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Summary and Purpose of Document
New elements and a sequence are proposed to encode road weather information in BUFR. 
_______________________________________________________________________

ACTION PROPOSED
The team is requested to review the proposal and approve the new elements and sequence for validation.
ANNEXES:

1. ET/DR&C/Doc. 5.3(3) submitted bei Eva Cervená
2. Response2comments_UK_CMHI-RoadWeatherInformation.pdf (Response from Eva Cervená to the Comments on BUFR template for cross-border exchange of Road Weather Information, received from Mr. Stanley Kellett (UK))
DISCUSSIONS
Based on several recent bilateral data exchange activities with neighbouring countries, DWD would like to motivate the resumption of the development of a BUFR template for cross-border exchange of Road Weather Information. The aim is to facilitate the standardised transmission of this data within the WMO framework and, specifically, to include descriptors in the WMO BUFR tables that have thus far been used as local descriptors in a template for bilateral road weather data exchange between the Czech Hydrometeorological Institute (CHMI) and German Weather Service (DWD)

In 2007, Eva Cervená presented a proposed BUFR template at the ET DR&C meeting. The template was designed to allow the bilateral exchange of road weather data between the national weather services CHMI and DWD. The purpose of the presentation was to inform about this development in the context of the Regional TDCF Migration Plan. The presentation resulted in a discussion between Stanley Kellett (UK MetOffice) and Eva Cervená, but ebbed away over the following years.

Now, DWD would like to continue the standardization of road weather information encoded in BUFR. 
PROPOSAL
The following new BUFR table B entries and corresponding code tables are proposed:

	TABLE

REFERENCE
	ELEMENT

NAME
	BUFR
	CREX

	F X Y
	
	UNIT
	SCALE
	REFERENCE

VALUE
	DATA

WIDTH

(Bits)
	UNIT
	SCALE
	DATA

WIDTH

	0 01 104
	State / federal state identifier 
	CCITT IA5
	0
	0
	32
	CCITT IA5
	0
	4

	0 01 105
	Highway designator
	CCITT IA5
	0
	0
	40
	CCITT IA5
	0
	5

	0 01 106
	Routes kilometre of highway
	m
	-2
	0
	14
	m
	-2
	5

	0 03 016
	Position of road sensors 
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 017
	Extended type of station
	Flag table
	0
	0
	6
	Flag table
	0
	2

	0 03 018 
	Type of road                 
	Code table 
	0
	0
	5
	Code table 
	0
	2

	0 03 019 
	Type of construction 
	Code table 
	0
	0
	4
	Code table 
	0
	2

	0 12 128
	Road surface temperature
	K
	2
	0
	16
	C
	2
	5

	0 12 129
	Road sub-surface temperature
	K
	2
	0
	16
	C
	2
	5

	0 13 116
	Water film thickness                  
	m
	3
	0
	7
	m
	3
	2

	0 20 138
	Road surface condition             
	Code table
	0
	0
	4
	Code table
	0
	2


Code and Flag-tables:

0 03 016   Position of road sensors       
	Code figure
	

	0
	 Fast lane between the wheel tracks

	1
	 Fast lane between the wheel tracks in the opposite direction 

	2
	 Fast lane in the wheel tracks

	3
	 Fast lane in the wheel tracks in the opposite direction

	4
	 Slow lane between the wheel tracks

	5
	 Slow lane between the wheel tracks in the opposite direction

	6
	 Slow lane in the wheel tracks 

	7
	 Slow lane in the wheel tracks in the opposite direction

	8 - 14
	 Reserved

	15
	 Missing value


0 03 017   Extended type of station       
	Bit No.
	

