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Short description project aim and motive

Humanity consumes about 9.1 trillion m3 of water annually. The consumption of blue water leads to severe
water scarcity across regions around the world, threatening freshwater ecosystems. The impact of green
water consumption is still unclear, despite accounting for over 87% of total water consumption. Green water
is the direct use of rainwater and mainly consumed in the form of evapotranspiration (ET). ET from the natural
land still occurs even without any human activities. For example, considering natural grassland converted into
rainfed crop later on, both have ET but only the latter one is for human consumption. Thus, the impacts of
green water consumption are not as straightforward as blue water consumption.

One way to assess the impact of green water consumption is to use the changes in ET because of human
activities. That is to say, compare the ET with and without human activities. Some studies use net green water
consumption or the changes in blue water availability as the impact indicator. The reason is that ET changes
affect the water cycle at the local scale, including generated runoff and thus blue water availability. Currently,
how green water consumption affects blue water availability, especially the historical analysis is absent at the
global scale.

Research objective

This research aims to quantify green water consumption and assess the impacts of green water consumption
on blue water availability at the global scale from 1990-2019.

Data availability

Green water consumption primarily consists of three parts: crop, pasture, and forestry (for wood). Data on the
green water consumption of crops and pasture is available within the ET-MWM group. Green water
consumption of forestry needs to be quantified. Information on the blue water availability at natural conditions
is available at the ET-MWM group, but the corresponding ET under natural conditions needs to be obtained
from ISIMIP (https://www.isimip.org/).

Approach
The work will consist of the following steps:

e  Get familiar with current databases and know how to use Python to deal with NetCDF raster data.

e Choose and implement an appropriate method to quantify the green water consumption of forestry
(please refer to the references, Potential methods for green water consumption of forestry, to see
how this part was estimated previously within the ET-MWM group).

e Choose an appropriate method to reevaluate blue water availability given changes in ET (only
consider the natural land use conditions without blue water consumption but with green water
consumption, at the annual basis).

e Calculate blue water availability after adding green water consumption.

e Analyze the changes in blue water availability because of the green water consumption across spatial
and temporal scales.

o Write thesis.
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