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Identification of source-sink relationships in southern Africa by stable
water isotopes analyses and Lagrangian moisture source diagnostics

? ldentify principal moisture source areas for precipitation over southern Africa

? Assess influence of different transport patterns on the isotopic composition of precipitation

! Derive a modern analogue for palaeoclimate isotope studies in this region
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> Transport patterns related to: ITCZ, SE trades, Westerlies, a high pressure area above Angola

> Effects of topographical forcing clearly visible in isotopic composition

> Partly strong influence of evaporation on isotope ratios of rain droplets and surface waters

(5%H and 5'80)

- Arid/humid
vapor source

- Evaporative
loss

(1) Calculation of
Lagrangian backward
air parcel trajectories
- Using LAGRANTO

(Sprenger & Wernli
2015)
- Based on ERA5
- Tracing back
10 days with
3h timesteps

trajectories

&H

> Analysis of modern stable water isotope compositions

(SAHRA 2005)

5'%0

> Estimation of moisture sources contributing to precipitation by:

-36h;

-30h,

(2) Detection of moisture uptake locations
- Based on variations in specific humidity along the backward

(Sodemann et al. 2008)

> Collecting different types of water samples
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(n =197; Sampling Period: 2016 - 2019)
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> Ranges:
5'%0: -7.61 — 9.38
o%H: -48.40 - 40.18
D.exc: -52.54 — 2599

> |sotopic fractionation due
to increasing altitude

above Lesotho

880 [%]

> 2-day backward trajectories of selected
samples from the different zones of
seasonal rainfall dominance showing
transport pathways related to:

- Westerlies
(blue and partly purple traj. e eso )
- SE trades
(red traj. as® )
- A high pressure area above Angola
(vellow traj. co)
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(adapted after Chevalier & Chase, 2016)




