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1. Summary Hypothesis

Research Questions: . . The spatial heterogeneity and temporal evolution of
Roleof spatiotemporalchanges of surface heterogeneifgr the radiative energy

budget surface properties (seaice types, snow, open ocean,
Q1Howstrong is thenfluence of spatial heterogeneitiesf surface propertieson melt ponds) have a major impact on radiative energy

the radiativeenergy fluxesan the two ocean and atmosphere compartments, and : : :
how does it depend on spatial scales? fluxesin the coupledArctic climate system

Q2Howis thetemporal evolution of effects of sea ice developme(melt, freezeup)
on radiative energy fluxesn different regions and ice regimes?

Q3Whichof the two surface parameters, temperature or albedo, has the stronger
Impacton the local changes of the cloud radiative forcing (C&gpending on 3. Researclp)lan phase 1

seasomnd region? General goals
2. Achievements durlng phase | ARadiative transfeand sea ice melt as function of sea ice and ocean properties for
Validation of HIRHANIAOSIM surface albedo scherf i) a full annual cyclé, new sea ice and ocean component
AT b - eshold ASurface heterogeneity & CRFextensionto thermatinfrared wavelength range
A ?mP?ra _'agp* -nevy lemperature threshold parameters ol ALarge scale and long term observations of sea ice albedo and melt ponds
Significant illumination dependend@g new cloud cover flag A extensionof satellite datasets (SentineB) & improved retrievals
/ *”‘ Image Infrared sensor 100 ' ' ' ' ' ' ' ' . . .
B dstcaton || urace | G g | :lmeasaurgemment (b) - ASurface albedo parameterisatidor climate models
su typvmperature ? 80_ neV\Ppal’arh. | A new parameters & season al dependence
e T — S 60; '
prameieriaion [T e L 40 Methods and work packages
I g 20] | ACombining observations (grousizhsed RO\
;;';f;;‘;;":f:;do = Qr—mmm— = Rem(_)tely Operated Vehicleselicopter, aircratft,
Surface Albedo satell |te)
Fig. 1: a) Flow chart ehlidation procedure)) Example measured parameterisecsurface A seasonality & interannual variabilityof spectral __ )
albedofor 25 June 2017 (ACLOUD campaigdapted from Jakel et al. (2019), TC. and broadband radiativquantities duringVlOSAIC == === =

and HALG(AC) 3
ADerivation of sedce propertiesand their variability

Improvement of MERIS specttal-broadband conversion

: : : . : ST I zd | o3 _ _ Fig 4: Bridging scales in space ar
APreviousaveragingd Revisedempirically derived weighting ~ in space and time fime with nested observations
- 0-6 (a) | -81 0 """"""" 1.0 c Alnterpretation and Iinking with 1D and 3Bdiative
05* L m e e ....—.....i,.—..,i;,;-i.,,i _______________ - - T —
5 prewous 208 e R 0-8 5 transfer models
o2 gal MV IV Y Sl i, S |||I u |||||| ©
2303 . So0.6 e 1 0.6 =
Lec 03 e C ® @ ERAS5 albedo (I T | je . i i .. i
&b)g ool A re.vi.sed..- S0Ate gz o o 1045 AWP1: Spatial heterogeneityfrom ice floes to Arctivide observations
So1 j (4 AWP2: Temporal evolutioqfrom season to years
80 0T 02 03 04 05 0. 0i May 0T jun 01 jul 01 Aug 01 Sep 0 AWP3: From observations fmarameterisations
Measured broadband albedo Calendar day
Fig. 2: a) Measured vs MERIS derived surface albedtaodéastice close to Barrow on 6 June
2008, b ERAS5 vaMERIS surface albedo and MERIS melt pond fraction for ER&B sea 2D fields of surface properties ori £ coatial
concentration of 100 % averaged over years 200311 (adapted from Pohl et al., 2019, TC). WP3 » albedo and melt pond fraction h;'t\;:gznse?; ij
* ice type and ice floe size :
AR « surf
3D radiative effects: Surface heterogenelty & CRF distribution | surtace properties
* ice and snow thickness
ASolar warming mainly a 3&¥fect B | EEea
X 30 EZACRF (3D) i
A3D effects negligibléor spatial > 25| o R \ - =
§ I n : o = Ter ts easonal changes
averaging> 3 km N A clnnceorDrgae | Madatonmemwements B ([ SO R
— LL - * representativeness
— = 15| i{ | effects on CRF WP3 ! I WP2 tat
& - £ 1ol n + thermal v soar G =0 | iferent scales | W) | of albedo
Sanzses 5 __ . - f_/: : | e a3l seasons I parameterisation
Flg. 3 Solar cloudadiative forcing (CRRat  * Z Q%%%;%m%m_ ) Parameterisations R = )
550 nm derivedrom 1D and 3D simulations 04 02 00 02 04 » transmission into ocean : S s s I Yearly changes
olar m=nm-)a nm . * regional changes
Solar CRF (W m™2 nm™) at 550 surface albedo & melt : : : gional chang
ponds l\ measurements :l (long term satellite
Model development and improvemer 4 oL % observations
ANew 3D radiative transfer model (backward Monte CatB)PSIB retrieval tool WP3
ASnowl/ice surface implementation in SCIATANearfield effects in snow are negligible
4. Rolewithin (AC)3® & perspectives
Collaborations withifAC) 3 B ower | 0 EUREGER BN BECCEE | Perspectives
. . . . . % regional energy fluxes cloud retrievals oceaﬁuc:(ess.an atn:z.r;ci?:nme I . . . . |
AJoint instrumental preparation / evaluation with03/ B03 = AQuantification of the retrleva:]_urr\]clzertamtles 0
ASatellite data fronD03(snow depth, lead fraction, surface g WP2 BO3 D03 Arctic cloud properties over highly
roughneSS) ?En seasonal - cloud retrievals atr_nos.+sv:ea Ice heterogeneous Surfaces
Almprovement of the surface albedmrameterisationin - Alce-ocean linkages and role of the upper
£ ocean for sea ice melt and processes
H I RHANNAOSI M m03 z obs:c.{aﬂi > o g A0ﬂ3 Blojd' + BO|3 atmo??:a [«= p
> oA Y A v v arameterisation energy riuxes cloud retrievals MOSE interaction
AContribution toCCA2Y { dzZNF I OS LINR OS a & p
TR 1 7 2 TRANSREGIONAL COLLABORATIVE
RESEARCH CENTRE
A3 Hcicamiition UNIVERSITAT oy, .
Climate Relevant Atmospheric and SurfaCe : o o REERUE s S Ml ALFREL-WEGEN s RANSTLIMT . meee ~=~
Processes, and Feedback Mechanisms LEIPZIG @ Universitat Bremen Oler(l:I(\)lﬁ)rélr;[Z Oz ) @ UEBMI\TEOELJEZS%EE&JSNFGUR TOLAR Lel?’?ézpcllgsggg:ﬁ:fafesearch

printed atUniversitatsrechenzentrurheipzig



