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|~j\fihWjWuvls�Ce¿npuvl�j�jWnªd»ë}e9nmh~j;xsf�j«fEotnph�¦9|~d5u�l�npjW�sd`h�esh\np�mh\fpkb|`�
nphOfp�½j\d�h\lgf�j\u��md��v{@d`lgfi¸g��dIjW�sd�|~d�esh\np�mh\fpk�|]j\n@®�nplslsd�®Çj jWn5jW�gd
¸gfm|~d@otnph�h\d`fmx}uvls�ªj\�sd©xsfij\fs­
ÿ�d��ºf�j\u�nmlgfi�Jxsf�j«fi¸gfm|~d�|�B~Ý]esh\n��Juvx}dIf5|~j\fplgxsfih«xCkbd»j\�sn}xCotnmh
xsfij\f@hWd�jWh\u�d`��fi�}¦g|Wu�lg�EjW�sd5y9î@ï
�vfpls�p¦gfp�pdEÙ�y�j«filgxgfih«x�î5¦gd�h\{
ï*fpls�p¦9fi�pd�ÛÇ­Yy9î@ïwfp���vn��P|*jWn@ågd»ë}uv¸s�v{ª|~d`��d�®Çj jW�gd�xgf�j\f@���suº®«�
uº|blsd�d�x}d`x/uvlàj\�sdS®»¦ghWh\d�l�j�|~u�jW¦9f�jWuvnpl*�I�vu�kbu�jWuvls�ÚjW�gdSâm¦gd�h\{
��u�jW�b®»npl9x}u½j\u�nmlg|`��otnphOd�ë}fpkbes��d�|We9d�®»u�ot{�uvls�@jW�gdPx}d`|Wu�h\d`x©jWuvkbd
h«fils�mdp­*ÿ�d`�vfijWuvnplgfp�mxsfij\fp¸gfp|Wd`|]fphWdIfi�º|~nQ|W¦sese¿nphWjWd�xC¸J{5k�fpl�{
�pd`lsd�h\uº®��ph«fieg�suv®`fi�J�Ju�d`�Id`h\|�fil9x©�Ju�hWjW¦9fi�v��{ªfp���Jesh\np�mh\fpkbk�uvls�
�ºfils�m¦gfi�md`|`­(���sd`hWd�otnph\dp��f�hWd`�vfijWuvnplgfp�;|W{}|�j\d�k$|Wd�d`k�d�xÓfies�
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¸s�vd`|`�����suv®«���gf��pd�nplsdI��fp��¦gd�uvlªd`fm®«�©®»d`���§­O×5¸J�Juvnp¦g|W��{m�`k�fpl�{
j�{Je9d�|bnioExsf�j«f�x}nml3C j�j\hWuv�Juvfp���v{.ðsj�uvl�jWn(jW�suº|bkbn}x}d��§­ì���sd
kbnm|~j*e¿npes¦s�ºfih�xsf�j«fi¸gfm|~d�|=jWn}xsf�{@fih\d�fi�v�ph\d��ºf�j\u�nmlgfi�§��¸s¦}j�fp�v|Wn
uvlg®»�v¦gx}dªxsu½¼=d�h\d�l�j5nm¸}¯�d`®»jQnph\uvd�l�jWd�x¹otd�f�j\¦shWd�|Qfplgx
nij\�sd�hPd�ëJ�
jWd`lg|Wu�nmlg|�j\n¹�sd`��e�¦g|~d`h\|`­Q���sd`hWd�otnph\dp�¿nplsd�u�kbe¿nphWj\fplmj@âm¦gd`|~�
jWuvnpl¾uv|Ij\n�®«�snJnm|WdQ���gd»jW�gd�h;jWn�¦g|Wd5|~jWh\uv®»jW�v{��pd�lgd�h\uv®@ygî@ï'nmh
d»ë}es�vnpu�jPxsf�j«fi¸gfm|~dC|We9d�®»u�ð9®5otd`fijW¦sh\d`|`­
qrl�j\�suº|©esh\ni¯�d�®Çj`��d»ëJj\d�lg|Wu�nmlg|C�;d�h\d�f��pnpuºx}d�x�fm|Ckª¦g®«�.fm|
e¿nm|\|~uv¸s�vdÓjWnMd�lg|W¦sh\dãuvl�jWd�h\npe¿d�h«fi¸gu��vu½j�{m­�í�e9nmes¦s�ºfih(npe¿d�l
|Wnp¦sh«®»dPxsfij\fp¸gfp|WdQ|W{J|~jWd`kçØ n�|�j\�ph\d�ygî@ï6DrÝ �pd`h\|Wu�nml¹�J­ X}­v<P�;fm|
®«�sn�|~d`lSfp|QjW�sdbxsf�j«fi¸gfm|~dªd�ls�mu�lsd�u�l'jW�sd�uvlsu½j\uvfp� u�kbes�vd�kbd�ls�
j\fijWuvnpl]­z¤Qn��Id`�pd�h��]u�j���uv���I¸9d¹d`fp|W{Sj\n'®«�gfpls�pdbj\n'filsnpjW�sd`h
d�lg�puvlsdE�vfijWd�h�u�o lsd`®�d`|\|WfphW{m­
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���gd�|~jWh\¦g®»jW¦sh\d�nposjW�sd�xsfij\fp¸gfp|Wd�uº|�kbfpu�lg��{Enph\�mfplsuv��d`x©¸�{Cuvl}�
|~jWh\¦skbd�l�j�­Päsnph5d`fm®«�znio jW�sd`k
�gj\�sd�h\d©uº|5fijQ��d�fp|~jQnplgd©k�fiuvl
j«fi¸s�vdCj\n�|�j\nph\d@kbd�fp|W¦shWd`kbd�l�j\|`�gfil9xwfplsnij\�sd�h�j«fi¸s�vdEotnphQegf��
h«fikbd�jWd�h«| ���suº®«��h\d�k�fpu�lsd�x�®�nplg|~j\fpl�jOxs¦shWuvls�@jW�gd����snp�vd�np¸}�
|Wd�h\��f�j\u�nml�®�fpkbegfiuv�pl]­©c5d�e¿d�l9x}u�lg�wnmlSj\�sd�j�{�e¿d�nio;xsd��Juv®�dp�
j\�sd�h\d�k�f�{ª¸¿dPfpxsxsu½j\u�nmlgfi�g|W¦s¸}j«fi¸s�vd`|Ootnph�kbd`fm|~¦ghWd`k�d`l�j ��fp�½�
¦gd`|`­�ä�uv�p¦sh\dIXP|W�sn��P|Yfil©n��md�h\��uvd��Únpo}jW�sd�®»¦sh\h\d�l�jY|~jWh\¦g®Çj\¦shWdnpoYj\�sdC¸gfm|~d�Ü�­

MRR parameters table

mrr_parameters

POSS parameters

poss_parameters

Electric balance parameters

balance_parameters

Weather station parameters

weatherstation_parameters

Ceilometer parameters table

ceilo_parameters

Video camera observation
system parameters

videodata_parameters

MRR radar data separated
one height per row 

mrr_data

MRR raw fft data separated
one height per row 

mrr_raw_data

MRR radar main table
(timestamps and parameter sets
associated with observation ids)

mrr

MRR raw fft data main table

mrr_raw

Ceilometer (optical lidar) data
(calculated values, observation ids)

ceilo

Precipitation Occurrence System
data (rain rate, precipitation type)

poss

Electric balance data
(rain rate)

balance

Optical backscatter data 
one height per row

ceilo_backscatter

Video camera observation system
data (snowflake size and velocity 
distributions)

videodata

Weather station data
(temperature, humidity etc.) 