	1
	 Automatic

	2
	 Manned

	3
	 Event triggered

	4
	 Longer time period than the standard

	5
	 Reserved

	all 6
	 Missing value


0 03 018   Type of road      

	Code figure
	

	0
	 Free track without further information

	1
	 Free track, embankment

	2
	 Free track, flat relative to surroundings

	3
	 Free track, water basin(s) in vicinity

	4
	 Free track, forest

	5
	 Free track, cleft

	6
	 Free track, on hilltop

	7
	 Free track, on hilltop, forest   

	8
	 Free track, in valley

	9
	 Free track, in valley, forest    

	10
	 Free track, north inclination

	11
	 Free track, north inclination, forest   

	12
	 Free track, south inclination

	13
	 Free track, south inclination, forest  

	14-19
	 Reserved

	20
	 Bridge without further information

	21
	 Bridge across a valley in a urban area

	22
	 Bridge across a valley with forest/meadows/fields

	23
	 Bridge across street/track

	24
	 Bridge across big river/canal

	25
	 Bridge across river/canal of medium size

	26
	 Bridge across a small stream/loading canal

	27-30
	 Reserved

	31
	 Missing value


0 03 019   Type of construction      

	Code figure
	

	0
	 Asphalt

	1
	 Concrete

	2
	 Concrete construction

	3
	 Steel-girder construction

	4
	 Box girder bridge

	5
	 Orthotrope slab

	6
	 Drain asphalt

	7-14
	 Reserved

	15
	 Missing value


0 20 138   Road surface condition

	Code figure
	

	0
	 Dry

	1
	 Moist

	2
	 Wet

	3
	 Rime

	4
	 Snow

	5
	 Ice

	6
	 Glaze

	7
	 Not dry

	8-14
	 Reserved

	15
	 Missing value


Add new BUFR sequence in BUFR table D: 
This sequence is proposed to be used for representation of road weather data.
	TABLE
REFERENCE
	TABLE
REFERENCES
	ELEMENT NAME
	ELEMENT DESCRIPTION

	F  X    Y
	
	
	

	
	
	
	

	
	
	(Road weather information)
	

	
	
	  Station identification
	

	3 07 102
	3 01 089
	National station identification
	

	
	0 01 018
	Short station or site name
	For identification of the road weather monitoring site

	
	0 01 015
	Station or site name 
	

	
	0 01 104
	State / federal state identifier
	

	
	0 01 105
	Highway designator
	

	
	0 01 106
	Routes kilometre of highway
	

	
	0 03 017
	Extended type of station
	

	
	0 03 018
	Type of road 
	

	
	0 03 019
	Type of construction
	

	
	3 01 011
	Year, month, day
	

	
	3 01 012
	Hour, minute                                                                      
	

	
	3 01 021
	Latitude/longitude  (high accuracy)
	

	
	0 07 030
	Height of station ground above mean sea level 
	

	
	
	  Temperature, humidity and visibility data
	

	
	0 07 032
	Height of sensor above local ground
	

	
	0 12 101
	Temperature/dry-bulb temperature              
	

	
	0 12 103
	Dew-point temperature                             
	

	
	0 13 003
	Relative humidity
	

	
	0 07 032
	Height of sensor above local ground
	Set to missing (cancel)

	
	0 20 001
	Horizontal visibility                                 
	

	
	
	  Road temperature and other data
	

	
	1 09 000
	Delayed replication of 9 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 03 016
	Position of road sensors     
	

	
	0 12 128
	Road surface temperature 
	

	
	1 02 000
	Delayed replication of 2 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 07 061
	Depth below land surface 
	= 0.30 m in the first replication,
= e.g. 0.15 or 0.07 m in the second replication

	
	0 12 129
	Road sub-surface temperature 
	

	
	0 07 061
	Depth below land surface
	Set to missing (cancel)

	
	0 13 116
	Water film thickness  
	

	
	0 20 138
	Road surface condition
	

	
	
	  Precipitation data
	

	
	0 04 025
	Time period 
	= - 15 minutes

	
	0 20 024
	Intensity of phenomena
	Intensity (light, moderate, heavy) of precipitation

	
	0 13 055
	Intensity of precipitation
	

	
	0 20 021
	Type of precipitation
	

	
	0 13 011
	Total precipitation / total water equivalent of snow
	

	
	
	  Wind data 
	

	
	0 07 032
	Height of sensor above local ground                   
	

	
	0 08 021
	Time significance
	= 2 Time averaged

	
	0 04 025
	Time period
	= –10 minutes

	
	0 11 001
	Wind direction                          
	

	
	0 11 002
	Wind speed                                
	

	
	0 08 021
	Time significance
	Set to missing (cancel)

