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Food security in a warming world.
Bruce M. Campbell, Director, CGIAR Research Program on Climate Change,
Agriculture and Food Security (CCAFS), International Center for Tropical
Agriculture (CIAT) , c/o University of Copenhagen, Denmark

Agriculture, and food systems more broadly, face a triple challenge. Firstly,
enhancing food security to meet the 2030 SDG target of zero hunger in a more
populous world. Secondly, adapting to climate change — both in the longer term as
temperatures rise but also to more extreme weather events. Thirdly, reducing
emissions from agriculture. Climate change will have far-reaching impacts on crop,
livestock and fisheries production, and will change the prevalence of crop pests. Many
of these impacts are already measurable. Climate impact studies are dominated by
those on crop yields despite the limitations of climate-crop modelling, with very little
attention paid to more systems components of cropping, let alone other dimensions of
food security and broader livelihood considerations (including, e.g., migration as a
valid adaptation measure). Agriculture has to contribute to mitigation targets to limit
warming in 2100 to 2°C above pre-industrial levels, and a preliminary global target
for reducing emissions from agriculture of ~1 GtCO2e/yr by 2030 has been
suggested. Yet plausible agricultural development pathways with mitigation co-
benefits deliver only 21 to 40 % of needed mitigation. The target indicates that more
transformative technical and policy options will be needed. Given the serious threats
to food security, attention should shift to an action-oriented research agenda, where
we see four key challenges: (a) changing the culture of research; (b) deriving
stakeholder-driven portfolios of options for farmers, communities and countries; ()
ensuring that adaptation actions are relevant to those most vulnerable to climate
change; (d) combining adaptation and mitigation.
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Science by the People. The 21st Century revolution in public participation
Jonathan Silvertown, The University of Edinburgh, UK.

In the Eighteenth and Nineteenth Centuries, science was largely the pursuit of an
amateur elite. The Twentieth Century saw the professionalization of science, though
the spread of scientific education allowed amateurs to continue to make important
contributions, especially in fields like astronomy and biodiversity (natural history)
where valuable data can be obtained through simple observation. The 21st Century
has seen a revolution in the level of public participation in scientific observation,
triggered by the growth of the world wide web. Professional scientists can now recruit
thousands of "citizen scientists" to help them with tasks that can be performed or
reported online. Citizen scientists have discovered plant species new to science and
even a previously unknown galaxy. The rapid growth in public participation in
science has recently spawned two new academic societies, the European Citizen
Science Association headquartered at the Natural History Museum in Berlin and the
Citizen Science Association based in the USA.

Ecology and environmental science lend themselves particularly well to citizen
science for three reasons. First, it is possible for participants with minimal training or
equipment to make useful observations in these fields, secondly ecological and
environmental research questions often require data from a wide geographic area that
can be efficiently covered by local observers and thirdly, amateur experts skilled in
identifying organisms actually outnumber professional ones. In this talk I will
describe my work in citizen science projects over the last decade, culminating in a
new project at the University of Edinburgh that seeks to extend the principle of citizen
science to all fields of knowledge that can be mapped.
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Seawater and Wastewater Desalination: Energy, Technology, and the
Environment
Menachem Elimelech, Department of Chemical & Environmental Engineering, Yale
University

Water scarcity is one of the greatest global crises of our time. Increasing water supply
beyond what is available from the hydrological cycle can be achieved by seawater
desalination and wastewater reuse. In recent years, numerous large-scale seawater
reverse osmosis desalination plants have been built in water-scarce countries to
augment available water resources, and construction of new desalination plants is
expected to increase significantly in the near future. Reverse osmosis technology is
also increasingly being applied for reuse of municipal wastewater effluents. Despite
the major advancements in reverse osmosis desalination technology, the production of
freshwater by seawater desalination is still more energy-intensive than conventional
technologies for the treatment of freshwater sources. Furthermore, there are concerns
about the environmental impacts of desalination, uncertainty about the potential
effects on the marine environment, and potential presence of trace organic
contaminants in reused wastewater. This presentation will review the energy
efficiency, the state of the technology, and the environmental challenges of
desalination. A discussion will be presented on the possible reductions in energy
demand by state-of-the art seawater desalination technologies; the potential role of
advanced materials and innovative technologies in improving energy use, product
water quality, and environmental impact of desalination; and the sustainability of
desalination as a technological solution to global water shortages.
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Weighing Environmental Impacts in Decision Making
Drew Shindell, Nicholas School of the Environment, Duke University

Policy makers are well aware that their decisions regarding activities such as energy,
transportation and agriculture may have substantial environmental consequences, and
in fact environmental impacts are sometimes a driving factor in policies. Yet it is not
clear how policy makers can or should compare different types of environmental
impacts, impacts that occur over widely differing spatial or temporal scales, or
impacts that depend upon the actions of others. I will discuss ongoing efforts to
develop methods to evaluate the impacts of various policies on multiple dimensions,
including near-term and long-term climate change, air quality, crop yields and human
health. Specific examples will include efforts to promote clean energy, clean vehicles,
clean shipping, and reduced methane emissions. | will highlight how local, near-term
health benefits compare with long-term, global climate benefits, and how these types
of multi-dimensional environmental impact assessments affect cost-benefit analyses.
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Reconnecting landscapes for nature and for people
Nick Haddad, North Carolina University

The greatest threat to biodiversity and the functioning of ecosystems is the global loss
of habitat. Yet these degrading effects cannot be measured solely by the amount of
habitat; what remains is fragmented into tiny and isolated parcels, diminished in
function by their size, exposed to external forces spilling from surrounding cities and
farms, and subject beyond habitat amount to additional degradation. For three
decades, accumulating scientific evidence has supported the role of landscape
corridors in maintaining more diverse and functional ecosystems and in reducing loss
imposed by fragmentation. Another feature of landscape corridors is that, at the same
time they have been supported by science, they have captivated public interest as a
meaningful way to conserve ecosystems. At the most basic level, the objective of
reconnecting fragments that were originally contiguous and connected simply makes
sense to a broad public. Beyond this, corridors emerge from ways that are at least
initially unrelated to their benefits for plants and animals: they may serve as buffers
along rivers and streams; as greenways that extend through more populated areas; as
more natural borders to farms and fields. By serving diverse functions, corridors
benefit both nature and people. This feature makes corridors the best strategy in our
toolbox, the one that is most likely to yield meaningful conservation success across
landscapes in our changing world.
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Science-based approaches for design and implementation of wildlife corridors
Paul Beier, Northern Arizona University, Flagstaff AZ

| describe my experience developing regional maps of corridors for California (2001
and 2010), Arizona (2006), and Bhutan (2010). These decision-support maps have put
corridors on the agendas of transportation agencies, counties, developers, and
conservation advocates. At finer scale, | helped design and implement 60 detailed
corridor designs in California and Arizona. Some of these corridor designs have led to
conserving large (1-2 km wide, 10-80 km long) corridors between protected areas,
and to wildlife crossing structures across highways. | illustrate how science helped
lead to a good compromise in implementing a plan to conserve a corridor between the
Santa Catalina Mountains to the Tortolita Mountains near Tucson, Arizona. In my
experience, scientists contribute little to conservation by publishing and traditional
modes of (one-way) “outreach and communication” to decision-makers. Effective
contribution to conservation occurs when scientists engage with managers, policy
makers, and other stakeholders over the long term to identify specific decisions to be
informed by science, jointly define the research questions, methods, and outputs, and
co-produce scientific inferences and strategies for the appropriate use of science.
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Water Sustainability in Oil and Gas Exploration: Treating Frack Water for
Reuse

Professor Karl Linden, The University of Colorado Boulder, USA

Unconventional oil and gas exploration has emerged as a major industry in many
parts of the world in little more than a decade. It has led to a major economic boost to
regional areas, new jobs have been created; state and national coffers have benefited.
However, large volumes of water are needed when obtaining gas by the process of
hydraulic fracturing (“fracking”), resulting in its contamination and consequent great
potential for negative environmental impact. To provide insight on how this
contaminated water is managed in the United States, this presentation will report on
research in the National Science Foundation funded Sustainability Research Network:
Routes To Sustainability For Natural Gas Development And Water And Air
Resources In The Rocky Mountain Region (airwatergas.org). Specifically the
development of physical/chemical and biological treatment processes and their
performance will be presented. In addition, the results from a water quality analysis
that spans almost 1 year from the start of a well frack will be illustrated.
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Analysis of PM Ratio Characteristics and its relation to AOD
Meytar Sorek-Hamer, Civil and Environmental Engineering, Technion Israel
Institute of technology, Haifa, Israel, David Broday, Civil and Environmental
Engineering, Technion Israel Institute of technology, Haifa, Israel, Robert Chatfield,
Civil and Environmental Engineering, Technion Israel Institute of technology, Haifa,
Israel, Robert Esswein, Civil and Environmental Engineering, Technion Israel
Institute of technology, Haifa, Israel, Massimo Stafoggia, Civil and Environmental
Engineering, Technion Israel Institute of technology, Haifa, Israel, Johanna Lepeule,
Civil and Environmental Engineering, Technion Israel Institute of technology, Haifa,
Israel, Alexei Lyapustin, Civil and Environmental Engineering, Technion Israel
Institute of technology, Haifa, Israel, Itai Kloog, Civil and Environmental
Engineering, Technion Israel Institute of technology, Haifa, Israel

Background: Airborne particulate Matter (PM) is derived from diverse sources -
natural and anthropogenic. Climate change processes and remote sensing
measurements are affected by the PM properties, which are oftentimes lumped into
homogeneous size fractions that show spatiotemporal variation.

Methods: Since different geographic locations are attributed to different sources and
show specific spatial and temporal PM patterns, we explored the spatiotemporal
characteristics of the PM ratio (PM2.5/PM10) in different areas. Furthermore, we
examined the statistical relationships between satellite-based Aerosol Optical Depth
(AOD) and the PM ratio, as well as its association to specific PM size fractions. PM
data from the North East USA, San Joaquin Valley (CA), Italy, Israel, and France
were analyzed, as well as the spatial and temporal co-measured satellite-based AOD,
obtained from the MAIAC algorithm.

Results: We found that the coarse fraction dominates PM concentrations in Israel and
SJV, CA, whereas in Northeastern USA and Europe fine particles are dominant.
Different temporal patterns were observed for the PM ratio at different locations, with
no clear spatial trend. Moreover, the almost uniform observed AOD and the large
difference in PM ratios observed simultaneously suggest that AOD has only weak
associations with the ground level PM size fraction.