weatherstation

obs_id

obs_id

obs_id
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qrlg®���¦gxsu�ls�ªjW�sd5egfih«fikbd�jWd�h;|~d�jIuºx�fp|�egfihWjInpo�jW�sd5¡pd`{�fp���vn��P|
jWnEh\¦slbkbd`fp|W¦sh\d�kbd�l�j«|Y��u�jW��|Wd��md�h«fi�}|~uvkbu��ºfih�xsd��Juv®�d`|O|Wu�k�¦s���
j\fplsd�nm¦g|W��{Úfilgxã|�j\u��v�;otd�d`xÓjW�sdwh\d`|W¦s�½j«|ªuvl.j\�sdw|\fikbd¹j\fi¸g��dm­
ä�u��m¦sh\d©¢�|~�sn��P|;j\�sd©�ºf�{pnm¦}jPnio�j\fp¸s��d�|�otnph5|�j\nph\u�ls���;d`fijW�sd`h
|~j\f�j\u�nmlwxgf�j\fg­

weatherstation
       time_utc: TIMESTAMP WITHOUT TIME ZONE
       paramset: INTEGER
       reliability: INTEGER
       wind_dir: REAL
       wind_strength: REAL
       temperature: REAL
       humidity: REAL
       rain_rate: REAL
       solar_rad: REAL
       air_pres: REAL
 (PRIMARY KEY : (time_utc, paramset))

weatherstation_parameters
       paramset_id: SERIAL
       name: CHARACTER VARYING(255)
       creation_time: TIMESTAMP (default: 'now')       
       location_latitude: REAL
       location_longitude: REAL
       location_utc_offset: SMALLINT (default: 0)
       time_resolution: REAL
       wind_dir_resolution: REAL
       wind_strength_resolution: REAL
       temperature_resolution: REAL
       humidity_resolution: REAL
       rain_rate_resolution: REAL
       solar_rad_resolution: REAL
       air_pres_resolution: REAL
 (PRIMARY KEY: (paramset_id))

ä�u��9­`¢ �Y�Inp�v¦skblClgfikbd`|YfilgxCxgf�j\f�j�{�e¿d`|*u�lª�Id�f�jW�gd�h*|~j\fijWuvnpl
xsfij\fbfilgx¾egfph\fpk�d�jWd`hIj«fi¸s�vd`|`­

qrl¾kbnm|~jP®�fm|~d�|��Jj\�sdC��fi�v¦sd`|�npo*jW�gdCegfih«fikbd»j\d�h«|�j«fi¸s�vd©fih\d
lsnpj�h\d`â�¦suvh\d`xbj\n�uvl�jWd`hWesh\d»j�j\�sdEk�d�fp|W¦sh\d�kbd�l�j\|`­ äsnph�d�ësfik��
es�vdp�Yu½jªuº|Clsnpj©lsd`®�d`|\|WfphW{
j\nz¡Jlsn���j\�sdbjWuvkbd�h\d`|Wnp�v¦}jWuvnpl(nio
jW�gdªx}d��Juº®»dC���sd`lzhWd�fpx}uvls��xsfij\fg�s¸s¦}j@u½jQk�f�{¾¸9d©¦9|~d�ot¦s�]otnmhx}d�jWd`®»jWuvls�we9n�|W|Wu�¸g��d��mfie9|Quvl'kbd`fm|~¦ghWd`k�d`l�j5nph@¦slsd�ë}e9d�®ÇjWd�x
np¸9|~d`hW��f�j\u�nmlÚu�l�jWd`hW��fp�v|`­(yJuvkbu��ºfih\�v{p� jW�gd¹�vnJ®`f�j\u�nmlÓu�lsotnph\kbfi�
jWuvnpl.uº|©lgnijª{md»jª¦g|Wd`xãfp|©fp����jW�sdwx}d��Juº®»d`|©�Id`hWd��vn}®�fijWd`xÚuvl
jW�gd©|Wfpk�dEes�ºfp®�dp�s¸g¦}jPk�f�{�¸9dC¦9|~d�ot¦s�*uvlwjW�sdEot¦}j\¦sh\dCu½oOxsf�j«f
oth\npk�|Wd��md�h«fi�;np¸g|Wd�h\��f�jWuvnpl9|�fij�x}u½¼=d�h\d�l�j¹|Wu½j\d`|buº|bu�l9|~d`h~j\d`x
uvl.jW�sd
|\fikbd¹xsfij\fi¸9fp|Wdp­����gd�h\d»otnph\dp��j\�sd¹k�f�¯�nmhWu�j�{(nio�jW�gd
��fi�v¦sd`|Iuvl¾egfph\fpkbd»jWd`h�j«fi¸s�vd`|�fih\dQnme}jWuvnpl9fi�§��fplgx¹®`fil¹¸¿d@��d�oæj
d�kbe}j�{98 k�fphW¡md`xÓfm| � �QïYïMuvlàjW�sdzxsfij\fi¸9fp|Wd:8 u�oQjW�gd
®»nmhWh\d`®»j;��fp��¦sd�|�fih\d5lgnij�¡Jlsn���l¾���gd�l¾otd�d`xsu�ls�bj\�sd©xsfij\f�u�l*­
� �5ï*ï¾uv| fp�v|WnQ¦g|Wd`xªu�lªjW�sd�k�fiuvl©j«fi¸s�vd`|Y���sd`l�f5x}d��Juº®»d;eshWnp�
x}¦g®�d`x(uvlg®»nmk�eg��d�jWd�xsfij\f
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lsnpjª¸9d`d�l.¦g|Wd`xÚ{md»j�­
���gd¹uºx}d`f
uº|Cj\nSesh\n���uºx}d�fS|~j\fplgxsfph\x
ðgd`�vxªjWnEk�fih\¡ªxsfij\f@���suº®«���gfm| ¸9d`d�l�x}d�jWd`®»jWd�x©j\nC¸9d�¦slsh\d��vu��fi¸g��dm�`nmh*e¿npuvlmjYnp¦}j]j\u�kbdIh\fpls�pd�|����suº®«�C�gf��pdO¸¿d�d`l©k�filJ¦gfi�v�v{
®«�sd�®«¡pd`x¾filgx¾j\��¦9|�kbnph\d@h\d��vuºfi¸s�vd@jW�gfplwnpjW�sd`h\|`­O�Plsh\d��vuºfi¸s�vd
xsfij\fb®�fpl¹j\�sd�lz¸¿dC��d�oæjPnp¦}jPnpo fplgfi�v{}|~uº|����suv��d©|~jWuv�v�]¡pd`d�esuvls�
u�jPu�l
j\�sdC¸gfp|Wdp­IäsnphQd»ësfikbes�vdCu½o �sd�f���{¹��u�lgx
�9fp|P®`fi¦g|Wd`xwf
h«fiuvl'�mfp¦s�pdªjWn
esh\n}x}¦g®»dbuvlg®»nmhWh\d`®»j5��fi�v¦sd�|@jW�sd`{'®�fplslsnijE¸¿d
h\d`fpxsu��v{Úkbfij\®«�sd�xÓj\nÚnijW�gd�hbesh\d`®»uvesu�j\fijWuvnplãkbd�fp|W¦shWd`kbd�l�j\|`�
¸s¦}jPnmlsdCfp|We9d�®Çj�nio�jW�gdChWd�|~d�fih«®«��kbu��m�mjP¸¿dCd»ësfm®ÇjW�v{�j\n�ð9lgx
np¦sj@�sn��új\�sdbx}d��Juº®»d�oÀfiuv��d�x'fil9x
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nioCf(�pd`h~j\uv®`fi��egfijW�ìuvlàj\�sdSf�j\kbnm|Wes�sd�h\dzfilgx/esh\n}x}¦g®�dSfil



