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1. Introduction

This report isdocumentatiorabout measurements conducted by Tile¢ Atmosphere
EcologyGlaciology (AEG) clusteduring the secondnterdisciplinary experiment in the
Kobresa Ecosystem Monitoring Area (KEMA) on the Tibetan Plateau during the su
mer monsoon perioth 2012 It describes the technical setup and provides details about
the time schedule as wel detailed description of the first experiment in 2010 can be
found Biermann and Leipold (2011).

The field site isclose tothe NaquEcological and Environmental Observation angt R
search Station owned by the Tibetan University (TU), Lhasa, Tibstaonomous R-

gion (TAR) and operated by the Institute of Tibetan Plateau Research (ITP), Chinese
Academy of Sciences (CAS), Beijing, China. The work was carried out in the framework
of the DFG Program SPP 1372 (TiP), with collaborating scientists frorDépartment

of Micrometeorology, University of Bayreuth; the Department of Plant Ecology and the
Department of Soil Science of Temperate Ecosystems, University of Gottingen; the Inst
tute of Soil Science, Leibnitz University Hannover ainelSenckenberfyluseum of N&

ural History Gorlitz. The collaboration partners in China were the Institute of Tibetan
Plateau Research (ITRhe Cold and Arid Regions Environmental and Engineeriag R
search Institute (CAREERI) in Lanzhou, the Tibetan University, Lhasa an8dling
Normal University, which helped with logistical support, provided the accommodation at
the research station and participated in the field work.

The research area is located in the center of the major distributikoboésia pygmaea

The purposef the experiment is to investigate the energy and matter exchange between
soil, plants and atmospheas well as plant distribution and growdh different land use
types on the Tibetan Platedtor an experiment to quantify the effect of increased-gra

ing on theplateauan area of approximately 100m by 250m was fenced in 2009 to exclude
yaks and other livestock, additionally some smaller fences excluding also small mammals
on an area of 10x10m were set up in order to quantify tiiéerent contributionto the

overall grazing effect. To monitor the recovery of the ecosystem when grazing id-exclu
ed fences were set up on degraded slopes. Furthermore grazing exclosure plots were set
up in the swamps, close to the river. This vegetation type is used & pasture and
therefore it is of high importance for the local land use. Due to the minor impact of pikas
on this vegetation type the setup only contains livestock exclosures and control plots. A
second grazing exclosure area was fenced in 2010 for fuettperiments, since the
above mentioned area is quite dry amdzing is reduced in this area due to regulations
from local government



1.1.DFG SPP 1372 Tibet Plateau: FormatiorClimate-Ecosystems

The German Science Foundation (DFG) priority program 137&t Hiateau: Formatien
Climate Ecosystems (TiP) studies the Tibetan Plateau focusing on the three interlinked
processes, plateau formation, climate evolution and human impact and Global Change.
This study is motivated by the importance of the Tibetan Rlaiaa global scale corap

rable to the importance of Antarctica and the Arctic. Its formation had a profound impact
on the environmental evolution at regional and global scales and until today dinectly i
fluences the habitat of billions of people. Moreowee Tibetan Plateau, like tHeolar
Regions proves to be particularly sensitive to anthropogenic Global Change. Within the
project the key processes are analyzed with respect to their impact on ecosystems on three
different time scales. The first beitige Plateau formation, with the uplift dynamics and
related climate change during the last millions to several tens of millions of yeaes, he s
cond being the Late Cenozoic climate evolution and environmental response during the
last tens of thousands tordreds of thousands of years with decadal to centennialiresol
tion. And finally the phase of human impact and Global Change is analyzed focusing on
the present stage, the paf2000 years, and perspectives for the future.

The TiP Atmospher&cologyGladology (AEG) cluster is collaboration within the DFG
SPP1372with the main focus and resent climate change and human impact orothe ec
system on the TP. Following subprojects are involved

Project University/Institute
Mesoscale circulations and energy &k exchange DFG FO 226/181.2 Bayreuth
over the Tibetan Plateau Cambridge
Past and present human impactmbresiapastoral DFG KU 1184/14 Gottingen
ecosystems as deduced from soil organic matter st Hannover