Conclusions: The PM ratio cannot be considered as a reliable proxy for AOD
sensitivity to the PM size fraction, and other parameters should be explored for this
purpose such as the column vertical profile and composition.
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Carnivores response to anthropogenically modified landscapes
Hila Shamoon, Department of Zoology, Tel Aviv University
David Saltz, Mitrani Department of Desert Ecology, Ben Gurion University of the
Negev, Nature and Parks Authority, Jerusalem, Israel
Tamar Dayan, Department of Zoology, Tel Aviv University, The Steinhardt Museum
of Natural History, Tel Aviv University

Anthropogenic resource opportunities created in modified landscapes provoke inter-
specific competition between sympatric taxa using similar resources, affecting intra-
guild interactions, and changing behavior and spatio-temporal patterns. We aimed to
determine the individual responses of sympatric carnivore species to anthropogenic
modified landscapes and each other by quantifying multi-season activity and spatial
distribution from camera trap encounters using N-mixture models. One hundred
cameras were located in 25 sites, divided into 5 categories: nature reserve; large
natural area; vineyards within natural area; vineyards near settlements; vineyards
within the core agricultural matrix. Golden jackals (Canis aureus) were active in
anthropogenic modified landscapes. Red foxes (Vulpes vulpes) avoided the core
activity areas of jackals during summer and restricted their activity to their
peripheries. European badgers (Meles meles) were active in natural patches during
winter, but shifted their activity during summer to agricultural fields embedded within
natural patches. Feral and wilds cats (Felis silvestris catus) were highly active in the
natural patches during the winter and shifted their activity to the agricultural matrix
during summer. We found that intra-guild spatio-temporal activity patterns of
carnivores in mosaic landscapes are distinct and unique to each species. The patterns
were affected by season, land-use, and jackal activity rates, reflecting inter-specific
resource-dependent competitive interactions. The findings highlight the complexity of
intra-guild space-use patterns, and sheds doubt on the effectiveness of simple
solutions to landscape conservation problems.
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Effects of climate change on soil seed bank dynamics along an aridity gradient
in Israel: a combined modelling and experimental approach
2°2X YN NYO0I2ONR ,IVND 772720 PTIAVHY 7DD NP2 ,OAT NTIVIPN
2°2R 7N NUIDNIIN,DOMNE YW TNIPRI NP TR 0NN ,A02170W 19070

In the last decades significant changes in climatic conditions were noted in the
Mediterranean basin. Observations between 1970 to 2010 revealed a continuing
tendency of decreasing annual rainfall 2.7% per decade. Current models show that by
the amount of annual rainfall will decrease by 20%. Changes in the amount and 2050
distribution of annual rainfall due to climate change will have a serious impact on the
qualitative and quantitative functioning of ecological systems. Considering that water
is a key limiting factor for vegetation development, these changes will have a direct
effect on its diversity and species richness. The largest magnitude of this change is
apparent in arid and semiarid areas, where natural ecosystems are totally dependent
on annual rainfall. In order to answer the question: "How will climate change affect
plant population dynamics along an aridity gradient ", soil seed bank data were
collected during 9 years from 4 sites along the rainfall gradient from Ein Yaakov in
.the north (780 mm annual rainfall) to Sde Boker in the south (90mm annual rainfall)
The advantage of this database lies in the long time span of this study and the fact it
was conducted at the same sites during the entire research. This enables consistent
analysis of plant population dynamics, while looking on germination strategies
through the use of seed bank data. The analysis was being realized using new
computational tools and by adjustment recently developed approaches. We focused
on understanding soil seed bank dynamics exposed to rainfall manipulations
simulating climate change in the region. The effect of changes in climate conditions
(drought and regime of rainfall) on the seed bank dynamics (expressed by diversity
parameters of seed collections from different sites) was analyzed. The system under
study is described by the following parameters: annual, regime rainfall, and
.evapotranspiration
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What distinguish those that can from those that can’t: The desiccation tolerance
of biological sand crust-inhabiting cyanobacteria
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Sands in hot and cold deserts are often covered by biological soil crusts (BSC). The
BSC:s stabilizes the sand, its destruction by anthropogenic and global change is a
major cause of desertification. The BSCs are formed by the adhesion of the soil
particles to extracellular polysaccharides excreted mainly by filamentous
cyanobacteria, the pioneers and main primary producers in the BSC. The organisms
inhabiting the BSCs are exposed to one of the most extreme and fluctuating
,environmental regimes in nature including frequent hydration/desiccation cycles
extreme irradiance, temperature amplitudes ranging from subfreezing during winter
nights to over 60°C in midsummer days and vast osmotic potential changes. To study
the abilities of filamentous cyanobacteria to cope with this environment, we isolated
an axenic culture of Leptolyngbya sp. that we named Leptolyngbya ohadii (in honor
of Professor Itzhak Ohad) - from BSC samples withdrawn from the Nizzana field
station of the Hebrew University. To overcome the natural variability in ambient
conditions, we constructed a fully automated environmental chamber capable of
accurately simulating the dynamic abiotic conditions in the field. Our physiological
experiments showed that the ability to revive after desiccation is strongly affected by
the dehydration rate, light and temperature conditions and also those during the
desiccated phase. It clearly demonstrated that the organism must activate a defense
.mechanism which is modulated by various environmental cues during desiccation
Genomic information identified sets of genes present in cyanobacteria able to
resurrect after desiccation but not in sensitive strains. trascriptome data, based on
RNA Seq and RT-qPCR analyses, during desiccation under various simulated
ambient conditions, is uncovering the genes involved and helps to us to develop our
current view, to be presented, on what distinguishes those that can (recover after
.desiccation) from those that can’t and the mechanisms involved
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Preponderance of Nitrospira spp. and singular NO2 oxidation dynamics in soil
infiltration systems for water reuse

L. Friedman ™™, K. Chandran ™, D. Avisar * and H. Mamane *
*Tel Aviv University, Tel Aviv 69978, Israel
**Columbia University, New York, NY 10027, United States

Introduction

Wastewater reuse by biological tertiary treatment of secondary effluent is
gaining interest in water-scarce environments around the globe. Soil aquifer treatment
(SAT), is a well-practiced process for producing high quality reusable water through
soil biofilm-mediated contaminants. During the percolation of the secondary effluent
through the soil depth microbial processes such as carbon oxidation, nitrification and
denitrification contribute to removal of residual organic and nitrogen. However,
structure- function links in such engineered systems have not been elucidated to the
extent as done for other engineered processes for biological wastewater treatment.
The present study aims to develop a deeper understanding on the relationships
between the key microbial functional groups and the associated substrate
transformation processes in a simulated SAT system.

Materials and methods

Parallel laboratory-scale soil columns 120 cm deep were fed with synthetic
secondary effluent at high (4.4) and low (2.2) carbon oxygen demand (COD)/ total
Kjeldahl nitrogen (TKN) ratios content. The set up was operated in similar
flood/aeration regimes of 12/48 hours. After both columns showed stable organic and
nitrogen removal rates, solute and corresponding soil samples were taken at each
depth. Analysis of the water parameters, and characterization of soil community
potential functionality was conducted. The number of copies of amoA gene for
ammonia oxidizing bacteria (AOB), 16S gene of Nitrospira, Nitrobacter for nitrite
oxidizing bacteria (NOB) and Eub for universal bacterial count was quantified by
guantitative polymerase chain reaction (QPCR) to estimate the abundance and
concentration of these functional groups (ammonia oxidizers, nitrite oxidizers,
universal bacteria). Analysis of utilization rates and biokinetics parameters were
computed using Biowin software.

Results and conclusions
In both columns there was high correlation (0.91) between ammonia and nitrate
profiles, which indicate nitrification was the main N aerobic activity.
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At the 2.2 COD/TKN feed column ammonia removal and nitrate production was
gradual and started immediately after 10 cm while nitrite and COD was fully removed
after 30 cm. Significant dominance of NOB, particularly of Nitrospira spp. (>85% of
NOB), over AOB was observed until ammonia was fully removed at 50 cm.

At the 4.4 COD/TKN feed column nitrite was fully removed after the first 10,
ammonia decrease and nitrate production was delayed to 40 cm. The delayed depth of
nitrate production, as long as biodegradable COD was available, and the N mass
balance, indicates significant N removal by denitrification. As no nitrite was detected
after 10 cm, it is suggested that denitrification was coupled with nitrification
throughout the depth, as a result of competition over nitrite between Nitrospira spp
for nitrite oxidation and ordinary heterotrophic organisms (OHO) for denitrification at
the biofilm level. Nitrospira spp. concentration was higher and showed stable content
as long as ammonia was available while AOB peaked at 10 cm and gradually
decreased. In both columns Ns concentration profile showed high correlation (>0.9) to
the ammonia profile through depth while AOB profile showed no significant
correlation. This and the dominance of Nitrospira spp. at the other column suggests
significant involvement in ammonia oxidation, singular nitrite oxidation and
especially in competition over oxygen with OHO COD oxidation. The results of this
study suggests Nitrospira spp. has a key role in the competition over nutrients and
oxygen with OHO in soil biofilms at infiltration systems.

85



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

VPR DWW 7OTRY MU

BROWID AN T3 NIWHD QI MIPVT NI WA DWW TR0 (DM -7 R
,712°207 Va0 *aRWA 217717 207 ,1AK1 DRI 701 L1010 , 79N DN
791 DYDY 0P
,JIR-29 NXI2R 2", 739090 1K1 PRIAY 7012 ,11100 LR -9 200
,JIR-29 N¥I12P ,2"70R,0ITI9O9P IR DRIAY 701D ,11°100 IR -2 D

MY o) P IRAM T MYYD 17232 M2V 2Y9PRT MWD NIA0NT NIAR2 MN2AMT MTAT 9
NI237 X177 DRI NPITR2 230N 7271 .0°72193 MINANNT Q29PR MW DYeanh nnw 59
DO W 9PV 7w MIOYDA AIRXIND TRAM T MYIDD %P1 1272 VTR 0K MYTINN
NNIDAY MINW NYATI2 MDNNWR 9212 ,79K MY 9D 2w 23w 237717 ¥°°0° 131 ¥ .20 0707090
AN M9 DY M0 03 1A NIV 72 70 1002 ,MHD

DOXMPIND NPAD D2ART 072001 2°2IP10191 MW [IN°D K177 N NPI3T1R2 (O W 7273
DOWORAT DN MY9DT RIN NDW QWY DPPRT NIAR NINAAT MI1TAAR NAR 90 070 HY
TV MW NI NN NAWI? NATRNT IR 2PV

SR NI DR WA O9 RIT 020 913 MDD M 217 SXIR-7907 RO TIvnn

179 919077 NIADAA NPT DIWMY 2IWN O3 T DONW PR DTN MDD HW Nuon 11277
177°9°% 2997377 ,2010 NIwa 797 DI WK HRIWS2 SWUNINT M1TT TV MINI2 TRANN T IR
DDA D272 ¥R 191 ,MI99 WA TV NN aWh DOVXINT 211007 09377 ,7310 R

2014 — 2010 221wn P2 M PYM MW MYAHDT *1IN1 YW Nvada 733X 19 10 .12 2°onnwnn
Snwn MY 0PI Pnna 135w NPNT D120 NOOIXN MDTPY MDD DY Qv WATIW)
5171917 727 HW 19102 ,NIRC2AT DINAR MW 2°2°770 N1W 2w AT 23 D90 van KR
.MY°99 NAMDIYY N 20 °N2°20

NPT VAR DITPY NN FATIT MWA DR 7997 MNINRT 20w Whana W 11°0°37
INW 191 DOMNTAT QD17 TINE NAIDV Y 21707 7 A1 SYW WORTA? TIRD WM 201w
DO 29017 21XV 1o CHYa YW anoom

86



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

SH22Y ,MIWTANR NIATNR 219D WIARD) NPRIN DRWR NI W NROMINR 7P MW
(MWD naupm PseRY SnwRwn
2°2R-90 DO, WY 07721 D1 upe LRI TN
,20P77 NV 1R ,N°N2°201 NPAAIR 70737 PPN, IRVOD 710720
77977979

DONTA DYDY NNV RN T2 WA L,210T Pwn 93 N9I702 2Wn PR aNnan 2awng nwa
IRZIND .NIWPA NP0 DY 22w 222 7IP27 MDA NTITI00 DAwT NWA 7320 07N
W 197,20 mynwn 2002772 (1191 M, waw) 2OwINNn MNpn YW NwoRa 01100 21WR DI 7on
(1Pomn Dnawnin %35-%6 1°2) 005°1 HRwn 172N