	
	
	  Maximum wind gust
	

	
	0 04 025
	Time period in minutes
	

	
	0 11 043
	Maximum wind gust direction
	

	
	0 11 041
	Maximum wind gust speed
	

	
	
	  State of functionality
	

	
	0 33 005
	Quality information (AWS data)                                  
	

	
	
	
	


Remarks:

1. To represent Intensity of precipitation, type of precipitation and state of functionality, 
0 20 024 (Code table), 0 20 021(Flag table) and 0 33 005 (Flag table) are used, respectively. 
2. Some more descriptors are required to reduce the workload with respect to the station database, e.g. for identification of the federal state, identification of the highway, etc. 
3. The majority of stations has only one position on the road and one sub-surface temperature sensor. Delayed replications have been introduced to increase flexibility and volume efficiency. 

4. Each position of road sensors includes the measurements of 

· road surface temperature

· road sub-surface temperatures

· water film thickness 

· road surface condition

5. Some types of station do not have the ability to identify the surface condition accurately. They can only report conditions such as "not dry" or "glazed". The code table for road surface conditions has been adjusted accordingly.

Annexes:
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 ________________________________________________________________ 
 


 
Summary and Purpose of Document 


 
The document contains information on development of a BUFR template  


for road weather information as a part of the Regional TDCF Migration Plan. 
 ________________________________________________________________ 


 
 
 


ACTION PROPOSED 
 


The meeting is invited to take the included information into consideration.  
 
 
 
 
 
 
 
 


References: 


[1] Manual on Codes, WMO-No. 306, Volume I.2 


[2] SH70 – Road Weather Data Code, DWD-CHMI, 2003. 
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Background 


The cross-boarder exchange of road weather information between the German Meteorological Service 
(DWD) and the Czech Hydrometeorological Institute (CHMI) has been realized using SH70 code (a 
modification of German national code SH10). 


In compliance with the WMO policy to migrate from traditional alphanumeric codes to table driven code 
forms, a BUFR template for road weather data has been developed that will allow to transmit not only 
the parameters included in the SH70 code, but also additional useful parameters and details about 
road weather stations.  


The template and local descriptors were developed by Eva Červená (CHMI) and Sibylle Krebber 
(DWD) in cooperation with Thomas Endrulat (DWD) and Jan Sulan (CHMI).  
 


BUFR Template Road Weather Information 


This template is proposed to be used for representation of road weather data corresponding to the 
data encoded in SH70 code. 
 


  Identification  
0 01 018  Short station or site name 


(for identification of the road weather monitoring site)   Dddd  
CCITT IA5 
(up to 5 characters) 


0 01 015  Station or site name  CCITT IA5 
(up to 20 characters) 


0 01 241  State / federal state identifier CCITT IA5 
(up to 4 characters) 


0 01 242  Highway designator CCITT IA5 
(up to 5 characters) 


0 01 243  Routes kilometer of highway m, scale -2 
0 02 243  Extended type of station Flag table 
0 02 244  Type of road  Code table  
0 02 245  Type of construction Code table 
3 01 011 0 04 001 Year Year 


 0 04 002 Month Month 
 0 04 003 Day                                                                         DD Day 


3 01 012 0 04 004 Hour                                                                        hh Hour 
 0 04 005 Minute                                                                     mm Minute 


3 01 021 0 05 001 Latitude (high accuracy) Degree, scale 5 
 0 06 001 Longitude (high accuracy) Degree, scale 5 


0 07 030  Height of station ground above mean sea level  m, scale 1 
  Temperature, humidity and visibility data  


0 07 032  Height of sensor above local ground m, scale 2 
0 12 101  Temperature/dry-bulb temperature                      snTTT K, scale 2 
0 12 103  Dew-point temperature                                    snTdTdTd K, scale 2 
0 13 003  Relative humidity % 
0 07 032  Height of sensor above local ground (= missing value) m, scale 2 
0 20 001  Horizontal visibility                                                VVVV m, scale –1 