1es

Identification of parameters, actors and dynamics ¢ DFG MI 338/7%2; WE Marburg

the Kobresia pygmaepastoral ecosystems: 2601/42; LE 762/122 Senckenberg Mgs
Vegetation dynamics, biomass allocation and wate um, Gorlitz
consumption oKobresiaas a function of grazing anc Gottingen

environmental conditions

Dynamic response of glaciers on the Tibetan Plate DFG SCHN 680/3L/2/3, RWTH Aachen, TU
to climate change SCHE 750/41/2/3 Berlin, TU Dresden
BU 949/201/2/3

Further information about the clustéttp://www.bayceer.uni-bayreuth.de/TiP-AEG

Further I nformati on a b bttp:#wwi.tipanipuebingen.det y pr o



2. KobresiaEcosystem Monitoring Area (KEMA): Setup for
Intensive Observation Period (I0OP) I

Tobias Biermanf?, Elke Seebé?, Per Schleuf¥, Jirgen Leonbach®r Sandra
Willinghofer @, Wolfgang BabéP Laura Steingrab&

@ Dept. of Micrometeorology, University of Bayreuth

@) Dept. of Botany, Senckenberg Natural History Museum Goérlitz

® Dept. of Soil Science demperate Bgions, University oBéttingen

@ Dept. of Plant Ecology and Ecosystem Research, University of Gottingen
® |nstitute of Soil Science, Leibnitz UnivéysHannover

2.1.Location and permanent setup

The measurement sitasdbresiaEcosystem Monitoring Area, KEMAgre located close

to the TUITPCAS Naqu Ecological and Environmental Observation and Reseasch St
tion in thesmall village Kema, which is abo@2 km in the SE of Ngu City and 270 km

NE of Lhasa, at an altitude of about 440@.s.l.. It includes different fences installed in
2009 and 2010 to exclude grazing of livestock and in some cases also small mammals. An
overview of the complete setup is givin Fig. 2-2, for more details please see Seeber et
al. 2011 A detailed overview of the installation for the conducted precipitation mamipul
tion experiment is given ifig. 2-3. The vegetation monitoring pletVMP) are labeled
according to the treatment; C = control, P = no pikas, Y = no livestock, YP = nie herb
vores, replicates are numbered from &tarting. The big exclosure from 2009 is labeled
Km; replicates are numbered anticlockwise starting at thetéifesntrance of the
exclosureThe fence set up in 2010 on tkebresiapasture is labeled Kp; replicates are
numbered anticlockwise starting at the Northeast entraieedegraded plots are called

St, and the plots in the wetlands S.

Based on field obseations, a Landsat image (source: Global Land Cover Facility,
www.landcover.org) and a Google earth picture from December 2010 the rfhigp 24

was drawn.This map showshe distribution of different land use types and the big
exclosures in the research areBENKA. The classification of the land use types follows
the degradation of th€obresiamats, starting with mat G and U (exclosures) followgd
D1-3 to ruderal. Riverbed is &mporaryflooded area. Road and village are permanent
constructions. The explanation and photos of the different land use types can be found in
Seeber et a2011) A more detailed analysis of land cover based on gatelta using
RapidEye has been conducted within a Bachelor thesis by Ringler (2013) under the s
pervision of Prof. Miehe in Marburg. The distribution and density of the vegetation cover
is displayed irFig. 2-5.
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Fig. 2-1 Distribution ofKobresiaon the Tibetan Plateau. The research area KEMA marked with th
square (Miehe et al. 2008)
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Fig. 2-2 Setup of the permanewggetation monitoring plots (VMP), the areas fenced in 2009 (Km) and in
2010 (Km). The VMP are labeled according to the treatment; C = control, P = no pikas, Y = no livestock,
YP = no herbivores. The position of the research station is indicated by anasmathe 2012 positions of

the Automatic Weather Station (AWS) by a blue trian§led circles illustrate locations of recorded soil
profiles on 2009 and 2010 fenced sites (see chapter Ba@ground images taken from Google Earth in

Dec. 2010, mamodified afterSeeber et g12011.
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Fig. 2-3: Position and composition of roofs installed for the precipitation manipulation experiment. Squares
mark the position of the roof plots and the blue circles npaditions for the CQFlux control meas-

ments with aLICOR Survey chamber, the position for continues soil respiration measurements with the
LICOR long term chambeds marked by a red circle mark
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Fig. 2-4: Distribution of land cover classes in the study sites (for explanation of class&ese®nn and
Leipold, 201). The grey polygons represent the two large exclos@esher et gl2011)
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2.2.Measurementsduring IOP2