X7 727w ,(Smart grid) Mnan MNWS mMN02 02w1 PIv MNan NP0 MNINRT 22w2
,ONY 7277 7RI NOTYR DOPRR DOYURN UR LAXPT M7 W wip 2 (Pwn) 2w awhwh apova
VIR 12 230 PR NWORDY 20w YO 20 DONTAT QAW RPNT NTPRNN WK
SW 0P NIWORA 7D NOWA LNYIWA TP NOIYMI 29I 20w HY D0ANN NOIYAT YR
SIWDY 799N DWO2 DAWNT J72IRD WOHWD TI0M? NPA0N 232PnaY ,00°1 AR MIWTANA NPATIR
NWI2 NP> M2 NIAAN 19012 AYPWaR MPW T 11201) LAPI9NT NWNA DRWnT 2ITIRD WIOw
IO O3 A7 M7 ,NWN2 WRNNT Y YoM IRDA 730N NG DWORA DUIwna (VXN
Q1120 TOAY ,19WN DR XPYY NIDINA K2 HAWN NP0 YW IR QIPTIN WL CIwd
P DY DR MTTA IWORY Y MDMWH DOPTI Y1 Q%ALY ,NWAT DPINN 2YMYawn

270 917771 O3 Y¥2Y NAWORA D No7yA (121701 190 °N2 17 NANR A9WR YInDY) o'Wl Inva
MWIANA FO0IR M2IYR YW MYXIT NN237 N2 2°2WN 0w ,TPA0IR DR CIpnn YW Ny
TYPWY TP D2IWN MOTYR MW O°RIA OPUNRD NIWOAT 2172 ,N1200N0 MpUTa
021w 3-2 2 %W I N9PN v ,INra 2hnwn o1 NP0 NWAR 2°27 021N M2N2

87



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

wemzan 7] YTNJ

NYSTORT NTMWPNT NIDIWRR DOIINI NIPIANRD 7720307 NWOI2 291NN 2OWITN
X"N NYOINN LR"ITD VTN ,UIDER OIIND
R'"'N NYOINR LRI WTN 0N NN
R'"N DYONNR LR"TTD YT, TIT oY
R'"N DYONNX LRI VT LI IR
X"N NYOIIN LRI VTN ORI Y
X"N NYDIIR LR"ITD WD L PWR DTN

D°RINT 'Y Yo (93P71) D0R0I0 PA-237IR2 NLINVPIR TP YW MINTPNan

99T ,TXAM ,AWAR MW MYDWA YIA-13% 2w 11177702 73700 5w 1007 Y072 .0 10010KR
79 7M23 777972 QWA MT°TA 2507 2717120 NMWRN MIVA INIARY 1RITY DD .07 IX)
72790 0w 212 77 PR AWK YOIN .PT2 MNDLIW DY NRTRIM ARINT? W 0°7107 vpapn
TR NP0 MDA DY NPORIRIVIDT N1 DR WIIAR IR 120 00 TR 1130 IRINI
ST 9272 12TR-80

99T M2 MINK N1PID0MALR MYDINT QWA W12 19w D NN DORXANT IR TIPOR 70112
DPO0IMLR M

88



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

Long-term changes in Summer Temperatures in Israel: Detection of Trends in
the Frequency of Extreme Events
79997 ,aR0RNNY aRPANT A9 NYONINR L TNT IPAD 71007 ,32 7T
LMW TRO0ANN PR 190D ,AR0RNAA NXAP L PINP MR NNTPR
OR°7D ,1RIN2 19N
79 NUPOIIR LINAT WPAD NI L1 T

Soil temperatures have not been analyzed as much as other climate variables even
though it is an important in climate change. Since soil is a substrate for
biogeochemical processes which are influenced by temperature, it is imperative to
study these changes over time. Here we track changes in maximum summer
temperatures (MST) to detect extreme weather events and their frequency, which
.may impact biotic components of ecological systems

.Air and soil and temperatures were obtained for Bet Dagan (1970-2013, ims.gov.il)
The mean and variance of MST during Jun.-Sept. were derived with the bootstrap
.method. Days with MST in excess of 1SD were collated per year

Frequency distributions of these temperatures exhibited skewed distributions with
more days with lower than average temperatures during the 1970's and 1980°s, with
decade-over-decade means and variance have increased while converging to a more
.normal curve, 7e., the number of fewer cool days per year on average decreases
Average MST deviated 1SD, for 7 of the years between 2002-2013 (63%). An
increasing trend of the number of days per year with anomalous maximum
temperatures over the long-term is observed, with a concomitant decrease in intervals
between years of extreme temperatures. The duration of heat waves, as well as their
frequency, is also reported

This methodology allows the smoothing of the temperature data to detect trends in
extreme temperatures of the long-term. Taken together these results provide
supplementary evidence of significant climatic trend and crucially in the context of
energy balance driving climate change. The insights for ecology and conservation
.since high temperatures tend to generate physiological changes in many organisms
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Mesophotic octocorals feature high species richness compared to shallow reef-
zones
2°2R 7N DUOIINLTPAIDINT LA 1IN

The mesophotic coral-reef ecosystem (MCE) has been defined as comprising the
light-dependent communities of corals and other organisms found at depths below 30
m, extending up to 150 m in tropical and subtropical regions. Until the recent decade

this deep environment was vastly understudied, but current technological advances

have allowed further investigation of MCEs. Following the reef-building stony
corals, octocorals are the second most common macrobenthic component on many
Indo-Pacific and Caribbean reefs. Data concerning MCE octocorals are sparse and

.prior to the current study has virtually not existed for the northern Gulf of Agaba

This study is the first to compare between the octocorals of the upper mesophotic and
shallow reefs there, in terms of richness, diversity and community structure. We
carried out 80 belt transects at three depth zones: reef flat (~1 m), upper fore-reef (1-
4m), and MCE (30-45m) (the latter in two sites). Transects were photographed and
colonies sampled for taxonomic identification. Colony count per species was
,obtained for univariate and multivariate analysis. A total of 30 species were recorded
with the higher species richness at the MCE. The different reef zones featured unique
octocoral species composition and distinct community structure, with only 16% of
the species found at both deep and shallow habitats. Only three of the 21 species
found at the MCE are azooxanthellate, thus indicating that an adequate light regime
exists for photosynthesis of the symbiotic algae in Eilat mesophotic reefs. The current
study revealed for the first time the features of octocoral communities at Eilat
mesophotic reefs also in comparison to the shallower reef there, including their
.respective species inventory
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Ecology & Evolution of Conservation of Non-Protected Open Space in Israel
Yoav Sagi, the Open Landscape Institute (OLI(

Over the last three decades the Open Landscape Institute (OLI), in collaboration with
other conservation organizations, has been engaged in a comprehensive operation to
incorporate conservation policy and practices of non-Protected open space into
Israel’s national agenda. The activity has been focused on natural and agricultural
open spaces not under statutory protection, aimed at maintaining their biodiversity,
ecological features and their cultural landscape character. The activity has
concentrated on incorporating conservation policy into the fields of planning, land
.management and rural and agricultural land-use

The challenges have been coped with by collecting and analyzing data and
knowledge by conducting nature and landscape surveys and applied research that led
to consolidate recommendations for sustainable land-use policy and tools. These
efforts have contributed to some significant breakthroughs. The very term “open
spaces” is now well recognized by decision-makers and the public. The planning
system incorporates the need to protect open space in its policy and planning schemes.
Many of OLI recommendations were assimilated into the land management
legislation by including the commitment to protect open areas and through the
creation of the Open Land Protection Fund which allocates by law 1% (about 70
million NIS per annum) of the state's income from land development to conservation
projects. There is still a need to better implement the new policy and practices, but the
fact that they are now anchored in legislation and regulation pave the way to
achieving better protection of the limited open space left in Israel and the precious
.natural and cultural legacy enveloped in its landscape
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Mapping ecological corridors in Israel
Dotan rotem, Nature and Parks Authority

The geographic location of Israel on the border between Mediterranean and desert
climates and the strong topographic and geomorphological variation resulting from its
position on the Great African Rift Valley combine to sustain a far greater diversity of
landscapes than expected in such a geographically small country. An effort was made
to set aside nature reserves which are representative of the nation’s biodiversity.
Geographically, most of the large nature reserves are in the Negev Desert; elsewhere
much smaller reserves form part of the mosaic of open and urban areas north of the
.Negev

To sustain healthy populations of species and maintain their genetic diversity,
connections are necessary among the protected areas. Since Israel north of the Negev
is one of the most densely populated countries in the world, with a growth rate of
1.8% per year, the conversion of open areas to urban areas is a real problem for
.conservation, especially for land corridors

In order to reduce the impact of development and fragmentation of landscape, the
Nature and Parks Authority in 2000 outlined a network of ecological corridors linking
natural areas and forests across the entire country. During 2010-2013, the ecological
corridors network was revised and included all Israel. Process and accuracy
limitations were improved, and we examined the continuity of open areas as presented
in national master plan 35. In 2015 the 35 Master plan committee adopted schematic
.ecological corridors to the revised master plan

From this process we derived regional master plans and local management guidelines,
including instructions to define open areas with ecological corridors. In order to
overcome corridor bottlenecks such as roads, infrastructures such as “ecological
.bridges” have been built and their use monitored by cameras

The ecological corridors were analyzed with several GIS functions indicating their
.vulnerability to human impact and their potential to serve large mammals
Implementation of ecological corridors in a national network and construction of
“ecological bridges” will help to maintain the healthy functioning of nature reserves
and forests, and allow the continued maintenance of high biodiversity along the
.topographic and climatic gradients of Israel

2011-2015,70 woas® byn 20 Shyab "Hop "apn Mue 21990
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The influence of the invasive plant Heterotheca subaxillaris on a soil microbial
community in the Caesarea sand-dune ecosystem
=92 NYOIIIN L IATI TN AN vV 00 RN tAY HDWPDH , 210N AR
TR
=72 NYOINR L TATIA TR 7D W'Y 0107 OVTARY 0P 1302100 A0
12K

Plant invasions have become a major threat to natural ecosystems and global
,biodiversity since they affect both flora and fauna. However, the effect on soil biota
and especially on soil microbial communities in harsh environments such as sand-
dune ecosystems, is still limited. The Caesarea sand-dune ecosystem is unique in the
Mediterranean region and is defined as a semi-arid habitat due to its harsh climate
conditions. Soil microflora plays an important role in decomposition processes and
nutrient cycling in any terrestrial ecosystem. Soil biota is especially important in
sandy systems because of its contribution to sand-dune stabilization and maturation
processes. Our objective was to investigate the influence of the invasive plant
Heterotheca subaxillaris on a sand-dune microbial community compared with that of
.the native plant Artemisia monosperma, two dominant shrubs in this ecosystem

.Soil samples were collected from a depth of 0-10 cm in the vicinity of A
monosperma and H. subaxillaris shrubs and from open areas at two locations (3.5 km
,apart) at the Caesarea sand dunes during winter and summer. Soil microbial biomass
basal respiration, microbial functional diversity, and community-level physiological
profile, were measured using the MicroResp™ method

,The MicroResp™ results showed significant differences between the original
.microbial communities and the communities that were affected by the invasive plant
In the vicinity of the invasive plant, microbial basal respiration, as well as microbial
functional diversity, was lower, while the utilization rates of carboxylic acids were
higher compared with the native plant. This study demonstrates the influence of plant
invasion on soil microbial communities. This influence is critical in unique and fragile
.sand-dune ecosystems, ecosystems that are vanishing before our eyes
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Long- and short-term oil-spill-contamination effects on a soil microbial
community in a xeric desert ecosystem
T2°R 92 NVIOI R 217 VTR, PI2I0TA J2IRD

