
The Institute of Environmental Physics (IUP) at the University of Bremen invites

in the context of the new DFG-funded Transregional Collaborative Research Center 172 

(SFB/Transregio) Arctic Amplification: Climate Relevant Atmospheric and Surface 

Processes, and Feedback Mechanisms (AC)  3  )  applications for

Two 3-year Ph.D. positions in

Remote Sensing of Sea Ice (A2016/01)

Salary is according to the German federal employee scale TVL-13 (65%) and these 

position are limited to a term of 36 months. The positions are open from March 2016.

Work content

Ph.D. 1: Remote sensing of atmospheric water vapor over Arctic sea ice and open ocean 

using satellite microwave sensors

Water  vapour  is  the  most  important  greenhouse  gas  and  a  key  component  in  the

hydrological  cycle  and therefore directly  linked to  clouds and precipitation.  In  order  to

understand climate change in the Arctic, and the observed amplification of global warming

in  the  Arctic,  knowledge  of  the  water  vapour  in  the  Arctic,  its  regional  and  temporal

patterns,  changes  and trends is  essential.  As  standard  remote  sensing  algorithms for

retrieving water vapour do not work well in Arctic conditions,  most studies on water vapour

in the climate system have so far not covered the Arctic very well.

The focus of this project is to combine three different existing algorithms for retrieving

vertically integrated water vapour (called precipitable water vapour, PWV) in the Arctic

from satellite data. The goal is to provide a long term data set of daily circum-Arctic PWV

data  – the  satellite  instruments  that  provide  input  for  the  three algorithms have been

operational since 2002. The algorithms have different limitations, and none of them can

separately  cover  the  whole  Arctic,  therefore  it  is  essential  to  combine them.  To get  a

consistent  dataset,  however,  thorough  checking  and  compensating  the  differences

between the algorithms is necessary, as well as validation and verification with the help of

meteorological reanalysis data and in-situ data from measurement campaigns. The PWV

data set can then be used to investigate regional and temporal trends and patterns, and

feedbacks.

The task involves running but also adapting existing retrieval algorithms and extensively

analyzing and comparing large output data sets.

Ph.D. 2: Retrieval of spectral surface reflection properties from satellite and airborne 

observations

Global warming is particularly pronounced in the Arctic. In order to quantitatively better
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understand this Arctic amplification, it is important to assess optical surface properties of

the ice covered Arctic  Ocean on the global  scale from satellite  data.  Existing satellite

retrievals  of  e.g.  surface  albedo  have  to  be  validated  against  airborne  or  in  situ

measurements of surface albedo. The method, the sensor and the atmospheric conditions

upon the field measurement/satellite observations are often quite different and introduce

uncertainty in the comparison of ground truth and satellite data which prevents efficient

validation of the satellite retrieval. The main focus of the research will be to analyze the

sources of uncertainties (e.g. different spectral or angular resolution, varying cloud cover,

varying  surface  properties)  and  use  existing  radiative  transfer  models  (SCIATRAN,

MCARATS) to evaluate the uncertainty when comparing data from satellite sensor and

field or airborne campaigns. Such analyses and evaluations have to be done for various

measurement methods, surface and atmospheric conditions. The primary and secondary

sources of uncertainty are to be derived for prevalent field conditions and measurement

scenarios.  For  the  most  common  and  important  sources  of  uncertainty,  an  empirical

correction can be developed using radiative transfer (RT) models. Finally, existing sea ice

and snow albedo retrievals will be validated using the developed corrections and accuracy

estimations.

The task assumes not only running, but also improving the RT models (both models are

written in Fortran), and bulk processing of satellite data (suggested to use Python).

Requirements

 The two positions are embedded in the (AC)3  projects B05 'Variability and trends of

water  vapour  in  the  Arctic  and  related  feedback  processes'  (cooperation  with

University  of  Cologne  and  AWI  Potsdam)  and  C01  'Influence  of  surface

heterogeneity on radiative forcing and retrieval of aerosol and cloud properties in

the  Arctic'  (cooperation  with  University  of  Leipzig),  respectively  and  will  require

close cooperation with national and international project partners.

 M.Sc. degree or equivalent in physics, oceanography, meteorology, remote 

           sensing, geophysics, or related fields.

 Skills in scientific computer programming (e.g., Python, IDL, Matlab or similar) and

           a strong interest to work in the field of satellite remote sensing

 Expertise in sea ice research will be viewed favorable. We seek a candidate who is

           a team worker yet can conduct independent research.



General

The Institute of Environmental Physics (IUP) provides a stimulating, international, and

pleasant work environment and is strongly involved in the international climate and space

science community. The focus of our work in environmental physics is the investigation of

the atmosphere, the cryosphere, and the oceans of the earth. We have state-of-the art lab

equipment, and high computational capacity, which is essential for the data processing of

our satellite projects. Many of our scientific projects are using external platforms like the

research vessel "Polarstern", aircrafts, stratospheric balloons, and ground based stations

all around the world, from the tropics to the poles.

As the University of Bremen intends to increase the proportion of female employees in

science, women are particularly encouraged to apply. In case of equal personal aptitudes

and qualification priority will be given to disabled persons. Applicants with a migrant

background are particularly invited to apply.

Screening  of  applications  will  start  tow  weeks  after  publication  of  this

advertisement  and  the  positions  will  remain  open  until  filled.  Depending  on  interest,

applicants are invited to apply for one specific or both of the two positions. The application

should include details of relevant qualifications and

experience, CV, copies of transcripts, and names of about three references.

Please send your application in paper form or electronically with all documents in one pdf

attachment to:

Dr. Georg Heygster

email: heygster@uni-bremen.de

or by mail:

University of Bremen

Institute of Environmental Physics

Otto-Hahn-Allee 1

28359 Bremen

Germany

phone: +49-421-218-62180

Further inquiries regarding the position may be directed to the same address.
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