During the observation period in summer 2012 two automated weather statlong, a

term soil CQ flux survey system with a respiration and net ecosystem exchange chamber
as well as several lysimeter for evapotranspiration estimation were installed foueontin
ous measurements. Additionally radiation components, soil temperature Gstliren

were measured discontinuous above and under the corresponding surface types of the
long-term CO, chamber measurements. A soil respiration survey chamber was used for
discontinues measurements over the main surfaces types found within the study site on a
rotational base. The soil chambers were operated by the Universities of Hannover and
Bayreuth andhe lysimeter by the University of Gottingen. Plant and biomass monitoring

of former years was continued at the same plots by the Senckénbsegm of Natural

History Gorlitz.An overview of all conducted measurements can be fouficlime2-1.

Table2-1: Measurements during IOIPin 2012 at KEMA

Type of measurement Duration Conducted by

Meteorology
Standard meteorological measurements, 11.07.10.09.12 Dept. of Plant Ecology,

Radiation & Precipitation University of Gottingen

Radiation over vegetation treatments 30.07-26.08.12  Dept. of Micrometeorology,
University of Bayreuth

Weather Observations 25.07-27.08.12

Soll

Soil Temperature profile, Soil Moisture 30.07:26.08.12  Dept. of Micrometeorology,

measurements under different vegetation University of Bayreuth

cover

Measurement of soil Respiration and NEE 30.07:26.08.12  Dept. of Micrometeorology,

a LI-8100Long-termSurvey Chamber, University of Bayreuth&

Measurement of soil CPefflux by a L+ Institute of Soil Science,

8100 Soil Survey Chamber, University of Hannover

Labeling experiments Dept. of Soil Science of Tempe

Ecosystems, University of Géttingen
Measurement of soil temperature, soil moi 11.07.10.09.12 Dept. of Plant Ecology,

ture, soil water potential University of Géttingen
Hydrology

Evapotranspiration, soil water content 18.0705.09.12  Dept. of Plant Ecology,
(Lysimeter) University of Gottingen
Water balance experiment (roofs ) 17.0810.09.12

Irrigation experiment 13.07#10.09.12

Ecology

Root biomass, necromass, surface area Dept. of Plant Ecology,

University of Gottingen

Soil samples fonutrient analyses 20.08-25.08.12  Dept. of BotanySenckenber@latural

History Museum, Gorlitz
Vegetation records 20.07-27.08.12

Harvest of peak standing crop biomass

10



Surface parameters

2.2.1. Distribution of surface cover

To characterize the vegetation distribution of nh&in study area we choose the big plot
fenced in 2009 and surveyed the vegetation structure algniglof six rows and 10 deo

umns We followed the step pointmethodafter Evans and Love (1957), by walking
along each transect and recording the dominant vegetation in an area of 5x5 cm at the tip
of the shoe after a defined number of steps. The percentage is than calculated from the
number of occurrence of one vegetation tgpd the total number of sampling pointgée
classified the vegetatiowe found alongeach transedhto following classesintact Root

Mat, Degraded Root MaandBare Soil(Fig. 2-6). The clasdntact Root Mais characte

ized by the intact turf and a more or less closed vegetation cover which is nwislg-

ing of Kobresiapygmaeathe class Degraded Root Mat still has the turf layer but aeget

tion is sparse and the surface is mainly covered by crusts of Cryptogams with aanly occ
sionally other vegetation covandBare Soil are spots were the turf is missing but which
occasionally are covered with sparse vegetafimnmore details refer tdable2-2 , and

for species composition please see Table 5

Repeatingthe surveyfor threetimesalong the same grid but with different number of
stepsrevealed a distribution @6% Intact Root Mat 18% Bare Soil and 16% Degraded

Root Matwithin theKm plot (fenced area from 2009

T

Fig. 2-6: Pictures show the three defineglgetation classes, hjtact Root Matb) Degraded Root Maind
¢) Bare Soil