Oil spills are known to be long-lasting environmental disasters, leading to a very
,wide range of effects on the surrounding ecosystem. An oil spill is fatal for plant
,animal, and human life and can have a massive impact on microbial communities
leading to great changes in the soil milieu. The Evrona Nature Reserve, located in the
hyper dry desert of the Arava Valley, was exposed twice in the last 40 years to
pollution caused by petroleum-hydrocarbon spills. The first spill occurred in 1975
and the second in 2014. The fact that the oil spills occurred twice in the same area
-within almost forty years granted us a once-in-a-life opportunity to study the long
and short-term effects of an oil spill on a soil microbial community in an extreme
desert ecosystem. Our objective in this study was to determine the long- and short-
term changes that occurred in a soil microbial community following oil-spill
contamination. We analyzed the biotic and abiotic components of contaminated soil
samples from 1975 and 2014, together with non-contaminated samples from the same
area. The biotic parameters (CLPP, functional diversity, microbial biomass, CO>
evolution, and metabolic quotient) were obtained using MicroResp, and we used
plate counting to estimate the population size of fungi and bacteria. We found that
even after 40 years, and even though the volatile component of the oil had
evaporated, the microbial communities are still affected by contamination and are
.still in a natural bioremediation process
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?Marl crust: Habitat for a microbial community
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,Gypsum crust is a significant pedagogic and geomorphologic feature known as marl
widely dispersed in regions with slopes and ridges in the northern Negev Desert. The
typical marls are soft, earthy, of a white, grey, or brownish color, and composed
mainly of Ca(CO3). The wide marl crust areas are barren, with streamside, well
developed, and without perennial vegetation cover. Although soil systems have been
widely studied, very little information can be found on the marl soils and even less on
the biological component of marl present in the Negev Desert in Israel. We noticed
that, in some places, a green-brown crust compound from an algae settlement in a
previously uninhabited area was visible on the surface of the marl. Because of a lack
of knowledge, it was decided to evaluate the microbial-community inhabitants in a
marl crust in an attempt to distinguish between marl with algae on its surface and
bare marl crust without algae cover. The objective of this preliminary study was to
investigate the microbial community and abiotic components of the upper layer (0-3
mm) and the lower layer (3-5 mm) of marl and marl-with-algae soil collected from
the Negev Desert. The biotic parameters (CLPP, functional diversity, microbial
biomass, CO: evolution, and the metabolic quotient) were obtained using a
MicroResp unit. Plate-counting allowed us to estimate fungal and bacterial
population size while we used nested PCR with specific primers and Ion Torrent
sequencing to analyze the population’s diversity composition. Our results indicated
significant differences in the microbial biomass and the diversity of the microbial
communities between the two layers and between marl and marl-algae. Abiotic
components, such as pH and calcium carbonate percentage, were very similar for the
two marl crusts. In order to get a better understanding of marl microbial-community
.composition and function, further investigation is needed

161



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

NYPIWD 210 IR 2IAR NPITAY MMID MISPWT HIIYNIPOR A21 BW anmn D
1 2N NOMTPR 79797 ,727207 YT ,N2) B
1 7N NONTPR 19701 ,72°2077 VTN 170N DY
1 %N NOMTPR 179797 ,72°207 VTR ,9RON N
2312 71°713-12 DVIDIOIN ,OAN YTA L7320 N0
N 9N NOMTPR 79797 ,727207 VTR W oA
2332 71°713-12 DVIOIOIN DA VTR L TPTAW 1O

QW AYDWIT .01 AR NRTAT NP1 NIYPRIVIK 21822 W TRPON NN NI
NAR X7 AP0 7PN K21 BYND NPT NP2 NPEPRIVIR W N2 NP0

NPV *321 W 2T DT ,YA02 .AIPR T1M2R MAWTT MXIDIT NP1 NPYPRIVINT
(T°MIR/AMN2) YR 003237 DW 2 NPT TR0 1IPT2 1OIWW M0°12 TR IR NPYNIRH
TP N A 90 (Pinus halepensis) 27w 7R 2021 5w 79777 DY ¥0wn

7 HY WHWN QXN FPATI MNNRD WD LN DO 1T 1IN 21902 2ONNXT oW NIwaw
2o 4) INY NN 71202 PR AN N0 . (Geopora %90) TR Pw S0ImT Pn
2NN MO HW MMOT MIYOWIT IR MA°ATA MRXINT (%13 9 %35 172 0 yow oy oo nw
DPINRMT NIV A1 A AR YW 7T O¥ N0 2321 YW

162



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

Bo%ATY DRN2T 922 YOO NINDAY B J210Y2 2RI TOPEN
9792 072 PPRTPRT 779917 ,72°201 QX - TPOINNCA LI 2TIAN

QNPT 9570 NPINA2 2UIMDINRA D017 .0°°Y90 09017 077 279N P9 20am Hnon on
PIIM2 0O 219 DY NMINPA 19022 "I NMIRDAL" IR "D 0RNT NP2 03 A319n0 Y90 Nhaw
0°°p TPIXA2 NPNNNA Y90 MIRDAVY NPIRA D¥DPA 0°I0R ORI NNV 2°RWIND A0 71
Y2077 MIRDAL DR 1YW 0°3°2707 DR 19277 MDY K37 PR N0 LNI8 Nvapnma phna

SW NOOMY MIANT 107 PRI 1011 D077 YO NAXIY 12,171 TX2 NMIED Y90 MIRPALW 17250
NYOwa 050 0°°191 11992 932701 12172 YOI SO0 NN XYW 22TOYA ,197107 WD
Ryiplalli7aimbRpdl o)}

TPIXT PRIV RVIANM RITW °DD 197157 NPIRA PW 9927 23 NI I N1OXN DY 00aNK pnna
,NINTTP MIDIPNA 1AXMIW 712 2991740 NMIDI221 O°IpNR2 QTR IXOW 2°3pNn1 N12°XN2 MNonIw
DOPIN 1R PR DYIpNA2 IANWA 02 2 7213 IR 2293 MWD YR RY 0 M 0OR9ANNT
(DI ART) 20w HPR? 20 -10 5 9 T DOIXT MR 2XPW ,1020A AR 2°3pNn NpPTan
L0707 NMIWY? MYanT ¥9207 NIR?2V NNNONT DX %2077 NIn 28 PHoR 1K 1 23p

PO MINOLW R 7 IP0AT L0202 2R 120 ORI AT TIRD Y907 NIRDALA NDRN2

AT WA TR DO2MWS NI TR WRMW D7D PYO MIVRT KR I R MNPV
7792077 DAXNW INRD X A7 .2"p 0.5 5V a9 2°3°10 DR TIP3 WX 12 NIRDAYI now

D°IXY DI .22 YR A nnownn (Dendropoma petraeum) 7MY W 7AW NANSNN
7019177 ,7220 MLWwR °10 DY 72772 7Y NI¥ o0 RN L(Safriel 1975)°% n1on no1na2 21070
5DW Nywa X LPW 2°2 0 0P 7 °10°D a2

DNV WANWI OX . JRAM TIDDIRLRT DX TIWYR TITAT NINYAY YV NINDNRY NIZRT
M2°Wn RN 7w 1700 10 300 -2 5w 11209 NINNN NTAT NIRYAY LA 1R 0T YW

.77 2210 DY aonwn

163



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

SPONY OO D12 2Y9RIR 9T HY NI NRIOD MITIR 7N DR NPIWRT NINIIN
DM NYOINN N1 NPETNIMED 27 P800 093
729985 NPORIWOT MITARNAN R0 2210 9109 12

T2 N7 7127202 NP0 NNV KT 727 MOMNI? O1° 9117 N1N2°207 N1PYAT DX
P07 NPI0D W D3OI 0OPWON D°PTIA DOP0IY MNINNRT 22w 0°20 0°IpA .PPh09D N0
QORI 0 12 NINMY SV 171 2°9172 17 ,N°1° N2I0D Y 2°1IN1 .07 021 YA N 120200

0921 PR VAT AP NI097 MMIPR PN 010N ,0°27I00 070 DY Ip0Ya 09w o

92 5w AN DRI ,D°DIN2 NP0 N°OYAY MIYTIA DK 7723 72 NN P N30 NP0 W
077 7% ,2°%191 010D P30 1R (NIRIY N1 1D0RIW NI0D;T V1D 119NN .ANNDY 2N YAl OIR
DOAOXN 1R .QV-0P77 P12 1OW MPYDY 0°2 NRXAIW N2I097 YW WP Y NP9 727207 20
10991 YoR MPPH%n P2 2015 NIw 72702 AR N 770 912 2°971X 070 HY 90RIW NP0 1N]
YU MW PR 7920 799987 ORI NITNRNTT 12 'D0Y QTR 312w HW N2Yon NNaona
MDD MR MP°HX .N10DA 72°7% 2N *1P°12 MP°HY YIX°2Y 729207 NIAT? TIWHT 023
JT2°9%5 ORI MITARNTM Y0 NIATY 77200 9w "D nwn 29918 nawann pona 10w
11911 NIDOR 2IPIVIND 957 12171 IATIRN IDIN2 MYEANA IR MPIRW IR INWRIT QYOI 7
,PWI 2091 MY 0T HY ID0RIW N0 LD NYIDI°INR WP NTIAY ToAna nmow

702 .772°9%% NOHRIWIT MITARNIT O7° 2¥ 1017 Y7 127980 117V 79I 1020017 777970
IRXNIW N10971 ¥273 "R 180 5w 5212 Hpwnat ,n100 020 929 M 98 NY2IR2 190K 75
71 0°921 (%13-2) 37 7% (%15-2) 7°°nw SP1apa 1nRwD L(%23-2) P00 NP 10
,0°D112 1DORIY DN DN P ,DNWS DT 2IRN 12 unwn 2200 (% 11-3) 0nw
AT 1R P72 PPV ,DN NYPDICIIRD NI NIRDDOXY A2 T Pnnn AWY 002
JYA% MINAND WI2°321 YORA NPT NR1097 MNIPR NI 0°YPO0N D°DORIY 2°11N17 .A0RIWY

164



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

S2ODIVOPR 21T 33 DR ITIPEN DY 2T WY nyswn
79777 NN ,OXINARY 1NN NPN2720T NPIPRINAR P39, 58 IRIMY
NUYOIIIR,TPEIPIARY 71T N°N2°201 NPIPXINAR A9 7970w 171972
moom
791 YOI L,RIVIARG 11071 NON2°201 NAIPXINAR 912,17 W
TN [T NYPOINN MNP PN NRT ,0TP 1213
NUIDINR ,PPRIZIART NI N°N2°201 NOIPXINIAR N0, PIUwIRD PIRD
oo

X121

02197 2772 AXIRD NIXY 1O (07723 DY °OInE N2A0w SHYa Mal) 017 NI W annpn
TOTIAX LTI 2PWR SHYA - DPODIVOPKR MIAXD D2A2VIPA 19X NIAX YW ON°27 DRIV AR INNRY
SPITPRA AT 91 D12 POV N2V TPRNT IR NI YW 2TV L0200 Hn ) ApIIRY 21900 ANy
TRRNT NWTT 2N2°N 20 °7PRA AT 01 M 2w aNnpa . PRANAY 71217 (01 TI7°2 NTXY oW
ORZIVID DN D’ NI L1 1D IR 2R O°RING 072 229200 MW 22900 Y
332 DONPIPRIT D227 Q0P DY WAT DWW W0 72 QWY DIRANNT DRI OR YauT nawao
Rk

mow
IR DY 273 WP YW anyow DR P72 WK M0 TN 0PI 119°7 NYIDIONINA 112 A OV

Sy yyn .1 - 1721273 3 010 5V MPhR2 500R0m NPT 9V 191 7071 MPYR2 nmEn M00on

W .3 . (PVITIVD PIT 32 PN UPTVIR 2°07) NP1 MY 292/aY Mpon .2 ./ v»H10 002
.00Pn 0»NIw-70 001 32 TR (2010 5) Tl R (201 20) M2 oorn