fphWh«f�{¹npoO��fp��¦gd`|`�9nmlsdCotnph5d`fm®«�z�sd�uv�p��j5|~jWd`e]­QíQxgx}u½j\u�nmlgfi�v�v{p�
|Wd��md�h«fi�=uvlg|�j\hW¦gk�d`l�j\|��mu��md5npjW�sd`h�j�{�e¿d`|PnioOfih\h\f�{�xsfij\fb|~¦9®«�
fm|Cä ä���Ù�ägfp|~jªäsnm¦sh\u�d`hE�Yh«filg|~otnph\k�Û5|We¿d`®Çj\h\fg�]���suº®«�.®»npk��
¸gu�lsd�x(��u½j\�(�gd�uv�p��jCu�l}otnmhWk�fijWuvnplSotnmhWk f¹j��;ni�rx}uvkbd�lg|Wu�nmlgfi�
k�fijWh\u½ë�otnmhPd`fm®«��j\u�kbd©|~jWd�e*­
���sd�|~d¾��fp��¦gd`|ª®`filslgnijª¸¿d¹x}uvhWd�®Çj\��{Úuvlg|~d`h~j\d`xÚuvl.nplsdw®»d`���
npoIf�h\d��ºf�j\u�nmlgfi�*j\fp¸s��d����suv��dbf�j5jW�sdb|WfpkbdCjWuvkbd�esh\d`|Wd�h\�Ju�lg�
j\�sd�e¿nm|\|~uv¸suv��u�j�{CjWnE¦g|Wd�|�j«filgxgfih«x�ygî@ï¾jWnC|Wd��vd`®»j�j\�sd�x}d`|WuvhWd�x
h«filg�pdQnpo*j\�sd@fphWh«f�{p­ é¹���gdQj��;nªk�fiuvlw�;f�{}|�jWn��gfilgxs��dE|~¦9®«�
xgf�j\fãfih\d
jWnÓd`lg®»n}x}dSu�jwfm|�nplgdS¸s�vnJ®«¡/uvlg|~uºx}dzj\�sd'®�d��v��8
�vnm|Wuvls�Sj\�sd
y9î@ï |Wd`fih«®«�Ó®�fpegfi¸gu��vu½j\u�d�| 8 fil9xÓ®»h\d`fijWuvls��fpl
fmxsx}u�jWuvnplgfp��j\fi¸g��d;���sd�h\d;nplsd�fih\h\f�{@uº|�|Wes�vu½jOnmlª|~d`�pd`h\fp�mh\n��P|�­
qrlwjW�suº|�®�fm|~dm�}u½jQ|Wd�d`kbd`x¾u�kbe¿nphWj\fil�j�jWnb¸¿d©fi¸s�vd@jWn�|Wd��vd`®Çj
��fp��¦sd�|@npls�v{
othWnmkÔf¾®�d�hWj\fpu�l��sd�uv�p��jEnph@othWnmkÔfil(fih\¸su½j\h\fphW{
�gd�uv�p��jOh\fpls�pdI���sd�l�hWd�jWh\u�d`��uvls�@xsf�j«fs­ ���sd�h\d»otnmhWd�jW�sd��sd`u��m�mj
fphWh«f�{}|@�Id`hWd�|Wes��u�j©uvlmj\nS|~d`egfih«f�j\d�j\fi¸g��d�|��Y��u½j\�(nmlsd��sd`u��m�mjnml'nmlsdªh\n��C��filgxz�vuvls¡pd�xzjWn¹jW�sd�j\u�kbd`|~j\fpkbeg|QuvlSj\�sdbk�fiuvl
j«fi¸s�vdP¦g|Wuvls�©np¸9|~d`hW��f�j\u�nmlbuvxs|5ÙÀfp¦}jWnmkbfijWuº®�fp���v{ª�md�lsd`h\fijWd`x�¸J{
j\�sdbxsf�j«fi¸gfm|~d�ÛÇ�9fm|5|W�sn���lzuvl'ä�u��9­9Þ9­@×5lzj\�sdªnpjW�sd`h5�gfplgx��
npjW�sd`h;fphWh«f�{}|O�;d�h\dPd�lg®�n}x}d`x¾fp|�|~jWh\uvls�m|;®»nmlmj«fiuvlsuvls�ª®»nmkbkbf
|Wd�e9fih«f�jWd�x¹��fp��¦sd�|�u�lwj«fi¸s�vdC®»d��v�º|�­ �

Table "ceilo"

time_utc paramset obs_id

14:01:00

14:01:30

14:02:00

1

1

1

1247

1248

1249

height bsobs_id

30

60

90

0.0294

0.0319

0.3512

1247

1247

1247

... ... ...

other columns...

...

...

...

...

... ... ...

30

60

0.0285

0.0299

1248

1248

... ... ...

Table "ceilo_backscatter"

ä�uv�g­¿Þ �Qy�j\nph\u�lg��npe}j\uv®`fi�Y¸gfp®«¡}|\®�f�jWjWd`hQ��fi�v¦sd`|PothWnmk
jW�sd�npe}�
j\uv®`fi�]�vuºxsfih©Ù£�Id�uv��nmk�d�jWd`h«Û»­

���suº|ªfpesesh\nmfp®«�(fi�v��n��P|@otd�j\®«�suvls�zuvlgx}uv�Juvx}¦9fi����fp��¦sd�|©fil9x
|We¿d`®»u�ð9®(�sd`u��m�mj
h«fils�md`|¹â�¦suº®«¡J��{m�Q¸s¦sj
�9fp|w|~�sn���lMe9d`h~otnmh~�
k�fplg®»d¾eshWnm¸s�vd�k�|©���sd`lã�vnpls�SjWuvk�dwe¿d�h\u�n}xs|ªnio�jW�gd¾���snm��d
�gd�uv�p��j�|We9d�®ÇjWh\¦sk uv|ªlsd�d�x}d`x�­
���sd�k�fiuvl.uº|W|W¦sd�uº|©lsnpjCjW�sd
j\u�kbdÚ®»nmlg|~¦gk�d�xì¸J{ãj\�sdÚxsf�j«fi¸gfm|~d
otnmh¹ðgl9x}u�lg�ÓjW�gd'h\u��m�mj
|Wd`®»jWuvnplTnpo�jW�sdãj\fp¸s��dà¸s¦}jÚh\fijW�sd`hSj\�sdã�ºfih\�pdÓlJ¦sk�¸9d`h�npo
h\n��P|Ej\n'¸¿d�esh\nJ®�d`|\|~d�xÚ���sd�l.h\d`fmx}uvls�
jW�sdwxsf�j«f
oth\npk jW�sd
¸9fp|Wdp­¹���sd`hWd�otnph\dp��x}d�e¿d�lgxsu�ls�znml(jW�sdbj�{Je¿d�nio�¦g|Wd�u½j©k�f�{
¸¿d�esh\d»otd`h\fp¸s��d�jWnz|~jWnmhWd�jW�sd��gd�uv�p��jE|We¿d`®Çj\h\f
fm|5nmlsdb¸s�vnJ®«¡=�
d`u½j\�sd�h5fp|;jWd�ëJjPnph�¸suvlgfih\{¹|~jWh\u�ls�9­
���#����� !0�/����.0�����%���(*��7"#��!�� ���(����� ����! ���	� '��($&�������0�� �� � 4 ������

�

��� ���%�(���������%6
��� ��� �&��!�����+ ��� ����� !0�/����.0����� �&��+��������0���(��� � �%45$%��'���� ����� � ��.( ��

�����&������+�*������ '���$��  4 ����! $%��'������ �&*�� ��*�� ���($%� !��&+�* ��!0�/������� � .('(� �/�
 ��7��� ��� ������+�*�����

� � ����*��%����� ���&*��0�� � 4 ��'�$ �  ��*�+�� !0�/� � .� �� $�� �)�����0���
* �/���% 4�����!  ��7�&"1�&�-���� 4���� �����1���&* ���5����� ����.� ���6

 É��Õö@Ì�ö"!,ô�Ì Í�Ò»ô�#Cö©ù.ö©Ë
Ï �¹ôQöCÍOÑ	$&%�Í�Ò\û
Ì ôPÍ�Ò»ö

;-

� ' $ 1 ���)(��3$'&!*-�!� 1

ä���d�ë}u�¸s�vdb|~d�fih«®«�Sot¦slg®»jWuvnplg|EuvlSj\�sd�ygî@ï/�vfpls�p¦9fi�pd�fih\dªnmlsd
¡pd`{ìhWd�fp|Wnpl otnphz¦g|Wu�lg�ßfßxsfij\fp¸gfp|Wdp­,yJnpkbd(j�{Je9d�|
niob|~d��
�vd`®Çj\u�nmlg|Ófplgx�|~d�fih«®«�sd`|Úfih\dßlgf�j\¦sh«fi�v��{TeghWn��Juºx}d`xç¸J{&jW�gd
xsfij\fi¸9fp|Wd��
� yJd`��d�®Çj\u�ls�bnmls��{�jW�sd©x}d�|~uvh\d`xw®»np�v¦skblg|�oth\npkÖfªj«fi¸s�vdp­
� qrkbe¿nm|Wu�ls�bx}u�¼¿d`hWd`l�j�®�nplgxsu½j\u�nmlg|;n��pd�h;nplgd@®�np�v¦skbl]�}¦g|~�uvls�b��nm�puº®�fp�=fplgx
®»nmk�e9fih\uv|Wnpl¾npe¿d�h«f�jWnmh\|
äsnph�d�ësfikbes�vdp��j\nÓ|~d`��d�®ÇjbjWuvkbd`|~j\fpk�eìfplgx/��n��;d`|~jb®���nm¦gx
¸gfm|~d5�sd�uv�p��j�®»np�v¦skblg|�othWnmk�jW�sdE®»d`u��vnpkbd�jWd�hIj\fp¸s�vdp�J��uvkbu½j\u�lg�
jW�gdChWd�jWh\u�d`��fp�=jWn�jWuvkbd©¸¿d»j��;d�d�l
��filJ¦gfih\{¹X�Þ�fplgxzXm�J�gXp�p�m¢s�
nplgdE®`filwuv|\|W¦sd@jW�sdEotnm���vn���u�lg��y9î@ï(®�npkbk�filgx � 