  Road temperature and other data  
1 09 000  Replicate nine descriptors   
0 31 001  Delayed descriptor replication factor numeric 
0 02 242  Position of road sensors      Code table 
0 12 241  Road surface temperature                              snTsTsTs K, scale 2 


1 02 000  Replicate two descriptors   


0 31 001  Delayed descriptor replication factor numeric 
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0 07 061  Depth below land surface     
             = 0.30 m in the first replication, 
             = e.g. 0.15 or 0.07 m in the second replication 


m, scale 2 


0 12 242  Road sub-surface temperature                       snTuTuTu K, scale 2 
0 07 061  Depth below land surface     (= missing value) m, scale 2 
0 13 241  Water film thickness                                             hwhw m, scale 3 
0 20 241  Road surface condition                                            Sz Code table 


  Precipitation data  
0 04 025  Time period (=  - 15 minutes) Minute 
0 20 024  Intensity of phenomena 


(for intensity of precipitation)                                         KR 
Code table 


0 13 055  Intensity of precipitation kg m-2  s-1 , scale 4 
0 20 021  Type of precipitation                                                  W Flag table 
0 13 011  Total precipitation / total water equivalent of snow    RR kg m-2, scale 1 


  Wind data   
0 07 032  Height of sensor above local ground                    m, scale 2 
0 08 021  Time significance (= 2 (time averaged)) Code table 
0 04 025  Time period  (=  - 10 minutes) Minute 
0 11 001  Wind direction                                                           dd  Degree true 
0 11 002  Wind speed                                                               ff    m s-1, scale 1 
0 08 021  Time significance (=  missing value) Code table 


  Maximum wind gust  
0 04 025  Time period in minutes Minute 
0 11 043  maximum wind gust direction Degree true 
0 11 041  maximum wind gust speed m s-1, scale 1 


  State of functionality  
0 33 005  Quality information (AWS data)                                  F Flag table 
 
Notes: 


1. Telecommunication header – ISXD70  CCCC YYGGgg. 


2. To represent Intensity of precipitation KR, Type of precipitation W and State of functionality F,   0 20 024 
(Code table), 0 20 021(Flag table) and 0 33 005 (Flag table) are used, respectively. The conversion 
between the code figures for  W and F in the SH70 code and the flag table entries of the corresponding 
BUFR descriptors is not straightforward. 


3. To reduce the workload with respect to the station database, some more descriptors are required for e.g. 
identification of the federal state, identification of the highway and so on. 


4. Method or name of road sensor manufacturer (m in the SH70 code) ) is not represented in the BUFR 
template. The corresponding descriptor 0 02 241 is included, however, in ANNEX for potential use in the 
future if the data from a particular sensor were significantly influenced by its origin or for selective 
visualization of data measured with sensors of chosen producers only. 


5. Class of water film thickness (Kw in the SH70 code) is not represented in the BUFR template. It has been 
considered not to be very useful as there is no standard definition of the classes. 


6. Majority of stations has only one position on the road and one sub-surface temperature sensor. Delayed 
replications have been introduced to increase flexibility and volume efficiency.  


7. Each position of road sensors includes the measurements of  
• road surface temperature 
• road sub-surface temperatures 
• water film thickness  
• road surface condition 


8. Some type of stations do not have the ability to identify the accurate surface condition. They could only 
report conditions like "not dry" or "glazed". The code table for road surface conditions has been adjusted 
accordingly. 
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                                                                                                                                  ANNEX  


Proposal for local descriptors: 


F  X    Y Element name BUFR CREX 


0 01 241 State / federal state identifier  CCITT IA5 0 0 32 CCITT IA5 0 4 


0 01 242 Highway designator CCITT IA5 0 0 40 CCITT IA5 0 5 


0 01 243 Routes kilometer of highway m -2 0 14 m -2 5 


0 02 241 Name of road sensor 
manufacturer        


Code table 0 0 4 Code table 0 2 


0 02 242 Position of road sensors  Code table 0 0 4 Code table 0 2 


0 02 243 Extended type of station Flag table 0 0 6 Flag table 0 2 


0 02 244  Type of road  Code table  0 0 5 Code table  0 2 


0 02 245  Type of construction  Code table  0 0 4 Code table  0 2 


0 12 241 Road surface temperature K 2 0 16 C 2 4 


0 12 242 Road sub-surface temperature K 2 0 16 C 2 4 


0 13 241 Water film thickness                   m 3 0 7 m 3 2 


0 20 241 Road surface condition              Code table 0 0 4 Code table 0 2 


 


Note: 


0 02 241 (Name of road sensor manufacturer) does not appear in the current template, but it is left  for 
potential use in the future in case that data from a particular sensor would be significantly influenced by 
its manufacturer. 
 


