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Jumping the Barriers and Pushing the Limits to Climate Change Adaptation
Jon Barnett
School of Geography, The University of Melbourne, Australia

A change in the world’s climate is now inevitable, posing significant risks to social
and ecological systems. Adaptation to climate change is about managing these
risks to avoid harm to things that societies value. But adaptation is easier said
than done: there are many barriers that impede change, and there may be limits
to what adaptation can achieve.

Drawing on research from Australia, China, and the South Pacific, this talk
explains the challenge of adaptation, the barriers and limits to adaptation, and
new thinking about ways to facilitate change.

The talk begins by comparing a range of potential climate impacts that differ in
terms of the values at risk, the urgency of responses, and the social and
ecological limits to adaptation. It then explains the way adaptation is impeded in
each case because of the way social and ecological systems have historically
been governed. Overcoming this path dependency is critical for adaptation, but it
cannot be done quickly. Adaptation therefore requires progressive and
sequenced changes in the governance of social and ecological systems, and the
talk explains how adaptation pathways can help affect these changes.
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Alternative energy production in Israel

Trends in Alternative Energy Production
Alan Gertler
Division of Atmospheric Sciences, Desert Research Institute

One of the critical challenges we face as a society is the need for adequate
energy resources. However, many of our traditional sources of energy rely on the
burning of fossil fuels. This has significant environmental consequences,
including emissions of gases and particles that contribute to climate change and
the release of pollutants that have negative impacts on human and
environmental health. Nuclear power generation, which does emit climate forcing
species or pollutants, has issues of managing the waste produced. In addition,
nuclear and coal facilities require significant amounts of water for cooling.
Similarly, the availability of water resources limits hydropower production. This
confluence of energy needs, environmental impacts, and limited water resources
has led to the development of alternative energy systems, including solar,
biomass, and geothermal.
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Site allocation for future nuclear power plants in Israel
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Treatment of soil contamination

Pre-ozonation to Accelerate Bioremediation of Heavy Hydrocarbon
Residuals in Soil
Bruce Rittmann
Arizona State University

Molecular complexity and low solubility of petroleum hydrocarbon residuals in
weathered soil hinder bioremediation as a cleanup strategy. Pre-treatment with
oxidation, such as ozone gas (O3s), is a means to transform recalcitrant organics
to more biodegradable forms. We tested the efficacy of gas-phase Os for
enhancing the biodegradation of total petroleum hydrocarbons (TPH) in
weathered soil. Ozonating soil containing ~1% (w/w) residual petroleum
hydrocarbons with a dose of 1.5 kg Os/kg TPH achieved nearly 50% TPH
reduction simultaneous with greater than an >20-fold increase in soluble
chemical oxygen demand (COD), but < 12% loss of total organic carbon

(TOC). TPH molecules were converted to partly oxidized products, ten of which
were identified as n-monocarboxylic acids that were readily biodegraded, and
ozonation resulted in a 4-fold increase in biochemical oxygen demand

(BODs). BODs results after ozonation were the same with or without a microbial
seed, which suggests that bioaugmentation following ozonation most likely is not
necessary.
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Metabolic network approaches for delineating functional division with
bacterial communities
Frielich Shiri
IX777NN 7NN 7010 ,nNxXN 'WwTA7 [1>nn

Rapid advances in metagenomics and genome sequencing have led to the
accumulation of vast amounts of empirical ecological data. With the increase in
ecological data production, the need for robust automated functional community
analysis approaches rises. The genomic-based construction of a communal
metabolic network allows the investigation of the functional division between its
participants, showing the metabolic hierarchy within the sampled environment.
More specifically, such hierarchy allows the identification of key reaction allowing
the environment-specific metagenome to make use of the available resources
allowing, for example N- and S assembly as well as the utilization of complex
carbohydrates. Taxonomic classification of such reactions further allows
delineating the corresponding functional significance of species-groups and their
specific contribution to the meta-level metabolism. Here, | will discuss top down
and bottom up approaches for using metabolic network approaches for studying
functional division within bacterial communities.
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Carbon-bromine isotope approach for tracing the fate of brominated
organic contaminants in the environment
Faina Gelman?!, Anna Kozell!, Zeev Ronen?, Ludwik Halicz!
1Geochemistry, Geological Survey of Israel
2Zuckerberg Institute for Water Research, Ben Gurion University
of the Negev

Significant amounts of industrially produced brominated organic compounds
(BOCs) are used today as flame retardants, biocides, pesticides, etc. However,
many of them have been shown to persist in the environment and cause adverse
health effects including cancer, reproductive developmental toxicity and
endocrine disruption. Therefore, the knoledge on their fate in the environment is
of the utmost importance. Our research aims to study the fate of BOCs in the
environment by advancing multi-dimensional isotope approach. To date, the
isotope effects for transformatios of BOCs are largely unexplored, mostly
because precise methods for compound-specific bromine isotope analysis have
been lacking. Several years ago we proposed a new method for high presicion
bromine isotope analysis in individual organic compounds by GC-MC-ICPMS.
Laboratory experiments simulating natural biotic and abiotic transformation
processes of tribromoneopentyl alcohol (TBNPA) and ethylene dibromide (EDB)
revealed process-specific magnitudes of carbon and bromine isotope
fractionation as well as distinctive dual isotope slopes.

This study provide valuable quantitative inpute that can assist in choosing correct
remediation strategy of contaminated sites.
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historical information Phase | environmental site assessment — Gathering
while looking to the future
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Perchlorate removal from highly polluted groundwater using an lon
Exchange Membrane Bio-reactor
Alon Zelichover, Shalom Fox, Jack Gilron, Yoram Oren, Ze'ev
Ronen
Zuckerberg Institute for Water Research, Ben Gurion University of
the Negev

This study is the first to treat highly polluted complex groundwater in an lon
Exchange Membrane Bioreactor (IEMB).

High perchlorate concentrations accompanied with nitrate and chlorate found in
the groundwater below the military industry site near Ramat Hasharon. Biological
treatment of these pollutants often requires costly post-treatment. An IEMB, in
which treated water is separated from the bioreactor by Anion Exchange
Membrane (AEM) was suggested to reduce post-treatment cost. The
contaminating anions are transported across the AEM from the water-
compartment into the bio-compartment by Donnan dialysis where they reduced
to a safer component. Glycerol was used as carbon source and electron donor in
this study. We found that the presence of perchlorate in multiple anions solution
hinder the fluxes of nitrate and chlorate as compare to single anions system.
Additionally, an anions flux in an IEMB fed with the site groundwater was 15%
higher than the equivalent synthetic ion composition, suggesting that some
component in polluted groundwater mitigate perchlorate effect. Bacteria in the
bio-compartment initially increased anions total flux from the polluted water by
15%-23%. Later in the experiment a thick biofilm developed on the membrane
resulting in total flux decline by 18%-22% when comparing to a Donnan dialysis
experiment without bacteria. The bio-degradation rate of all anions was above
99% throughout all the experiment. Further work needs to be done to control the
effect of perchlorate on the anions fluxes through the AEM. Controlling the biofilm
thickness is also important in maintaining anions fluxes. This research could be
used for upscaling the IEMB technology into the field.

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

MY NTUIN &

momersa a0 V) e




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

The effect of soil water repellency on water and chemicals distribution in
the soil profile for effluent and fresh water irrigation
Matan Rahav?, Naaran Brint!, Alex Furman?, Rony Wallach?!
The R.H. Smith Faculty of Agriculture, Food and Environment,
The Hebrew University of Jerusalem
2Faculty of Civil and Environmental Eng., Technion, Haifa, Israel

Water repellency (WR) has been reported for many vegetation types and soils
and for effluent irrigation. Citrus trees have been found in a previous and in the
current study to render sandy soils hydrophobic. The presented study focuses on
the synergistic effect of the uneven wetting patterns and preferential flow
pathways, known to occur in WR soils, and irrigation water quality on the spatial
distribution of salinity and nutrients in the citrus trees’ root zone. The study was
performed in a commercial grapefruit orchard that is located at the coastal plain
of Israel. An experimental orchard area of 1500 m? was divided into ten plots -
five are irrigated with fresh water and five with secondary treated sewage water
(effluent) using a drip irrigation system. Soil texture, water repellency persistence
(WDPT), and OM were measured for all 10 plots. The spatial and temporal water
content distribution in the trees’ root zone during and between subsequent
irrigation events was measured undisturbedly by electrical resistivity tomography
(ERT). Soil water content within the root zone was found highly heterogeneous in
space and in time. Using ERT scans, two sites with relatively wet soil underneath
and two with relatively dry soil underneath were chosen in each plot for further
investigation. Disturbed soil samples from two depths, 0-20 and 20-40 cm, were
taken from each site and tested in the laboratory for weight-based saturation,
current water content, pH, EC, CI, Na, Mg, NOs, P, K, and OM. The overall
finding was that the uneven distribution of water content in the water repellent
soil has a substantial effect on the salinity and nutrients distribution in the soil
profile.
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Israel’s water sector suffers from a great shortage of fresh water. The growing
gap between supply and demand of water enforce Israel to install several
desalination plans which transform energy to fresh water in a process that have
high negative impact on the environment.

Grey Water Recycling (GWR) systems can be an environmentally solution and
play an important role in reducing carbon emissions as they can reduce the use
of fresh water by approx 40% (e.g. by being used for flushing toilets) thus
decreasing the need of desalinated water. In parallel using GWR may have
positive social impacts such as financial saving for households. Although GWR
systems present many advantages, especially for a country that suffers
consistent water deficit, there is still no legislation in Israel for the subject
therefore GWR are not allowed to be installed. A local organization, named the
Grey water Coalition (a Non for Profit Organization) is making efforts to promote
the legislation of GWR systems.

Our case study is based on a consumer survey covering 518 householders in
Israel aiming at identify the attitudes of householders to use GWR systems under
different purchasing/maintenance models. The case study results suggest that
65% of the households will consider installing GWR systems under certain
conditions. It also revealed that consumers prefer large system over the small
one and favor servicizing model over maintenance model (which are based on
consumers ownership of the system). 35% of the consumers have shown no
interest in the system at all due to different fears relating to water quality and
system operation. We believe that raising awareness regarding GWR
advantages will dissolve some of those concerns.
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The Impact of Environmental Education on Environmental Behavior:
The Case of Green Schools in Israel
2N 2'9IX, N'2n-'w nMa
2212 [1"13-j2 NO'02UX, NNIAY NIIFTAI 70117 N'7nnn

The objective of this study is to explore the mechanism through which
environmental education programs affect environmental behavior. The goals of
such programs are to impart environmental knowledge, develop environmental
attitudes and promote environmental behavior. However, we posit that
knowledge and attitudes are antecedents to behavior. To test this hypothesis, we
survey two grades in regular Israeli elementary schools, green schools and
persistent green schools that have an extended environmental program. Using
the results of the questionnaires in a two-step regression model, we determine
that environmental education has a positive effect on the development of
environmental attitudes. In addition, environmental knowledge has a statistically
significant but only marginal impact on such attitudes. Household recycling
behavior has a positive effect as well. However, students who spend most of
their leisure time watching TV or engaging with other electronic media express
less concern about the environment. Those with stronger environmental attitudes
engage in more environmental behaviors. Interestingly, the educational program
had a significant direct effect on environmental behaviors only in persistent green
schools. Therefore, our results suggest that environmental programs are most
effective for the development of environmental attitudes, which in turn are the
strongest predictors of environmental behaviors. Environmental education may
increase environmental behaviors directly as well, but mainly for students who
have been exposed to such education for a significant period of time.
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The VENUS Program
Arnon Karnieli
The Remote Sensing Laboratory, Ben Gurion University

Vegetation and Environment New Micro Satellite (VENpS) is a joint venture of
the Israeli and French space agencies (ISA and CNES, respectively) for
developing, producing, launching, and operating a new space system for
scientific and technological missions. The scientific mission is aimed at acquiring
images for scientific studies dealing with monitoring, analysis, and modeling of
land surface functioning under the influences of environmental factors as well as
human activities. For this purpose the satellite was designed for high spatial
resolution (5.3 m), for high spectral resolution (12 spectral bands in the visible
and near infrared wavelengths), as well as for high temporal resolution (2 days
revisit time). The satellite’s orbit is a near polar sun-synchronous one at 720 km
height with the ability to be tilted up to 30 degree along and across track.
However, each site will be observed under a constant view angle. The system
will cross the equator at around 10:30 AM. The satellite will provide images of
about 150 predefined sites of interest all around the world to the scientific
community.

VENuS is planned to be launched during 2016. The scientific mission is designed
to last two and a half years (30 months) in order to observe two vegetation cycles
in both hemispheres. The scientific mission is expected to end about 33 months
after launch. Images will be distributed free of charge for scientific research.
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Opportunities in Microbial Bioenergy
Bruce Rittmann
Arizona State University

This presentation overviews the potential of the various biomass sources and
introduces the processes by which microorganisms convert the biomass to useful
forms. The talk will highlight what we are doing in these promising areas at
Arizona State University, including using photosynthetic bacteria,
methanogenesis, and microbial electrochemical cells.
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The effect of climate change on arid and semi-arid ecosystems: Directional
changes in precipitation amount and variability
Osvaldo E. Sala
Julie A. Wrigley Professor of Life Sciences and Sustainability, Arizona State
University, USA

Climate change will result in directional changes in precipitation and temperature
leading to warmer and drier arid and semiarid ecosystems. In addition, Climate
change will result in increased precipitation variability with more extreme events.
Major droughts and floods will become more frequent as a result of the increase
in greenhouse gas concentration, as predicted by models and as already
observed in several regions around the world. There will be larger precipitation
events interspersed with longer periods of droughts within a year, and there will
be sequences of extreme dry years followed by multi-year extremely wet periods.
Here, | will use a three-prong approach presenting results from long-term
experimentation in the grasslands of the South West USA coupled with large-
scale simulation modeling and analysis of global data sets. An eight-year rainfall
manipulation study showed that ecosystem responses depend on the time of
exposure to chronic resource alterations. Difference in total aboveground net
primary production (ANPP) among precipitation treatments increased within the
first three years of manipulation. Sustained drought or wet years had different
effect on grass and shrub ANPP with grasses accounting for most of the change
in total ANPP. On the contrary, shrub ANPP had little or no response to changes
in water availability until the last two years when, unexpectedly, shrubs under
drought treatment show significant increases. Results from our enhanced-
precipitation variability experiment showed a strong negative effect of
precipitation variability on total ANPP even though precipitation mean remained
constant; and this effect increased through time. Surprisingly, increased
precipitation variability benefited shrubs but their positive response was
overshadowed by the negative response of grasses. The enhanced precipitation
variability treatment increased species diversity, particularly the evenness
component.

| report on a process-based ecosystem model to simulate water losses and soil-
water availability at 35 grassland locations in the central US under 4 levels of
precipitation variability (control, +25, +50 +75%) and six temporal scales ranging
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from intra- to multi-annual variability. We show that the scale of temporal
variability had a larger effect on soil-water availability than the magnitude of
variability, and that inter- and multi-annual variability had much larger effects than
intra-annual variability. Further, the effect of precipitation variability was
modulated by mean annual precipitation. Arid-semiarid locations receiving less
than 380 mm mean annual precipitation yr! showed increases in water
availability as a result of enhanced variability while more mesic locations showed
a decrease in soil water availability. The beneficial effects of enhanced variability
in arid-semiarid regions resulted from a deepening of the soil-water availability
profile and a reduction in bare soil evaporation that may promote future shifts in
species composition and dominance to deeper-rooted woody plants for
ecosystems that are susceptible to state changes.

| finally report on a global data synthesis that includes 80 datasets from 37 sites
worldwide. Results indicated that precipitation variance has a significant effect on
primary production that is modulated by mean precipitation. Productivity
increases with precipitation variance at sites where it rains less than 339mm per
year on average but decreases at sites where precipitation is higher than
339mm.