*,+.-,+./1032547698.:<;.29=?>@=�AB:<CD8B4�E1C.2D:9FHGJIDKMLN=M8B4MO1PRQJSJ+JIJ+

2547698.:<;.29=UT,VXWZYJ[J[J\.],[5F^]1Y,_`[J[	ab[1[	ab[J[5WHcJdJe
2547698.:<;.29=UfgW�Y1[J[J\.]1[9F^]1YJhR[J[	ab[J[iab[J[5Wkj

yJu�kbuv�vfphY®�nplgx}u�jWuvnpl9|�Ùtd�â�¦gfi�pjWng���mhWd�f�jWd`h�jW�9fil©d�j\®i­ ÛC®`filC¸¿d
uvk�e¿nm|Wd`xªnplbfilJ{©®»nm��¦gk�l*��jW�J¦g| �vu�kbu�jWuvls�@jW�sd�h\n��P|*uvlg®»�v¦gx}d�x
uvl
jW�sd�hWd�|~¦s��j`­P���gd`|Wd©npe¿d�h«f�j\u�nmlg|Pfih\dClsnmhWk�fi�v�v{¾â�¦su�jWdªd�êb�
®»uvd�l�j�­;qrlSjW�sdª®`fp|Wd©nioO¦g|Wuvls��k�f�jW�gd�k�f�j\uv®`fi�*nme9d`h\fijWuvnplg|Pnpl
®»nm��¦gk�l9|P���suº®«�'fih\d©lsnpj5egfph~j5nioOjW�gd�¡md�{ 8 otnmhQd»ësfpk�eg��dm�
jW�gd 2947658 ;.2B= ®�np�v¦skblbuv| egfph~j�npogj\�sd�¡pd`{©u�l�fp���}j«fi¸s�vd`|`�i¸s¦sj
=�A CD8B4�E1C.2 F ®�np�v¦skbl�uvl(®�d�uv��n¾j\fp¸s�vd�uº|Elsnij�8 u�jEk�f�{
¸¿dlsd�®»d`|\|\fih\{SjWn'kbfplJ¦gfi�v��{(uvlg|�j\hW¦9®Çjªj\�sd¾xgf�j\fp¸gfp|WdbjWn(®»h\d`fijWd
fil�uvlgx}d�ë�otnmh�j\�sdQ®»nm��¦gk�l*­�ýìu�jW�gnp¦}jIjW�sd5u�lgxsd»ë��pj\�sdQ|Wd`fph\®«�
�;nph\¡J|;¸s¦sjP��d�|W|�d�ê�®�u�d`l�jW�v{p­
;-
=< 7� "� :�$5�����-,�)+$6&($X' �%&<l �3� ��� $ / � � 1

qrlSfil'y9î@ï.âm¦gd�h\{p�g��fp��¦sd�|�oth\npkÖj��Inbj«fi¸s�vd`|5®�fplw¸¿dP¯�nmu�lgd`x
¸gfm|~d�xCnpl�f5®�np�v¦skblª���suº®«�ªuº| ®»npkbkbnpl©jWn@¸9npjW�]­ äsnmh�d�ësfik��
es�vdp��u�j�uº|]j\hWuv�Juvfp�ij\n�¯�npuvlCj\u�kbd`|~j\fpkbeg|Yfplgx©®���nm¦gxC¸gfm|~d��gd�uv�p��j
oth\npk�j\fp¸s�vd =M8B4MO,P ��u�jW�/�sd�uv�p��j�filgxànpe}j\uv®`fi��¸gfm®«¡J|\®�fij~j\d�h
��fi�v¦sd`|Yoth\npk&j«fi¸s�vd =<8B4MO1P ADmn=^o9pJ=<m,2J2D8,q ��¸gfp|Wd`x�nplªjW�sd�np¸s�
|Wd�h\��fijWuvnpl¾uvx�­
qrlãesh\u�l9®»uves��dm�OjWuvkbd`|~j\fpk�e9|�®`filÓ¸¿dw¦g|~d�x.j\n¹¯�nmu�lãj\fi¸g��d�|¸¿d»j��;d�d�lzx}u�¼=d�h\d�l�jQx}d��Juº®»d�|��s¸g¦}j�jW�suº|P¸¿d`®�npkbd`|Qf�¸gu½jPj\hWuº®«¡��
uvd�h�­Yq£o=jW�gdPjWuvkbdQ|~j\fikbeg|Ifih\dPx}u�¼¿d`hWd`lmjI¸�{�nplg��{�nplsdP|Wd`®�nplgx]�
jW�gd ¯�npuvl�nme9d`h\fijWuvnplbx}nJd`| lsnpj�es�ºfp®»d���fp��¦sd�|�othWnmkTj\�sdP|~nm¦sh«®»d
j\fp¸s�vd`|�npl¾jW�gd©|Wfpk�dEh\n��C­ y9î@ï�nm¦}jWd`h ¯�npuvlz®�filw¸¿dC¦g|~d�x�j\n
�pd�j;fªhWd�|~¦s��jI���gd�h\dPjW�gdQh\n��P|Ooth\npkçj��InwÙtnmhI|Wd��pd`h\fp�ºÛ j\fi¸g��d�|
fih\dEu�l�j\d�h\��d�f��pd`x¾filgxwnmh\x}d`hWd�x¹¸J{¹jWuvk�dm�g¸s¦sjPlgf�j\¦sh\fp���v{�j\�suº|
uº|�lsnijQfm|�®»nplJ�md�lsuvd�l�j�fp|�x}uvhWd�®Çj\��{�k�fij\®«�suvls����fi�v¦sd`|`­
�*nwhWd�|~nm���md©j\�suv|EeghWnm¸s��d`k
��nplsd�e9n�|W|Wuv¸su��vu�j�{S�Inm¦s�ºxS¸¿d�j\n
h\np¦slgxÓjWuvkbd`|~j\fikbeg|�j\nÚ|We¿d`®»u�ð9®wh\d`|Wnp�v¦}jWuvnplÓ���gd�l/hWd�fpx}uvls�
xsfij\fwu�l(j\�sdb¸gfp|Wdp�*otnphCd»ësfpk�eg��dbnplgd�kbuvlJ¦}jWdm­����sd�x}uº|WfmxJ�
��fil�j\fp�pd;nio9jW�suº| uv|�j\�gf�jOj\�sd;jWuvkbd�hWd�|~nm��¦}j\u�nmlªnpogoÀfp|~j�x}d��Juº®»d�|
r�s �(� ��������� � ����� "��� �'��&����*���������*��&!)����t svu �7���(���
��'(��� . ��� �����&�

���1������$&$%��'(� �i� ���&� +�� "(����+ ����� ������� *�����+���6 s �(���0��*������&���&* ����.� ��&�
$&��� ���������iw0�& �!  �� $7�/������� '(��$ ��x2���
�5� ����$��5$%���5. � '����%! .14 ��$&*����#���
���
�� ���%*��0�/��� "1�% 4�'���� �����- �� $%�� �������� �/� ���(�v�� ��$&�y� ���&*�� ����� ����� ��*�'����&� �
� ���  ��#$%�/���&!z� ���&� !�������+3����� ���%����'�*��%���&�1����{|� ����$ � ��� ����� ���&$&�%�}�
� ��*��� 4 �����)������� �������~�&�����)���0��� �/� ��������� ���	� ���&*������������0�� 4#����� ���
!�������� 6



uº|�hWd�x}¦g®�d`x������suv�vd;x}d`�Juv®�d`|�hWd�®»nmh\x}uvls�Qxgf�j\f5|~�vn��;d�hIÙÀlsnijOesh\ni�
�Juºx}uvls�ìfãh\d`|W¦s��jwd`�pd�h\{ßkbu�lJ¦}j\d�Û¾�Inm¦s�ºx |~jWuv���E�gf��md�d`u½j\�sd�h
��fieg|@nmh©x}¦ses�vuv®`f�j\d`x(xsf�j«fs­bíP�º|~n9�]u½j©�;np¦g�vx'¸9d�x}u�ê�®»¦s��jCjWn
®«�gn�n�|~dbj\�sd�¸¿d`|~jªh\d`|Wnp�v¦}jWuvnpl]­¾���sd�h\d»otnmhWdm�]jW�gd¹xsf�j«f
uv|ªu�lgu½�
j\uvfp���v{�|�j\nph\d`xb��u�jW��j\u�kbdE|�j«fikbeg|Ifp|�d�ësfp®Çj��m��u�jW�gnp¦}j;hWnm¦slgxJ�
uvls�9­�äsnph�®�hWn�|W|~�£fplgfi�v{}|~uº|`�m|\®»h\u�e}j«|�®�fpl¾¸¿dE��hWu�j~j\d�lw���suv®«�w�pn
j\�sh\np¦s�m�¹j\�sdC���snp�vdCh«fils�md5npoY��fi�v¦sd`|Pnplg®�dExsnpuvls��jW�sd©f��md�hW�
fp�puvls�©f�j;x}d`|Wu�h\d`x�j\u�kbdPh\d`|Wnp�v¦}j\u�nmlbfplgxb��h\u½j\d�jW�sd5hWd�|~¦g�½j«|Ou�lnpjW�sd`h�j\fp¸s��d�|�nph;ðg�vd`|`­

