure 2 also shows that even
intense rainfall events during the summer do not increase soil moisture significantly, which is due to the
high evaporation pressure and clay contents higher 35 Mass.%.

Measured mineral and total nitrogen concentrations in the collected soil water on the plot scale showed
comparably low nitrogen concentrations during snow melt in spring 2013. Increased variability was found
for measured NO3N with significant influence on total N concentrations (Table 1, first row).

On the catchment scale, discharges in Loktinka and Vagai were observed and are shown in Figure 2. The
extensive snowmelt peak is clearly visible, which is followed by a distinct recession period over the re-
maining part of the spring and summer. Even strong rain events during the summer period do not cause a
change in this receding trend (Figure 2) due to the strong evaporation pressure, available soil storage and
low hydraulic gradients. This observation is in agreement with results obtained from the plot measure-
ments (Figure 1).

Water quality components show a distinct difference before and after the snowmelt: All concentrations of
ammonium, nitrate and phosphate (Table 2) are lower after the snowmelt. This

is probably due to dilution induced by snowmelt water. Concentrations are generally higher in the Vagai
than in the Loktinka.

In-situ measurements at the catchment scale (Loktinka and Vagai) show diverging oxygen concentrations:
36 % of the samples had a concentration of more than 8 mg 02 L™, and in further 34 % of the samples,
more than 6 mg O2 L™ were measured. Concentrations were low to very low at springs and outlets, as
well as along the courses of several tributaries. The pH-values were around 8, indicating slightly alkaline
conditions. Electric conductivity was mostly above 1000 pS cm™, suggesting that the sum of dissolved
major ions is very high. These dissolved elements in the rivers of the lowland area are primarily due to
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the semi-arid to sub-humid climate conditions, high groundwater levels and mineral-rich soils or alkaline
bedrock [12]. Due to warming of the soil and the snowmelt in spring, minerals from the soil are dissolved
and transported to the streams, followed by a respective dilution. In addition, in summer, evaporation is
higher than precipitation, which leads to an upwards movement of soil water and minerals which can lead

to

naturally occurring mineral-rich soils. On the other hand, anthropogenic influence through untreated

wastewater influx may be a further possibility.

Water comtent in 20em {Vol %)

L T =1 0 B0y : -
TP y -
] : o %550 -
= oy S —— é =
TR §° -
20 20 °Z
30 ?‘%\:‘ E 30 B = %
W § -
20 £ 20
: g
10 0 F4 0
in 20cm depth “ = in 40cm depth
50
1413 1.5.13 1.6.13 1.7.13 1.813 1.4.13 1.5.13 1613 1.7.43 1.8.13
mm= arable land s grassland mmm forest = precipitation

Figure 2 — Temporal distribution of soil moisture in 20cm and 40cm depths under three different
land uses.
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Figure 3 — Observed discharges in the Vagai and Loktinka catchments during the snowmelt
period 2013

CONCLUSIONS
The main conclusions of the study are:

1.

N

Soil moisture and streamflow are mainly governed by snowmelt in spring and both are not significant-
ly impacted by precipitation events during the summer due to the high evaporation pressure and soil
water storage.

The observations represent an important foundation for modelling studies [13].

. This makes the region vulnerable to salinization especially outside wetlands, i.e. peatlands and flood-

plains. Characteristics of local salinization become visible due to high electric conductivity values in
streamflow as well as from locally observed reduced plant growth and barren land with a crusty sur-
face.

. Reason for elevated nitrogen concentrations on the plot scale (>5 mg N L™) was the high share of fer-

tilized arable land near the plot trials in contrast to observations on catchment scale with higher pro-
portions of wetlands, grassland, forest. Measured mineral N concentrations in soil water below grass-
land and forest ranged from 0.2-0.4 mg N L, which was comparable to observations after snow melt
on the catchment scale.
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5. Headwaters of the investigated rivers mainly originate from peatland areas with high soil organic mat-
ter that is often vulnerable to decomposition and mineralization during droughts accompanied by for-
est fires. For this reason, certain amount of dissolved N originates undoubtedly from N dynamics of
wetlands in general. This was confirmed by observed N concentrations in the headwater of particular
main tributaries that were higher than or at the same level further downstream.