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

4

MY ATUIN g

o <
- Q )
symmoics2 1700) U0 “*%




DY'¥ZNN NNAIN — D'7WN1 NNAYN N0'oNaMIRD L2015 Maloj7Ik ,N201 YT N'MIYN ATWIIN

NNIANN2 0'P7T 9'7NND 027 T

NIXNN 777-1'"2 NPONYT N'7373-1100 NXTN'O9IX

[N vivin!
a—-\ ’-\
" // \‘, . N
- 122207 Y TR PANPRY IYRIWIN NTHRN ¢ VY N
43-1°MWN DN ’,.tf\ Jaigs! ) otn

NTIYN TN

enmnnooi 111' 101 UTY]'J



D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

YN TN 77T 'unmx I
'N1I0 1'WNXA
N'27IXN 7YY ,091 '9'7nN N'7nan

NN TNIMA 0Y2' 719 07T W NNaam NdNY T¥7 N'7a17a0 nimnnnnn '7nn

DAl O'2IT NNIEAN DY917N N'ANIX 'ANYN 1IXY] NN2AM NIRMYNNYT 1072 071y NINNSNN
97NN X7 AN ORYIVI9N NNIPARN TRX 12'D 777711 D X¥N1 .N2107 0'nm 'M7a
NINDd NON'RAIL,NPZINAXR DNT NITAN 7702 ,NN2N NIXINA D NI .09 7Y ipnn 7117
200 'Dn %20 -37 yant qr 2020mawal 2013 nawa %6 -37 yaan? niox TN
qQXI N"YYNA YIXA? D'WURI D'D210N7 DAYN] NINYRR NI0'WA 7777110 QX" D700 .vn
D22 77T NIX"7 DI TY D'YNWNN 07320 NN L9012 .N2M07 DTAd DN D719
-D DTAIN 17X D72 NN .0TX 2 7Y It DY DNNAN D'NNY DY ¢ NNz 01N
29100 NN 7w nivn %85-90 nrinnn "puxy T

D'VAI7N D'ATIN] WIN'Y 0'01 7V 77T NIX"'? NWTN N"AI71100 NNN'S 77 T1'20110
D"NNX NNIPNRN DINYIY M'YYN UIN'Y? DMXNIN WK N22A07 'NITT 77 D'17V190
N2YN NN2INMN NIFMNIoN NIM' NIV'WY N'DI7N NU'WI NYXIN IT NA17100 )N 7vani
NI'7YN DTN DNIYEN NRNND NY'YN NNNIBY N'UNTIRD NU'YN .N"YYN7 DY
YIiNn'y NMYONXN DAl D'NA0 0N NU'79 Ny'an ,0"N1ionn 0''7nN% onxa Nir'?2>'7on
[12'0 1Y NNAIT ,0TX "2 7w 7o8n7 DR X7 DTamn "awn mnt-n 072 nina

NIX NY'NLUN NNANN .'N20 TIVNA DYINN YK NIY NITIDA 7W NMIpnn DNl

D791 NN'PR NN2NN L0 YR DAl D71Y2 DI NN NNNIdAN N1A171500
.071¥y2 DY 77712 X' DY NISNIYA

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

NTIYN TN

pswmaws 07170 U0 "*%




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

xawn n7109n Aann% ofp'T X 0N TN NN
Sixaa maT 30t a 2ot Ty TR nroix
N'17°IXN TIwn ,091 '9'7nn nynn’
[NX1 7XINY ,TOIN?
/> ,n1an’

IX7N NV D'722IN ,N'ANIRN PYN 72U DINR DNIVREON NIV ,NIANNY D'P7TN '9'7NN
D"917n NN w' (70wN IX DIN [120) DINK N2ANIX XYY TIYa .07 I 079271 02777
NISI7N NIFIBY X7 NIIANNN NIVROT7 , 121 NT'A ,NN ,NMIRTI0 NANIX (12D D'YTNNNI
ninnnxn 0ava Mop?T? nonra nnn niraizinov Tan xpEn NILA DIY'Y NIWTNRNN
D'XI7IN) NMIANNY? D'P7T '9*7NN NPONT7 DTV 02172 WIN'Y T21D NIR'A NNNSNN
DNINENONITAN NNNYT NIFAIZID0 NIN'DIZNNA 'YX DYPYINI (IR 1T D277
NPoNnY? (7'0079 N7109 |10 ,NI'VVY'O IX NIAIZIA NI7I09]) D7 MNIN2 D'X¥YNIN D'VLVI'O
(I 0T 97NN 0RO 17X) NNIRNNA WIN'W? 07T 'o'7Nn

11N21 "7XIW NNIANNN 7YN2 N7109 '00Ian V9] '9'7NN A17'W" INNNIDY 7NN NNaoNa
NN NIYXNXRD 78U 27T 11X"7 N71091 win'wn NIFM2Ron DIZyimn nrzyn mnini
na'm 7w jnana ,(Well-to-Tank) "75m% axann" yopna Tpnnn NINtn .00 IThn

"y YXI2 NIN1IN 7¥ 12N .01IY 07910 D'?7T MIXINI NIFAI71100 ,N7109 NNIPn D7wNn
,ANNNN 'TA NIVYO NIX 7721, 'K INKRN NANIRN Twn 1y Nnio YW GREET %Tin
N1N11 L[> 1D .DAIYA D'P7TN NIX'2 N'OATIRD NI7YNT 0O7RIIAIPD D'NNTAN NI0YO
INNID ,91027 .NININ NIRXIN 7V 1'70N2 NNIYND 7812 Mmwunn 7'nnn 7w Imyswin
NI9I7N 190N7 NIMWAN 17X7 NIYINI DIWN 02N NIVY790 7w (Ni7vini) Nty

Y20 121 V91 NICOIAN

NNNN T2 NI0'Y79 NIND IXI* NI7109] DIPNY D'P7T MIXMY TIYA D D'RIN D'RXNNAN Py
11N 02NN 2N, (N'YVINI9NI NT2N'9N NIDITN VYNY?) D'AXNNN D'P7T7 oNa
TAOIX' ,XNAIT7 D .NANN 'TA YVIIA DT 277 7w 21X 0XY ,0N170 — Nir7'w [0 Niv'on
091 10 WW-nw? W1000-> 7w N2yIN Y2 XN DY W AKX 70'V 'Y 0INT 'YAL
DY NIMRYN YV 79 2o 70N iy napnn "oyw? m 200 vynd 7w nyin

http://www1.eere.energy.gov/bioenergy/pdfs/mypp_may_2013.pdf :qinn [1]

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

MM TN Y8

stz 19| YN




DY'¥ZNN NNAIN — D'7WN1 NNAYN N0'oNaMIRD L2015 Maloj7Ik ,N201 YT N'MIYN ATWIIN

Sustainable production of microalgae biomass for fuel and bioproducts
Stefan Leu, Aliza Zarka, Inna Khozin-Goldberg, Sammy Boussiba
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Nanoparticle Emissions of an Internal Combustion Engine Fed with
Methanol Reforming Products
170110V TIIRY, |NW'79 78O
I'120, N'N'19 N9 WIIN7 NTAVAN, NIJIdA NOTINT NV?I79N

Most modern transport systems use internal combustion engines (ICEs) as main
power plant, which are greatly responsible for fossil fuels consumption and
environmental pollution due to GHG gases emission and hazardous pollutants.
The utilization of more fuel-efficient ICEs together with low-carbon-intensity fuels
is, therefore, of great importance, as it mitigates the negative impacts of
petroleum fuels usage.

One of the ways to improve ICE’s overall efficiency is to utilize the thermal
energy contained in the exhaust gases. This energy can be used to promote
endothermic reactions of alcohol reforming, which converts the original liquid fuel
into gaseous hydrogen-rich fuel. The reforming products have better combustion
properties and therefore lead to lower pollutants formation.

Nanoparticles are one the most hazardous ICE’s emissions and have received
increasing attention in the last years due to their adverse health effects. Severe
pulmonary diseases are caused by nanometric carbon particles, which have the
ability to rapidly enter the systemic circulation after inhaled.

The main goal of this study is to compare the nanopatrticle emissions of an ICE
fuelled with gasoline and methanol reforming products. For this purpose, a gen-
set gasoline-fed carburetor single-cylinder Sl engine was modified to allow
working with both fuels. Particle emissions were measured using TEOM (particle
mass), Nanomet-3 and Engine Exhaust Particle Sizer (EEPS-3090) equipment.
The obtained results show a great potential of energy efficiency improvement
and emissions reduction by applying thermo-chemical recuperation of the waste
heat through methanol steam reforming and direct injection of the reforming
products into the engine’s cylinder.
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Advanced Oxidation Processes in the toolbox for treatment of micro-
pollutants in water: a review and recent field results
Micha Eshchar!?, Elli Margalit?
WisE Solutions, AOP-Tech.
2Atlantium Technologies, Beit Shemesh

Volatile Organic Compounds (VOCs) and other contaminants may disqualify
water for use even if present at low concentrations, subjected to their potential
risk and detection level. Advanced Oxidation Processes (AOPSs) are alternatives
to traditional non-destructive water treatment technologies. AOPs produce highly
reactive oxidants, hydroxyl radicals (HO+) under ambient temperature and
atmospheric pressure. UV based AOPs utilize the energy of ultraviolet (UV)
irradiation, directly or indirectly for degradation/oxidation of various contaminants.
AOPs are long acknowledged as a viable technology for treatment of various
micro-pollutants in water, including best available technology for treatment of N-
Nitrosodimethylamine (NDMA). However the implementation of AOP for
operational water treatment plants in a global view was limited so far, mainly due
to high energy inputs required for the generation of radicals.

We will present recent results of successful pilots for treatment of VOC
contaminants, which include H202, O3 and NaOCI as radicals™ donor. In a case
study done in Israel, complete removal of Trichloroethylene (TCE) was achieved
for a 100 m3/h well with very restrict footprint. The achieved overall treatment
cost was lower than the shadow price, without volatilizing VOCs in populated
urban areas. The Electrical Energy per Order (EEO) of reduction was 0.85
kwhr/m3, under challenging conditions and including radical sinks that will be
presented.

In another pilot done with "Mekorot" in the south of Israel, promising results have
been achieved for oxygenation of hydrogen sulfide in brackish water.
Environmental considerations, reaction kinetics and engineering aspects in the
design of micro-pollutant removal will be given.
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Brackish Water Desalination using Flow Reversal technology for High
Recovery and Low Antiscalant: Field Experience
Jack Gilron!, Noam Perlmuter?
'Head, Dept. of Desalination and Water Treatment, BGU
Management, ROTEC

Limitations of water resources, problems of concentrate disposal, and increasing
stringencies on release of chemicals to the environment are driving needs for
higher recoveries and reduction of antiscalant usage. The new process of flow
reversal meets these needs by periodically switching the inlet and concentrate
connections at times that are less than that of inductions time for sparingly salts
to scale the membrane. Two recent pilot studies were completed, one involving a
120 m3/day grassroots brackish water RO unit in Israel and the other involving
retrofit of a 1000 m3/day brackish groundwater abstraction plant in Europe. In
both plants recoveries were increased significantly, and in the European plant no
antiscalant whatsoever was used. The recovery in the European plant was
reliably increased from 50% to 75%. A newer plant has also been piloted in
China. The experience with these plants and the potential process improvements
they allow will be surveyed.
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High rate hydrogenotrophic groundwater denitrification in a pressurized
reactor
A 7DMm 0 ITY L TOWON T
/11200 ,N'N2A'201 N'NITX NOTIN

Safety concerns, poor utilization of hydrogen gas and low denitrification rates are
the main drawbacks limiting the use of hydrogen based systems for denitrification
of groundwater.

In this research, an innovative pressurized hydrogenotrophic reactor for
denitrification of groundwater is presented. The common concern of nitrogen gas
build-up in a pressurized denitrifying system is addressed by the idea that in
continuous operation a gas-liquid equilibrium is achieved according to Henry's
law and effluent water carries excess N2 gas out of the reactor. Since nitrogen
reaches equilibrium and is not accumulated, no gas purging is required and
hydrogen loss to atmosphere is limited only to the dissolved hydrogen in the
effluent. At gas-liquid equilibrium, a non-dangerous low pressure H2-N2 gas
mixture free of oxygen is formed in the reactor’'s headspace. The reactor is
operated under an unsaturated flow regime as a trickling filter where water is
recirculated over biofilm carriers with high surface area, so that high
denitrification rates can be achieved .

Feasibility study showed that the proposed reactor can reduce a typical inlet
NO3--N concentration of 25 mg/L to the worldwide standard of ~10 mg/L in the
effluent at high denitrification rate of 2.1 g NO3--N / (Lreactor-d) with hydrogen
utilization efficiency of 92.8%. A gas-liquid equilibrium with partial H2 and N2
pressures of 1.4 and 1.6 bars, respectively, was achieved after ~1 day.

In conclusion, the current system present a promising alternative for treating
nitrate contaminated groundwater at high denitrification rates, yet with safe and
economic operation .
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Producing Energy from Wastewater

Genetically and Chemically Engineered Bioelectrochemical Components
for Bioelectricity Production
Lital Alfonta
Life Sciences, Ben-Gurion University of the Negev

Microbial fuel cells are devices in which microorganisms serve as catalysts for
fuel oxidation in the anode and/or for oxygen reduction in the cathode, hence
enable the flow of electrons in an external electrical circuit. These bacteria were
termed as exoelectrogens or electricigens, however, many aspects of the
mechanism of action are still not well understood. In our work we have set out to
engineer bacteria and yeast such that different redox enzymes will be surface
displayed and subsequently wired to electrodes, such that the electron transfer
(ET) pathway will be well defined. In my presentation | will demonstrate the
characterization of our genetically modified living systems that are designed to
deliver electrons to and from electrodes, hence behave as true electricigens. We
have explored both site-specific wiring as well as non-specific wiring of these
genetically modified microorganisms to electrodes and studied their
electrochemical behavior as a result of these changes. | will describe our
approach for the display of enzymes suitable for anode compartment and for
cathode compartment of a biofuel cell. | will also describe our efforts towards the
site-specific wiring of these modified bacteria and the performance of these cells
as well as our different approaches for non-specific wiring of these
microorganisms as well as redox active enzymes.
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Microbial Fuel Cell based on Ru Cathode Catalysts for Bioremediation of
Aromatic Hydrocarbons and Electricity Production
T9niny nox L1170t Ynmw 200w 007x 0D npan
YX"X NV'012UX ,N''D NoTIN'
7X"IX NV'0I2IX N7 1112

Background: A typical two chamber MFC consists of a bacterial anode and air
cathode compartments which are separated by a proton selective membrane. The
bacterial cells oxidize an organic source under an anaerobic environment and
generate electrons and protons. The electrons transfer to the cathode through an
external circuit while the protons transfer to the cathode through the proton selective
membrane. Electricity is produced when the electrons combine with protons and
oxygen in the cathode chamber. Electrode materials play a key role in enhancing the
electricity generation in the microbial fuel cell. In this study, a new cathode catalysts
(Ru chalcogens) was synthetized and compared with a platinum (Pt) cathode.
Methods: Ru chalcogens synthesis. Examination of cell voltage in MFC based on Ru
chalcogens catalysts cathode, compared to MFC based on Pt cathode.

Results: The Ru chalcogens catalysts that were synthetized are: RuzSe, CosRuz2Se2
and CosRuSez. It was found that the power density in MFC based on CosRuSe2z was
only 15% lower than in MFC based on Pt catalysts, when acetate served as carbon
source. When the MFCs were operated using phenol as the sole carbon source and
Ru2Se, CosRu2Se2 or CosRuSe:? as catalysts, the obtained cell voltage was about 30
% higher than in MFC that was operated using Pt catalysts.

Conclusions: MFC based on Ru chalcogens catalysts are cost effective and
generate high cell voltage when phenol is used as the sole carbon source.

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

MU NTUIN %

eI -2 1| umﬁ G o




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

NIX7NA1 YIN2 D'7NN -D'D9WN ARANIX Nj7on
1T 7XIT
WA YyI' -2TA 7837 1T 27nn

N{79N DINNA DZNN DIT'RA [0V TWR N7wUnn NI07NN 150N 172700 NRNNXD DY
N1AN7 TIYNN .nonIa 71091 70N 1IX"7 NIOON IXZIN 21 NONIA N7I091 N'ANIX

7¥ NMP'YN NNUNN TYWKRD ,N0NIM N71091 N'ANIX NPON DINNA DMPNA 1NN D200
DIXNAXI NNNO9N N ,N7109 NINVN NY'IN DY7 NANIXR 7W N0 Do KN IT NDIN
DZNNN DX NHYNYT ,ND TV 1Ny 0MpNAN 7¢ 013'0 Y¥A7 IXN N7V RIT XN
TIUNN NINYTN? DIYRY ,0nIY*1 DNN¥N DTN DX )1Yn7 ,071V2 0'wyIn 17X7 YK
.0"TNY NN 2D 7y y'nn

D'9WUN N'ANIXK NPON7 7RYI0190 ,Nnawa AR (17 500 -> ,005W 7w nnixy Nind NINNY
min ') N?'NNd'Mw 1rdn ,ma in (COD 10,000 Ty) ndina 0'snn 0'¥in Nind "7y
[71N WIN'YY7 27 XTI 2'90N NFZR¥IVION N'ANIXN NIND .0MPNIN 0D9WA 21 AN
AIX'] DFTPNRNAY DNZNN D'97TY 27 .NXRN 27T /7nwnin nwa? X971 mxy 719100

2V2 DMPNN YINNYT Y7In .TARIXY IR U0 XY 1D - ARON7 N0IYD IX DY NFANIR
[21,0"pT'N 277 'RN Y 0'7'W0 DININ 291 NRANIR NRON (12D ,07190 N'M2N0 NRI9N
MINN '1'Y7 DPIPT K71,0"P0 D'DOYN 11Yn 7Y 0'DNNoN TWKR DMpPNN T7nNn? ymin
.0DOYN NIMYN 7v

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

DMV TV 4 gy S

*

aume e VST *




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

Microbial Fuel Cells for Municipal Wastewater Treatment under Realistic
Nutrient Conditions — Robustness of Performance, and Effect of
Suspended-Cells
Keren Golub'?, Uri Gophna?, Judith Rishpon?

Molecular Microbiology and Biotechnology, Tel-Aviv University
°The Porter School of Environmental Studies, Tel-Aviv University

As the demand for water increases, wastewater reclamation plays an important
role in water resource management as it provides an alternative approach for
reducing surface freshwater usage for irrigation and industrial requirements.
Microbial fuel cells (MFCs) have received much attention as a sustainable
technology that generates electricity simultaneously with wastewater treatment.
We followed the composition dynamics of the anode-respiring-bacteria (ARB)
and suspended-cells of the bulk liquid from which the anodic biofilm originates in
a single-chamber air-cathode MFC that was switched from high-phosphate
(equivalent to PBS 50 mM) to low-phosphate concentrations (16 mg L P). The
ability to generate voltage following this downshift was unpredictable, attained in
one cell but not another. In contrast, when cells were operated in low phosphate
from the beginning of inoculation, a higher and stable voltage was reproducibly
obtained in all cells, faster than cells inoculated with higher phosphate
concentrations. Examining temporal changes of community structures of the
suspended-cells and ARB, showed a switch from a Geobacter-dominated-biofilm
(31%) to a co-dominated community composed of Geovibrio (27%) and
Geobacter (23%), while in similarly treated MFC, a reduction in Geobacter
abundance (from 51% to 38%) was observed with no increase in Geovibrio
abundance. Additionally, voltage was associated with changes in OTU richness
of suspended cells in both MFCs along the experiment under different phosphate
concentrations. Thus, phosphate availability has a significant effect on microbial
composition stability associated with electrochemical performance of MFCs.

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

MY NTUIN &

momersa a0 V) e




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

Energy-saving wastewater treatment process based on advanced
anaerobic technology (AAT)
Isam Sabbah'?, Nedal Massalha'?3
'Environmental Biotechnology, R&D Center The Galilee Society
2Biotechnology Engineering, Ort Braude College
SEnvironmental Engineering, Ben Gurion University

The reduction of sludge production and a parallel increase in methane production
are major challenges on wastewater treatments plants (WWTP) worldwide. One
possibility to increase methane production is the use of an advanced anaerobic
treatment technology (AAT) for domestic wastewater. However, it is well known
that anaerobic processes are highly sensitive and vulnerable to fluctuations of
organic and hydraulic loads. They suffer active biomass washout from reactors,
are sensitive to inhibitors and require lengthy acclimation periods to achieve
efficient biodegradation. Most of the anaerobic reactors developed and operated
to maintain biomass through self-immobilization processes have thus far been
based either upon the formation of granular sludge or biomass attachment to a
support material.

This study explores the development of an innovative anaerobic treatment
technology that facilitates increased stability of a microbial system within extreme
environmental conditions. This technology should allow for both low and high-
strength wastewater to be treated by uniquely shielded bacteria able to tolerate
inhibitors such as salinity, fats, and pesticides present in the wastewater.

The immobilization of adapted or “modified” dry anaerobic biomass in a
hydrophilic polyurethane matrix serves as growth media in the bioreactor. This
unique method allows entrapment of high concentrations of methanogenic
communities within the inner-pores of the matrix. The study shows that both the
methane production can be enhanced and denitrification can be kept stable with
the residual organic carbon. The methane production can theoretically be
increased from a standard value of 8.8 m3/PE to 11 m3/PE a.
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Climate changes over the Mid-East & Israel —recent observations and future
predictions for 215t Century
Pinhas alpert
Geosciences, Tel-Aviv University

| will review the recent trends in temperature and rainfall

and the future projections based on IPCC and our regional climate simulations.
Outstanding features found in the Mediterranean trends will be investigated in
relation to environmental impacts. For instance, potential changes in dew
frequencies will be shown.

Focus will be given to tendency to extreme
weather over the Mediterranean region and Israel employing both downscaling
approaches and observations.

| will present our regional climate modeling results performed in Tel-Aviv
University in order to predict the

changes in extremes.

These are analyzed along with changes in the synoptic systems. For instance,
the number of days with the dry "Red-Sea trough" synoptic system has doubled
in the last 50 years, and which can be directly related to some recently observed
and projected climate changes.
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Function and vulnerability of key Mediterranean woodland species under
drought and grazing
Paivi Yuvalt?, Yagil Osem?!, Shabtai Cohen?!, José Griinzweig?
Volcani Center, Agricultural Research Organization, Beit Dagan
2Faculty of Agriculture, Food and Environment, The Hebrew
University of Jerusalem, Rehovot

Increasing temperatures and lower precipitation are predicted for the Eastern
Mediterranean, leading to more and more severe droughts. The central role of
water availability in determining the structure and function of vegetation makes it
vulnerable to climate change. Plant species coexisting in the same habitat can
show very different responses to drought, including mortality, but the
mechanisms underlying such responses in eastern Mediterranean woody plants
are not clear. We are investigating the response of key woody species of eastern
Mediterranean woodlands (Quercus calliprinos, Phillyrea latifolia, Pistacia
lentiscus) to drought, mechanisms of their drought resistance, and grazing as a
potential management option to decrease their drought related mortality.

Preliminary results show significant interspecific and temporal variations in plant
water status. During dry seasons pre-dawn and afternoon plant water-potential
and gas exchange decreased progressively, and drought stress peaked at the
end. Although the relative sensitivity of stomatal and hydraulic responses was
similar among species, vulnerability of the water transport system to stress
decreased from Quercus to Pistacia and Phillyrea (P50 -1.97Mpa, -3.06 MPa and
-6.8 MPa, respectively). Phillyrea reached very low water potentials (-8.6 MPa,
compared to -4.6MPa and -4.7MPa for Querucs, Pistacia) and operated well
below the turgor loss point during the dry season. The effect of grazing on plant
water status is complex, and depends on vegetation characteristics. Species-
specific differences in drought resistance might give rise to major changes in
vegetation composition in eastern Mediterranean woodlands under future climate
conditions.
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Rethinking the Ecological Self: From the "Wild" to "Urban” Socio-Ecological
Self
Nir Barak
Political Science, Hebrew University

The "Ecological Self’ is a core concept in environmental philosophy. This concept
implies that humans are essentially embedded in “wild™ nature; that the Self is
porous and open to the world rather than disengaged and atomistic. This
recognition results from the process of Self-realization — a type of ecological-
philosophical introspection. This paper suggests a critical and extended version
of the "ecological Self’; it scrutinizes additional layers found between humans
and "wild" nature—clothing, architecture, urban environments, social and political
environments. Environmental philosophers often apprehend these layers as
hindrances and even alienating obstacles to the process of Self-realization. This
paper argues against this line of reasoning. Recognizing that Self-realization is
an ongoing, quotidian, process and not an instant enlightenment suggests that
these layers are integral to the process and might play a vital role in it. Through a
careful analysis and interpretation of the writing and art of Friedensreich
Hundertwasser (1928-2000, Jewish-Austrian artist and environmental activist),
the article analyzes these additional layers, and especially the city, as possible
mediators integral to the quotidian process of Self-realization and offers an
alternative conceptualization termed “five-skinned socio-ecological Self'. The first
skin is the epidermis-creative skin; the second is symbolized by clothing and
includes needs and wants; the third is our city-homes and symbolized by
architecture; the fourth is the social and political urban environment; the fifth skin
is the natural world.
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21-20 -n nixna CMIP5 9"y |D'nna nAThn 'wa
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My focus will be on the analysis of changes in the atmospheric rainfall over the
Mediterranean and the Mid-East in CMIP5. | will also show our results for the
several extreme indicators over the E. Mediterranean & the whole Mid-East.
Our precipitation predictions for the Mediterranean employing both high-
resolution MRI Japanese runs and our ensemble RCM model simulations show
increased inter-annual variability and probability of multi-year droughts.

Here, | will show analysis of multi-model CMIP5 rainfall for the Mid-East and the
Fertile crescent both for present period and for the future.

For the present period present day runs will be compared to several gridded
rainfall analyses including, NCEP reanalysis, APHRODITE etc.

Several rainfall indicators will be analyzed.

Predictions from several climate models will improve our ability to answer
questions such as “what is the probability that there will be a multi-year drought
or severe heat wave in the coming decade?” and help inform our policy makers
about adaptive response.
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We investigated interannual (2000-2014) changes in evapotranspiration (ET) of
(1) pine plantations, (2) natural oak, and (3) natural pine-dominated woodlands in
Mt. Carmel. To this end, annual ET was assessed at 250 m spatial resolution
using a model that is based on relationships between satellite vegetation indices
and eddy covariance ET (VI-E) from six Mediterranean FLUXNET sites. Rainfall,
air temperature and radiation from eight meteorological stations were
interpolated over the entire Mt. Carmel area using elevation as a covariate. To
examine climatic effects, a path analysis of multivariate causal forcing variables
and ET relationships was conducted using the Analysis of MOment Structures
(AMOS 18.0, IBM® SPSS®) tool. Results showed a negative trend (-6.5 mm y?,
p<0.05) in ET for Mt. Carmel woodlands since 2003. This trend agrees well with
the negative trend observed from the operational 1-km ET product of MODIS (r =
0.89, p<0.01). Annual rainfall amount explained ca. 70% of the decline in ET
during the years that preceded the large wildfire of December 2010. Pine-
dominated woodlands were most vulnerable to prolonged droughts, while oak-
dominated woodlands and pine plantations were less vulnerable. The spatial
relationship between ET decline prior to the wildfire, and posterior burnt area
suggests that much of the fire-spread behavior could be predicted through the
extent of ET decline.
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Ecological factors, rather than inbreeding depression, determine survival
and sex ratio in the endangered annual dioecious plant, Rumex
rothschildianus
190 7ar 2, quoiw nURL, TR MINZ, 0D )
21aX 7N NU'0I2IX, NRXN TN
D'¥I2'70 12'10, 'NA'A0 1'N?

Dioecy, the presence of distinct male and female plants, is widespread in
angiosperms, but rarely in annual species. Sex ratio influences effective
population size, leading to negative population dynamics and extinction. We
studied the effect of ecological conditions and inbreeding on sex ratio and fithess
in the endangered dioecious annual plant, Rumex rothschildianus. Females from
15 maternal families were crossed either with sibling males (“sib-cross”), with
males from another family (“outcross”), or with a mixture of males from three
families (“multi-cross”). The offspring seeds were grown in either greenhouse or
in a natural habitat. In the greenhouse, germination was higher in seeds from
multi-cross treatment, compared to seeds from either sib-cross or outcross
treatments (85.8%, 75.6%, and 75.3%, respectively), and 99% of the seedlings
survived across the three cross treatments. In the natural habitat, average
germination was 49.2%, with no significant difference between cross treatments.
No difference in survival was found between cross treatments (average 51.8%).
We found significant interaction of family and site for survival rates, but no
significant interaction between treatment and site. Among the 15 families, sex
ratio was significantly female-biased, and this female bias was significant also in
the next generation for the plants in the greenhouse, while in the natural habitat,
the plants that survived did not deviated from the 1:1 sex ratio. We conclude that
environment is the most important factor affecting fitness and sex ratio in R.
rothschildianus, and that inbreeding depression is lacking in this species,
perhaps due to purging of deleterious mutations.
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Food security and sustainability: can one exist without the other?
Elliot Berry
Human Nutrition & Metabolism, Hebrew University

Objective: To position the concept of sustainability within the context of food
security.

Design: An overview of the interrelationships between food security and
sustainability based on a non-systematic literature review and informed
discussions based principally on a quasi-historical approach from meetings and
reports.

Setting: International and global food security and nutrition.

Results: The Rome Declaration on World Food Security in 1996 defined its three
basic dimensions as: availability, accessibility and utilization, with a focus on
nutritional well-being. It also stressed the importance of sustainable management
of natural resources and the elimination of unsustainable patterns of food
consumption and production. In 2009, at the World Summit on Food Security, the
concept of stability/vulnerability was added as the short-term time indicator of the
ability of food systems to withstand shocks, whether natural or man-made, as
part of the Five Rome Principles for Sustainable Global Food Security. More
recently, intergovernmental processes have emphasized the importance of
sustainability to preserve the environment, natural resources and agro-
ecosystems (and thus the overlying social system), as well as the importance of
food security as part of sustainability and vice versa.

Conclusions: Sustainability should be considered as part of the long-term time
dimension in the assessment of food security. From such a perspective the
concept of sustainable diets can play a key role as a goal and a way of
maintaining nutritional well-being and health, while ensuring the sustainability for
future food security. Without integrating sustainability as an explicit (fifth?)
dimension of food security, today’s policies and programmes could become the
very cause of increased food insecurity in the future.
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Ultrafine particle emissions by in-use diesel buses of various generations
Leonid Tartakovsky?, Jan Czerwinski®, vladimir baibikov?,
Andreas Mayer?, Pierre Comte3, Mark Veinblat!, Yan Zimmerly3,
Ran Amiel!
ITICEL, Mechanical Engineering, Technion
2VERT, VERT
SAFHB, Bern University

Ultrafine particles (UFP) are major contributors to air pollution due to their easy
gas-like penetration into the human organism, causing adverse health effects. In
2012, diesel particulates were classified as carcinogenic (group 1) to humans. A
strong correlation between exposure to diesel particulate matter and increasing
rates of respiratory and cardiovascular diseases has been found.

We analyzed UFP emissions by buses of different technologies (from Euro I till
Euro V EEV - Enhanced Environmentally-friendly Vehicle) at low-load regimes
and the effect of load and engine speed on UPF number concentrations at Euro
V buses. Additionally, the emission-reduction potential of retrofitting with a diesel
particle filter (DPF) is demonstrated.

A comparison of the measured, engine-out, particle number concentrations
(PNC) for buses of different technological generations shows that no substantial
reduction of engine-out emissions at low-load operating modes is observed for
newer bus generations. Retrofitting the in-use urban and interurban buses of
Euro Il till Euro 1V technologies by the VERT-certified DPF confirmed its high
efficiency in reduction of UFP emissions. Particle-count filtration efficiency values
of the retrofit DPF were found to be extremely high and greater than 99.8%,
similar to that of the OEM filter in the Euro V bus. The results from the
experiments on the influence of load and speed on UFP number concentration
showed decrease in UPF numbers at constant engine speed as load increase,
and an increase in UPF numbers on constant load as engine RPM increase.
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Integrated Basin Management

Willingness to use, to pay and to maintain treated water cycle
Jawad A.H Shoqeir
Earth and Environmental sciences, Al Quds University

Adaptation of advanced agricultural practices to less developed regions is often
hindered by cultural and sociological as well as technological barriers.
Consequently, populations in regions which could produce a surplus of
agricultural products often suffer from malnutrition and at times even starvation.
Inefficient use of available water and rejection of alternative water sources (e.g.,
treated effluents) exacerbate the situation in semi-arid regions. One example of a
cultural barrier is the perceived prohibition by some religion groups on using
treated effluents for irrigation. The overall objective of the proposed project is to
help overcome the barriers that prevent the use of marginal water and advanced
irrigation techniques in less developed, semi-arid regions. This research
investigates the awareness, in addition to the willingness to use and willingness
to pay for treated water in agriculture. Results are reported from surveys of both
farmers and consumers in some Palestinian towns, Ubaidia, Dura and Jifna.

It was found that age, marital status, average monthly income, land ownership,
area of land planter and irrigated, type of water use for irrigation, water shortage
problem and belief are significant in explaining willingness to use and to pay for
treated water for farmers, and that gender, marital status and average monthly
income are significant in explaining willingness to use and to pay for products
irrigated with treated water by consumers, which shows important differences
that exist between farmers and consumers.
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Colorado Basin River — Federal, State and International Water Management

Introduction: After years of negotiation, the USA and Mexico amended
their Colorado River treaty in 2012. Minute 319 allows Mexico to (a) defer
deliveries of water while the country repairs infrastructure damaged in a
2010 earthquake; (b) store this water — as well as water it conserves or
produces from new water supply projects — in US reservoir Lake Mead; (c)
share in both system surpluses and deficits; (d) implement measures to
address salinity impacts and allow reservoir releases to benefit the
environment; and (e) establish a pilot program for US water users to fund
water infrastructure and environmental projects in Mexico.

Methods: Nonprofit organizations planted seedlings prior to the pulse
flow. Then, from March to May 2014, the countries released a 130M m?
“‘pulse” of water into the 113 km stretch of Colorado River below Morelos
Dam.

Results: Met with community celebrations along the way, these flows were
the first in decades through much of this reach of the river. The plantings
germinated. The pulse flow resulted in both increased surface water and
replenished alluvial ground water. These revived riparian vegetation — and
attendant wildlife — along the entire stretch. While most of the water
soaked into the ground in the first 60 miles below the dam, a smaller flow
reached the sea for the first time in decades.

Analysis: Not only were there positive ecological benefits, there were
community benefits that had not been fully anticipated. The countries
intend to extend/expand the treaty.
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Environmental Well Being for Peace Building
Dimitrios Zikos?!, Felix Rauschmayer?, Richard Laster3, Galit
Wellner3, Jawad Hasan*, Yuliana Griewald?*
!Division of Resource Economics, Humboldt University Berlin
2Dpt. of Environmental Politics, UFZ - Helmholtz Centre for
Environmental Research
3Director of the Well Being in Digital Media Forum, Ben Gurion
University of the Negev
4Earth and environmental sciences Department, Al-Quds
University

Addressing the much debated role of water in conflicts becomes particularly
challenging when focusing on the West Bank, a region with extreme water
scarcity aggravated by a protracted political dispute which has been ongoing
since for more than a half a century. This complex case becomes even more
relevant in the context of environmental peace building because of the intensity
and durability/longevity/duration of the Israeli-Palestinian conflict. Although the
conflict as such is not centred on natural resources, addressing scarcity and
developing and implementing joint water policies has long been argued to
constitute a prerequisite for a lasting peace in the region (cf. Carius, 2006: 62).
This multifaceted interrelationship between water and conflicts in the troubled
Middle Eastern context and especially in Israel and Palestine, enjoins us to
rethink basic notions beyond peace building, such as democracy, environment
and well-being, and calls for new concepts and innovative actions capable of
responding to the increasing challenges of the region and of a globalized world.
In this paper, based on a joint research project proposal, we discuss a multi-
disciplinary integrated framework of well-being aiming at advancing the
understanding of why people may cooperate across boundaries to safeguard
ecosystems. Here, we include classical self-regarding reasons, but also other-
regarding as well as non-anthropocentric reasons environmental notion. Such an
integrated framework will allow us to better understand the link between the
environment and well-being and investigate the potential of environmental
cooperation in contributing to resolving conflicts. Overall we would like to develop
further the proposed framework so as to explore the interrelation of
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“‘environmental well-being” and “environmental peace-building” in the Israeli-
Palestinian conflict.
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Assessment of the role of National Water Governance under the New
Palestinian Water Reform Laws
Nasser Al-Khatib?, Jawad A.H Shogeir?, Gull Ozerol®, Linda
Majaj!, Huda Raddaydeh?
Water and Environmental Development, Organization
2Earth and Environmental sciences, Al Quds University
3CSTM, University of Twente

Water governance addresses the management of available (conventional and
unconventional) water resources, as well as the formulation and implementation
of water laws and legislations. The water sector in Palestine faces rapid
population growth rates, lack of communication among stakeholders, complex
flow of information, and poor cooperation among the various governance sectors.
This, in effect, called for urgent water sector reform in order to cope with the
ongoing and increasing risks and crises in the water sector.

The new Water Law of 2014 provides recommendations based on the principle of
equitable and efficient provision of water according to Article (3). The law also
stresses the integrated management approach among all public water utilities,
including the National Water Company, Water Regulation Council, and civil
society institutions.

However, the reform did not take into consideration the Law of the Ministry of
Agriculture (Instructions No. (3) for the Year 2012for the reuse of treated
wastewater for agricultural purposes. This has led to an overlap of governance
among the responsible ministries in this sector.
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Collaborative Governance in the Watershed
Peter M. Ornstein
Sturm College of Law, University of Denver
LLC, Colorado Mediation Center

Inter-jurisdictional watershed governance is rife with complexity relating to
competition over incompatible uses of a finite resource; unpredictability of the
ecological and physical systems; and subjective notions of fairness and justice.
There are a wide variety of collaborative governance models that bring together
people, institutions, and government agencies to resolve issues concerning
interests that cross jurisdictional boundaries within watersheds. These
governance structures vary with respect to stakeholder trust and participation,
decision-making processes, and longevity of the decision-making body.
Outcomes of the governance process are influenced by the mission given to the
governance group, the composition of the group, the framing of the issues to be
resolved, the accessibility and level of certainty of the underlying facts, and the
extent of the group’s decision-making authority. This presentation will
summarize the breadth of collaborative governance group models used for a
wide range of environmental issues which are relevant to watershed governance,
and review published case studies that address subjective notions of fairness
and justice.
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Success in Community Recycling and Challenges to Further Innovation
Eric Lombardi

The City of Boulder, Colorado, USA, is an exemplary success story in growing a
first-class recycling program in a community with little enabling government
regulation, some of the cheapest landfill rates in the U.S.A., and a geographic
disadvantage of being landlocked and 1,000 miles from the recycling

markets. This presentation shows how a public-private partnership approach and
community-based social marketing created a local "recycling culture” in the
public, businesses and government. The results are that nearly half of all
garbage in Boulder is now recycled and the City has a goal of increasing that to
85% landfill diversion by 2020. However, there are specific challenges and
lessons learned that must be confronted to accomplish the next big step
forward. The Boulder experience is a useful case study to help Ubadia begin
their journey to becoming a Zero Waste Community.
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Jellyfish outbreak impacts on recreation in the Mediterranean Sea: Welfare
estimates from a socio-economic survey in Israel
Andrea Ghermandi!, Bella Galil?, John Gowdy3, Paulo Nunes*
Dept. of Natural Resources and Environmental Management,
University of Haifa
2National Institute of Oceanography, Israel Oceanographic &
Limnological Research
SEconomics Department, Rensselaer Polytechnic Institute
4Ecosystem Services Economics Unit, United Nations
Environment Programme — UNEP

Background

Jellyfish outbreaks in the Mediterranean Sea are part of an anthropogenic
alteration of the marine ecosystem and have been documented as health
hazards and threats to tourism. Their impacts on human welfare have, however,
been poorly quantified.

Materials and method

A socio-economic survey, carried out in summer 2013, captures the impacts of
an outbreak of Rhopilema nomadica on seaside recreation in Israel. Welfare
losses are estimated based on per-visit value and expected change in visits
patterns.

Results

We estimate that an outbreak reduces the number of seaside visits by 3-10.5%,
with an annual monetary loss of €1.8-6.2 million. An additional 41% of the
respondents state that their recreational activities on the beach are affected by
the outbreak. Through a contingent valuation, we find that 56% of the
respondents state a willingness to contribute to a national environmental
protection program with an estimated annual benefit of €14.8 million.

Conclusions
The results signal an opportunity to invest in public information systems. A pilot

study for adaptation was conducted in Barcelona, whose results confirm the
importance of the welfare benefits of real-time public information systems. This
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study provides a benchmark against which the economic impacts of jellyfish
outbreaks on coastal recreation and potential adaptation policies can be
evaluated.
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Visualization of the Marine Environment using Virtual Reality and
Interactive Applications for Marine Planning
[nLIIS 7Unm
11200 ,0"W "13'21 NIVFZODIX

This presentation addresses visualization tools available to environmental
planners and managers working on ocean and coastal environments.
Visualization involves making and manipulating images that convey novel
phenomena and ideas. While some progress has been made in the area of
virtual reality visualization for coastal climate change effects, very little attention
has been given to visualization of the underwater marine environment. | present
visualization within the context of visual environmental communication, an
emerging and rapidly evolving discipline, and then | present a typology of
cartographic visualization and underwater seascape scene simulation. Ways to
make visualizations relevant for work with the public and policy makers is
addressed including the use of an immersive virtual reality laboratory to raise
awareness of marine habitats and biodiversity. These methods involve the
development of virtual reality 3D imaging that can link to GIS-based decision
support tools. Challenges and impediments are identified for continuing technical
work on integrating maps and scenes for ocean planning and management that
use advanced GIS methods for decision-making and three-dimensional
immersive and interactive virtual reality. The case study | will present showcases
the work of the Israel Marine Plan (see http://msp-israel.net.technion.ac.il), an
on-going marine spatial planning (MSP) effort initiated in 2013, driven by the
discovery of large offshore natural gas reserves. MSP efforts for this project
include the development of a dedicated on-line software application (modelled
after other existing technologies, e.g., SeaSketch). The tool, when linked to
virtual reality techniques, promotes greater public participation, awareness, and
knowledge of the marine environment.
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N2'201 NIKNA W NP0 2197 NI 12

Nawn Aanmni ARI7NN 7Y 220X Nt v nyswa
7"IX TVONK
School of Public Health, University of Haifa

Major policy decisions regarding permissible environmental exposure standards
frequently require expert input from experts from various fields. These could
include epidemiologists, biostatisticians, mathematical modelers, specialists from
the particular field (such as toxicologists, physicists, climatologists or clinicians)
and risk communicators. While the academic training of such specialists
emphasizes theoretical concepts, the application to policy is frequently lacking.
This is particularly evident when dealing with environmental hazards. In such
cases, a central issue is the need to establish causation between exposure and
disease. This is particularly problematic when the relative risks are small. In
addition, the area of risk assessment and risk communication is frequently
neglected.

While in the academic environment, sophisticated methods are taught to detect
associations and determine the extent to which they may be causal, policy
decisions require application of these findings to real situations. On the one
hand, findings from epidemiological studies may indicate an association between
exposure and outcome, without necessarily justifying setting new exposure
standards. On the other hand, the lack of association (or of good data) does not
usually permit the deferral of a policy decision. In this presentation, | will use
some real world examples to illustrate the need for the multi-disciplinary
approach and the implications for training.
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The Condensate Industry in Israel in Development: Did Israel take into
account the environmental Health Issues and security risks?
Hana Kuperman?, Ronit L. Shaked?, Ella Nave?
lsraeli Coast Forum, NGO
2Planning Attorney and environmental, analyst
SEnvironmental Epidemiologist, Epidella

Background The Gas Fields Israel found in deep sea contains high content of
Natural Gas Liquids: meaning Condensates. These, are highly volatile
compounds and explosive liquids that are planned to head for storage throughout
Israeli cities in the North and South, such as Haifa, Yognea am, Ashdod and
Ashgelon. Whereas in other countries regulations and unique licenses were
suggested for such industries, the Israeli decision makers are constantly hiding
and ignoring the impacts of this "new" industry, treating it as if it was "just oil".

Methods: Research on the Environmental Surveys of different Gas Industry
processing plants throughout Israel was done in order to find out if planners
related to the unigue chemical traits of condensates in the planning process.

Results Environmental Health Surveys dealing with the new Gas Industry ignored
the specific unique traits of the gas condensates, enabling deficient data to reach
decision makers. Plans were approved without scientific examination of the real
impacts of condensates on environmental pollution and safety of neighboring
populations and cities.

Calculations done to reveal the real expected influences of these plans prove
major threat to Environmental Health in Israel and to population safety.

Conclusions: The planning procedure needs to Re-consider other alternatives,
such as exportation at deep sea etc. in order to avoid enormous expected health

damage and fatalities. The current policy to maximize economic gains no matter
what the human and environmental cost is, must be re-considerd.
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Contextualizing Politics in a Public Health Ethics Framework: Water
Policies
in the Unrecognized Bedouin-Arab Villages
Nadav Davidovitch, Nora Gottlieb, Dani Filc
Department of Politics and Government, Ben Gurion University of
the Negev

Background: The right to water is acknowledged as a basic universal human right
interrelated with other rights, including the right to health and to an adequate
standard of living.

Methods: In this paper we analyze current water policies towards the
unrecognized Bedouin-Arab villages using qualitative methodologies based on
critical discourse analysis.

Results: Water and health policies in South Israel are shaped by various
stakeholders: public health practitioners, academics, non-governmental
organizations and the Bedouin-Arab communities. We focus on tensions and
potential for dialogue between the different
discourses and practices such as public health ethics, human rights and legal
advocacy. The Ministry of Health (MOH) accepts responsibility mainly for water
guality at the central water points, without commenting on the issue of water
allocation, thus distancing itself from the "political” dimension. We claim that the
MOH as the professional body responsible for environmental and public health
should adopt a more pro-active role in

matters of water allocation.

Discussion: Such analysis of a particular case study of environmental health
policy can provide a model for rethinking and redressing forms of health
inequalities, including the particular issue of the right to water as a right to health
and a fundamental human right. This case study has an important relevance
within the context of the current threat of climate change
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D'7WIN12 01'V0Y791 DINY! 02X 2P 'R "IN TIDMI DTMIAIIX DNTT? N9'WN
Hagai Levine!?, Thomas Géen3, Hisham Nassar*®, Ronit
Sinnreich?, Jeremy Kark?!
1School of Public Health, Hebrew University-Hadassah
2Center of Excellence in Agriculture and Environmental Health,
Hebrew University
3Institute and Outpatient Clinic of Occupational, Social and
Environmental Medicine, Friedrich-Alexander-Universitat
Erlangen-Nurnberg, Germany
4St Joseph Hospital, Jerusalem
SDepartment of Cardiology, Hadassah Medical Center

Background: Pesticide exposure was suggested to harm male reproduction.
However, disrupting effects of pesticides on sex hormones has rarely been
studied. We aimed to evaluate organophosphate pesticide (OP) exposure and its
determinants and to determine the association with sex hormones.

Methods: Using a cross-sectional design, a random sample of Palestinian
(n=178) and Israeli (h=136) male residents of East and West Jerusalem, aged
25-44, was drawn from the Israel national population register. During 2004-2008,
guestionnaire data and urine and serum samples were collected and stored at -
80°c. OP exposure was assessed by measuring six dialkylphosphate (DAP)
metabolites and creatinine in urinary samples. Sex hormone serum
concentrations of 280 participants (Total Testosterone, SHBG, LH, Estradiol)
were determined by immunoassay.

Results: OP metabolites were detectable in all urine samples. Creatinine-
adjusted concentrations of dimethylphosphate, diethylphosphate and
diethylthiophosphate were higher among Israelis than Palestinians (p
Conclusions: The decrease in OP exposure over time can be explained by the
ban on residential use of Chlorpyrifos and Diazinon in 2007, suggesting a
measurable positive impact of policy change. The lack of association between
OP exposure and male sex hormones suggests other mechanism of action such
as a toxicological effect of OP on sperm.
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The impact of climate change on microbial communities

Cyanobacteria link Global Change and Health Risks - New Insights
Naama Lang-Yona!, Yoav Lehahn?, Barak Herut3, Lothar
Vogel*, Bettina Weber?, Yinon Rudich?, Ulrich P&schl, Janine
Frohlich-Nowoisky*

Multiphase Chemistry, Max Palnck Institute for Chmistry
2Earth and Planetary Sciences, Weismann Institute for Science
SNational Institute of Oceanography, Israel Oceanographic &
Limnological Research
“Division of Allergology, Paul Ehrlich Institute for Allergy Research

Background:

Cyanobacteria are considered a potential health hazard, mainly because of
exotoxin production. Projections on global change-related increase in
cyanobacteria biomass have pointed out health risks with increasing levels of
toxins. We investigated two additional cyanobacteria health factors: endotoxins
and allergenic proteins.

Methods:

We detected endotoxins, as well as cyanobacterial DNA content on filters
collected on the coast and compared them to inland samples. Satellite images of
Chlorophyll-a levels and back trajectories were analyzed in order to associate
cyanobacterial blooms in the sea with the trajectory of the sampled air mass.
For the allergenicity study, we screened a variety of cyanobacterial taxa for an
allergic reaction using ELISA, cell-culture and immunoblot. The allergenic
compounds were separated and identified using FPLC followed by mass
spectroscopy analysis (HPLC-chip-MS/MS).

Results:

Endotoxin highest levels were detected during winter (average of 2.34+0.09 EU
m-3), and correlated with cyanobacteria genomic levels (r = 0.90), as well as to
Chlorophyll-a (r = 0.96). Our results indicate that cyanobacteria may be a
dominant contributor to elevated endotoxin levels in coastal areas.

An allergic reaction was observed for all cyanobacteria taxa in all three assays.
The allergenic proteins that induce the allergy ranged in size, and some of the
species exhibited more than one allergenic protein.
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Discussion and Conclusions:

Our results suggest that cyanobacteria are a challenge for the immune system,
or even pose a complex health risk, especially for sensitized communities. This
health risk may be modulated by climate change, and therefore should be
considered and encountered properly.

o'wIn' 'y nnayma ni7nn 7y npa% anai TNl win'twn
3jnoin nx ,2'¥n vipo ,M"7110 7o'n
[I'"1A [2 NU'0IA'IX ,NNATA NAI7I7XY
N'7700IX 717 0N"'a NV'0I2'IX ,N'DINV NXIDI7 1901 N'22
N'7700IX ,/11270 NV'OI2IX 1A NZ'VIAT7 Nj77NNNB

1" NIKNA 7Y ny'owni 0'YIN' 'y NNavImn 0N 2% N1dIon N'9NL NN RN T
D'NXYNN D'YIN' DNIYNA 270NN 7Y 1171 NNpa? nwTh n0'wa .071v0N 'annl D'YIN
NIYOWN ,07IX .0TX 127 217N 0N'17W NN2AVNN DX DOIN TWKR DAY 7T'Nin NIX
NIVYONN NX OXRN? NITD' ,NTY 'KINA D'YIN'D 7¢ DN'WON 72V pT'Nn 7w NIy

7¢ NYOUNN NX 121N NNIX .N0'WN NN7¥N NIX 7'22071 D'YIN'D NUoI7DINA 717NN
D"10"N .0'PATIN DI'RY 17X7 ON PT'NA O'72TINAN DT 7Y NIMINNNN 7Y 0171
PTUNN D 1IRYN .D'YIN'D 7W N'WA0N D200 DR 0NN NTY 171 0'70IR N2 1DW)
D'™71TA DNITY 1INXN 0N .INIXK D'RYIN DNDT 7¢ N'MMN AN7¥NN DX N'NoON 11'N
,NTAVYN 'NIN2 D'7TIANN NI D'RYIIN DNDT7 1170 . NI NI Dy DANTmM N
[AT2 'N"20 NN’ PN ,N'WA0N D202 INNONNY D'YIN'M NI D'71TA 177D 91Xl
D'OTINN IX DPY DNIDT INNY 7Un?) NINNK NP2 NIV'YWYT T2 ,72'97 .aNNwn

2V N7 NPA7 N'oan 1P DN DT NNYXD N'N9N 11'R NI WIn'wn (Do
D'vIN' "y nNavimn ninn

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

NN U

T [l




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

The global dissemination of Vibrio cholerae
Malka Halpern
Dept of Biology and Environment, University of Haifa

V. cholerae, the causative agent of cholera is a natural inhabitant of aquatic
ecosystems where it can exist in a free-living planktonic form or associated with
copepods and chironomids. Cholera can spread rapidly in epidemics and
pandemics however, the mechanism that enables the bacteria to cross water
bodies is still puzzling. We hypothesized that both copepods and chironomids are
dispersed by migratory waterbirds which consume them, thus distributing the
bacteria between water bodies. In addition, in the food chain, fish may link
chironomids and copepods to waterbirds. We were able to isolate V. cholerae
from the intestine of several fish and waterbird species. To further prove our
hypothesis, we used cormorants (Phalacrocorax carbo) that lived in captivity.
These cormorants did not contain V. cholerae in their droppings. The conmorants
were divided into two groups and each group was fed with two different fish
species; (1) Tilapia fish (Oreochromis aureus x niloticus) that were V. cholerae
positive and (2) Golden fish (Carassius auratus auratus) that did not contain the
bacteria. V. cholerae was isolated only from bird droppings that were fed with
Tilapia fish. These demonstrate that waterbirds get infected with V. cholerae
when feeding on fish that are contaminated with the bacteria. We conclude that
waterbirds can act as long distance vectors of the bacteria and that the transfer
of the bacteria to the waterbirds may occur via fish consumption. Waterbird
movements across intercontinental borders provide a possible mechanism for the
global distribution of V. cholerae.
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Time-series metagenomics reveal high diversity and complex dynamics in
groundwater sediment microbial communities
Itai Sharon
Department of Earth and Planetary Science, University of
California, Berkeley

Microbial communities in sediments play significant roles in geochemical
processes such as the global carbon cycle. Some of these microbes can
potentially be used for bioremediation, however knowledge and understanding of
community response to changes in the environment that can guide such assays
is currently lacking. In this talk I will discuss our recent studies of microbial
communities in the uranium contaminated groundwater sediment in Rifle, CO,
USA. Using culturing-free techniques for collecting and analyzing environmental
DNA (metagenomics) we reconstructed genomes for thousands of members of
the sediment community. The vast majority of these genomes represent lineages
in the tree of life with no cultured representatives including the candidate phyla
TM7, OD1 and OP11. Metabolic analysis of these genomes revealed novel
mechanisms for fixing carbon as well as other unique features such as very small
genome size and unique ribosome structure for certain lineages. Microbial
community response to changes in the environment was studied through time
series biostimulation experiment with acetate-amended groundwater. Analysis of
reconstructed genomes revealed complex community dynamics and potential
interdependencies between community members. Significant changes in
abundance of some community members could be linked to changes in
geochemical conditions. Overall our results provide a comprehensive description
of microbial lifestyle in the sediment environment and provide valuable
information that may guide manipulation of microbial communities in sediment for
bioremediation.
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Properties of Aerosols and Their Impact on Climate
,George Kallos, National and Kapodistrian University of Athens
Greece
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Atmospheric particles in a changing climate

Trans-boundary transport of atmospheric particulate matter (PM) in the
Middle East: Implications to environmental standards
Yigal Erel, Ofir Tirosh
Earth Sciences, The Hebrew University

It has been suggested that PM levels in the Middle East are present at levels that
lead to adverse health effects and to poor visibility. In the current study, we
summarize results published over the last two decades and demonstrate the
extent of trans-boundary PM transport, and the fact that synoptic conditions
control its chemical and mineralogical composition and might also affect its
toxicity. This situation reduces the efficiency of controlling local PM emissions,
and should be considered when setting up environmental standards for
atmospheric PM in Israel.

gt \
- 122207 Y TR PANPRY IYRIWIN NTHRN 3
43-71 MWD DN PR

TITIYN TN Y

T [l



D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

The aerosol effect on clouds and rain in a changing climate
Orit Altaratz, llan Koren, Guy Dagan, Reuven Heiblum
The department of Earth and Planetary sciences, Weizmann
Institut

The potential for cloud and rain formation is determined by the thermodynamic
conditions (the meteorology). However in order to fulfill this potential there is a
need in aerosol. In this talk we will present the results of numerical simulations
that demonstrate the aerosol effect on clouds properties and rain patterns as a
function of the environmental conditions.

The results of warm clouds (contain only water drops) simulations will be
presented, from a single cloud up to a cloud field scale. The aerosol effect will be
examined on a single cloud first — describing the impact of changes in aerosol
size distribution on the drops condensational growth, the collision-coalescence
process and the upward motion of the water in the cloud. Then, additional effects
on the field scale will be examined, like the impact of clouds on their
environment. The dependency of these trends on the environmental conditions
will be presented.
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IMPACTS OF THE NAO ON ATMOSPHERIC POLLUTION IN THE
MEDITERRANEAN BASIN
Uri DAYAN
Dpt of Geography, The Hebrew University of Jerusalem

Simulations of transport of anthropogenic CO for high and low phases of the
NAO are presented followed by an observational-based study relating the ozone
seasonal variability across North Atlantic and the Western Mediterranean to the
NAO. Both phases of the NAO controlling dust transport to the Mediterranean are
described: the positive phase during summer over the western region and the
negative one regulating dust transport over the Eastern Mediterranean in winter.
Low NAO indices have been related to a higher cyclonic activity over the western
basin. However, Avila and Roda (2002) found no correlation between annual wet
deposition of African dust-related elements and the NAO. Their results indicate
that, contrary to the Eastern Mediterranean, the two variables (precipitation
inversely and dust updraft directly) controlling wet deposition over the western
region vary in an opposite direction with respect to the NAO therefore canceling
each other effects. Several studies using the "Environmental to Circulation™
approach which deal with the role of green-house-gases forcing on the NAO are
reviewed. Although, at present, there is no consensus on the process
responsible for the observed low-frequency variations in the NAO, most of them
predict the continuation of the positive NAO state until the mid 21rst century
implying a predominantly zonal circulation over the western Mediterranean. This
imply a reduced import of European trace gases, an enhancement of long range
transport of air pollutants from North American sources and conditions in favor of
mobilization and transport of North African dust mainly to the western part of this
fragile basin.
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Transboundary Resources: Climate for Change
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An inventory of the location and activity of e-waste burning sites in the
West Bank
Yaakov Garb?!, John-Michael Davis!?
1Blaustein Institutes, Ben Gurion University of the Negev
2Geography, Memorial University

Background. Over the last four years, Dr. Garb has led a team of researchers
that has analyzed the extent, dynamics, and consequences of the informal
Israeli-Palestinian e-waste system through which much of Israel’s electronic
waste (e-waste) has been processed in the West Bank for more than a decade.
In particular, he and Davis have studied the spatial location and activity of
hundreds of sites in which e-waste has been burned to extract valuable metals
and dispose of unwanted plastic and other byproducts. These have been a
continued source of air-borne release and surface deposit of a variety of
contaminants, notably toxic metals and persistent organic pollutants.

Methods and materials. We constructed a multi-temporal geospatial inventory of
e-waste burn sites based on several hundred interviews with members of the e-
waste industry, hundreds of days of field observations, and remote sensing. This
was systematically cross-validated by site visits, and preliminary samples of
media at and around representative sites were archived and analyzed.

Results. Our inventory registers the location and activity pattern over more than a
decade of several hundred burn sites, identifying the most severe ones, and
allowing analysis of the exposure of populations and agricultural land uses,
hydrological features, correlation with morbidity, and factors shaping siting. We
also present preliminary characterization of the nature and fate of the
contaminants these contain.

Conclusions and implications. Our research offers the first spatially and
temporally explicit systematic basis for assessing the overall ecological, health,
and hydrological impacts of a severe cross-border environmental problem.
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Potential for removal and recovery of nitrogen from septic tank effluent by
a photo-activated sludge system
Peter van der Steen
Environmental Engineering and Water Technologies, UNESCO-
IHE Instutute for Water Education

Domestic wastewater generated in Palestinian towns and villages in the West-
Bank is primarily treated in septic tanks or cess-pits. The anaerobic degradation
processes in such systems remove organic matter but leave ammonium-nitrogen
in solution in the effluent. The effluent usually is infiltrating in the groundwater
and thus contributes to nitrogen pollution of the aquifer, mostly in the form of
nitrate. This paper explores the possibility to provide a simple additional
treatment step using a biological system based on an algal-bacterial symbiosis.
This system, named photo-activated sludge, was shown at laboratory and pilot
scale to be able to efficiently remove and partly recover nitrogen from domestic
wastewater as well as from concentrated wastes such as anaerobic digestate.
The major advantage is that the oxygen required for nitrification is provided by
photosynthesis, rather than by electricity consuming mechanical aerators.
Removal of nitrate by denitrification, or nitrite by denitritation in special cases,
was also shown to be feasible. Therefore the photo-activated sludge process
could contribute to protect groundwater from nitrogen pollution due to infiltration
of partially treated wastewater.
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Multi-annual Analysis of the Spatial Distribution of Biocrusts in the
Northwestern Negev Sandfield
Arnon Karnieli
The Remote Sensing Laboratory, Ben Gurion University

The brightness contrast across the Israeli-Egyptian political borderline is a typical
example of a desertification phenomenon triggered by human impacts on a
fragile ecosystem. The sand dunes of the Negev (Israel) are almost completely
covered by biocrusts undisturbed by anthropogenic activity. These biocrusts
consist of microorganisms called cyanobacteria along with fine soil particles. On
the other side of the border, in the sand dunes of Sinai (Egypt), such crusts are
absent from the topsoil due to intensive trampling by humans and animals.
Consequently, the Israeli Negev dunes are stable with more vegetation, while the
Sinai dunes are bare and mobile. The two sides of the political borderline,
although similar from geological, geomorphological, pedological, and climatic
points of view, demonstrate opposing processes of desertification in Egypt and
rehabilitation in Israel.

The current project summarizes long-term land cover and land use change
studies acquired by different spaceborne systems since 1960s until now. Two
desertification indicators are involved. The first is dune stability that was
investigated by deriving brightness and albedo values from Landsat, CORONA,
and NOAA-AVHRR images. Brightness index is affected by the spatial
distribution of cyanobacteria-dominated biocrusts vs. bare sands. The second
indicator is vascular plant cover that was calculated from aerial photographs.
Results of these independent remote sensing systems similarly and consistently
demonstrate the changes in the brightness contrast across the Israeli-Egyptian
political borderline with respect to historical events. The contrast decreased when
the border was open for human activity and increased when the border was
closed.
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Effects of Resource Development on the Environmental Health of
Indigenous People- the example of Uranium Mining in the American
Southwest
Malcolm Siegel
LJS Consulting, Inc
School of Medicine, University of New Mexico

The effects of pollution from resource development and industrialization on the
health of pastoral indigenous peoples is important for environmental and
economic policies in many parts of the world. Accurate epidemiological and
environmental studies are required to evaluate the contributions of environmental
exposures to natural and anthropomorphic contaminants compared to other
determinants (diet, genetics) of public health. The debate around proposed
uranium mining on Native American lands in the American Southwest provides a
good example of how uncertainties in both the health and geosciences must be
considered in risk assessment in areas where rural populations come into
contact with modernization. The controversies are centered around 2 areas: 1)
the effectiveness of contaminant plume control during mining, site restoration and
long term stabilization by natural attenuation, and 2) potential long-term health
effects for exposed indigenous populations Evaluation of the former requires
determination if a low-concentration plume will dissipate, be irreversibly
sequestered or have any potential to reach a susceptible population.
Demonstration of the latter requires identification of major uncertainties in the
data and methods used in assessing low-level, chronic exposures and identifying
relevant health effects in susceptible populations. This talk will attempt to identify
the reducible and irreducible risks to rural populations associated with proposed
new uranium mining and briefly explore the relevance of these kinds of questions
in other settings such as the Kidron Valley.
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Iron uptake rates and mechanisms in phytoplankton
Hagar List, Chana Kanzler?, Nir Keren?, Francois Morel3,
Yeala Shaked?
lEarth Sciences, Hebrew University
2Plant Sciences, Hebrew University
3Geosciences, Princeton University

Iron (Fe) limits primary productivity in up to one third of the world’s oceans and in
many fresh water environments. The bioavailability of this micronutrient
influences phytoplankton growth, abundance and community structure and has
far reaching implications in the biogeochemical cycling of carbon, nitrogen,
phosphorous and silica in the oceans.

We studied iron bioavailability to phytoplankton by probing the iron uptake rates
and mechanisms of a range of iron substrates to diverse phytoplankton species.
By quantifying iron bioavailability on a single organism and single substrate level,
we were able to make broad scale comparisons, looking at similarities and
disparities in the iron uptake abilities and mechanisms of different phytoplankton
species. We found that iron uptake rates are a function of cell surface area and
that phytoplankton share remarkably similar surface area normalized iron uptake
rates. Free inorganic iron was found to be the most bioavailable substrate while
organically complexed iron was the least available. Natural iron substrates fell in
between these two extremes. Moreover, our findings point to a common iron
uptake mechanism amongst phytoplankton, be they prokaryotic, eukaryotic, fresh
water or marine: iron uptake by means of reduction. Thus, the independent
analysis of iron uptake rates and mechanisms suggests that limited iron supply in
aguatic environments has exerted strong evolutionary pressure leading to the
optimization of iron uptake pathways and the prevalence of a common iron
uptake strategy.
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Interactions between particulate iron and cyanobacteria: Multiple facets of
bioavailability

Chana Kranzlert?, Nivi Kessler!?, Nadav Ganot!, Yeala
Shaked?3, Nir Keren?

Department of Plant and Environmental Sciences, The Alexander
Silberman Institute of Life Sciences, Edmond J. Safra Campus,
Givat Ram, Hebrew University of Jerusalem, Jerusalem, Israel
2Interuniversity Institute for Marine Sciences in Eilat, POB 469,

Eilat 88103, Israel
3The Freddy and Nadine Herrmann Institute of Earth Sciences,
Edmond J. Safra Campus, Givat Ram, Hebrew University of
Jerusalem, Jerusalem, Israel

Cyanobacteria are a widespread and diverse group of photosynthetic aquatic
microorganisms that contribute significantly to global primary productivity. While
cyanobacteria require large amounts of the micronutrient iron, many aquatic
environments, including a third of the world’s oceans, are limited by iron
bioavailability. Iron exists in these environments in a scarce and heterogeneous
pool of organic and inorganic compounds that cyanobacteria must contend with
in order to maintain their Fe-rich photosynthetic machinery. A significant fraction
of this Fe pool is in particulate form. Using the unicellular cyanobacterium,
Synechocystis 6803, and synthesized ferrihydrite we probed the bioavailability of
particulate iron and searched for possible avenues of interaction between
Synechocystis 6803 and iron particles. Synechocystis 6803 cells “stick” to
ferrinydrite aggregates — an essential interaction that promotes bioavailability of
particulate Fe. Long term growth experiments and short term uptake assays
indicate that ferrihydrite is also bioavailable to Synechocystis 6803. Furthermore,
measurements of ferrihydrite dissolution rates demonstrate that Synechocystis
6803 enhances ferrihydrite dissolution suggesting biological influence over
ferrinydrite bioavailability. Our findings indicate that this mechanism of
biologically enhanced dissolution is light dependent and upregulated under iron
limitation. Collectively, our results provide insight into the multiple facets of
particulate iron bioavailability to cyanobacteria.
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Dust-iron modifications by natural Trichodesmium
Nivi Kessler, Yeala Shaked, Rebecca Sanders, Satish Myneni
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Dynamics of hydrogen peroxide in a coral reef: sources and sinks
Rachel Armoza-Zvuloni'?, Yeala Shaked?
Institute of Earth Sciences, The Hebrew University
2Interuniversity Institute for Marine Sciences, Eilat

Corals are subjected to internal fluxes of Hydrogen peroxide (H202) from their
symbiotic algae as well as external fluxes from photochemically generated H20:2
in overlying waters. At low levels, H202 serve as important signaling molecules
however, elevated H202 concentration may result in oxidative stress response
leading to cellular damage. Intrigued by the multiple facets of H20:2 in the marine
environment, we explored H202 dynamics (i.e., production and degradation by
antioxidants) in the natural coral reef of Eilat and in the water surrounding corals
in laboratory settings. Since H20:2 is produced and degraded simultaneously, we
developed methodology for resolving the actual H202 concentrations released by
the corals.

Our data show that in the natural environment (reef lagoon, coral knoll and
individual massive corals), corals actively alter their surrounding water by
releasing both H202 and antioxidants. In incubation experiments we show that
corals release H202 and antioxidants over periods of hours and that this release
is stimulated by water flow. In the absence of flow, we found that antioxidants
associated with the corals quickly degraded externally applied H20x-.
Interestingly, H202 was not released from bleached (algae-free) corals, implying
that the symbiotic algae are the source of H202. We suggest that the observed
flow-induced H20:2 release may aid corals in removing some of the internal H202
produced by their algae and possibly assist in preventing coral bleaching. This
newly described ability of corals to change the chemistry of their surrounding
water may bare important implications for coral physiology and interactions with
the environment.
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The recent sedimentary record of the Northern Gulf of Eilat: Lessons from
radioactive fallout deposition and abrupt disappearance of the planktonic
foraminiferan Globigerinoides sacculifer
[MarZ, 179 Mm?, nny vnwl, oo awl, At tval, Namow npay
I
N2V N0'0I12UX ,YIXA UTD 'WTN7 1Dt
211 ,12'W72 700 niMj7?

A fundamental aspect of any environmental change study is the ability to
compare collected data with background conditions. However, in many cases the
required background data is not available from direct measurements and has to
be derived from sedimentary records. These records are not a plain mirror image
of the past and are strongly perturbed by many processes such as: organic
matter metabolism, sediment mixing by burrowing organisms (bioturbation),
variations in sediment accumulation rates and stochastic variations in local
population sizes. In this study we calculated sediment accumulation and mixing
rates in the Gulf of Eilat (Agaba) based on a naturally occurring radioisotope
(?1°Pb), a fallout artificial radioisotope (*3’Cs) and the local disappearance of the
planktonic foraminiferan G. sacculifer from the water column at ~1990. Model fit
to the data was used to calculate that fallout deposition rates on the northern Gulf
of Eilat from thermonuclear weapon experiments were one third lower than the
northern hemisphere average. The model was extended to reconstruct 3’Cs and
G. sacculifer profile development with time and show that depending on the input
function of the tracer of interest, bioturbation may shift the location and shape of
the peaks. This distortion is a result of the asymmetric nature of bioturbational
mixing which operates most intensively near the sediment-water interface and
decays with depth.
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Twice the Participation, Twice the Impact? Stakeholder Participation in Two
Parallel Processes of Israeli Marine Planning
Yael Teff-Seker, Michelle Portman
Architecture & Town Planning, Technion

Stakeholder participation has become an essential part of many marine planning
efforts. In Israel, two planning initiatives began in 2013-2014 for the territorial and
EEZ waters of Israel, and both include stakeholder participation processes. One
planning process is led by the state and the other is a non-governmental effort
initiated by the Technion University (Haifa, Israel). Both processes include: (a)
sharing information with stakeholders; (b) asking stakeholders to give information
and data; the Technion's process also includes a third phase - (c) asking
stakeholders to offer or assess potential solutions.

This study analyzes both processes in comparison to one another, as well as to
similar efforts abroad and to models and recommendations found in recent
literature regarding stakeholder participation practices in marine planning. The
study also analyzes the responses of stakeholders as they have been given in
questionnaires (in the case of the Technion's Israel Marine Plan) and in
interactive online forums (in the case of the Ministry of Interior's effort). Using
thematic analysis, extracts the perceived difficulties and suggested solutions that
can be found in them. These themes include calls for: better and clearer laws
and regulations; more efficient means of environmental protection; better
facilitation of economic human uses at sea (e.g. infrastructure, resource
extraction); and a call to enhance availability of sea-related data.
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The Southern Levant wild gazelles genetic profile reveals new conservation
priorities
Lia Hadas?!, Dalia Hermon?, Amizor Boldo®, Gal Arieli®, Ron Gafny?, Roni
King#, Gila Kahila Bar-Gal*
1The Koret School of Veterinary Medicine, The Hebrew University of Jerusalem
2DNA and Forensic Biology Laboratory,, Division of Identification and Forensic
Science, Israel Police,
3Supervision and Enforcement Division, srael Nature and Parks Authority,
4cience and Conservation Division, Israel Nature and Parks Authority,

Introduction: The mountain gazelle (Gazella gazella), Dorcas gazelle (Gazella
dorcas) and acacia gazelle (Gazella arabica acaciae) were abundant in the
southern Levant, since prehistoric periods. Anthropogenic and natural changes
have caused a rapid decline in gazelle populations, raising concerns about their
conservation status and their future survival. The goal of the current study was to
genetically characterize the gazelle populations in Israel and to assess its
population structure and genetic diversity. Methods: The genetic profile of 111
wild gazelles from Israel was determined based on three regions of mitochondrial
DNA (control region, Cytochrome b and 12S ribosomal RNA) and nine nuclear
microsatellite markers and was compared to the genetic records of populations
from other distribution ranges. Results: The genetic analysis of the mountain
gazelle population revealed adequate diversity levels and gene flow between
subpopulations in Israel. This population differed significantly from other
populations in adjacent regions. Dorcas gazelles in Israel displayed inbreeding
within subpopulations while still maintaining considerable genetic diversity
overall. This stable population is fragmented and isolated from its relatives in
neighboring localities. The small acacia gazelle population from Israel was found
to be the closest to gazelles from the Farasan Islands of Saudi Arabia but the two
did not share haplotypes. Implication: The genetic assessments of this study
together with the ongoing habitat degradation and other human effects recognize
new conservation priorities of each gazelle species to prevent their extinction in
the Southern Levant. These small populations may be the last remnant wild
gazelles of these species worldwide.
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The (micro)alga that never read the literature - Fastest growing
photodamage tolerant alga isolated from desert crust, depends on pioneer
filamentous cyanobacteria species to survive desiccation
0110 DN, [N AN, NP 11, TI701W DY, TAIR 'YX, 1797 NN
NM2aYN NO'012IXN ,N220NI NAXA VTN

With the premise that unique capabilities can be found in microorganisms facing
extremely harsh conditions, we focused our efforts on desert biological sand
crusts (BSC), one of the harshest environments to support life. Recently, we
have isolated a small green alga (named Chlorella ohadii), which does not
conform to some of the basic fundamentals in microbial ecology and
photosynthesis:

o Acquired ability to acclimate to extreme environments is usually
accompanied by reduced performance under optimal conditions. We
intend to show that C. ohadii does not obey this rule. In its natural habitat,
C. ohadii is facing diurnal desiccation-hydration cycles, vast temperature
amplitudes and extremely high illumination intensities, yet when grown
under optimal laboratory conditions it exhibits the fastest growth rates ever
reported for an alga.

[ ]

o After many years of research, some feel that we have elucidated
the functioning of the photosynthetic machinery, and what sets the upper
limit for algal growth. However, the unparalleled fast growth, extremely
high photosynthetic rates and resistance to photodamage, suggest this
may not be the case. Namely, C. ohadii has been shown to be completely
resistant to photoinhibition, and its productivity was unaffected by
irradiances as high as twice full sun light.

[ ]

o Survival of C. ohadii in its BSC habitat depends on close
association with filamentous cyanobacteria; a unique and novel mode of
interspecies interaction.
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We wish to present detailed physiological analysis of the unique properties
supporting this phenomenal growth and resistances, combined with insights from
their genomic, transcriptomic and metabolomic characterization.
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Seawater desalination discharges impact coastal microbial communities of
the eastern Mediterranean Sea.

Natalia Belkin®, Eyal Rahav?, Hila Elifantz!, Nurit Kress?, llana Berman-Frank!
IMina and Everard Goodman Faculty of Life Sciences, Bar-llan University
2National Institute of Oceanography, Israel Oceanographic and Limnological
Research

Seawater desalination plants increase local coastal salinities by discharging
concentrated brine back to the sea with ~ 50% higher than ambient salinities.
Moreover, desalination outflows frequently discharge brine containing coagulants
and anti-scalants (ie. iron salts and polyphosphonates). We performed seasonal
sampling along salinity gradients at two discharge sites of large-scale seawater
reverse osmosis plants along the Israeli coastline and examined functional and
compositional changes in the autotrophic and heterotrophic microbial
populations. Our results show site-specific responses dependent both on initial
assemblages of the microbial communities and the discharge techniques. We
investigated the specific impacts of high salinities on these coastal populations in
experimental mesocosms treated with either increased salinities (5 and 15%
above ambient) or a combination of high salinities with polyphosphonates and
FeCl2. Higher salinity (15%) induced rapid (within 2h) declines in primary
productivity (PP) and algal biomass parallel to an increase in bacterial
productivity (BP). For the duration of the experiments (~10 days), Chlorophyll a,
photophysiology, and PP were enhanced in the higher salinity treatments while
BP increased only during the stratified-summer experiments. Composition of
prokaryotic and eukaryotic populations (16S and 18S) varied or remained stable
according to the seasonal assemblage with higher salinities causing greater
declines in biodiversity and shifts in the composition of dominant groups. The
combination of higher salinity with FeCI2 and polyphosphonates further
enhanced PP and autotrophic biomass. Our results highlight the potential for
brine discharge to induce declines in microbial biodiversity in an ultra-oligotrophic
environment that may destabilize the local aquatic food web.
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Ocean warming and multi-species collapses at the warm edge of the sea
Gil Rilov
7XW'7 D'RAXI D' 7N, N NI

One of the most fundamental effects of climate change on earth’s biota is shifts
in species distributional range. The Levant basin—the southeastern trailing edge
of most Mediterranean species— is a potential “hotspot” for intense ocean
warming and species range contraction. In this region, | looked for evidence for
considerable warming and multiple species collapses as sign of Mediterranean
species’ range contraction.

For temperature trends, | used remote-sensing information and in-situ
measurements. For population trends, | compared data from recent (2009-15)
extensive field surveys to historical records of four once highly-abundant rocky
reef invertebrates, as well as abundance categories for 60 reef species that were
described as common in Levantine malacological literature.

Temperature trends suggest an exceptional warming of the southern Levant
coastal waters (1.3-3.3°C) in the past three decades. There is evidence for major
population collapses (to near zero abundances) of two urchins, one large
predatory gastropod and a reef-building gastropod. Of the 60 molluscan species
once-described as common, 39 (65%) were not found in the present-day
surveys, and there was a total domination of invasive species in molluscan reef
assemblages.

The fast coastal warming and extensive species collapses are evidence for the
initiation of a multi-species range contraction (a biogeographical shift) at the
southeastern edge of the Mediterranean Sea. They also suggest a major regional
ecosystem phase-shift driven not only by massive species additions (hundreds of
alien species) but also by indigenous species deletions. These collapses are a
warning sign because, with additional warming, they may spread and impact
ecosystem functions and services in the rest of the Mediterranean.
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Curacin-like gene expression in Trichodesmium erythraeum
Reut Sorek-Abramovich?, Hila Elifantz!, Shmuel Carmeli?, llana
Berman-Frank?

!Mina & Everard Goodman Faculty of Life Sciences, Bar Ilan
University
2Raymond and Beverly Sackler School of Chemistry and Faculty
of Exact Sciences, Tel Aviv University

Various cyanobacteria produce toxins that harm aquatic biota and pose a threat
to human health. These toxins are frequently detected when cyanobacterial
blooms are induced, typically by eutrophication of aquatic environments.
Recently, trichotoxin, palytoxin and ciguatoxin-like toxic compounds were
identified in Trichodesmium spp., a globally important bloom forming, dinitrogen-
fixing cyanobacterium. Our project aimed at identifying genes relevant to toxin
production in Trichodesmium, examining toxicity effects of lab cultures, structure
elucidating the toxic component(s) and testing varying nutrient concentrations to
understand how eutrophication may influence toxin production in Trichodesmium.
Known cyanobacterial genes of various neurotoxins and hepatotoxins were
screened against the T. erythraeum genome and the NRPS/PKS cluster of genes
for curacin A production from the filamentous cyanobacterium Moorea producens
was selected based on homology. Quantitative Real Time Polymerase Chain
Reaction (QRT-PCR) primers were designed against four genes in the T.
erythraeum NRPS/PKS cluster and an upstream gene, Tery_3815. We then
examined the impacts of nitrate addition versus Nz-fixation on the growth and
expression of these specific genes in laboratory cultures. Results indicated two
genes were upregulated, one of them significantly so. Cultures under replete
nutrient conditions were grown to typical bloom densities and were then
extracted with methanol and separated on a open reversed phase column and
reverse-phase HPLC. Thirty-three separated fractions were tested against
Artemia Salina. Five hydrophobic fractions caused 60 — 100 % mortality, at final
concentrations of 0.1 and 1 mg mlt. Pending further analysis, we are
investigating the target toxin molecules within these fractions.
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The spectral relationships between light enhanced calcification and
photosynthesis in stony corals
Zvy Dubinsky3, Jonathan Erez!, Itay Cohen??
lEarth science, The Hebrew University
2Eilat, Inter University Institute
3Life science, Bar-llan

Light enhanced calcification (LEC) is a well documented phenomenon in reef-
building corals which host symbiotic algae. Usually LEC is assigned to the
removal of CO2 by the photosymbionts, however light can also directly enhance
calcification. In the present study we investigated the coupling between action
spectra of calcification and photosynthesis. Porites lutea and Acropora variabilis
were illuminated during 1 hour incubations with either blue (440£40nm), lagoon
blue (500+£90nm), green (520£60nm), red (640+60nm) or full spectrum light, each
in increasing light intensities (0-800umol photons m-? s1). For P. lutea
calcification is usually saturated at lower irradiance levels than photosynthesis
and these processes were only slightly affected by lagoon blue, green and red
light. In A. variabilis both processes saturate at similar light intensities and
decreased under these wavebands compared with the full spectrum. In contrast,
blue light (peak at 455nm) enhanced calcification rates of P. lutea and
A.variabilis (4.1 and 10.5 fold above dark values, respectively) reaching levels
comparable to those measured under full spectrum illumination. Concomitantly,
photosynthetic oxygen production was considerably reduced under that blue
light, to the extent that it remained below the compensation point even under light
intensity of 400 pmol photons m? s1. These results suggest that CO2 uptake by
the symbionts has a lesser role in the light enhanced calcification process than
previously assumed. We suggest that recently discovered blue light
photoreceptors may initiate signal transduction that would activate the light
enhanced calcification in hermatypic corals.
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The mechanism of aragonite precipitation in corals
Tali Mass
Marine Biology Department, University of Haifa

Atmospheric CO:2 levels are rising rapidly, resulting in a decrease in both oceanic
pH, and the carbonate saturation state (Q). It has been hypothesized that
calcifying marine organisms, including reef-building corals, will be affected by the
decline of the carbonate saturation state. However, the lack of a mechanistic
understanding of processes that lead to and control calcification limits our ability
to predict the response of corals to increasing atmospheric CO..

To address this question we have investigated both the structural framework
proteins and the role of highly acidic proteins in nucleation and crystal growth.
We established cell cultures and sequenced the genome of the stony coral,
Stylophora pistillata. This genome contains 21,678 predicted protein-coding
genes. With these predicted genes we used LC-MS-MS to sequence soluble and
insoluble organic matrix proteins. In addition, we identified, cloned, and
characterized four highly acidic proteins, derived from expression of genes
obtained from the animal.. Each of these four proteins spontaneously can
catalyze the precipitation of calcium carbonate in vitro. Our results demonstrate
that coral acid-rich proteins (CARPs) not only bind Ca?* stoichiometrically but
also precipitate aragonite in vitro in seawater at pH 8.2 and 7.6 via an
electrostatic interaction with protons on bicarbonate anions.

Based purely on thermodynamic grounds, the predicted change in surface ocean
pH in the next decades would appear to have minimal effect on the capacity of
these acid-rich proteins to precipitate carbonates.
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Effects of novel engineered anti-fouling paints on marine organisms
Chen Piller!, Eldad Hoch-Gunter!, Severine Larroze?, Tania Teixeira?, Leonid
Goldenberg?, Alexie Antipov?, Yehuda Benayahu?
1Department of Zoology, Tel Aviv University, Ramat Aviv, Tel Aviv, 69978, Israel
2AguaBioTech Group, Naggar Street, Targa Gap, Mosta, MST 1761, Malta

Biofouling is defined as a natural phenomenon comprising the undesirable
accumulation of microorganisms, plants and invertebrates on submerged
surfaces in the aquatic environment. Marine fouling may severely affect man-
made structures, mainly ship hulls, resulting in damage to their stability, loss of
speed and increased CO2 emissions, as well as overall increase in maintenance
costs. The FP7 project “BYEFOULING” combines the development of diverse
types of antifouling strategies.

The present study examined the efficacy of the novel antifouling compounds,
using the common macrofoulers Bugula neritina (bryozoan) and Brachidontes
pharaonis (mussels), from Mediterranean and Red Sea. Larvae of B. neritina and
adults of B. pharaonis were tested in the laboratory for 72 hours, using tissue
culture plates painted with the new paint formulations. Survivorship and
settlement of both fouling species were monitored, in addition to metamorphosis
for the Bugula larvae. On the novel paint plates, almost all larvae settled within
24 hours, but failed to metamorphose normally into zooids. The commercial
paints caused absolute and immediate mortality of the larvae, which was denoted
by lysis. Based on the malformed developmental stages of the larvae we present
a visual scoring system of the paints’ effects. The B. pharaonis mussels
developed a lower number of byssus threads on the experimental plates
compared to control, while on the commercial paints they did not settle and
mortality ensued. The newly developed paints reflected a substantial efficacy
regarding their ability to inhibit settlement of macrofoulers and seem to be less
harmful than the available commercial paints.
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Males space use patterns and territorial marking behavior in the Asiatic
wild ass (Equus hemionus)
Alon Zivt, Amos Bouskilal, Shirli Bar-David?
ILife Sciences, Ben-Gurion University
2The Jacob Blaustein Institutes for Desert Research, Ben-Gurion
University

Social behavior is defined as interactions between conspecifics that influence
behavior. Understanding the social behavior of endangered species is a crucial
part in species conservation. The endangered Asiatic wild ass (Equus hemionus)
is characterized by Fission-fusion social structure, in which dominant males form
territories. In the past, dung piles were considered territorial markers, yet their
role was never fully determined. In this study | assessed if dung piles are indeed
territorial markers. Understanding their role may help determine the spatial needs
of the wild ass in Israel, Territories of three males were analyzed from GPS data
gathered during breeding seasons of 2013 and 2014. Ninety seven dung
samples were collected from 62 piles in the core and peripheral areas of
territories. DNA was extracted from samples and amplified with 10 microsatellite
markers, mitochondrial DNA sequence and gender markers. Data on dung piles
use at public areas were documented using videos and direct observation at the
main water source. In two of the territories 30% and 43% (respectively) of the
samples matched the genetic profile of the dominant individual. In one territory
16% of the samples matched another profile. All other samples could not be
associated to a specific profile. Dung piles at core areas were used by the
territory owner on a regular basis yet, in both territories dung piles were not used
exclusively. These results suggest that dung piles do not mark territories. Future
analysis of gender markers may provide additional insights for the role of dung
piles.
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The Critically Declining Population of the Griffon Vulture (Gyps fulvus)
Colony at Gamla Nature Reserve during 1998-2014
David Burg!, Yael Choresh?, Dan Malkinson3, Tamar Trop#, Ido
Izhaki®
1Golan Research Institute, University of Haifa
2Golan Research Institute, University of Haifa
3Department of Geography, University of Haifa
4Department of Natural Resources & Environmental Management,
University of Haifa
SDepartment of Evolutionary and Environmental Biology,
University of Haifa

For more than two decades, the Griffon vulture population in Israel has
experienced a substantial decrease in numbers. The most significant colony
resides at Gamla Nature Reserve and has been under constant surveillance
since 1998 by the Israel Nature and Parks Authority. In this research, the
population decline is presented including nonlinear kinetic analysis to model the
population dynamics.

Data include the monthly count of individuals overnighting on the cliffs. Smoothed
moving average shows the yearly peaks during winter months, which consistently
declined over the 16 studied years, confirmed by the decreasing of yearly means
(ANVOA, p0.001). The seasonality of the data was shown by folding the data
(the multi-year monthly average) showing the highs and lows during the winter
and summer months, respectively; and corroborated with a Fourier-based
analysis revealing a periodicity of ~370d. Statistics were conducted after log-
transformation, due to the non-normal variance exhibited by the data. The
maximum sightings per year, a proxy for actual population size, were fit to the
inverse logistic model resulting in a maximum decay rate of 12.4 [#-yr1], between
2007-2008.

This analysis attempts to model the macroscopic characteristics of Griffon
vultures at Gamla. The decay pattern suggests a chronic pressure on the
population. While sporadic perturbations are implicated as main drivers of the
ebbing of the population (poisonings, etc.), they appear to have little effect on the
main trend. These analyses may give important insight to the biology and
preservation of this endangered species.
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Global Climate Governance to Paris and Beyond: Lost
Opportunities or New Frontier
Kate O’Neil, University of California, Berkeley, USA

L}
g 122207 Y TAN PANPRY WIRIWN NTIRD { vy N
43-1°MWN DN PR 4 s ,.3,\\

NI T

wenmunnoenna 111' 101 UTY]'J



DY'¥ZNN NNAIN — D'7WN1 NNAYN N0'oNaMIRD L2015 Maloj7Ik ,N201 YT N'MIYN ATWIIN

The Spatial Scaling of Populations, Biodiversity and
Conservation Strategy

Bill Kunin, University of Leeds, UK
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Isotopic fractionation during biodegradation of brominated aliphatic flame
retardants
272 nyal, rowna nawl, nba nako?, an awr?
Y1ima-12 nu'onaix ,n2a0n 2w AN NAIZINTAY? Ni772nnn
2017120 (1200 ,N'N"D

Brominated organic compounds are widespread pollutants in the environment.
To determine whether these compounds are biodegradable, we tested the
application of multi-dimensional compound-specific isotope analysis (CSIA)
combining carbon (*3C/*2C) and bromine (3'Br/"°Br). Testing isotopic fractionation
under controlled biodegradation experiments following isotopic analysis of field
samples will enable to asses transformation processes in the environment. Two
brominated compounds were used as model compounds: DBNPG and TBNPA,
both found in the groundwater underlying the Neot-Hovav industrial site.

In laboratory batch experiments, both compounds were aerobically biodegraded
by indigenous bacterial consortia enriched from contaminated groundwater, with
complete debromination within days. Abiotic hydrolytic degradation was also
observed albeit at slower rates.

The isotopic fractionation of 3C/*?C and 8'Br/”°Br revealed that the biotic and
abiotic degradation mechanisms are different. While debromination was
assumed to be the rate limiting step in both processes, only in the abiotic
degradation isotopic fractionation of both carbon and bromine was detected, with
a eBr of -0.4 £ 0.1%o0 and €C of -10.4%o. for TBNPA. In the biotic degradation an
isotopic fractionation of only carbon was observed with eC = -8.9 + 1.5 %o for
TBNPA, and ¢C = -5.8 £ 0.6 %o for DBNPG.

Microbial consortia were identified using MiSeq next-generation sequencing. The
main genuses found were Paracoccus; Brevundimonas; Pseudomonas; Delftia;
Sphingobacterium; Flavobacterium; and Ochrobactrum. In both consortia’s the
dehalogenation gene dehl was detected.

This work provides the basis for the development of an isotopic fractionation
based tool for assessing the biodegradation of brominated organic compounds in
contaminated environments.
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Population structure and genetic diversity in the white stork, Ciconia
ciconia
[nT79 namo?!, Alejandro Centeno-Cuadros!?, |m it
!Movement Ecology Lab, The Hebrew University
2Department of Molecular Biology and Biochemistry Engineering,
University Pablo de Olavide, Sevilla, Spain

The white stork, a large, well-known, long-range migrant typically breeds
throughout Europe. Its main breeding range spans from Spain and Morocco in
the west, to the Balkans in the east. Highly isolated populations are known in
both the southern and northern hemispheres. We have begun the undertaking of
an extensive population genetics study of the white stork which will be highly
informative in understanding species-wide population genetics dynamics.

Large quantities of DNA samples have been collected from storks of
geographically distinct populations (Spain, Germany, and Turkey). Additionally,
smaller samplings have been collected from a number of countries throughout
Europe and in Israel that are representative of natural white stork distributions.
From this wide array of samples, and using a panel of newly defined
microsatellites, we can understand genetic isolation of and gene flow between
populations, and potential genetic mixing as a result of immigration in populations
that are thought to be composed only of resident individuals. We can also identify
any apparent genetic risks or threats as a result of genetic structure.

To date, genetic work has been completed for German, Spanish, and Turkish
samples. Initial results of analysis of German and Spanish samplings have
shown panmixia on the local scale (Nsub-populations = 9, Fst = -0.00851-0.05229;
Nsub-populations = 3, Fst = 0.00289-0.01230, respectively) and slight genetic
differences on a larger scale. In depth analysis of the between-population
structures has begun and is set to include three Turkish sub-populations as well;
findings will be presented at the conference.
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Settlement of coral planulae under flow: field and laboratory studies
Camelia Gochev?!, Gregory Zilman?, Yehuda Benayahut
!Department of Zoology, George S. Wise Faculty of Life Sciences,
Tel Aviv University
2School of Mechanical Engineering, Tel Aviv University

The octocoral Dendronephthya hemprichi is commonly found growing on man-
made vertical structures exposed to water currents. A preliminary survey
conducted on the steel pillars of the Eilat-Ashkelon oil jetty at Eilat revealed its
colonies to be uniquely aligned in vertical rows along a depth gradient. This
finding intrigued us to study the drivers behind this unprecedented distributional
pattern.

The current study hypothesized that the vertical distribution of D. hemprichi on
the pillars is related to the ambient water flow-regime that determines their larval
settlement.

In order to quantify the vertical distribution of the colonies on the pillars, a line
transect survey was conducted on 10 pillars. The quantitative results confirmed
the colony’s occurrence along vertical lines, mainly at 7-14 m depth.

The abundance of D. hemprichi colonies on the pillars would seem to be related
to the expected flow streamlines around a vertical cylinder. Thus, when the flow
is orthogonal to the cylinder, the side pressure decreases and a trailing wake
occurs behind it, with a lower pressure and vorticity. Due to the spatial
arrangement of the oil jetty pillars the flow conditions there are complex. In order
to understand the hydrodynamic effect on planulae settlement, a flow chamber
was constructed with vertical cylinders, mimicking the pillars’ setting. Preliminary
results have already demonstrated that the vorticity obtaining between the
cylinders enables the planulae to remain between the pillars, where they have a
better chance of attaching.
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Annual evapotranspiration retrieved solely from satellites’ vegetation
indices for the Eastern Mediterranean
David Helman?!, Itamar Lensky?, Amir Givati?
1Geography and Environment, Bar llan University
2Water Authority, Israeli Hydrological Service

We present a simple model to retrieve annual actual evapotranspiration (ET annual)
solely from satellites (PaVI-E). The model is based on empirical relationships
between vegetation indices (NDVI and EVI from MODIS) and eddy covariance
ET from 16 FLUXNET sites representing wide range of plant functional types and
ETannual. The model was applied separately for (a) annuals vegetation systems
(i.e., croplands and grasslands), and (b) vegetation systems with combined
annual and perennial vegetation (i.e., woodlands, forests, savannah and
shrublands). It explained most of the variance in ETannual in those systems (71%
for annuals, and 88% for combined annuals + perennials systems) and was
comparable to multiple regression and modified Temperature and Greenness
(TG) models that use also land surface temperature data (p0.1). We used PaVI-E
to retrieve ETannual at 250 m spatial resolution for the Eastern Mediterranean from
2000 to 2014. Models’ estimates were highly correlated (R = 0.92, p0.01, n = 6)
with ETannual calculated from water catchments balances along rainfall gradient of
the Eastern Mediterranean. They were also comparable to the coarser resolution
ET products of MSG (LSA-SAF MSG ETa, 3.1 km) and MODIS (MOD16, 1 km)
at 148 Eastern Mediterranean basins, with a correlation coefficient (R) of 0.75
and 0.77 and a relative bias of 5.2 and -5.2%, respectively (p0.001 for both). The
proposed model is expected to contribute to the hydrological study in the Eastern
Mediterranean, assisting in water resource management- one of the most
valuable resources of this region.

ull
- 122207 Y TR PANPRY IYRIWIN NTHRN
43-71 MWD DN

MY NTUIN &

momersa a0 V) e




D'YPNN NNAIN — 07N NNAYD NV'0N1IRN ,2015 Na10pIR ,N201 YT NMIYWA ATV

Lessons from Transdisciplinary Science for Socio-Ecological Research in
Israel
Jen Holzer
Faculty of Architecture and Town Planning, Technion

Based on growing consensus that research should more effectively address
global environmental challenges, natural scientists of the International Long Term
Ecological Research (ILTER) network have adopted a new, socio-ecological
framework that sees ecosystems and societies as a coupled, interconnected
system. As part of this shift, they have recruited social scientists and
stakeholders in transdisciplinary research to collaboratively set research priorities
and conduct scientific research.

Through a comprehensive literature review, this study considers the potential of
these developments for producing knowledge that can significantly strengthen
natural resource policy, planning and management, particularly in Israel’s
nascent Long Term Socio-Ecological Research (LTSER) platforms.
Problem-solving transdisciplinarity convenes scholars, practitioners, and
stakeholders to use a real-world problem to 1) set a research agenda, 2) collect
scientific, practical, and experiential knowledge, and 3) formulate that knowledge
to best serve policy, planning, and management. While ecologists will continue to
measure standard indicators like biodiversity and biological productivity, the
frameworks with which they set research priorities and understand socio-
ecological realities will fundamentally change.

Lessons from existing ILTER platforms, as well as from transdisciplinary
research in other fields, such as public health, show that adequate oversight,
training, and funding are crucial to success. In addition, while some platforms are
quite developed, particularly in Europe and North America, the implementation of
such research in Israel will be highly complex, as it will need to incorporate
multicultural, trans-border, and controversial social and political issues. | argue
that lessons from transdisciplinary research provide insights toward a workable
model for developing successful LTSER platforms in Israel.
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The role of recent past trends in the export of tropical moisture into
midlatitudes in extreme precipitation events in the Mediterranean region
Joseph Barkan#, Joseph Breitgand®, Simon Krichak!, Steven
Feldstein3, Silvio Gualdi?

Department of the Earth Sciences, Tel Aviv University
?Istituto Nazionale di Geofisica e Vulcanologia, INGV, Centro
Euro-Mediterraneo per i Cambiamenti Climatici, CMCC, Bologna,
Italy
3Department of Meteorology, The Pennsylvania State University,
University Park, USA
“Department of the Earth Sciences, Tel Aviv University
SDepartment of the Earth Sciences, Tel Aviv University

We investigate the role of the export of humid tropical air in the formation of cool
season heavy precipitating events (HPES) in the Mediterranean region (MR) and
examine the possible linkage between the export of humid tropical air and the
multiyear trend in extreme precipitation in the region.

We analyze the spatial distributions of a number of key atmospheric variables
with a reanalysis data for more than 50 intense HPESs for the MR based on the
data from the NCAR/NCEP Reanalysis archive for 1979-2013.

The MR HPEs are being characterized by the poleward export of humid air of
tropical origin into the MR (creating humid day HD conditions). The trend of the
frequency of HD is consistent with recent changes in the character of
precipitation over the MR and southern Europe.

The multi-year trends in extreme precipitation over southern Europe and the
Mediterranean region (MR) may be explained by the trends in the frequency of
the events with the export of humid tripical air into midlatitudes. In particular the
study reveals a zone with a negative HD frequency trend over the Middle East.
This suggests explanation for the recent drop in the number of days with Red
Sea Troughs due to the decline in the export of humid tropical air originating from
the Arabian Sea.
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The effect of ego-motion on environmental monitoring
Uri Lernert?, Tamar Yacobi'?, llan Levy?, Sharon A.
Moltchanov!?, Tom Cole-Hunter®#°, Barak Fishbain?
Technion Enviromatics Lab, Dept. of Environmental, Water and
Agricultural Engineering, Faculty of Civil & Environmental
Engineering, the Technion — Israeli Institute of Technology
2Technion Center of Excellence in Exposure Science and
Environmental Health (TCEEH), Dept. of Environmental, Water
and Agricultural Engineering, Faculty of Civil & Environmental
Engineering, the Technion — Israeli Institute of Technology
3Centre for Research in Environmental Epidemiology (CREAL),
Barcelona, Spain.
4Centro de Investigacién Biomédica en Red de Epidemiologia y
Salud Publica (CIBERESP), Madrid, Spain
SUniversitat Pompeu Fabra (UPF), Barcelona, Spain

Air pollution has a proven impact on public health. Currently, pollutant levels are
obtained by high-priced, sizeable, stationary Air Quality Monitoring (AQM)
stations. Recent developments in sensory and communication technologies have
made low-cost, micro-sensing units (MSUs) feasible. Their lower power
consumption and small size enable mobile sensing , deploying single or multiple
units simultaneously. Recent studies have reported on measurements acquired
by mobile MSUs, mounted on cars, bicycles and pedestrians. While these modes
of transportation inherently present different velocity and acceleration regimes,
the effect of the sensors’ varying movement characteristics have not been
previously accounted for.

This research assesses the impact of sensor’s velocity on its functionality
through laboratory measurements and a field campaign. The laboratory setup
consists of wind tunnel to assess the effect of air flow on measurements at
different velocities in a controlled environment, while the field campaign is based
on three cars mounted with MSUs, measuring pollutants and environmental
variables at different travelling speeds. In both experimental designs we can
regard the MSUs as a moving object in the environment, i.e. having a distinct
ego-motion.
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The results show that MSU's behavior is highly affected by variation in speed
and sensor placement with respect to direction of movement, mainly due to the
physical properties of installed sensors. This strongly suggests that any future
design of MSU must account for the speed effect from the design stage all the
way through deployment and results analysis. This is the first report examining
the influence of airflow variations on MSU’s ability to accurately measure
pollutant levels.
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Hydrological effect of livestock trampling routes on the spatial variation of
size distribution of Sarcopoterium spinosum in semi-arid rangelands
Sarah Pariente
Laboratory of Geomorphology and Soil, Department of Geography
and Environment, Bar Ilan University

Rangelands of semi-arid regions exhibit a three-phase mosaic spatial pattern
comprising three patches: shrubs, trampling routes, and the remaining
intershrubs area. These patches differ in their soil properties, vegetation, and
hydrological characteristics.

The present research hypothesis: that, from a hydrological point of view, the size
of shrub is controlled by its distance from the routes, i.e., shrubs located near
trampling routes are expected to be bigger than those far from them.

To confirm the above hypothesis 10 representative hillslopes — five south- and
five north-facing — were randomly selected within the research area; the Goral
Hills, in the northern Negev region of Israel. On each hillslope, a plot measuring 3
~ 18 m running down the backslope was randomly selected and divided into
squares of 1 m2. The shrubs — Sarcopoterium spinosum — and routes were
mapped and, for each shrub, the height, maximal length, and width at the middle
of the canopy were measured. The shrubs were divided into two categories
according to their distance from the closest route upslope: up to 50 cm, further
than 50 cm.

The results showed that most of the shrubs on both south- and north-facing
hillslopes were located close to route, and they were taller and wider than those
far from it. These findings might indicate that a shrub developing lower down the
slope and close to a route may possess an existential advantage, since it
receives more water than shrubs far from the route.
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Israel —recent observations and future predictions for 21st Century
Pinhas Alpert
Tel-Aviv University

Summry: | will review the recent trends in temperature and rainfall and the future
projections based on IPCC and our regional climate simulations.

Outstanding features found in the Mediterranean trends will be investigated in
relation to environmental impacts. For instance, potential changes in dew
frequencies will be shown.

Focus will be given to tendency to extreme weather over the Mediterranean
region and Israel employing both downscaling approaches and observations.
| will present our regional climate modeling results performed in Tel-Aviv
University in order to predict the changes in extremes.

These are analyzed along with changes in the synoptic systems. For instance,
the number of days with the dry "Red-Sea trough" synoptic system has doubled
in the last 50 years, and which can be directly related to some recently observed
and projected climate changes.
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Growing the marine macroalga Ulva rigida (Chlorophyta) as a potential
feedstock for ethanol production
Andy Qarri, Alvaro Israel
biology, The National Institute of Oceanography, Israel
Oceanographic & Limnological Research. Haifa, Israel.

Bioethanol is a renewable fuel source exploited in a relative short scale but may
in the future alleviate needs of gasoline on a global scale. Recently, the potential
of marine macroalgae (seaweeds) as feedstock for bioethanol has been under
consideration. Therefore, we have explored the potential of a local green
seaweed, Ulva rigida, as a feedstock for bioethanol production when grown year
around in an outdoor experimental setup using culture tanks. We measured the
Specific Growth Rates (SGR, as % of biomass increase per day) at low and high
incident light, we determined total carbohydrates (as % SGR of dry weight) using
acid and enzymatic hydrolyses, and we fermented the algal hydrolysate using the
common yeast Saccharomyces cerevisiae. Under low incident light the SGRs
averaged 12.5, 5.6 and 2.8% in 40, 800 and 3,400 L tanks, respectively, while
under high incident light the SGRs averaged 14.8 and 8.7% in 40 and 27,000 L
tanks, respectively. Total carbohydrates in U. rigida grown in 40 L tanks ranged
16.1 to 53.8%, while in 800 L tanks they ranged 16.5 to 30.8 %. After 6 h of
fermentation U. rigida produced 6.8 mg of ethanol/ml. The main conclusions of
this study are: (1) upscaling tank volumes reduced biomass yields of Ulva, with
growth being sustainable in 800 L, and (2) the implemented hydrolysis methods
resulted in high yields of fermentable sugars, substantially higher (as 10 -16% of
reducing sugars) than those of reported so far for other Ulva species.
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Development of a marking method for Sarotherodon galilaeus fingerlings
for future mark-recapture surveys in Lake Kinneret, Biological and
economic aspects
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Secured marine infrastructures along the Israeli Mediterranean coast:
Burden or benefit to the marine environment?
monie Ywn %m0 RN K- iknaw nany
1120 ,0Y 1221 NNIVZVIINT NVZIEZON DY (13O0t
/1120 ,N'NITX NOTIN7 NVZIZ9N ,N2'20 NOTIN?

Marine conservation faces many challenges due to the growing human
population that requires more resources from the marine environment such as
energy, food and space. Current conservation efforts focus mainly on the
establishment of marine protected areas around valuable natural habitats and on
the rehabilitation and sustainability of edible fish populations. This study
examines integration of marine conservation in areas dedicated to human uses in
the marine environment, and by doing so — support marine ecosystems outside
designated protected areas. The case used for this study is that of marine
secured infrastructures along the Israeli Mediterranean coast, typically viewed as
threats to the marine environment. Limitation of public access may act as
protected area with artificial elements that actually support marine ecosystem
around it.

To examine this possibility, | assess the ability of existing infrastructure to
support marine ecosystems by analyzing biodiversity patterns between areas of
different human use and physical conditions. Secondly, | examine how
management of the infrastructure affects the marine ecosystem around it by
using ecosystem modelling program. Finally, | analyze planning process of
infrastructures to examine how integration could occur starting from the initial
planning stages.

The proposed study is novel in how it examines integration of marine
infrastructure and marine conservation in areas of high human impact. The
unique approach will likely contribute to marine conservation by defining
conditions necessary for infrastructure to support marine ecosystems and for the
planning of marine infrastructures in a more environmentally cautious manner.
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Potential denitrification activity in wheat rhizosphere as response to nitrate
fertigation and elevated atmospheric CO:z levels
Alla Usyskin'?, Yitzhak Hadar?, Dror Minz*
1Soil, Water and Environmental Sciences, Agricultural Research
Organization, Volcani Center, Bet Dagan, Israel
2Robert H. Smith Faculty of Agriculture, Food and Environment,
The Hebrew University of Jerusalem, Rehovot, Israel

Microbial dissimilatory nitrogen metabolism processes are among the main
factors affecting nitrogen availability to plants. These include denitrification, which
result in reduction of plant-available N and emission of N2O which is considered
a highly potent greenhouse gas. These activities are strongly enriched in plant
rhizosphere. In order to minimize these effects, understanding of microbial
communities and processes involved in denitrification is needed.

In this study, denitrification enzyme activity method was used to quantify the
potential denitrification activity in bulk soil and wheat rhizosphere with vary nitrate
inputs and atmospheric COz2 levels in greenhouse experiments. Estimating
denitrification rates involves measuring the production of N20O in soils by gas
chromatography in the presence of acetylene which inhibits nitrous oxide
reductase and thus prevents N20 reduction to N2. Soil samples from different
pots growing wheat were incubated in the presence of acetylene, and the
difference in N20O produced during the incubation was used to calculate the
potential denitrification rate.

Greenhouse experiments have shown that (1) root affects physiochemical
properties of soil (e.g. electro conductivity, soluble ammonia and nitrate) and
increase potential denitrification; (2) The effect of elevated atmospheric CO2
levels (e,g 700 and 850 ppm) on soil parameters is highly similar and different
than that of ambient atmospheric CO:2 level (400 ppm); (3) The effect of 100 and
120 mg/L nitrate fertigation on soil parameters is highly similar and different than
that of 70 mg/L nitrate fertigation.

Ability to quantify denitrification is a first step toward achieving better
understating of denitrifying bacteria interactions with wheat roots and possibly
reducing its negative impacts.
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