�bÉ��LÍOôPÑPÒ��zÒÇÌ�ö@Ì Ò�Î�Ë ø #�ôQË�Ì�� Ë
ö©ù��¾ò�Ò�ò
	�

� . 4"�3�(4-�
�kl

þSnplsu�jWnmhWuvls�5jW�sd�®»nmlgx}u�jWuvnplg|�uvlªj\�sd�®»�vnp¦gxg| ¦g|~uvls�@h\fmx}uvn5|Wnpl}�
xsd`|�nmh�fiuvh«®»h«f�oæj�h\d��vu�d�|Onpl�x}uvhWd�®Çj�kbd�fp|W¦shWd`kbd�l�j\|Onpo¿eg��{}|Wuv®`fi�
e9fih«fikbd»j\d�h«|�­wíPl.np¸J�Juvnp¦g|©xsuv|\fpx}��fplmj«fi�md�npo�jW�suº|©kbd»j\�sn}x��
fp�½j\�snp¦g�p�'fm®�®»¦gh\fijWdp�9uv|QjW�9f�jE¸9d�®�fi¦9|~d�nioOjW�gd�â�¦suº®«¡
®«�9fils�md
npo=®���nm¦gxb®»nmlgx}u�jWuvnpl]��®»npl�j\u�lJ¦snm¦g|Oxsf�j«fEnio=�pd`h~j\uv®`fi�s|~jWh\¦g®Çj\¦shWd
npo |Wlsn��"®»�vnp¦gxs|�uº|�x}u�ê�®»¦s��j�jWn�nm¸}j\fpu�l]­�y}fijWd`���vu½j\d`|��9f��pd5jW�sd
®�nplJ�pd`lsuvd�lg®�dwnpo@¸¿d�uvls�Ófp¸s��d
j\n.np¸g|Wd�h\�pd
fÚ�ºfih\�pd
®»npl�j\u�lJ¦}�
nm¦g|�fih\d`fs� ¸s¦sj�otnmhªj\�sd¹uvl�jWd�h\esh\d»j«f�jWuvnplãnio�jW�guv|�xsf�j«fs� ðgd`�vx
d�ë}e9d`hWuvkbd�l�j\|Pfij�hWd�otd�h\d�lg®�dE|Wu�jWd`|�fphWdEd�|W|Wd�l�jWuºfi�§­
qrl�nm¦sh�|~d�jW¦se]�"|~uv��d
filgx��pd`��n}®»u�j�{�x}uv|~jWh\uv¸s¦}jWuvnpl9|Lnpo
|Wlsn���å9fp¡pd�|]®�fplC¸9d;np¸}j«fiuvlsd`x@oth\npkMjW�gd��Juvxsd�n5®`fikbd�h«f�¸gfm|~d�x
kbd�fp|W¦shWd`kbd�l�jI|W{J|~jWd`k
­ yJlgn���oÀfi�v�gh«f�jWd�nmlbjW�sd5�ph\np¦sl9x��vd��md��
uº|��mu��md�lw¸�{¹jW�sdCh«fiuvlw�mfi¦g�pdp�Jj\�sdCd��vd`®»jWh\uv®@¸gfp�vfplg®»dCfplgx¾jW�sd
Ø�×Eysyw¸suº|�j«f�j\uv®ªh\fmxsfih�­����sdªnme}jWuº®�fp�*�vuvxsfphQkbd`fm|~¦ghWd�|Q®»�vnp¦9x
¸9fp|Wd��sd`u��m��jw���suv�vd'j\�sd(þ'ÿPÿ���XÓh«fpxsfph¹�mu��md`|¾hWd�ågd`®»jWuv��u�j�{
eghWnpðg��d�filgxSegfihWjWuº®»�vdCoÀfi�v�vu�ls�¾�pd`��n}®»u�j�{w¦sezjWnw�p�m�p�bk�nio�fp�½�
j\u½j\¦gx}dm­5íP�v��jW�sd�|~dªnpe¿d�h«f�jWdª��u½j\�'f�j\u�kbdªh\d`|Wnp�v¦}j\u�nmlwnpo�nplsd
kbuvlJ¦}jWd�nph�¸¿d»j~j\d�h��pfi�v�vn���u�ls�Q¦g|YjWnEx}uv|~jWuvls�m¦suv|W�ª¸¿d»j��;d�d`l�x}u�oæ�otd`hWd`l�jPes�gfp|Wd`|�npoYd�fp®«�
|~lsn���oÀfp����d`�pd`lmjPx}¦ghWuvls��filgfp��{}|Wuv|`­
���sd¾h\fmx}u�nmkbd»jWd`h\|©hWd�jWh\u�d`�pdbjWnpj\fp��uvlmj\d��mh\fijWd`x(��f�j\d�hª��f��
e¿nph fil9xC��uºâ�¦suºx©��f�jWd`hY®�npl�jWd`lmj«|]oth\npkú�mhWnm¦slgxE�vd��pd`�pj\�sh\np¦s�m�
j\�sd©f�j\kbnm|Wes�sd�h\dp­O���suº|�®�fpl¾¸¿dC®»nmk�e9fih\d`x���u�jW�zxsfij\f�oth\npk|\f�j\d��v��u�jWd�|��*���suv®«�(fih\d�d�â�¦su�ege9d�x'��u�jW�(h\fmx}uvnpkbd»j\d�hE®»npkbe¿ni�
lgd�l�j\|`­
	�
=< ����$5���
��, )+$6&($X' �%&<l �3� ��
 �� "*-: 1

���gd;ýÚfi¡�fm|WfEXi�m�p¢�nm¸g|~d`hW��fijWuvnpl©��fp| f�¯�npuvlmjOesh\ni¯�d�®Çj nio9|Wd����
d`h\fp���ph\np¦se9|bnio5h\d`|Wd`fph\®«�gd�h«|�­ß��fm®«�ã�ph\np¦geà¸sh\np¦g�p��jbjW�sd`u�h
n���l'u�lg|~jWh\¦skbd�l�j«|@fplgxzd�ëJe¿d�hWjWuº|Wdªj\n�jW�gd�nm¸g|~d`hW��fijWuvnplS|Wu½j\dp­
���gd5kbd`fm|~¦ghWd`k�d`l�j;xsfij\f©uº|�|~�9fih\d`xb¸¿d»j��;d�d�l¹jW�sd�|~d@�ph\np¦geg|�­
���sd�xsf�j«fi¸gfm|~d©®`filz¸¿dªd`fm|~uv�v{wfm®�®»d�|W|Wd`xwn��md�hQf�lgd»j��;nph\¡¿­
¤Qn��Id`�pd`h`�pxs¦sd�jWnEj\�sdP�ºfih\�pd�fikbnm¦sl�j�nio]xsf�j«fEu�lJ�mnp�v�pd`x]�iu½jIuv|
lgnijYe¿nm|\|Wu�¸s�vdOj\nP�gf��pd=¯�¦9|�j�nplsd�®�d�l�jWh«fi�vuv��d`xC|Wd�h\�pd`h`­�q£j��Inm¦s�ºx
¸¿dS|W¦}ê�®»uvd�l�j�otnmh�â�¦suv®«¡.�vnJnp¡}|�nioQe9fihWj\|�nio5jW�sdzxsfij\fs�I¸s¦}j
d�ë}e9nmh~j\u�ls�
�vnpls�wj\u�kbd�h«fils�md`|@nio;��fi�v¦sd`|Cn��md�h@jW�gd�qrlmj\d�h\lsd»j
�;np¦g�vx�lsnijC¸¿d�otd`fp|Wuv¸s��dm�*fp|@nmlsd�d�ë}e9nmh~j©®�fpl'�mhWn��új\nwd`�pd`l
�J¦sl9x}hWd�xs|�nioPkbd���fi¸J{�jWd�|�­Ú���sd¾jWnij«fi��fikbnp¦glmj�nio5xgf�j\f'u�l
j\�sdC¸gfm|~dEuº|P®»¦sh\h\d�l�jW�v{�fi¸¿np¦}jQ¢�èE¥@­
�Pl�j\u��slgn��C��jW�sdPxgf�j\fp¸gfp|Wd;�gfp| ¸¿d�d`l�uvl�x}d��md��vnpeskbd�l�j�fil9x
j\�sd�h\d»otnmhWd�lgnij©{pd�jC¦g|~d�xÚfp|Ej\�sd�xsf�j«fz|~nm¦sh«®»d�otnphªfplgfi�v{}|~uº|�­
q£jwuv|¾es�ºfilslgd`x/jW�9f�j¾d�fp®«�ì�mhWnm¦seì�Inm¦s�ºxß�gf��pdznmlsd'|Wd�h\�pd�h
uvlg|~j\fp���ºf�j\u�nml�u�lbj\�sd�uvhI�vn}®�fp�slsd»j��;nph\¡=�mfplgxbd`fm®«��uvlg|~j\fp���ºf�j\u�nml
�;np¦g�vxÓ®�npl�j\fpu�lÓfp����jW�sd
xsfij\fs­'ýì�sd�lÓlgd��Axsfij\fzuº|�fmxsx}d�x

jWnbj\�sdª¸9fp|Wd`|`�}jW�sd�®»npl�j\d�l�j\|P®`filz¸¿d©e¿d�h\u�n}x}uº®�fp���v{¹kbuvhWh\nph\d`x
¸¿d»j��;d�d�lw�ph\np¦geg|�­
	�
=	 �A*�&( "� $'&(��� $ �%� �

 �6�-�3�!$'&(� � @ � 1 *�$ � �;#%$-�

&(�
 "� 1

���sd�fi¸gu��vu½j�{©jWnE�pd`lsd�h«f�j\d;fp¦}jWnmkbfijWuº®Iðgh\|~jOes�gfm|~d�â�¦suv®«¡J�vnJnp¡}|
nio}j\�sdIxgf�j\f�othWnmk"d�fp®«�Cuvlg|~jWh\¦skbd�l�jYuº|*fpl©u�kbe¿nphWj\fplmj fpx}��fpl}�
j\fp�pdbnio�j\�sd�kbd`fp|W¦sh\d�kbd�l�jªxsfij\fp¸gfp|Wdp­¹���guv|Eot¦glg®Çj\u�nmlgfi�vu½j�{�gfm|Y¸¿d�d`lªuvkbes��d`kbd�l�jWd�x�¸J{©|Wnpkbd;hWd`�vfijWuv�pd��v{C|~uvkbes�vd;|\®»h\u�esj\|`­
�InpkbegfphWd�x5jWnPj\d»ëJj*ð9��d�|���j\�sdIxsfij\fp¸gfp|Wd�k�fi¡md`|=j\�sd�j«fp|W¡5d�fp|~�
uvd�h�¸J{bf��pnpuºx}uvls�EjW�gdPlsd�d�xbnio]egfph\|Wuvls�@jW�sh\np¦s�m��f©|Wd»j�npo¿ð9��d�|
fil9xzðglgxsu�ls�wj\�sd�h\uv�p��j5j\u�kbdbh«fils�md�fil9x�®�np�v¦skblg|@nioIxsfij\fg�
fp|Ij\�sd`|WdC®�fil¾¸9dC|We9d�®»u�ðgd`x¾¦g|Wu�lg�bf�|W�snphWj�y9î@ï(â�¦sd`hW{m­O���sd
�Juv|W¦gfp��uv�`fijWuvnplg|�®�fplª¸¿dI¦g|Wd`xªjWnEâ�¦suº®«¡��v{C|~d`dI���9f�jO�;fm|*�mnpuvls�
npl
fil9x¹���suº®«�wd��pd`l�j\|IjWn�esuº®«¡�otnmh;kbnmhWdCx}d�j\fiuv�vd`xwfilgfp��{}|Wuv|`­
äYuv�p¦ghWd�|¾¨Ófplgx �ãesh\d`|Wd�l�jwfpl+d»ësfikbes�vd'npo�xsfij\fÓ��f�j\�}�
d�h\d`xwx}¦sh\uvls���mfpl�¦9fih\{¹Xi�s�¿Xi�p�m¢©oth\npk <�� � �p�ªjWnz<�� � �p����ys�E­
���suº| e9d`hWuvn}x�u�lg®���¦9x}d`| j��;nC®»�vd`fphW�v{ª|Wd�egfph\fijWd`xªesh\d`®»uvesu�j\fijWuvnpl
d��md�l�j\|`�inmlsd�oth\npkLfp¸9nm¦}jQ<�� � �p�5jWn�<�� � Xi�Efilgxbfplsnij\�sd�hOoth\npk
<`� � ¢m�Cj\nz<`� � Þm�g­

 0

 0.02

 0.04

 0.06

 0.08

 0.1

 0.12

O
pt

ic
al

 b
ac

ks
ca

tte
r 

[1
/s

ra
d]

Ceilometer optical backscatter

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

Time [h]

 0

 200

 400

 600

 800

 1000

 1200

 1400

 1600

 1800

 2000

H
ei

gh
t [

m
]

 0

 500

 1000

 1500

 2000

 2500

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

H
ei

gh
t [

m
]

Time [h]

Ceilometer lowest cloud base height

a)

b)

c)

 0

 5

 10

 15

 20

 25

 30

 35

 40

R
ef

le
ct

iv
ity

 Z

MRR-2 radar reflectivity profile

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

Time [h]

 0

 200

 400

 600

 800

 1000

 1200

 1400

 1600

 1800

H
ei

gh
t [

m
]

ä�u��9­;¨ �ÚþSd`fp|W¦sh\d�kbd�l�j«|¹x}¦sh\uvls�ã��filJ¦gfih\{/Xp�s�QXp�p�p¢(oth\npk
<�� � �m��jWn+<�� � �p�.�Jy}�E­If�Û�þSÿPÿ���XÚh\d»ågd�®Çj\u��Ju�j�{àesh\nið9��dm�;¸¿Û
�Id�uv�vnpkbd»j\d�h5ÙÀnpe}j\uv®`fi�9��uºxsfihÇÛ ¸gfm®«¡}|W®`f�j~j\d�h�eghWnpðg��dm�m®�Û�ï]n��;d`|~j
®»�vnp¦9x¹¸gfm|~dE�sd`u��m��j`­

äsh\npk�jW�gd@nme}jWuº®�fp�=��uºxsfih�®���nm¦gx�¸gfm|~dExsfij\f�u½jP®�fpl¹¸¿dC|~d`d�l
jW�9f�j
jW�sdÓfphWd�fã��fp|
®�n��pd�h\d`x ¸J{ ®»�vnp¦gxg|zx}¦sh\u�ls�ßkbnm|~jznio
jW�gd¹e¿d�h\u�n}x�­(¤Pn��;d��pd`h`�9¯�¦g|~jbfioæjWd`h©jW�gd¹ðgh«|~jªesh\d`®»uvesu�j\fijWuvnpl
d��md�l�jªj\�sd�h\dwuv|bf(|~�snmh~j��mfpeÓu�lãjW�sdz®���nm¦gxs|`­ÓcQ¦sh\uvls�'j\�suº|
e¿d�h\u�n}x�fi�º|WnCjW�sd5��u�l9x�®�fp��kbd`x¹x}n���l�¸9d�otnph\dQfilgnijW�gd�hI®���nm¦gx
®�fpkbd;n��md�hYjW�sdP|Wu�jWdPfil9xªesh\d`®�u�egu½j«f�jWuvnplb|~j\fihWjWd�x�fp�mfpu�l]­����suº|
®�fplÓ¸¿dw®���d�fih\��{Ú|~d`d�lãothWnmk j\�sdw��uºxsfih�¸gfm®«¡J|\®�fij~j\d�h©esh\nið9��dm­
���sd5�pd��vn}®»u�j�{�xsuv|~jWh\u�¸g¦}jWuvnplg|I�puv�pd@fpxsxsu½j\u�nmlgfi�9u�lg|Wuv�p��j�j\n©jW�gd
d��md�l�j\|`­;ýì�su��vdCj\�sdCðgh«|�j5d��pd`l�jQ®»npl�j«fiuvlg|�k�fiuvls�v{w|Wk�fi�v�*�pd��
�vnJ®�u½j\u�d�|��Jj\�sdC|~d�®»nmlgx�d`�pd�l�jP|W�sn��P|�fª�ºfih\�pd@lJ¦skª¸¿d�h�nio�hWd`�vfi�
jWuv�pd`��{¹oÀfp|~jQegfph~j\uv®���d�|�­;���suv|Qu�l9x}uv®`f�j\d`|��mh\fp¦se9d`���g���suv®«�Sfp�v|Wn
k�f�j«®«�sd`|�nm¦sh��gfil9x}��hWu�j~j\d�lwlsnij\d`|�x}¦ghWuvls�bjW�9f�j�e9d`hWuvn}x�­



b)

c)

a)

d)