Table2-2: Criteria for a differentiation of main degradation stagasEMA

stadium Intact Root Mat Degraded Root Mat Bare Soll

shortname and letter iRig. 2-6 IRM (a) DRM (b) BS (c)

proportion of total surface area (% 64.7 16.6 18.7

mean vegetation cover (%) 87.5(5.74 26.4 (9.8f 11.8 (7.9f

maximal vegetation cover (%) 99 65 35

minimal vegetation cover (%) 72 5 0

root mat layer Yes Yes No

mean height difference (cth) 9.4 (2.0 8.5 (2.0} -

dominant plant species Kobresia pygmaea  Kobresia pygmaea  Annuals e.gAxyris
Lichens, Algae prostrata

1n=2618

2n = 100 for | RM, DRM, BS; considered are only fAhigher gr

jn =60 for IRM, DRM; BS served as reference height

values in brackets represent standard deviations

11



2.2.2. Solil propertiesat KEMA

Table2-3: Soil profile | with field descriptions for the roof experlméout&deof Km fenced 200)9

location: Soil profile 1 (Fig. 2.1)
Kema
relief: slope (middle)
gently inclined
date: 12 July 2012
altitude: 4285 m a.s.l.
exposition: North-east
cartographer: Per Schleul3
horizon  depth skeleton texture  structure substance roots remark
(WRB)  (cm) (%)
Oi 0-1 0 - - root very high leaf
sheaths
Ahl 1-7 0-1 ut3 coherent  root/loess very high  root mat
Ah2 7-14 1-2 ut3 coherent root/loess high root mat
2Ah3 14225 58 Uls coherent sandyclayey gravel medium
2Bwg 22.537 1015 Lu subpoly  sandyclayey gravel low
2Bwg 37 ++ 20-25 Tu3 poly Clayey gravel - stacnic

soil type: stagnic folic Cambisol (WRB)

Table2-4: Soil profile 11 with field descriptions for thevof experimentdqutside of Km, fenced 2009

location: Soil profile 2 (Fig. 2.1)
Kema
relief: slope (middle)
gently inclined
date: 12 July 2012
altitude: 4280 m a.s.l.
exposition: North-east
cartographer: Per Schleul3
horizon depth  skeleton texture structure  substance roots remark
(WRB) (cm) (%)
Qi 0-0.5 0 - - root very high leaf sheaths
Ahl 0.58 0-1 ut3 coherent root/loess very high root mat
Ah2 8-14 1-2 ut3 coherent root/loess high root mat
2Ah3 1421  5-8 Uls coherent sandyclayey medium
gravel
2Bw 21-33 10-15 Slu-Ls2 subpoly  sandyclayey low stacnic
gravel
2Bwg 33++ 2025 Lt3 poly Clayey gravel - stacnic

soil type: stagnic folic Cambisol (WRB)

12



Table2-5; Soil profile 111 with field descriptions for the roof experimemiugside of Km, fenced 2009

location: Soil profile 3 (Fig. 2.1) '

Kema i :
relief: slope (middle)

gently inclined
date: 11 July 2012
altitude: 4275 ma.s.l.
exposition: North-east
cartographer: Per Schleul3
horizon  depth  skeleton texture structure substance roots remark
(WRB)  (cm) (%)
Oi 01 0 - - root very high leaf sheaths
Ahl 1-75 0-1 ut3 coherent root/loess very high root mat
Ah2 7515 1-2 ut3 coherent root/loess high root mat
Ah3 1530 5 Uls coherent sandyclayey gravel medium
2Bw 3071 57 Slu coherent sandyclayey gravel low
2Bwg 71-85 20-25 Lt3 poly Clayey gravel - stachic
3Bw 85++ 58 Su2 granular  sandstone - weathered

soil type: stagnic

folic Cambiso(WRB)

Table2-6: Soil profile IV with field descriptionsutside ofKp (grazedfenced 201p

location:
relief:

date:

altitude:
exposition:
cartographer:

Soil profile 4 (Fig. 2.1)
Kema

slope (middle)

gently inclined

28 August 2012

4291 m a.s.l.
North-west

Per Schleul3

horizon depth  skeleton texture structure  substance roots remark
(WRB)  (cm) (%)
Oi 0-0.5 0 - - root very high leaf sheaths
Ah1l 0.05 0-2 ut3 coherent  root/loess very high root mat

7.5
Ah2 7516 2-3 ut3 coherent  root/loess high root mat
Ah3 1621 57 Uls coherent  sandyclayey gravel medium
2Bw 21++ 7-10 Slu sub-poly sandyclayey gravel low

soil type: folic Cambisol (WRB)
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