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Despite extreme drought,. the forest showed some CO,
summer, mainly in early morning and at late afternoon.

Monthly NEE and ET fluxes were strongly correlated, with high water use effici c1ency (Iurlng
the productive period and no correlation in the summer.

Daily NEE increased rapidly in response to water input. f

Weather conditions at Yatir.

Long periods of dry and hot conditions are characterizing the climate at Yatir, where:

Long-term precipitation average of 278 mm (1964-2002); 200 mm for the five years prior to

station establishment and 298 and 313 mm for the growing years 00/01 and 01/02 respectively. ",

The dry season lasts for six to seven and a half months.Rain is the only water source to the
forest as the water table is a few hundred meters below. '

13 °C winter r‘nidday average temperature, 31 °C 's'ummer midday average temperature.

Average midday relative humidity (RH) of 35% . during peak act1V1ty, 5% was the lowest RH |

measured during this period.

Leaf to atmosphere water gradients are high most of the year roundé’ daytime vapor
pressure deficit (VPD) being above 3000 Pa 10% of the time during 01/02 season.

Soil water content at 0 to 20.¢cm depth ranged from.0.23 to 0. 32 cm3’/cm3 in-winter to 0.06 to

0.09 ¢m3/¢m3 in summer.
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Figure 1. Monthly values for, the growing years (Oct. to Sep., 00/01 & 01/02) of: a. average,
maximum and minimum (daily range) values of air temperature, b. precipitation amount c.
monthly average soil water contain at 0-40 cm, and d. Histogram of 01/02 daytime YPD<,
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Forest adaptation to arid-land climate conditions
Eyal Rotenberg, Tongbao Lin, José M. Griunzweig, Debbie L. Hemming, Kadmiel Maseyk and Dan Yakir

Dept. of Environmental Sciences & Energy Research, Weizmann Institute of Science, Rehovot. Israel

Ecosstem to atmoshere CO, and water fluxes:

squestration by the forest ecosystem corrected for nighttime flux losses were-140 g C

Figure 2. Monthly sum of net ecosystem carbon. flux

(corrected for mghttlme losses) and the water vapor flux !

of the two growmg years (00/01 & 01/02)

The daily. cvcles of CO fluxes e

Following the similarity in the rain amount, the monthly

average CO, fluxes (NEE) patterns of the two years are
almost 1dent1cally

February’s bowl shaped NEE reflects little water stress

on;the treesin the wet season. In other seasons mld day

/“

depression are clearly present

At the August summer peak, the trees still sustain
activity, but is confined to the early morning and late
afternoon hours.

With autumn temperature drop, even héfore the-arrival
of the first rain, the act1V1ty hours are extended to all the
sunny hours.
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nght tlme respiration reflects the dally act1V1t1es, highest inthe w1nter and lowest in Sumimer, so the

- winter to summer ratio'is much smaller:

/

/ Figure 3. Seasonal pattern of the monthly 2‘hours average daily cycle of CO2 fluxes: (uncorrected for
‘nighttime loss). ' | |
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. Ecosystem response to rain events and the onset of the Wlnter. |

<
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Rain episodes in Yatir are short following by long periods with no rain. Occas1onally during these breaks
dry and hot conditions occur, even in the coldest months. The forestis adapted to,respond fast to'rain

water input:

}

First considerable rain of 38 mm (December 01), came

after seven and half months off no rain. Within 4 days

after the rain the daily NEE more than tripled from prior
days. In the wet season the response to water input after
rainless month or is even higher, up to a five fold increase.

CcO, ﬂushes in the autumn following rain events are

strongly;, represented in the figure even after a few mm rain.

Sustaining some photosynthetic activity during most,otthe

dry hot perlods and various drought-survival strategles

oy ' enable thie trees fast response to a ng¢
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Eigure: 4 Dally dum of NEE and prec1p1tatron at the onset

of the winter/at'the 2001/02 gf'OWlng season., |,
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In an ecosystem which receives rain in short . . . .. ..s¢ . @0
rap1dly drles the surfaces and Wlt
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Figure 5. Monthly”/ hours,gwerage of the
*dayt:rme fluxes of CO2 JNEJZ)' vs:-water above ~
“thécanopy, in November 00, February, May
and July:01.
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At Yatir from autumn' to spring, which are
.relatlvely dvry and hot, WUE (=NEE/ET) are
'w1th1n the range found in wetter!'sites.

February CO, fluxes show relatlvely high
correlation (R*> = 0.78) to’ Water ﬂuxes with*
WUE of -31mgC/gHO '

0.000 0.005 0.010 0.015 0.020 0.025 0.030

H20 flux[gm? s] At drier months the correlatlon breaks, and

' no correlation is "seen in July ‘when the
‘ecosystem becomes a carbon source.
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Although in July VPD_could be twice or more the February values the water loss is hallf.
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Yatir afforestation carbon sequestratlon, around 170 ¢ C m2 y ! i is within the range found in

- more forests favorable cllmates This'shows the possibility of establishing forests on some of’

/

the Earth arid-land areas, and they potentlal to cons1derably enhance global carbon

’

sequestration. Ry

AVOldlng ass1m11atlon in the dry hot heurs Whlle sustalnlng at least some act1v1ty all’ year, a

- ’ -
L3

relatlvely hlgh WUE in mild months and hence consers@ng water for use in the stress perlods
‘ it
“and mlnlmlzmg water losses in_this perlod comblned Wlth the plants strategy for drought
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surv1val are some of the mechanisms that explaln the ablhty Of the forest to grow in ar1d
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Con51der1ng a poss1ble warmer future world Yatir foreSl'\enables studylng th inﬂuence of
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dry and hot condltrons on canoples and ecosystems most fotés‘ts edrrent_ly,do n_o_t experiencfe.i
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