 0

 50000

 100000

 150000

 200000

 250000

 300000

 350000

 400000

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

N
um

be
r 

[1
/(

m
^3

*m
in

)]

Time [h]

Snowflake number concentration

 0

 2

 4

 6

 8

 10

 12

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

P
re

ci
pi

ta
tio

n 
ra

te
 [m

m
/h

]

Time [h]

Precipitation rate from electronic balance

 0

 2

 4

 6

 8

 10

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

W
in

d 
st

re
ng

th
 [m

/s
]

Time [h]

Wind strength

 0

 50

 100

 150

 200

 250

 300

 350

17:0017:0017:0017:0017:0017:00 18:0018:0018:0018:0018:0018:00 19:00

W
in

d 
di

re
ct

io
n 

[d
eg

re
es

]

Time [h]

Wind direction

e)

 0

 500

 1000

 1500

 2000

 2500

 3000

 3500

 4000

 4500

 0  0.5  1  1.5  2  2.5  3

N
um

be
r 

[1
/(

m
^3

*m
in

*m
/s

)]

Velocity [m/s]

Snowflake velocity distribution during 18:07-18:15

f)

 0

 500

 1000

 1500

 2000

 2500

 3000

 3500

 4000

 0  0.5  1  1.5  2  2.5  3

N
um

be
r 

[1
/(

m
^3

*m
in

*m
/s

)]

Velocity [m/s]

Snowflake velocity distribution during 18:35-18:37

ä�uv�g­�� �.þzd�fp|W¦shWd`kbd�l�j\|¾x}¦sh\u�ls�à�mfpl�¦9fih\{/Xi�g�QXi�m�p¢(oth\npk
<�� � �p�ÓjWn"<`� � �p�à��ys�E­�f�Û¾y}lsn���å9fi¡md'lJ¦sk�¸9d`h
®�nplg®�d�l�jWh«f��
j\u�nml]�=¸9ÛPØ�hWd�®»uvesu�j\f�j\u�nmlzh\fijWdm�¿®�Û�ýìuvlgxS|~jWh\d�ls�pjW�]�=xgÛQýìu�lgx
xsu�h\d`®»jWuvnpl]�md�Û � d��vn}®»u�j�{ªx}uº|�j\hWuv¸s¦}j\u�nml�x}¦sh\u�ls��<�� � �����\<�� �v<�¨}��o\Û
� d`��n}®�u½j�{wx}uv|~jWh\uv¸s¦}jWuvnplzx}¦ghWuvls�
<`� � ¢�¨��«<`� � ¢��}­

	�
<; . /�1 �3�(45$'&!�; "� 7�$9��:�$9�;,"� 1 ��� &!�-� (-*)�
&!*-�!�

���gd(xsfij\fp¸gfp|WdS�ºf�{pnp¦sj¾�gfm|�¸¿d�d�l"x}d`|Wuv�plsd�x+|~nãjW�gfij
xgf�j\foth\npk
ot¦}j\¦sh\d�d�ëJe¿d�h\uvk�d`l�j\|@®�fil'¸9dbfpxsxsd`x
j\n�jW�gd�|\fikbd©j«f��
¸g��d�|�­EØOfih«fikbd»j\d�hQ|Wd»j«|�Ù�|�j\nph\d`xzuvlSegfph\fpkbd»jWd`h\|Pj\fp¸s��d�|\ÛQ®�fpl
¸¿db¦g|Wd`x
j\nwx}uº|~jWuvls�p¦suº|W��xsfij\f�oth\npk,x}u�¼=d�h\d�l�j@d�ë}e9d`hWuvkbd�l�j\|
fplgx
x}u�¼¿d`hWd`lmj5��n}®�fijWuvnplg|`­���ëJuº|~jWuvls��|W®�hWuve}j\|Q®�fil
¸¿dC¦g|Wd`xwjWn
�md�lsd`h\fijWdS�Juº|~¦9fi�vu���f�jWuvnpl9|�fi�vhWd�fpx}{àx}¦sh\u�ls�ÓjW�sd'ðgd��ºxì�;nph\¡¿�
���guv®«�
��uv���*fp�v|Wn��sd��vezx}d»j\d`®Çj\u�lg�boÀfiuv��¦sh\d`|�uvl
d`â�¦suveskbd�l�j`­
ýì�sd`lSlsd��új�{Je¿d`|Qnio�uvlg|�j\hW¦gk�d`l�j\|QfphWdCuvl�jWh\n}x}¦g®»d�x��¿u½j@uv|
npo�®�np¦sh«|Wd�lgd`®»d�|W|\fih\{
jWnzfmxsx(lsd��Lj\fp¸s��d�|Eu�lÚj\�sd�xsfij\fi¸9fp|Wd
otnmh;jW�sd`k filgx¹��hWu�jWd@fªe9fih«|~d`hI���suº®«�¹��uv�v�¿h\d`fmxbjW�gdExgf�j\fªu�l
oth\npk ðg�vd`|CeghWn}x}¦g®�d`x(¸J{Sj\�sd�uvlg|�j\hW¦gk�d`l�j`­
���suv|ª��u��v�Oj«fi¡pd
|Wnpkbd5jWuvkbdp�s¸s¦sj�nmls�v{�nplg®�dp­ qrlgx}d`d`x��}j\�sdEk�fiuvl¹�pn�fi�=nio*jW�sd
xgf�j\fp¸gfp|Wd@eshWnp¯�d`®»j;uº|;jWn�k�fi¡pd@¸gfm|~uº®Pj«fp|W¡}|Id�fp|Wu�d`h`�}fp���vn���u�lg�
j\�sd(hWd�|~d�fih«®«�sd�h«|bjWn/®»nmlg®»d`lmj\h\fijWd�nplìj\�sd(fm®Çj\¦gfi�Efilgfp��{}|Wuv|
fplgx
x}d��md��vnpesuvls��lsd��úfi�v�pnmhWu�jW�gkb|`­
×5�pd`h�jWuvkbdp�¿fp|�kbd`fm|~¦ghWd`k�d`l�jQxsf�j«fbothWnmkAot¦}j\¦sh\d©d»ë}e¿d�h\u½�
kbd`lmj«|�uv|�fpxsxsd`x���j\�sd;|W{}|�j\d�kú��uv���}x}d`�pd��vnpeCuvl�jWnEfP�ºfih\�pd�e¿nJnp�
npo xgf�j\fbfp¸9nm¦}jPh\fpu�ls��filgx
|Wlsn���oÀfi�v��­O���suº|���uv���*�puv�pdCf��pnJn}x
nmese¿nphWjW¦slsu�j�{ÚjWn(|~d`d¾�gn���jW�sdwesh\d`®»uvesu�j\fijWuvnplÓd`�pd�l�j«|�x}u�¼=d�h
¸¿d»j��;d�d`l.��fih\u�nm¦g|E��n}®`f�jWuvnpl9|�­�q£j©��uv�v�Ifi�º|WnweghWn��Juºx}d�f
�pnJn}x
¸9fp|Wuv|@j\nSx}d��md��vnpe'kbnmhWdbh\np¸s¦g|~j©|�j«f�j\uv|~jWuº®�fp��fi�v�pnph\u�jW�sk�|5otnph
fp¦}jWnmk�f�jWuº®E®»�ºfp|\|~u�ð9®`f�jWuvnplwnio�esh\d`®»uvesu�j\fijWuvnplwd��pd`l�j\|`­

