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Objective Methods Results

Sap flow in trees is an essential variable in integrated studies of Sensors: 1) Daily sap flow patterns and controls 2) Sap velocities

hydrological fluxes. It gives indication of transpiration rates which is . Heat-pulse velocity method 7N _ _ _ _

relevant for hydrologic and climate models, especially for the - 38 o d»; . _ g100- B ecch M Viaple M Spruce n lefe_rences In sap _Ve|0CIty profile between tree

prediction of change in water fluxes in the soil-plant-atmosphere * tast30 three-needle sap flow sensors: 2 60 species are visible (Fig. 6)

continuum. - Middle needle: heating source —— :%‘2‘8? Nk . T N I = For beech, the determination of zero sap velocity

Knowledge about both the response of sap flow to atmospheric forcing - Top and bottom needles contain three I —— e Eimamans R — via regression is plausible

but also an understanding of main controls on its spatial variability is thermistor in 5, 18 and 30 mm depth (Fig. - =2 = For oak, outer thermistor seems most important as

needed for these predictions. 2) emm > 40 I III it covers youngest tree rings; daily sap flow can be

i i : LS A 20 reasonably calculated from this information
Installation (Fig. 4): P o 1o ----I I y

Stud Site - Install on north-facing side of tree Species BMBBBBBBBBBSOBBBOBBOBOOOOOOOHHMO . 020- Beech
y - Drill holes with drilling guide for parallel 401 10cm i i 111 E s
orientation Fi 2 Th 28 **EQHIU*“*HH é
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- Lubricate sensors before inserting them in needle sap flow 18: - U S et R e g
order to have good connection to sapwood sensor, thermistors S 40 /30em i;l il 2 0.05- |
and for recovery after measurement season indicated in yellow 301 _ BN & 1, Fig. 6:
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- Cover to protect the sensor against rain and o 0= o e e e e I | =E el
diat £ 10 profiles  for
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Measurement principle: > oo [ LN b, L T e thermistors
. . 8 20 - - "I_I | A-_?’j%ﬁﬂE||E||E||;||;||;||E||E||E||E||§I=I§II§|;f*;l I 2. (DIaCk: Outer,
- The middle needle is heated and ¢ o R e s e il 2 010 blue: middle
temperature differences before and after = | 0 2 red: inner) in
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heating are r_neasured in all thermls’gors. ? posiion V. M M U M D Y U Y U M D g 0.05 a beech and
From these differences between thermistor Exposion - S N N N S s s s s s s & . an oak tree,
pairs in top and bottom needle, sap velocity Site # 1 2 3 4 5 6 7 8 9 10 1 12 Alglo  Aug20 Aug2l  Aug22  Aug23  Aug 24 forzg'l"ze days
can be calculated at the three depths V: valley bottom, M: midslope, U: upslope, D: downslope, S: south, N: north 1

Fig. 5: Daily sap flows for all trees in the study from a period of one

month in summer 2012, diameter at breast height (DBH) for the CO“CIUSiOnS & OUtIOOk

Determining point of zero sap velocity (Fig. 3):

EJztru:eczlims * From t_he \;aIU?:_S for thi tl}rtetednfeedlfs £ measured trees and soil moisture over the same period, excluding
Eleva;i?f)onm ] | ;i%ﬁisnsglogecgen;sliﬁg g:g veeloclityein §|r| tr:?:: Fig. 3: Determination of days of missing sap flow, slope position and exposition = Sensor type seems suitable er roughly assessing
o S;aayléat[gﬁmeﬁtf V\mﬁ thermistor pairs (e.q. beech, see Fig. 6). flfgos:ap velocity within _ | | | | sap flow for meso-scale model input
o ocations of sap flow ’ pwood o I?te_r species differences in dglly sap flow between trees . Especially for trees with deep sap velocity profile,
0051 2 sampling (in red) of similar DBH (at same location) simultaneous measurement at three depths is
= Relation of daily sap flow and DBH advantageous
 Study catchment: subcatchment of the Attert basin in Luxemburg = No relation to soil moisture in depths of 10, 30 or 50 cm . 2013: equipment of 19 additional sites on different
« Geology: schists of the Ardennes massif = Intra-species differences between slope positions (beech, geological units (sandstone, marls)
- Land cover: evergreen and deciduous forests sites 6, 7, 8) = Challenge: estimating stand transpiration
 Tree sampling distributed across the catchment and slopes of = Intra-species variability within same DBH range at same
different exposition; information on nearby soil moisture available location Acknowledgements
- Tree species for sap flow measurements: Beech and oak (but also = = Trees not water-limited at these location, not even on This study was funded by the DFG-FOR 1598 and
some hornbeam, maple and spruce trees are included) Fig. 4: Sap flow sensor installation, including rain and radiation protection south-facing slopes at upslope position supported by many helpers in the field.
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