DEciphering the fluvio-social
Metabolism of the

Upper Rhine area
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Study tributaries in the Black Forest (Kinzig river) and Vosgues mountains (Fecht river). ks e ke
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- Investigate the fluvio-social metabolism of smaller rivers prior to industrialization. s e A o
- Three sub-projects: dedicated to individual data and methods from historical and _'g A 'é
geo-sciences to identify factors and actors of floodplain transformation. a Frviosoon. UL
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Core concept fluvio-social metabolism: 5 :
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- Process-based social-ecological concept of material exchange throughout catchments. g —
- Captures systemic shifts in the floodplain through detection of radical changes in flow \' # 'g
directions and volumes. — N contions nd >
- Concept developed from a research perspective into a framework for analysis and = P, R [=
interpretation. = R 2
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Actors, socio-political constellations
and institutions

Goals:

- Aims to identify societal players and structures of land use
affecting the floodplains, i.e. mining, rafting, and milling.

- Special interest: conflicts in resource management and
societal adaptations to extreme events, since they are most
revealing of socio-metabolic relations.

Foci (examples):

- Fluvio-social connectivity through wood commerce and
catchment deforestation.

- River works as local indicators, causes and results of hydro-morphic
change.
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Data:

- Sources: Property contracts, tax registers, statutory laws and
ordinances, tribunal case records, maps.

- Archives: Firstlich Flrstenbergisches Achiv Donaueschingen,
Generallandesarchiv Karlsruhe, Archives de la Ville et
Eurométropole de Strasbourg.
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Methods and expected results:

- Chronologies of land use practice, infrastructure occurrences
and crises — long-term trends from a socio-cultural perspective.

- In-depth case studies of conflict and crisis management —
socio-political constellations and adaptations.

Climate variability, wet and dry periods
and natural language processing

Goals:

- Aims to reconstruct climatic time series based on historical
sources.

- Goal:increase the temporal and spatial coverage for the
Medieval Warming Period (1000-1350), the Little Ice Age
(1350-1850) and the Period of Instrumental Measurement
(1850-today) for calibration.

- Time series will then be correlated to sedimentary data.

“Im Jahir 1800, den 4. August, entstand durch Gosfiaftes Anziinden in den Walifungen am Dicbels-
bach, 3/4 Stunden dstlich von dem wilden See, ein Waldbrand, der wegen der damals mehirere
Wochen andauernden Hitze ungemein verheerend wurde. |...| Die Gluth war so heftig, dag die zum
Loschien aufgebotene Mannschiaft sich auf 1/4 Stunde den brennenden Stellen nicht nfiern Konnte,
daher der Brand bis zum 21. August andauerte, an dem endlich ein starker Regen fiel, der es moglich
machite, dem Teuer Grenzen zu setzen. Zwei Flofe, welche zur Zeit des Brandes in der Schonmiinz
am Fuf des LeimRopfs lagen, verbrannten im Wasser. “Horst Issinger (1858) [4]

Data:

- Historical Sources: Written documents (chronicles, diaries, early
newspapers) as existing in the Collaborative Research
Environment tambora.org on descriptions of climate and
weather phenomenons.

- Natural Proxy Data: Yearly time series.
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i.e. Wine quality

Tree ring data

Grain harvest date

Methods and expected results:

- Machine Learning Methods, Bay Statistics and |
Language Processing to refine text based reconstrcutions.

- Statistical Analysis to unite the different source types.

- Artificial Neural Networks to reconstruct weather patterns
and derive temporal interpolations.

Sedimentary footprint of human
and natural disturbances

Goals:

- Aims to identify the legacy effect of socio-ecological processes
on floodplain sedimentation, identifying phases and hotpots
of floodplain activity in different catchments.

- Hypothesis: contrasting socio-ecological processes result in
significantly different sedimentary records.

- Aims to estimate an anthropogenic sediment budget of the
Upper Rhine tributaries for quantifying the volume of stored
legacy sediments.
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Data:

- Remote sensing: Digital elevation model (DEM), stream network

- Field campaign: Soil drilling, electrical resistivity tomography.
(ERT), ground-penetrating radar (GPR).

- Regional core data: LUBW core repositories, maps.

im om
Ay o

Methods and expected results:

- Laboratory: Dating, heavy metal concentration,
grain-size, organic matter content, pH.

- Subsurface visualisation: validated ERT and GPR data.

- Modelling: Distribution and volume of legacy
sediments based on DEM, cores, chronological control
from historic and sedimentary sources.
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1. Comparisons: Identify correlations and discrepancies among the
chronologies generated from each sub-project.

2. Pathway and statistical analyses: [dentify decisive factors and
actors of floodplain transformation.

3. Quantification: Rough assessment of mangitude of fluvio-social
processes through indexed time series and periodised diagrams of
material flows.

Sub-project 1
Medieval History

Raphael Longoni MA.
TU Darmstadt

longoni@pg.tu-darmstadt.de

RSONA

Sub-project 2
Historical climatology

Michael Kahle M.S.c
University Freiburg

michael kahle@
geographie.uni-freiburg.de

Sub-project 3
Geomorphology

Charlotte Engelmann M:S.c
University Freiburg

charlotte.engelmann@
geographie.uni-freiburg.de

TECHNISCHE
UNIVERSITAT
DARMSTADT

[T AruaTions ]

ga

universititfreiburg

Deutsche
Forschungsgemeinschaft

oF

ta ora