��É %�Î�Ë
ÑPù`Ð
ò�Ò�Î�Ë
ý(d©�gf��pdCeghWnme9n�|~d�xwf¹xsf�j«fi¸gfm|~dE¸gfm|~d�xz|~{}|~jWd�k�®»nml�j\fiuvlsuvls�
xsfij\f5othWnmkLfE��uºx}d�h«fils�md;npo=xsu½¼=d�h\d�l�j�uvlg|�j\hW¦gk�d`l�j\| otnmh�filgfi�
�v{��`u�lg�ªj\�sdEhWd`�vfijWuvnpl�¸¿d»j��;d�d`lw®���nm¦gx¹|~jWh\¦g®Çj\¦sh\d@fplgx¹�mhWnm¦slgx
esh\d`®�u�esu�j\fijWuvnpl
xsf�j«f�x}¦sh\u�lg��|~lsn���oÀfp���§­����sdC�mnJnJx¹jWd`kbe9nmh\fp�
h\d`|Wnp�v¦}jWuvnpl�npo]jW�sdE|Wd»jW¦ge¾fi�v�vn��P|�¦g|IjWn�x}uº|�j\u�ls�m¦suº|~�¾¸9d�j��Id`d�l
x}u�¼¿d`hWd`l�j�eg�gfp|Wd`|�npo fb|Wu�ls�m��dC|Wlsn���oÀfi�v��d��md�l�j`­
ý�dw�gf��pd¾x}d`|Wu��mlsd`xàf'xsfij\fp¸gfp|Wd�otnphb|Wlsn���oÀfi�v�Ikbd�fp|W¦shWd��
kbd�l�jQfil9x¾e¿npeg¦s�vfijWd�x¾u�jQ��u�jW�zxsfij\f�oth\npk nmlsdC�ºfih\�pd@np¸g|Wd�hW�
��f�j\u�nmlE®`fikbegfpu��ml]­*���sd�|W{}|�j\d�kúfi�v��n��P|=¦9|�jWnQd`fp|Wuv��{5hWd�jWh\u�d`�pd
fil9xS�Juv|W¦gfp��uv��d�xsf�j«f¾|Wu�k�¦s��j\filgd�np¦9|~�v{wothWnmkÔfi�v�Yh\d��vd���fil�jEu�ls�
|~jWh\¦skbd�l�j\|`­����suº|E�sd`��eg|@j\n
¦slgx}d`h\|~j\fplgxSj\�sdbesh\d`®»uvesu�j\fijWuvnpl
d��md�l�j\|=���guv®«�CnpoæjWd�lEn}®�®�¦sh\hWd�x5uvlC®»nmk�eg��uº®�fijWd`x@�;d`fijW�sd`h*®»nml}�
x}u�jWuvnplg|`­ � fih\u�nm¦g|�|~d�fih«®«�¹®»h\u�jWd�h\uºfª®�fpl¾fp�v|Wn�¸¿d@¦g|~d�x�j\nªð9lgxuvlmj\d�h\d`|~jWuvls�Pd`�pd�l�j«|�­�c5fij\f�oth\npk"ot¦}j\¦shWdId»ë}e¿d�h\u�kbd�l�j«|Y®`filC¸¿d
fpxgx}d`x
j\n�j\�sd�|\fikbd©¸gfm|~dm�=���suv®«�'��u��v��|\f��pdEj\u�kbdbfilgxS�puv�pd
ot¦shWjW�sd`h¹nmese9nmh~j\¦slsu�jWuvd`|�jWnã®�npkbegfih\dSesh\d`®�u�egu½j«f�jWuvnplìd`�pd`lmj«|
¸¿d»j��;d�d�l
x}u�¼¿d`hWd`l�jP��n}®�fijWuvnplg|`­

� É � Ñ��¹Ë
Î��
ù�ôPÏ �ªôQóõôQË�Ì
���sdQfp¦}jW�gnph«|O�;fpl�j�jWnCj\�gfilg¡bäg¦s¡J¦su=íPuvhWe¿nphWj��Inpl9|�j\hW¦g®»jWuvnplØ��ºfilglsu�lg�ªyJd`®»jWuvnpl�otnphI�gf��Ju�ls�@j\�sdQe¿nm|\|~uv¸suv��u�j�{©j\n©¦g|WdPäs¦s¡J¦su
fiuvh\e9nmh~j;oÀfp®�u��vu½j\u�d�|Px}¦sh\uvls��jW�sdCnm¸g|~d`hW��fijWuvnpl¾®`fikbegfpu��ml]­

!,ô��iôPÍOôQË
Ñ�ôQò
� <
	��InJnph«x}u�l9f�jWd�xü��lg�gfilg®�d`x ×5¸9|~d`hW�Juvls��Ø d�h\uvnJx �gnpkbd
egfi�mdp­ C.2J2���a�
�
Z65P��5pMPJP�����2���;D]D2JP,o��.P���mn=�������
.=M81P���
 ­

� X�	©�E­5¤5fih\u�k�f�{mfg����­ � fp¡�fpu����Wÿ�uvkbu�ls� �ph\n���jW�úesh\nJ®�d`|\|
®»nmlmj\hWuv¸s¦}j\u�lg�ßjWnìj\�sdÓotnmhWk�f�j\u�nmlúnio�|~lgn���oÀfi�v�©u�l�nph\ni�
�ph«fies�guv®�fphWd�fp|*niog��fiegfplCoÀfp®�u�ls�QjW�sd;�mfpegfil�yJd`f! s���g­�þzd��
jWd`nph\np�§­}y}nJ®p­g��fiegfpl]� � np�§­ �m�J� � n9­�<m�}ese]­v<`�g<»�«<p<�¨s�9<��p�m�s­

� ¢"	©íQþ'ysÿ���í5þ'y}ÿ��r� ��fp��uºxsf�j\u�nml esh\np�mh\fpk �gnpkbd
egfi�mdp­ C.2J2!��a�
�
�#�#�#$� E1C9=J=��}6kp�%n=��&�Dmnp^m'��EDP�(�
Mc,LD*,I�

(DmJOn4").m,294<P��$��CJ2<6kO

� Þ�	©�E­¾yJ�suvuvlgfs�Ú�b­¹þz¦sh«fikbnpjWng�*�~qrk�fi�md&Ø�h\nJ®�d`|\|~uvls�çnio
yJlsn���ØOfihWjWuº®»�vd`|
fil9x&�I�ºfp|\|Wu½ð9®`f�j\u�nmlMuvl�jWnMyJlgn���å9fi¡md`|
filgx+è@h«fi¦ge9d`�+ g�QyJ{}|�j\d�k�|¹fplgx �Inpkbes¦}j\d�h«|�uvl ��fiegfpl]�
� np�§­ ¢m¢s� � ng­ X}�}ese]­ Þm¢i�r¨p¢s�}Xi�m�mX}­

� ¨�	©¤©­�yJd�h\�pnmkbfmfs���b­Iþz¦sh«fikbnij\ng���E­;yJ�suvuvlgfs�,�\y}lsn���oÀfi�v�
�I�gfih«fp®»jWd`hWuº|�j\uv®`|�×5¸g|Wd�h\�pd�xú¸�{"ý(d`f�j\�sd�hÚÿPfmxsfih«|���fil
×5e}jWuº®�fp�Yï*uvxsfph@fplgxzf � uvxsd�n
�;fpkbd�h«f� s�9q���qW�;�+�Yh«filg|`­qrl}o�­�-çyJ{}|�j�­ � np�§­ �I�m¨��£c�� � ng­ �s�gXp�p��X}­

� �"	©�E­¿�Inplglsnp�v��{m�9�5­g¥;d��m�g�.�Wc@f�j«fi¸gfm|~d©yJ{}|~jWd`kb| ��íTØ�h\fm®Ç�
jWuº®�fp��íQesesh\nmfp®«�@j\n5c5d`|Wu��ml]��qrkbes��d`kbd�l�j\fijWuvnplªfplgxCþSfils�
fi�md�kbd�l�j/ g�}���su�h«x
��x}u�jWuvnpl*�síQxsx}uº|Wnpl}�£ý�d�|~�vd�{m�gXi�m�mX}­

� �0	©Ø nm|~jW�mhWd�ygî@ïìxsf�j«fi¸gfm|~d¾|~{}|~jWd�k��snmkbd¾egfp�pdm­ C.2J2���a�
�

#�#�#$�1�nPnp�2JEJqD8np"2DO��bP<qJE


