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Context   
The continental atmospheric relative humidity (RH) is a key-climate parameter poorly captured by 
global climate models. A model-data comparison approach, applicable beyond the instrumental period, 
is essential to progress on this issue. However there is a lack of past humidity proxy.  
 
Objectives / scientific questions  
In the HUMI-17 project, our pioneering expertise in the measurement of the triple isotope composition 
of oxygen in water, vapour, and silicates is used to investigate whether changes in RH humidity imprint 
the triple oxygen isotope composition of phytoliths in a measurable way and whether this imprint offers 
a potential for reconstructing past RH. 
 
Main results (y compris les relevés de conclusions des réunions de coordination si c’est l’objet du 
financement LEFE) 
We first monitored the 17O-excess evolution of soil water, grass leaf water and grass phytoliths in 
response to changes in RH (from 40 to 100 %) in a growth chamber experiment where transpiration 
reached a steady state. Decreasing RH decreases the 17O-excess of phytoliths by 4.1 per meg / % as a 
result of kinetic fractionation of the leaf water subject to evaporation (Figure 1). 

 
 
Figure 1. Growth chamber experiment: a) 17O-excess vs relative humidity (RH) of irrigation water (IW), 
soil water (SW), leaf water (LW) and phytolith (Phyto). Error bars show standard deviation (SD) on the 
replicates. They are smaller than the symbol when not shown.  
 
Then we measured the 17O-excess of 57 phytolith assemblages collected from top soils along a RH and 
vegetation transect in inter-tropical West and Central Africa. Although scattered, the 17O-excess of 
phytoliths decreases with RH by 3.4 per meg / % (Figure 2). The similarity of the trends observed in the 
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growth chamber and nature supports that RH is an important control of 17O-excess of phytoliths in the 
natural environment. 

 
 
Figure 2. Natural West and Central African transect: 17O-excess vs relative humidity (RH) of phytolith 
assemblages from soil tops collected under savanna, wooded savanna, humid forest and enclosed 
savanna along a humidity gradient (Table 1). The growth chamber 17O-excesse Phyto-IW vs RH correlation 
line is displayed for comparison. 
 
Future of the project : 
The LEFE-IMAGO project allowed to get preliminary results supporting a successful application to the 
ANR. The ANR project entitled “Past dynamic of continental atmospheric humidity and vegetation: 
new insights from the triple isotopic composition of oxygen [HUMI-17]” is funded for 4 years (2017-
2021) (509k€). 
 
Abstract: The continental atmospheric relative humidity is a key-climate parameter poorly captured by 
global climate models. A model-data comparison approach, applicable beyond the instrumental period, 
is essential to progress on this issue. However there is a lack of past humidity proxy. In the HUMI-17 
project, our pioneering expertise in the measurement of the triple isotopic composition of oxygen in 
water, vapour, O2 and silicates will be used to produce a quantitative proxy of past continental 
atmospheric humidity, namely the 17O-excess of phytoliths. Calibration of the proxy will benefit from 
outstanding experiments in growth chambers. Special attention will be paid to scale up the proxy from 
the growth chambers to the regional scale. Two regional quantitative records of Holocene atmospheric 
humidity, available for model-data comparison, will be produced. The link between humidity and 
vegetation changes will be assessed using a model-data approach. 
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