 


 


Code tables: 


0 02 241   Name of road sensor manufacturer        


Code 
figure 


 


0  Reserved 
1  ANT/Bosch 
2  Boschung 
3  SSI/Scan (MicKS) 
4  Vaisala 
5  Vibrometer 
6  Malling 


7 -14  Reserved 
15  Missing value 
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0 02 242   Position of road sensors        


Code 
figure 


 


0  Fast lane between the wheel tracks 
1  Fast lane between the wheel tracks in the opposite direction  
2  Fast lane in the wheel tracks 
3  Fast lane in the wheel tracks in the opposite direction 
4  Slow lane between the wheel tracks 
5  Slow lane between the wheel tracks in the opposite direction 
6  Slow lane in the wheel tracks  
7  Slow lane in the wheel tracks in the opposite direction 


8 - 14  Reserved 
15  Missing value 


 


0 02 243   Extended type of station        


Bit No.  


1  Automatic 
2  Manned 
3  Event triggered 


4-5  Reserved 
all 6  Missing value 


 
 
0 02 244   Type of road        


Code 
figure 


 


0  Free track without further information 
1  Free track, embankment 
2  Free track, flat relative to surroundings 
3  Free track, water basin(s) in vicinity 
4  Free track, forest 
5  Free track, cleft 
6  Free track, on hilltop 
7  Free track, on hilltop, forest    
8  Free track, in valley 
9  Free track, in valley, forest     


10  Free track, north inclination 
11  Free track, north inclination, forest    
12  Free track, south inclination 
13  Free track, south inclination, forest   


14-19  Reserved 
20  Bridge without further information 
21  Bridge across a valley in a urban area 
22  Bridge across a valley with forest/meadows/fields 
23  Bridge across street/track 
24  Bridge across big river/canal 
25  Bridge across river/canal of medium size 
26  Bridge across a small stream/loading canal 


27-30  Reserved 
31  Missing value 
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0 02 245   Type of construction       


Code 
figure 


 


0  Asphalt 
1  Concrete 
2  Concrete construction 
3  Steel-girder construction 
4  Box girder bridge 
5  Orthotrope slab 
6  Drain asphalt 


7-14  Reserved 
15  Missing value 


 


0 20 241   Road surface condition 


Code 
figure 


 


0  Dry 
1  Moist 
2  Wet 
3  Rime 
4  Snow 
5  Ice 
6  Glaze 
7  Not dry 


8-14  Reserved 
15  Missing value 
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Response to the Comments on BUFR template for cross -border exchange  
of Road Weather Information, received from Mr. Stan ley Kellett (UK)  


 
 
Code table – a set of entries (code figures).  Only one entry can be used for the parameter involved. 
The code table is proposed for those parameters where each attribute excludes the others.   


Flag table – a set of entries (bit No.1, 2, 3 ,...). Any combination of the entries can be used for the 
parameter involved. The flag table is proposed for those parameters where more than one of the listed 
attributes may apply. If the attribute is true, the corresponding bit is set to 1. 


In traditional codes, however, flag tables are not used. Therefore, code tables are used also for 
parameters where more than one of the listed attributes may apply, e.g. code table for present weather. 
This problem is usually solved in TAC by the definition of priorities. 


1) 0 01 018/015/241 – Station identification 


            0 01 018 reflects Dddd from the SH70 code. It is to be taken into account that this template has 
            been developed to express data of the SH70 code in the first place. 
            We may consider the inclusion  of National station identification 3 01 089 as shown below. This  
            addition, however, has not yet been consulted with the DWD experts !!!  


2) 0 01 242 – