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Hydrology dominated by groundwater and lakes
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Scientific concept

« Combine data from a network of geoarchives, monitoring sites and
environmental sensing

* Assess climate dynamics and hydrological fluctuations on various time scales

Integrated _ e Integrated
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« How have lake levels changed in historical times?

* How has the climate changed in historical times?
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Two major challenges

* Mixture of climatic, hydrological and other environmental
signals in the tree rings need to be decoded
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« Comprehensive joint monitoring of hydrology, climate
and tree growth

« Dating of old stumps in lakes
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How do different tree species and
forest structures alter the hydrology,
e.g. young vs old — pines vs oaks?

« How is tree growth related to climate
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Monitoring approach

e Joint monitoring of tree physiology and root zone
water storage dynamics
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Lake Hinnensee - Experimental design
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Monitoring instruments

 Throughfall and
stemflow

e Piezometer

e o ety

o Sapflow and r.ﬁ
Dendrometer -

ﬁ HELMHOLTZ

| ASSOCIATION



T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

05 - - 95
045 - Well directly at the lake water line - o4
04 - GW table ~30 cm below ground - o3
freel
E 035 L 92
E —_
"E 0.3 1 - 51 .E. treel
T025 - L 90 E
é- 07 - \ . 8y = tree 3
=2
3 0.15 1 f ! [ 88 treed
01 - _ - 87
0.05 - gg T GW
n ! | | - | H O W b e r .
1800 - - o5
1700 - - 94 5
- o3
1600 - —ireel
E - o2
£ —_
2 1500 -
; - 91 E —free2
5 =
g 1400 - o0 E
2 L ——tree3
T 1300 - 8 =
S 1200 A - 88 freed
- &7
1100 -+ L g6 T
1000 ; ; ; ; ; ; 85
30.06.201200:00  05.07.201200:00  1007.201200:00  1507.201200:00  20.07.201200:00  25.07.201200:00  30.07.201200:00  04.08.201200:00




T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Monitoring — Stable isotope analysis
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Quantitative wood anatomy .
Poster by Silvio Pohlmann et al.

Example: measuring vessels in oaks

| 2 B

iy g s ™ - ot 2 s ol — o F B |
& '.| 5 = E : - = 1 - E - L Il- = = T . ""l:l'r- i :
= e " o, . o e B 3 Tl - b e
Pt R LD Ta ey AN T i ey B 90
; L o - u L] = il . . " . = l.1+_il.|.' ."r? "m - i LT e
_" . - .ll - = - : : . -| ., B Cw o me '.'r"'-l j.- :; .l.- _-\.--', 1-_"

e o LT s el L e ot IR

inDENDRO - [Z:\Projekte\SilvioWrasentation\usschnitt_1.jpg]
Misc Data Image Display Path Ring Graphic Density Area Calbration Window Help
- [ 205 ] Data File: aussshniti_1 64 n: Nikon 1.CAL__ Colar classes.
T L i

R AR
{ !ﬁ,,’lwﬂf.,‘wu; | W\_HMVJ L,V)“i”wkl«.iu L\

22

Intansity
210.0000

N of rings
7

Click the

baginning
(Fith side).

Current

22 ns ]

el o @ Bl =] :
| ASSOCIATION

Page 15




T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

ﬁuantitative wood anatomi
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* ALA at upper site generally higher than at the lower
e Only during the 40s and 50s are they on a similar level -> drier period ?
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Poster by Wei Liang et al.
 Example: measuring tree rings and tracheids in pines
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Quantitative wood anatomy

Raw values -
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Quantitative wood anatomy

Correlatlon Temp (top) / Precip (bottom) Wlth detrended TRW (Ieft) and raw ALA values (rlght)
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First Pine Chronologx ‘~1000 ¥s}

« Sampling old living trees
 Crossdating with archaeological wood from network in NE Germany
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First Pine Chronology (~1000 ys)
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Further dendrohydrological methods

Dating and reconstruction of erosion along shores with stem reaction wood

Red arrow
indicates year
of beginning of
reaction wood

formation
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Further dendrohydrological methods

Dating and reconstruction of erosion along shores with root reaction wood

Root exposed
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Dating of oak stumps
Lake Krummer See near Melzow
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He who comes too late will be Eunished bx life
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Thank You!
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