MIRXIN
DOYEN2 IWRD N M3 MY 7w 1079799 D02 HY YN 9D R¥A1 M0OIT MW 3 TIRY

9N 07123 1°77 2I0°07 MTINR V297971 D202 HY YXNA ANWRIT TIWT BYAY 21 0 SYD 001N
0°2 HY IR VXN NN PY AvOwa 93 An°n XY NPT NIV 90 RXNI .0 0902 DY YN WK
7721 M1 NDIPN 7272w MY 02 ANRIT 2210 WY NN A9PNT 92 TN anngd

D°1 DWW NI0DDANT °AM0N T°1A DWW OnYYIT MApYa 29197057 AWAw 21917 15012 MOIONT
NDIPN 93 TIRY N DTN AMIE 07D MR IR 7123 221D W 2V 120 WR MPn 000N
10037

nupon

165



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

197 AT MITNONT Y NXMYAYA YW W1 22 0IVOPR P17 A3 VXA A0 %D R¥A AT PN
NI2ATW R¥MI T2 9 A0 MW 07727 7Y AYOOWH AR IR0 2237 AN WK NPT NYw
L2177 242 [RIXE 100 NN 772320 071200 "IWRAT 0°1°00 Y

AXT NIRRT 2991577 NIRRT HY MPERIT :RMIRYID 299181 P10 AN 23w
,N°N2°201 NUIPXINIAR 21727 0T PRIDIARD 1100, T 1002
791 NYDIIIN
2Py WY 1270 IpnY 20310107 ,0°027 AIPRY RPN L1970 2700
2312 71°713-12 NYIDIOIIN L PILWIRD2
NUDI°NIR ,N°PN2°201 NPIVRINAR PAPPAY T 3°XI1RD 1o 9 W
oom
Environmental Research Group, Sustainability Research ,07p 7222113
Institute, University of East London
,NPN2°201 MIPXINAR 71727 M TPXIDARD 119197, 100N PR
791 NYOIIIN

5173 1722 NPIANILT NTPX DNV 21703 0022 219192 1A 19WH MIARTIT 2°pDon 210 MA
DR Y12P% IN0AY PR MIRYIN 223082 1R .0O1HT 1A NN2ATY VAR N1IY 7719 21700 A2
.0%IRDI0 09719 970 ¥ IXIW 1703 TN2-17P002 NI DWW 2170 32 NS N1Nan DY nwvownn
WRI ,PITOAT DY NI0 NRIPD 77123 7702172 D10 DO9I9 0T DY IXNW DX 0D 2Wwn 1IN

L0 .ANRY A D730 20210 370 DY XA DX YRR NN NN 001NN 17 MTWIonu:
VOW DIRA NPIWRI MIRYIN 21977 MIPOYY DR 9WT MDY P17°7 237 07 ¥ 2107 Hw NP

DY YOWAY TI0Y DX MWION0A NPINIVAT 21D OV P17 A2 TMIOR0A N TR NI
21977 NIV DY I AAT NYVOWIT .MWAYN; "20W1A YPIpawD ANRRT DY wowaD  ypapn mino
TPAT1°0 719X 7P 0ARAW 0,0 NITIAA PNRT MMNLIDAVD NIMYAYA N N7 10

B LDV S a)iRatival>Roli7Rnk ralivfta)

166



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

TWYND 7R - 2D DML P17 SN2 2P
TAIPRY I MPITIR -07W AROY , 25w AR

DY 9210 T YA? 020 TTRAY T 2OMINDT DONUW 0°0YIA 72 PRI SW TN 7axn Hwa
0°INR2 O3 2191 DALY DIPPWH MW Na»p 770199181 21703 Dwa 0min o nuwn

022 MAIXY O MDA P2 WY WP PINCI R MINCEY ANDIT OAIPRT MYADIN AR .0°REMIED
M212° 22PR DIP°W MWD .N1PDIINR MRV M MW, 77727 07 5190 MR 09910 7%
W IR TTRY DWORNT DPAPR MINTTOR PIPT NMVEARA NIRRT WP WITR? 7Ivn Dno
72 0TI AR T A NPDIZON MIRYPNT TWHT N1PYALT MIIYNT YW °N2°207 %77

7 DY AN ,NINR MEYINA 2°MND 20w 21703 °N2 2IPWY NIPMIT T°7TA D0IDNT ANINKY
DMWY 02D DOMLW MTY MEVIA SWRAY MDD ¥OX1 AT 777 00T DYaR 1911 oy T2
PR DIPWY .32°R PW 2D PMNOWA 21T N2 DR D°IMORAT Mpn 00n nawn "'y
DWW L, TPWT APIAN NP 100N 2N KITY,D2AWING 1 AXNIND 11 NIMIYRwn Mawn
NPXDIR TDOM 10D P72 LILYINT NONTN IDWM YWY 72900 P2 WP PN ,0%00 MK
2191 W DIPPW NV MW AR NPIWIT SWRI? IWOR? 270 ,2°%pN D73 007,03

DWW 229717 1172312 ,272K DN DY YRIAW PN DWW TT9IN O 2°IRINNT 22UpI00
M2 DY WAT2 MIPN TAIXY N TR WORA DIPOW TN 392000 120 N T3 N2 2w
M0 MY DIPW MTIAY .I2°NWAY DOV 10K °2°9702 7297R0 PNOW TN ,WY ON91ra
D17°37 1727 DPITDIRT 7RI MR NI ,070IMTI 22w 2010 YW DY P12 av vpop
02PN TN 17 MM NYIN 1280 N2NW NN SR DYRR - pnn

2°MIND DMLY QORINT DR DWW MINTIT XY ,NIPRI 9137 N1P2TR ,MI100980°70 117w
RO2R NN . NED IR DWAITY 22PN ,¥a0n 237V WY 1703 0n2 210w 'Y L0010
9522 VPO LTI DAR-2N P17 DO, NIWT 292 WRIAW DN 2VINDT DOVPIION NMIRANT
VI 12 WY1 ROW OROPN A0W 2P YXI2 12 ,2°aR DN 1IN YXR2W pnnen pon 9 P
N"2 21w 9912 ,217°7 1927 07102 Y7207 CAPIPR-1TIRY DR 2017 DRI NP1 Nva Swa
27PN MNOWA 221D DAY 2IPRA AN

167



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

SAMPR VIRITIR TIRD 2PN TN QAR 70 DY 2 DINT MDY Y 299PR MW nysws
bRawr2
9N NYIOINR DAY DY TINIPRY NP o010 aphnng 2w myn
272X
NVIDINR ,DOMNY W NIRRT NP9 79127 Aphman 302170 190
%28 7N
Y79 1A% 191 ,N377 220121 PRI N7 W’ aphnng R 17

7T 27 .DOYPWNRT NPIAA 37077 A0I9N02 7700V MINA 122N AATAT MIRY 29K MW NN
AT NI 207772 2OIPWYY NPNWRIT MR 377777 ,0°1R%2 200 DRYR AhYH 910 by
muyn 17 AXARY 2R QOO 2R VPP 217 NIMOW 92 AWnN2 9R 2MTR2

M NN M7 DR 272307 2R7 NAWAI 221277 Q%0 DR M2°Y°2a HX1% n912°7 ,72° 10097
NPT DR

.07 1X°1 MY RO MW 79073 MAWORNT 1R NINoNA NNR

,N1T 2XPY TR0 30037 1AnDT 192 omn - Water use efficiency)) oonn 21x01 ny

,19 712 .07233) NI NHPR NIRTI O NAN 0% M0Wwn2 0°wh 0ONnET MYAnoa noavn
NPORPUOIR 127727 MNP NIDOI I NN o7 o2 oM (N) 1pam (C) 1amo 1107
.0MN¥a NNnenm

Hw ovhya (813C) 1ans Hw @IIrR NI U 5V D PIX0 MY DW Y P72 T Ipmn
LR 01NT7-19% QWA 2on TNIRY 0°97A7 QX101 21N TN 0N

mponn %30 -2 owa Y731 X A0 ,77 T2IN2 .MIDINT 221w 9 TIIRY 2°INK VAN TV M0
92 7IDDRI MO SINRA D NIW-TN 2217 2w 01N LR D°OPRT W NITANY ORNGA , 1017
N215N NP 721 NPOIIOR 1IP°72 A2V IPARY 1ML 17017 7NDA 1NN D9V .00 D7 A1m) T
)i R iphizhRialsh

NINZIN

112N @Y 2°HPR R IPTAIW 200 N (813C) 1ans DIWIRA M52 PrAm D70 R¥NI KD
TR 92 NIRYA .00 2101 MY W QY 007190057 NYOWT DR WP IWORNDT 7¥AN? 1Y)

X2 DO919°07 12 0P 0°9727 P T2IW 0°1°12 DA DIX01 MY DY 0°919°07 MYOWn2 NYapy
.DO10°07 DD DR D7ARIN

2°VI97 ARNWIR LAY N2°N 20 29PR NN ORIV 21N Q29T 172 P D727 R¥A)

IPAMAY AN 2277 77 °110°N 00 IR NPT NIXIP DUIIRT M0 OINR V1WA DORXNAT
JIRAY TPIRY 211500 0 NIRD 22912 IRINIW 2O PN DI 22 O

DOOPR MW DOIH DY MTAY W 0D NI°20 NN IWYIR 2°219°07 12047 R? 1PT2IW 201007
SNIRY DO9PR AW N1TANY RN ,000 MRt MY %30-7 vl

168



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

BRI NIINTA M VAW DIDOWD 723N SMBRT JNIAT B ANV-NIDIN MW N1
bRaRN
2312 1°13-12 NUP0I2P1IR 212720 MNDY TPOINRI? [P9IAT , 702 I
2312 TPMA-12 NYPONNNR L,D1AI-VTAY RPN L729P012 DY
72V A9n3-0° VI 1071 ,- 130 R
2312 71PMA-12 NYPDINR ,3N2%20 MINPDY TPOINNNY pmAn L(9XNIP) 12 AvID

1993 DPIX01 DW I NIVT DIPOW OXARA ,MIPT 230 DRI WK 2220 DIPOW SXARNAN 207270
N2 22 NIWH N2 DITAT P00 NIT LTI 2T 3217 2310 MIVT WY 273 INI¥ NI00
-Ww2 2272 (MR- 29K pnn) LTER-7 9 ,2004 187 5RW2 Awyiw 21703

721 ,70°73 1723w MIPT NPV NI1T OV 1A% DR 037 270 21T YauT Mw oy WS WD
JT°-N00127 MR N1PIN XD

TWN2 0 ,2°0701) 2OMT ,0°77A0-0P110 ,20AN SNAI0RY MK Y2IR DV 201N 1A
NPT MY910R-"N72 M7 NP1 MY AXARY-MTTI M7 MT2 203w 10-7 79vnb
SW 27 770 79012 272p2 17T WK PRI ML-"01IR 22101 YW anvR .2 300D P919°0 1YY
I MIYT HW 2°Ip0NRT OTINY INYTY WYY, IR0 PN 1071 237 R NPRI0PY NMXIap
TIN MDY NPRI0PL MXIAP HW DO NN 20772 NPAYV-N1AMIN NIW NN DA 1R
,PXITIIR NIVW M1 HY 00207 201 210w SRI900 NNYXA NN .0°0PA0-o01192 MTRAN
.R-1 Canoco niomna v w 7in

3-2 999K W 77712 7AW W 21N MYAPNAT NANATA MNW Nvada 2R 220 WY YW 20103
7790 R LCIRTT P02 MAVTI 2X1 DR TIWR PwanT NPIONW NIRTY N1 MWV YW MNaan 00w
0N TuR 29V X

169




Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

NO1I9°N-2° 7IN22 NIMRIPRT NDWRT TIPONT MRIRT NDNIR DY NI NNIRA YD
3210w 20N 1R W
2°2R-7N NUIOIIIN 2NN YW PIIPRY NP ALY b

2R MYDIN,12°N7 0O {122 .22 N%0P 2°7PR VIR M7 720V NP0 299K 1w NTan
X191 N2 VW 217 QWA NXPIDOIN 710°1 .NINIKA DV ANXIWA M2 Y 71900 M7y
71277 NDDI WA LNPADIPRI NN TIPON DY QWA WWnR DY DY AYOWIT NOWnY
NI RO MNINRT DIV IR 772X WR 2008 M2 YW 7P5M 7122 2w N aponvn

12 YT NOM AN 729 ,0°78 Tow) maixn non’).

TN AT 07N NPN2PN-0° N2 HY NP NN W MYOw DR PR RO pnng naon
TOXROIN TATRY NANAY D¥7 70N ,201R0 1A WY ,297772 0°9727 .0Wa TA1 N1DI02 WIw
muw O, 79¥ MLW) 1M1 A NINDN 6 .02 MPHAY NP2 MIPRA 172 P72 ANIET Mona
Y2IRN 200 9 D 1771 ,(YIT NOMY JPIN-TAND O,V PN TR AN T2, WY Dpwnb 1oy
DR WAL D2TYPNT DMARING D°IPMA DV NN DWW RN KIT T PRR LN1TIPEN NMIXIap
DoAY M2OTR DY NONXOR N8 YW T mvows.

170




Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

anaapa am»ars "ISTY 291 NN DY NIRRT LR 2% W vswn
AIRATLAIRDT P Do
IR LAINDT L INT PROM
AIRDTLAIRDTLRVOY TV
AN LA LIT IR
AIRNTLAINDT L3290 PR

NTT ANLAY LW SN2 A MWD NAIRYT NP0 DR AR von 2012 niwn
M2WR 5w MINPRW IR N1NTIT 2V YARY 20 ON9120 TN D MYAYH DMWY
MU9AAT V92pn% TATR 1IN YEAD WAY? 197K MR DY .NPNIPR

D02 NN 28 NN PP 117 IWHRAY DOV NP0 PW NWRIT W17 220,77 1A17 N

Rai b Ratihiokhiy

277 MR NIM2N AN2°20 PV MIRYPA LYY 2321 NYOWIA NP0V NPT M0 I MYRWA DX
QOINN2 272212 WY1 MBI L0937 9P109) 2O, D001, 1AW AXIVA - X MXap Y
D°IR 4-2 73021 37 Avown L(MRPPA MHwY 20 MMNIPR) NIPINDIINIR MYDWTA 2PN 0217
129V 2337 777,727 190 ,°119°N0 2% WA (DDA

TWRD L] 2O PR QMY 2OPO0NT MRIPAN LW W MpRn N127 QYOI 2P
O%RD/YON O3 NN W DT Phn Ay

N»X7D19) 70ION PODIPIINT XN KW 0027 CIWA 11 93 MY ApTAI ,AYI9aR 727p0 NYOw
DO DOTRA NP2V IR NOD0W DOYOWIA DOMM0N D201 3D RXNA1 .MPYD N (D°070I18N 22INX
37,7271 990) NPT MTP2 NPWIR MIYOW N2TP2 MY NI 701N 7797 1RNA)
TR ON9ND DWW DO POV 700V INDRI WA DT MY OWNAY T (7278 27

171



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

PYT 1A MMD 20N DR IRIDN 2N NI — OISR 2312 2OYHD TRl PR
D713 Va0 MW ,a17 1IN ,01an9p ITIN
TR NPW OAININ 1012 ONPR I L TIR N0

0937 99179 90,3277 27U R .ORIW2 M9AT DY 00T 27 1°230W 001072 RIT 290 1a1]
awh o3 X L,(2°P°P1 2°IN2 2P N°YY) O N1YY 0NN 2O1P 112 NN NI O3 NI IR ,PYa
IND°1D Y217 NP1 1AW .0°YP0 MNTITA DOYLNA ,NP0IZ0R 9K XY 190 1011 2337 702 .70

707277 INXIDdN 2N L(FAPPIOR TIOXT 27 R X, NN 7INAT) INXIDN DN 272 770 17N
L2030 ,23377 777 : 07T NPOIIR WIPWA L, Y0IP 1197 DRIW 20N I DW 1IN 1905 0
D°1°70P *92 EN NPk 1771977 11502 X0k 2wni Pun (M-8 T°7 710p 7°°01791R) 129
JUCN-7 1R 5w

DTN 19K 100X — YAW-IR2 IRA P YW MYenon N1OXN 1901 172pn1 2014 4702

VX2 UOMIT DRT M2PYR AW 272707 220710 IR 1999w 2119357 2337 IR 77T 1R DU 2OIWRD
917°37-°02 DR ,INXIDN DIWIN DR 17277 70°7 P07 NI 19X 2312 77 PAY SIWKRI IP0
SRR DOWTINT TR TV PO LP0IPIIRT NIDWDXD 03 TINIR NNYY AT IR 1PHY 207N
0777 MY23 179297 Yaw IR VTR 7IY 9910 ,vaw-IR2% 2230 172w 2nn2 190 2015 Hanan
D3 TR, 12 207 270701 MTIDYA NAIT PPV 1792 P00 MVW . PIPR DU A2 SYum
PO RN 71295 50717 HW MDSIX NI, AYIN-MRtEna vt

TIAIT .DOYID-TRIA1 HW RNOP-NA TPO0170IR 1PN S1OXT 2337 TR 2D NIRIN P07 NIRYIN
NPY DORNN DoPw T (WD 0°2AT) PaT I 3T KX RIT 72,0000 N2°20 DX 927N

XXM K17 9D IR .ONT? DOVID 7 2727 AT DOVIDT MO OY 210N DRI L(723M1) N0m
2XP2 729071 AT POAINT L, DMAORNA DORIN RYIM RIT IWRIY ,NIDOMI NMID°OX 17937 °N2 902
72,907 R PR D772 NN DR WA NDENN DX NWWIRD T 7IP07 LN NN N
DR (NPHIIRA 22301 "NWRI) PO 12 TINPD 1P R? IV M2 AR 7007 7019IRT MDOY
7191 RIWY , 110X MLWONT NAda R¥NI RITW IR IR 3T 12 20 29921720 10XIDN M912x
722 20MBW 7N 7272

172



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

PRAND MIXDRTY TR PR — 200 D712 IR P
n"ya o°up~11o 7901M.v.1 ,Ecolo-GIS , 7921117 R
WOI2-PW NP1 MW L., 011 wn
n"ya 0P 7903.3.1 ,Ecolo-GIS 13w 77127
n"va o°vup119 7951.v.1 ,Ecolo-GIS |78 oman

IP0 .21 Vaua MW woIR-pw 1P°1 M M2y Ecolo-GIS 70 By 7w w037 Hr po
mM7P1 115-2 7901 g 2107 w035 Y11 5w NP1 1aR2 2°9m1 0X1w S n"'p 330-3 71IRS 7w
IMIRY 721X 107 MW 1DIRYY 0 100 2w 900 TV AP 922 000w DX TRD
MnaY 0270 190 W , POINT _COUNT nuwa m7ipi 67-2 w1 MW 21T .Iow2

58 11 ,2WD %6-21 021771 %2-2 0 0ONY S1n 452 19¥1 P07 Tonna APl 902 0°v19
W9 %2-21 077771 %3.52 oin mow on

D77 PaAW PN 771 — AIPR IOV 2M (20T MITIPIY 27ann 22001 19081 GIS narva
72°20 ,717577 M0N0 710V PR, 00Wa0n PN DWW PR LTI PNV 07X Iwnw oy
MIRDPMY IMIX NTEN 0% NN L7

SDIN KT 2I1X°T NTIPI? AMIN 2197 1907 DY N2 2OVOWAT 2w AR ANOVA mn:
TINR 5237 03 IRZAI NIANT NIRXIN .D°W23A D222 PN PIAVT 2m 7V 2782 nniks
0107 NTIP1 992 WD 2210 TNRY 0°7°730 2000

LYYW DW NIRRT M 7O MDW 01N W Y N2 0wnn 2w Ak ANOVA mn
0w DA YOWIT 2OWID NIDW 1% TINRY 72907 MBY2N pivn Yo 22071 MW 1) 1nX
.07 NTIP1 N2°202 "2

NYAIPRA 002037 X1 YW NPAIPRIT DDV OV AR W 23071 K17 NIPRI YT M0
D°X1Y 2MIW T2 19K DOYLP 20707 YO L0272 002 PO R YIIVE 200 1P 1K 0020
O DPWRI DRI DT 19K 01 20 MnDh n° 0Iwn 0°¥1va 3/2/34 X'"ana o1and
.on 40 minob

3D RN .MPN MITAT P1AY X7 727717 YIOY 072 201 °Y0p 5V 7790 M9210 M0 ML
077771 MDW ¥ TN MDW 1) OV 771w 2°2WN 077 198 DR

0% 0°P°TN D°TTI2 2OVORY 0 MNPR BYA Q1w WL P11 DW 1IP0I AR 200030 CX1Y TIRD
9727 992 ,2°170°70 2w DYIWRT IRENAI PN DMWY JIRY ND°722 .7IwA MR MOPN TIRY
ORIW2 P DWW omINTa AXIDNT 1230 77 NR

173



Ll )
- 122207 VTN PNANPRY PYRIWN NTIRD
440 °MWnN U’IN

NI

as e 0101 YT

53919277 11w B s This is My Earth arn
2312 PI-12 NYIDICIINR L1272 DIRY PRI 50 TN
19°T1 NVDINR LAY 1A L0 N

AN 0TI DAWAT IR N2 DY DY SWIN DAY DWA XA WIN ORI 701 I0nKY
TNAT O MAWS NIn HYopInY *n2°20 oXYIwo 1°7 This is My Earth - TIME 1R .02wi
013 1Y 7 37 TiIME 5w a1 193X 11002 2°R¥2IT 217°3 202 ¥ 779w 17 09T
NIVXT? PIRT 722 AR 937 WOKPY DWW IR WOATY AR PAIRT ,0IVIRT TIT 200
D°IIIR2 MATR YW NOMWA 1P °7° HY Y2 Muw 077 NV ANNWwIY "0Ip1aT U9 19IR2

SW W°372 POYW DUNAINR .NPNT0A TNKA TNWYI VAT Y 3700w 000w e e oonn”

NAWORNMI VIR TIT NI2W D10 2w NPT 72DV NI AN 17D WD MR

YIPW? K17 D22 1977 NAIRT 2V VIO PAIRT DW NIAINT TV OV 11PWY Jupd 217a 20N 9
PRI NTOW 2°ONNWH HW NO92173 NI PIAIRT X T .INWH MINTR DWW Aw°72 1900 DX
X122 10°1 .02 2PINN2 297217 DO9°YO QORI 1D OY AW Anwn 1AIRT .02 p°
DITAT PRI YaRAn 17 this-is-my-earth.org . This is My Earth :InR2 13RI 59 0
TN T TN DOINYA AR L0 AT 12w PINDY? 2107 77012 209X 0T DY opInw
omynwn

174




Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

5P NODIRT NINIIN FAPIT 19AY DIDIT P2 ARNWIT 1NTIOIOK D12 NOISM TIDINAMARI P15
oW mIpay
DOMIRDT DI YAV MW ,VTA NOVR L Pouwhh 117
WRNXY I TYY L, NDIPR ORAXY Y PN APR ,NT-01T pIRD-IR'T
DMIRDIT 0713 YA MW,V N2°0N ,NWR 0°07
DMIRDIT 0713 VAT MW ,YTA N2V, INR DAR

5112 MAWPHR MNINRT 22IW1A .N0IIDA TPONANR WD MAX HW MLWONT AR 710098 212
Arundo) m°5W 71p2Y MYXARI NXMINN P07 2°2WY 22012 N0 0100 21907 MW nw

W DR P22 MR (7300 T3P Hwn?) w9 nna M 0°o01 0°9n1 o) n1n .(donax
D027 NI ARNW YXIAN NPT AR .2ORIN AR NOART 210 OV AR 0WD Moy
TN IREIT INTW DOV PO AR MW AR 9 YW 0193991 2791weN ,0PNPR
WX NIDOIINT ARNWIR 712V NIPDIUN NMIPPNA 2291 AR WY 2V TINRD NIn DY Do)
TNNAY WYY R¥AI .DPVNPR NPT 20 210w 020937 P10 MW AKX YW 272 pR 2P0
JTIP2V2 MPINY MPHRR IRNWE2 MODINAT MPYA2 7123 797 2°Nw2° 02930 P10 Y 200
7IP2Y NP 0PUIPR NPT SI0 2w DAI0PL 190K YXVAN MDY 1D WY 57 IRT DR
MpPhna o597 WY 00 R ,TNNY 2NN PW 00170 19012 CNIYRYA 2727 R¥R1 K? N1 M2

DY 7YY .MODIMA 1T T3PV MIPYN2 17 IRYNI 2ONW 071 MAIX 211 LN 7123 70 D00
DINTN 712PY MVEARD 219007 2P ,0°75V72 W 17V SW 027 NS 9012 5n1 1IN
1100 Hwnb) Donnta W TN DIAY MTAT 21X MIYENRA PR3T MTA DY TIAT 209710 0001

% YT 99395 22w :0°°7375 W2 INIRM WYY MYI0T 2101 001 5(Pr12 000w 00T
DI0°I7 MY INRA NRT QY L7377 7UW 0I0°77 ARNYHA2 Yaw 5D M2 712pY MYXNARA 71900 Ny
72°NW NRY 7192V PR DWATI ROW RYNI DRT DMWY LW 0T 10 219°0 WAT NN
M2°Y°) INRA :MIXPAT .0°W 7901 YW 93PN IIRY NMINWR 21907 NPT 197 ONWRD 0I10°)
7172 PN 9K 21PN 02O D°IVR MR MLW YW ARDA 772772 MIDNY NRYRY NYTR RO 01077
7170 0P 222001 07 29N NITA TIIRD MR IUY IWRD ,NRT DMWY 01077 NIWEARA 71900
DY 1TNW DONIRA TPOIT MYXAR DI1DWO 77V 19X 22PN YRR .0°0919000 1w DR 2500
(FIRM WYI) 797 PR 0200 W 7723 N1

175



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

[vY3 2O AR BORY
NMIXDPAT TIWD ,MIPRY W7 3K DAY 980

MD DR 0°0°°7 ,0°1°1 YW PWY A2 M1 27N 07 1PV NI SMYAwn Pon oM 0Oy
NI2W ,AMIDT 000V (OO0 .OMIT (112 O 2ODMY PV BYDORA POV I Y
NXNT TPW L,IAVIRT PN XY NP0 ARMTY 70, WO DR 2°22WM 1Y DX 29w - MM
WM 9°991 2IND-01TR PYARW N°0IDT , T N 127 2YaNa N2 1M, T17-1200
D°R71M7 19 7Y N0 .N0WnY V1 NPWIN-27 P10 DAY NN 2ovaR HHwa v i L1na
DUXYT ;T 2°I9°X ,0°570Y ,0°P71 ON2°A071 OTPYR 0DWIN 077 1000 D°WN D7 PON DXV
DORT MIMNTY IPRIRE IR VRWIY 721,077 MNTT 122107 W0Iw 72 on

T9R PV 12w, 00D DY NIR XY (DmIpn 0OV N2 0210 maia DRI NININRT 00wa
PR T NING PV ;0T NOOW SYaARY A2 29U SYAX DR NIWH NOVIPLR 7R ORISR
M2 2WW ,1IDYY FIWT WRAD D00 INTAn 00 TV AR ;090X 2P0 W 2T 2T 00T
WX DR 7IWN WX LTIV TAPA IRAT 220PT 170 IR MITANTT 29X 1020 270102 Ann
DOWIMY 179° T97DY SRPTND NI 2903 D113 ,0°7W° 007 TR 12 DT RITL,PIPY D1IRG
NIDD2 RXNIW DD 1T .YV 28 PR3 225w 55 DX 72w 197977 .290P0 1O MWY ,TN1na
.2%0P0 YV KDY 2OR2T MINTY AW R RIT.D0IRP INDOYD TVIMY 7000

NP2 R0Y RO AT ARYY IRV 17 DXV 1) 72177 OKRT 71907 N0 00 VHva nXIap
TP ,0°PMIDNRM 02V MNTWA 010 YT DY wiawa "N1TInnn" 1T IRD? 7913 7¥2 772 09 N2
VAWM DX N2 RO QOXYT DAY MR OWIIWY DOVIAT NI PR XXM ROWD 72 MDY
77°977 NIW DX 319 N2TIR NPP°1 L7992 PV OOXIDIT TR DI0DOPK VXY 799V 22977V IpYaw)
TR %Y M0 007772 29V DY NYY nwia 0OX2pna 11290 °1970 OX .08y 01y MXp DY v
NNMY P2 29N 0°9Y W1 22237 077,21 NN DX NN MIDINAT MY MIRLY D0
PP 023 DY 1PN e o0y

176



-

2016

122207 VTN PNANPRY PYRIWN NTIRD

NI

memz et 117] YN

IR 2N JIINT FOVIND TN L2HRAT IR HIND DR MITIWATY 7R - PP 30 DT
51793 9o B T
SRWD NAYP 1P L1920 Y NPYR TR B9
DRIWH NP 1R L,N0X 277 W NPpYA L10Y STROR
ORWD NAYP 1P L1920 Y 1RO L0172 T30

DR DWH 7R3 AY°O0IT MXY RN 22IWh oY UNwa PR MPNwna v 2w 170 My
MW 2T WM MY 2°9°NWn .0°2NWR 2w MNNONTT 2XP DR WO MTIWnn v
ORI DO 2°7732 DI WAR2 1T TV Y0 AT QOR97 11D 992 TwanY InTRA
SNRDY MR D17 YXA NI2YN2

IR DOPTI LAYV INRZW ANWKRIT TIWD D2n 03 DOVI0IT 0O2°NWA NN INDXI DOIWT TR
J1°YI7 TN DOTORY 1w N 2O110M 29173 299 0w NYLIY AR IR P2 NMYIR 10mw
D112 P10 1,500 S 91703 09072 299 nw YW ayewl B"'pp YW 119X 2anna At ,2010 nwa
7V 201 0N (2099 2200 00nY) p'hd 750-1 (0v1wnn 0ont) p'o 330 Hw noia ovhaona
TR

7Y°2%57 917132 2P nhnwna 2012 4772 1999w 2°58 an 2°9°Nw 7213 030257 0P RN
QOONWT DW T DY P 1DINA 79V 21T D170 99902 2OONWwT DW 7210 MY 0 v
Rajhlulrh Rakiviobia)

180 wvo1 12w 11°0°1 2013-2 ¥¥12 nuwa 2°2°NWn YW MW NN’ O3 0% ORI 1027 770m2
91793 °92°1 Hw 09973 CIWa 12138 TN 0102 TR LDV K (D010 WIhwn 01T 2w
.(?"0 1,500-1330)

DW MINNT 2XP 1712 PN DY Myaxn (2015 — 2013) 7770 Maw wIvw Hw MR
hal7alli7ivlomh R higinbliz2 N S IRA N Wal A lizdviol i aielrain i} fhytabtalitabiva Ve Rvd l eh¥y ihlviotialn i a Mk li7eni
J27VIW M7

MIRXINT 222w TIIRY ANNNT TIARA RVANDT DO2° WA D0 M7 MWW KT P72IW 901 711
IDIRQ NV TN NPT QOTAT 0292712 DO NWT MITIWOT IR 211 NWIPW $2 9D NIYaxn
Pam

TR0 BV ,NRT QY NI wan 01290 1WweRew 2017-21 2016-2 23 MTYT MDA R0 Dnhwi?
TR 1% 90 217932 TWnT? 0D 120 0°X°HNN IR NINW ATW N1POXN 19K 0°°1°2 NIRYIN

SR 0 YW 1703 09002 B mvnwna

177



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

NNI377 2ARD AITT PRAR NIMAY A BT
779°77 NVI0I2°IIN ,772°207 VAV PARWA 171,290 by
791 NYOIIIN ,712°207 VAL ARWN D371, W MW
ORWD Q7RI D72 P LN PN TT7AVAN L9 IV

.NM1577 QAR D°3777 NPP0179IR 7Y QOWDWAN D10 DOYIT 0795 13 191 I N1MAXY NONwn
MMIPAY DA77 N0IPIR DR WAWY 172127 NDXNA N2 ANNONIW 72 70%7 721V DART 0791 WK
DoM77 09971 DR 0Y99191,717°1% 2210737 0°N2°20 DA 297 QAR 21703 L7215 SIRDY 11NN
SV INYOWT NIM X7 WPANT NIVA 0T TARAY O°3T D179K L30T MR D1 03 191 9I07 Do)

.NI971 S NPATIPRT N9V DY QAR pwnn M

WY1 ,0AR2 T PwHAn DI IREIND NN102 2377 NPDIRIINA 29T 2OMPWE DR 1027 NI DY
na7ynn 5w Ecopath & Ecosim 9711 %y 0012571 Ecospace 2101 271 9712 winw

MmN DONW: Q°AT7 2% 9 0°°207% 032700 DW MYOW NN WORA 37 271 NPIIPRA
NPDI?IIR 2w NN 70°79 HY DNYOWS NN Q1A% 0210 DR NNPT A L2170 wnn
310 1T 2D DY ,N0I17 29I NYIXT DV MR MPENA WY AWy 2700 1012 TR0 00T
30 922 1IAYTOT A DTIN TPOANET NIDIDY 113D QD0 DIMHRA 191 IR 722 NPAWNM AR
MI»Yn QP77 P 299107 QAR 2w 2°0011 02207 Q2IPDRN2 WAW Wyl 10 113 .01hwn
N2°20 S1°9R7 9D ¥ ATVIAT PITOAT N2 TTANT AT DW 1R 207 .N0pIvoIws HWw vann o) oonn
NI102 027 IR AT DWW PR 9 NAWIRT RPN TITAN WA 7921 1702y 200 1onen
T UMD .0°°A07% 2T 91703 SWORIN 907 1121 NMIRXINT MR NPT D77 910 INRY
D777 NPP0190IR DY 2907 DR KIXN? NIA OY N7152 2O 2OIR NPAD 1790 1w

DAR2 D°NW QMNIRY DN %37 21N HW MDTY 0°9737 QIwOW MR 171 NPIWRI NIREINA
.0AR2 03777 NWAD 2¥ ADwn 19K IR YW 1770

20 73V NN 912°7 999 RYT T 100 270 NNAT AIRN™Y CMYRwRY W R D712 077 0
D1 2N Nnab

178



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

ANYDWITY ,AMIMRY R''0%2 DM MYRARI 0N D172 21°70VINY 277150°02IN 27°77199 NNATH
QITARA NITAD NIDNR IO DI 2 by

,72°207) 2O, VPP SV TNRR N IR DA YpIpn D oD L1000 o

SROPMT PmA 2 1P 1o
1220 2O L VPPN OVTRR PO AN DA YRR YW 0 LRI TIR

SROPIN WPIAn 2R L0 1pN 190

SROPIN WPIAT 2737 03PN 191 AN NIATY 119107 ,PA9IND ,N9-12 ND°

"TMINAR" ,NPROPA 772,772 0Ny
X1 77w ,2WI7 ,°770 AOX

MYENRA (772WY Y1) 0Pmax 1207 17132 MR MYPIp YW MY INnoan NIoNY npTal
M MV NITOXPA 71T DO TINK LTPIARY (K'DN2) N 99K 702 NODWLA X1 DWW
T2 ,NOTAT TR 12V7 907 Dpwna-1w DR O00R VPR 21 M K101 Sw 90w L vpapa
12-2 5w 77702 PNINR) 1017 M0°32 02NN T9MR MHMA? 01HRYY DT TIAR TN DN 1103
3"2 90 ;3"R) *noi PR (2) L,("T\NL 7.5) K"ona (R) 2w W nvows RT3 (RWNA 77w M0
21919 DY YPIPA pATAN NN Y (N2wY pAuokoa Moom) ypapn o (3) 2w L, (TN

n5mn21 (2015 yop) £7°979-N173 1127212 701 1A% 2w MY D3 7200987 01100078

Qv 0PYOMIPA NRXNIT 002217 217HPIN 70007 "'y Nl ;2016 AN) 'Dhawnn opwn'
2NN ML TR AV DT VPP WA Hana ndnon aphna YA 00T .00 W
7727 Y0 20T 3 YW 002w 1w 1721 .(2015 20282 [on2 279792 Myl %50<)
TWRIT 70T AN AW Wil M9°m ,2015 991 7102 YRapa WIRNT 23T LIATR Nnon
JPINRD DOWTIN 5-0 WM ,aVIRTT NRY XM wnD Pnwl

M9°17/3"R/R"0N) N M/AR QIO L (TAIWPN Y DIMDO0PIN D)PIND (JINRD) MNP 17017 21703
DOMAXA 79117 NYOINY (77010 0% NNNKN) YpIpa 277757 Nia02 N1 NPRAa INno AN
27,13 757 719°0/3"R/R"'ona 7197021 13°7R2 219°02 ,n9010 93 KDY 219702 0°RI27 2RI NWOw
JIINRD) NONIA 0N ARk L'\ "R 1100-1 600 ,84 10n 9120 ,00 0w 9901 %78-1
6.6-14.9 ,5.5 77791077 21221 ,%96-1 79 ,69 11°n 0°X°127 2Ok M L(0w29)7 01T DN
oy 0°m17 22219°0 12 (212° MR NRT) NIRXINA 9727 1777 KD 12117 M10°12 .7aRNN2 2107 ,'7\'0
(10°1/3"R/R"ONA NPT M9/3"R ,0) R"'DN RHY

S 21191 vy YOW K"0N2 DWW ,02INR 2°217°32) 7072 QTP 02012 1M ,MNIN M0
LJOOR ,NIDIY) 20270 MITIOY °119° (17222192 7% 1058 9910) DONN 0P TATT MITI0 119
T YT PRI .00 792 2T TRA 222101 1 DON%A NPVRPRITN 2TOPNTY (21N
AT P Rw 905

179



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

PaR MIDID TR RIPOPYN NYTT DY IRIRY-IONE IR P nyDwn
2312 71°773 72 NYP0I2IIN ,°N2720 MN DY DININA ,ONIN 7TIDT
2312 71°773 72 NYPDI2OIIN ,°N2720 MN’DY PDINNK ,70P P’

5 M127 MYDW W PaAR NIDDY .AXARY 2NN QMR 2R X101 Y9N 17 PR MDD
11277 N2 YW ARYIND QIR MR PNRT MK DY 7yDw: K210 WK NP0 712207
T2 PART D ¥ NINYY DW AYOw YV T TIRA VYR .71°O0MBRA (PM) *popbnn nenn

.2337 71DX2 MNW 2R NIDD AT DOI0I MAYY KW 277N PIART D DX JM2 77 phn Mo
3 N1 191 1N2°2021 W7 21 901K PM 11371 Hw 79937 37071 MY Tavn mow
TRNA NAYP .PAR NV 01NY-0°°2M7 029727 DY MYagn NIREINT .PIAR MRANT 2w 29710
772X DMWYRI QMW PR MO NoR ownn onuwnn PMio T2°12 nPmvawn annea bw
AOII .V AW TIN2 23 XYM PM 112°92 099727 .90 1AT2 Amawn M 70002 2180
aNY 727 MY ANTON TR XY MNPY .MV 099107 222w 2 PM 17011977 DX 12 pnan
(2015 >¥n-12m211) Para Ny 21N .(PMa.s) p7 9% axnwna (PMig) 03 *p°pon min
MIRXIN 272 T3°2 7RI VXY N9V Y ("% 073 29) paR POPR YW N myawn NN a2
Y70 .NIDID AT IDOMVR PAR YW 70OHRY PAMAT MDA W TPON W1 MY 03 MTabn pnan
.2AR MDY DDA 0’2 N2°202 PNRT MIPR IDWH NP> HW NIdN2 Y2701 17 201

180



Ll )
@ 122207 VTN PNANPRY PYRIWN NTIRD

NI

as e 0101 YT

REDISTRIBUTION OF RUNOFF AND SEDIMENTS IN SEMI-ARID
RANGELAND AREAS
NUIDI2NR ,772°201 TPOINRI LYY PAIDMMAINAD 77729707 LTINS T
12°K 12

"Semi-arid areas where grazing is the main land use exhibit a "three-phase-mosaic
.pattern of dominant surface patches: shrubs, trampling routes, and intershrub areas
This pattern differs from the "two-phase mosaic" seen in grazing-free semi-arid
areas. The patches might create a positive feedback process in which enhanced
,infiltration beneath shrubs minimizes overland flow from under their canopies
thereby strengthening the sink/source mechanism by which overland flow generated
between shrubs rapidly infiltrates into the soil beneath them, where it deposits soil
particles, litter, nutrients and organic matter, thereby enhancing infiltration by
changing the local microtopography, and improving soil properties. To analyze
sink/source relationships among the patches in grazed areas in rangelands of the semi-
arid northern Negev region of Israel small runoff plots, 0.25-1.0 m? in area, were
;constructed. The plots were of five types: shrub (Sarcopoterium spinosum)
.Antershrub; and route; route/shrub combination; and intershrub/shrub combination
The shrubs always occupied the downslope part of the plot. Overland flow and
sediment deposits were measured in all plots during 2007/8 and 2008/9. The
,combined plots yielded much less overland flow and sediments than intershrub
routes and shrub ones, indicating that the shrubs absorbed almost all the yields of the
upper part of their plots. The shrubs generated less runoff and sediments than routes
and intershrubs; runoff flows from the routes and intershrubs were similar; sediment
yield was highest in the intershrubs. Thus, runoff yield exhibited a two-phase mosaic
.pattern, and sediment yield, i.e., soil erosion, a three-phase mosaic pattern
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The relationship between residential greenness, anxiety, depression, and 9-year
mortality among coronary artery bypass graft surgery patients: A historical
prospective cohort study
School of Public Health, Tel Aviv University ,77@ 758%

:BACKGROUND

:Exposure to green or natural spaces been associated with health benefits such as
reduced mortality, respiratory illness, cardiovascular disease, improvements in birth
outcomes, well-being and mental health, independently of other built environment
.features such as air and noise pollution

:AIMS

To study the relationship between residential greenness and 10-year all-cause
mortality following coronary artery bypass grafting (CABG) surgery; To study the
relationship between residential greenness and 1-year post-CABG depression and
.anxiety

:METHODS
A cohort of 3,194 elective Israeli CABG surgery patients operated on between 2004-
in 7 medical centers spread throughout Israel, with abundant information on 2007
socio-demographic variables, life-style habits, co-morbidities and functional
.capacity, physical fitness, health related quality of life (HRQoL) and mental health
Patients were interviewed 1-day prior to the surgery in the hospital, and 1-year later
in their home. Exposure to residential greenness will be measured using the
Normalized Difference Vegetative Index (NDVI). Level of urbanization and
proximity to natural spaces, as well as general physical health, physical activity, and
both individual and area level SES, will be adjusted for. Cox proportional hazard and
logistic regression models will be used to study all-cause mortality and 1-year post-
.surgery symptoms of depression and anxiety

:EXPECTED RESULTS AND CONCLUSIONS
We hypothesize that higher residential greenness will be associated with a lower rate
of mortality and improved mental health outcomes following CABG surgery in a
,diverse population living in Israel. We are conducting a cohort study with rich data
which will enable us to investigate etiological pathways while revisiting the concept
suggested in Ulrich’s 1980 seminal study[ 1] and assess the impact of greenness on
.recovery
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, View through a window may influence recovery. Ulrich, R. Science, 1954 [1]
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Predation on the Microscale — bacterial predators dynamics and interactions in
water treatment facilities
Yossi Cohen, Department of Microbiology & Plant Pathology, The
Hebrew University of Jerusalem
,Zohar Pasternak, Department of Microbiology & Plant Pathology
The Hebrew University of Jerusalem

Alfred Abbed Rabu, Department of Chemistry, Betlehem University

,Antonis Chitzinotas, Department of Environmental Microbiology
Helmholtz Centre of Environmental Science
Edouard Jurkevitch, Department of Microbiology & Plant
Pathology, The Hebrew University of Jerusalem

Predation is a well-studied major mode of interaction between organisms but its
contribution to the ecology of microbial populations is only emerging. In the marine
habitat, the impact of predation upon bacteria and the resulting mortality are
important mechanisms in controlling bacterial populations and in the recycling of
nutrients through the microbial loop. The most investigated micropredators
responsible for bacterial mortality are viruses and protists. However, predatory
bacteria are yet another group of micropredators that may affect microbial
populations. Here we used Bdellovibrio and like organisms (BALOSs) to assess the
impact of predation between bacteria and the environmental parameters controlling it.
To that aim, microbial populations and their dynamics were characterized in three
wastewater treatment plants (WWTPs) located in Germany, in Israel, in the
Palestinian Authority, as well as in a polluted, untreated environment (the Kidron
stream). The overall bacterial community, BALOs, and protists were sampled during
the course of 12 months chemical and physical data collected. High throughput
sequencing combined with gPCR revealed diverse and dynamic populations of in the
Bdellovibrionaceae and Bacteriovoracaceae families of predators, accounting for 0.5
to 1% of the total bacterial population. The predatory populations differed and
oscillated differently between the sampled environments. A distinct bio geographic
difference in bacterial predators abundance and population dynamics was revealed
between the water treated environments to the untreated environment. Correlations
between predatory and the total microbial population reveals specific connections
between the abundance of several bacterial predators with specific bacterial families
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