Table 1 — Measured water quality components [mg L™] of seepage water after the snowmelt on the plot
scale (first row) and in Vagai and Loktinka catchments before and after the snowmelt 2013.

Concentrations in ma L™ Ammonium Nitrate Phosphate
9 Max Mean Max Mean Max Mean
Plot scale After melt 0.46 0.32 22.9 7.8 0.05 0.03
Loktinka Before melt 1.523 1.127 3.512 2.039 0.063 0.028
After melt 0.897 0.568 1.397 0.326 0.004 0.001
Vagai Before melt 3.689 2.080 3.984 1.044 0.381 0.074
9 After melt 1.638 0.883 0.710 0.273 0.035 0.008
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HPEIUCJTOBUE PEJAKTOPOB

YBaxxaemble YUTATEIH STOW Cepru KHUT!
MBI pajibl IPEACTaBUTH MIEPBYIO MOHOTpadHIo 0 JaHAMAPTHRIX HCCIIeA0BaHUsAX B EBpazuu.

Hesn u 3apaun moHorpaduu: CoBpeMeHHas cuTyauus ¢ jJangmadTamu B EBpasuum sBisercs BecbMa
cioxxHor. COBpeMEeHHBIH YypOBEHb HCIONB30BAHHUS PECYpPCOB M JaHIAQTHOTO Pa3BUTHUS HE SIBIISCTCS
ycToHuMBbIM. CyIECTBYIOIIME METOJOJOTMM M TEXHOJOTWH, IpeAHAa3HAUYCHHbIE [UI1 IMOHUMAaHMI,
KOHTPOJISI U YIpaBiIieHus JaHamadTaMy, He COOTBETCTBYIOT MUPOBBIM cTaHapTam u 3anauaMm XXI Beka.

Cepuss KHUAT JaHHOH MOHOTpadUH TMOMOXKET YIAYYIIUTh 3Ty CUTyaluio H OyJer crocoOCTBOBAThH
yCTOMYMBOMY pa3BuTHIO JaHamadtoB B EBpasun. s Takoit paboThl TpeOYIOTCS HaJeKHbIC JaHHBIC Ha
OCHOBE TIEPENOBBIX, NPOBEPEHHBIX HAa MEXKIYHAPOJHOM YpPOBHE M MPHU3HAHHBIX METOJOB. OTO
moxpa3zyMeBaeT OOMEH 3HAHMUSAMH, MepeJadyy M COBMECTHOE IIPOJBIKEHHE METOJO0B B HAyYHOM
cooO1iecTBe.

Jpyroii OCHOBHOH LEJbI0 MOHOTpaduu SABISETCS OOMEH 3HAHUSMH B MEXAYHAPOIHOM COOOIIECTBE
yueHbIX. SI3bIKOBBIE Oaphephl MPEISTCTBOBAIN IIMPOKOMY OOMEHY HOBBIMH HJICSIMHU M TEXHOJIOTHSIMH B
EBpazun. Mbl XO0TUM COJHM3UTH Y4YEHBIX B OOJIACTH JIAHAMAQTHBIX WCCICJOBAaHUM, IPEIOCTABISSL
KIIIOYEBYIO HH(POPMALIMIO 3TOH MOHOTpadiH Ha PYCCKOM M aHTITMHCKOM SI3bIKaX.

HoBuzna: OcHoBHOe cojepkaHie MOHOrpadMM OXBaThIBACT UIMPOKUH CIIEKTP JaHIAMAPTHBIX
uccnenoBannii. B Hee Bouumum paboter Gomee 800 aBTopoB m3 Oonee, yem 30 ctpan mupa. OHu
NPE/ICTABISAIOT TMOAABJIAIONIee OOJBIIMHCTBO HAyYHBIX TIpymn B oOnacTu JaHAmAadTHOW HAYKH U
CMEXKHBIX JUCUHUIUIMH 110 Bcel EBpazuu.

Cepust KHUT TIpe[ylaraeT IMUPOKHHA CIEKTP METOJOB W3MEpPEHHs, OILEHKH, IPOrHO3UPOBAHUS,
UCIIONIb30BaHMS U YIPABICHUS JIaHAMAPTaAMH M HX COCTaBISIOIIMMU. [IpencraBieHHbIE 3716Ch METOIbI
BKJIFOYAIOT J1a0OpaTOPHBIC H TOJICBBIE METOABI H3MEPEHHs, METOIbI OLICHKH PeCypcoB, (yHKIMOHATIBHOE
KapTHPOBaHHE M OICHKY PHCKOB, a TAK)KE METOBI JUCTAHIIMOHHOTO 30HIMPOBAHMS JUISi MOHUTOPUHTA U
MOJICIIUPOBaHUsl OoyblIMX IUIomaaeld. MoHorpadusi COAEPKUT METOABl aHAIW3a JaHHBIX U
MOJICTMPOBAHUS SKOCHUCTEM, METOJbl OMOpeMeqHalyd TOYBBI W BOABI, MOJEBOH MOHHUTOPUHI IIOYB,
METOABI W TEXHOJOTHMH ONTHMHU3AIMH CHCTEM 3EMJICTIONH30BAaHUs, a TaKKe OCHOBBI M MPOIETYpPHI
maHama@THOTO TUIaHUpOBaHUS. MoHorpadus JaeT HOBOE TNPEJACTABICHHE O HEKOTOPBIX aCleKTax
Pa3BHUTHS TEXHOJIOTHYECKUX MHHOBAIMH, O TIOHMMAaHUH, MOHHTOPHHIE W YNpaBICHUH JaHAmadTamu, a
TaKKe O CEIbCKOXO3SMMCTBEHHBIX JIaHAIadTax 1 mpodieMax arpodKoJIOTruy.

Conepxanue: B cepun kaur npezcraBineHo okoso 400 oTenbHBIX KOPOTKUX TJIaB, MPEICTABICHHBIX B 5
ToMax. Ha3Banust 5 TOMOB:

Towm | JlTanamagTer B XX| Beke: aHaNM3 COCTOSHUS, OCHOBHBIC ITPOIIECCHI M KOHIEIIIMH UCCIICIOBaHUI
Towm Il 3y4yeHne 1 MOHUTOPHHT MPOLIECCOB B ITOYBAX U BOJAHBIX 00BEKTaX

Towm Il MoHUTOpUHT ¥ MOZENHPOBaHHE JIAHAIIA(TOB

Towm IV Ontumusalius celbCKOX03IHCTBEHHBIX JaHAIIA()TOB

Towm V IlnanupoBanue, ynpasjicHHe U peaOUIUTALIMS TaHIIa(TOB

OTBeTCTBEHHOCTh aBTOPOB. ABTOPEHI SABJISIOTCS CO3JATENIMU U aKTUBHBIMY MOMYJISIPU3aTOPaMU HOBBIX
METOJIOB U JIOJITOCPOYHBIX HCCIICJIOBAaHUH, a TAaK)Ke HOBATOPAMHM M KBATU(HUIMPOBAHHBIMU YUYCHBIMH.
CopmepxaHne T7aB TNPUBOAWTCA B aBTOPCKOM peNaKkIMH, JdaBas HCCIEJOBATENI0 BO3MOXKHOCTh
MPEACTaBUTh COOCTBEHHYIO TOUKY 3pEHMS Ha Pa3IUYHBbIC aCIEKThl CBOMX HCCIEAOBaHUNA. Bo3MosxkHbIE
PaCXOXKIEHUS MEXIY IMOJYyYEHHBIMH JaHHBIMH, BBIBOJAMU U YTBEPXKACHUSIMH OTHCIBHBIX ABTOPOB
SIBIISIIOTCS. €CTECTBEHHBIMH M YacTO CBS3aHBI C W3y4YeHHEM KOHKpeTHoro yanamadra. Bomee obuime
BBIBOZBI HE 00513aTEIHHO COBMAAAIOT C KOHKPETHBIM MHEHHEM PEAAKTOPOB.

Penaktopsl HazmeroTCs, YTO W3 JAHHOW CEpUHM KHUT YHMTATENH IONy4aT JAOCTATOYHYIO HMH(OpMAIHIO U
BJIOXHOBEHHE JUIS CBOEH paboThl. UuTaTenu y3HAIOT O HECOOTBETCTBHAX W HEJOCTATKAX HEKOTOPHIX
MMOJXOJ0B, TNPU H3YYEHHU M OLIEHKE IPOILECCOB B CIOKHBIX 3KOCHUCTEMax. BaM, kak duTaremo u
MIOJIB30BATEI0, PEKOMEHIYETCs HallTH CBOW MHIWBUAYaJIbHBIN ONTUMAJIBHBIN MOAXOMA K Balled TeMe U
na"amagTy, enast BHIBOJBI U3 MPOYUTAHHOTO U JICHCTBYSI TBOPUECKH.

B HeKOTOpBIX IiaBax Ui MPENOCTaBJICHUS KOHKPETHOW HMH(MOPMAIUU HCIONB3YIOTCS KOMMEpPYECKHe
Ha3BaHus. 1IX ymomuHaHue He sSBIsIeTCA rapaHTHEH KauecTBa MPOIYKTa aBTOPaMH WIIN PeJaKTOpaMH, Kak
W HE TIOJIpa3yMeBaeT 0I00peHIe aBTOPOB WU PEIAKTOPOB aHAIOTUYHBIX HE HA3BAHHBIX MPOAYKTOB.
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Haneemcsi, 9To naHHas cepusi KHUT MOMET BHECTH CBOM BKJAJ B JICNIO YCTOHYMBOTO HCIOJb30BAHUS
nanamadpToB B EBpazun.

[TyOnukarus naHHONW MOHOTrpaduu TMPEACTaBISIET COOOH KpaTKUi 0030p LIMPOKOW M pa3sHOOOpa3HOU
TEMBI. OHa TaKXXC MPUHECET I10JIb3Y MHOI'MM aBTOpam, CHOCO6CTBy5[ IOBBIIICHUIO Ka4ycCTBa paGOTLI 10
UX TeMaM, a TaKXKe Hayaaa MEXIUCIUILIMHAPHBIX U TPAHCIUCIUIUTHHAPHBIX MPOSKTOB MO 00ECIECUCHHIO
ycroiunBocTH JaHmamadTa. Cepus KHUT JODKHA CIOY)KHTh BEXOW, Mpeasiaras HOBbIE WHCTPYMEHTBI U
HJIEH, a TaKKe KPacyrolbHBIM KaMHEM IPOYHOT0 HAyYHO-HCCIIEA0BATEIBCKOTO COTPYIHHYECTBA MEXKTY
YUCHBIMH U MHCTUTyTaMHu EBpazun.

Baarogapuoctu: Penaktopsl Onaromapsat BceX aBTOPOB 3TOH MoHOrpaduu 3a ux paboTy W ydacTue B
MIOJITOTOBKE MOHOTpa(uu; MBI C YAOBOJIBCTBUEM PEIAKTHPOBAIH 3Ty CEPHIO KHUT, KOOPIUHHPYS H
aHaJM3UPYs KOHLEIIUH 1 BHIBOJBI YUEHBIX - SHTY3UACTOB.

3a CIOHCOPCKYIO MOMOIIL B U3aHUH MSATHTOMHUKA PEIaKTOPBI BHIPAXKAIOT UCKPEHHIOI OJIaroJJlapHOCTh
KOMITaHUU «EBpOXI/IM», KOTOpasi MHOTO JIET COTPYAHUYACT C BEAYIIMMU HAYUYHO-UCCIICAOBATCIIbLCKUMU
OpraHu3alMsAMU 110 BONPOCAaM PETHCTPALMM HOBBIX MPOAYKTOB, OLEHKH HX 3(dektuBHOCTH U
pa3paboTKe paiOHUPOBAHHBIX PETIAMEHTOB UX MPUMEHEHHsS AJISl YBEIUUEHHs YPOXKAMHOCTH M KayecTBa
KYJIBTYp C TIOBBIIICHUEM SKOHOMHYECKOH 3 (EKTUBHOCTH POU3BOJICTBA.

OT UMEHH PEaKTOPOB,
Jlotap Mromnep (Miouxenbepr, I'epmanust) u Buktop I'. CerueB (MockBsa, Poccust)

PREFACE OF THE EDITORS

Dear readers of this book series!
We are glad to present the first monograph about landscape research in Eurasia.

Objectives and motivation for this monograph: The current situation of landscapes in Eurasia is
challenging. There are indications that current resource use and landscape development is not sustainable.
Existing methodologies and technologies to understand, monitor and manage landscapes do not meet
international standards and challenges of the 21" century. The book series is to help improve this situation
and initiate sustainable developments in Eurasia. Reliable data based on advanced, internationally proven
and acknowledged methods are required. This implies the exchange of knowledge and the transfer and
joint advancement of methods in the scientific community.

Language barriers have prevented a broad exchange of novel ideas and technologies across Eurasia.
Another main aim of the monograph is knowledge exchange within the international community of
scientists. We will bring the Russian speaking and the English speaking scientists of landscape research
closer together by providing key information of this monograph both in Russian and in English language.

Novelty: The main contents cover a broad range of landscape research. More than 800 authors from more
than 30 countries of the globe contributed to this monograph. They represent the great majority of leading
groups and scientific schools in landscape science and related disciplines across Eurasia. The book series
offers a broad array of methods to measure, assess, forecast, utilise and control landscapes and their
compartments. Methods presented here include laboratory and field measurement methods, methods of
resource evaluation, functional mapping and risk assessment, and remote sensing methods for monitoring
and modelling large areas. It contains methods for data analysis and ecosystem modelling, methods for
the bioremediation of soil and water and the field monitoring of soils, methods and technologies for
optimising land use systems, and basics and procedures of landscape planning. It shall provide a new
view on landscapes with some focus on trends and scientific and technological innovations, on
understanding, monitoring and managing landscapes, and on agricultural landscapes and problems of
agro-ecology.



Content: The book series has about 400 individual short chapters presented in 5 Volumes. Titles of the 5
Volumes are:

Vol. I Landscapes in the 21™ Century: Status Analyses, Basic Processes and Research Concepts

Vol. Il Understanding and Monitoring Processes in Soils and Water Bodies

Vol. Il Landscape Monitoring and Modelling

Vol. IV Optimising Agricultural Landscapes

Vol. V Landscape Planning, Management and Rehabilitation

Responsibility of authors and readers: The authors are inventors and activists behind novel methods,
and long-term research data as well as being innovative and experienced scientists. They are responsible
for the content of their chapter, are free to point out aspects of their study from their individual
perspective. Possible divergences between the findings, conclusions and statements of some individual
authors are natural, and often associated with their particular landscape under study. Even more general
conclusions do not necessarily need to coincide with the particular opinion of the editors.

The editors are hopeful that readers will gain sufficient information and inspiration for their own work
from this book series. Readers will become aware of the inconsistencies and deficiencies of some
approaches when it comes to measuring and assessing processes in complex ecosystems. You as reader
and user are encouraged to find your individual optimum approach for your topic and landscape when
drawing conclusions and acting imaginatively.

In some chapters, trade names are used to provide specific information. Mentioning a trade name does not
constitute a guarantee of the product by the authors or editors. Neither does it imply an endorsement by
the authors or editors of comparable products that are not named.

We hope that this book series can contribute to initiating the sustainable use landscapes in Eurasia.

We are aware that the publication of this monograph is a snapshot about a broad and diverse topic. It shall
also deliver benefits for many authors in terms of encouraging them to improve the quality of their
disciplinary work as well as starting inter- and trans-disciplinary projects for landscape sustainability.
The book series shall act both as a milestone by offering novel tools and ideas, and as a cornerstone by
creating lasting research cooperation between scientists and institutes of Eurasia.

Acknowledgements: The editors would like to thank all authors of this monograph for their work and
their participation in the preparation of the monograph. It was our pleasure to serve as editors of this book
series by coordinating and reviewing the written concepts and findings of motivated, enthusiastic
scientists.

For the sponsorship of the five-volume edition editors express their sincere gratitude to EuroChem
Company, which has been cooperating with leading research organizations for many years on registering
new products, assessing their effectiveness and devising regional regulations of their use to increase crop
yields and crop quality with improved economic efficiency production.

On behalf of the team of editors,
Lothar Mueller (Muencheberg, Germany) and Viktor G. Sychev (Moscow, Russia)
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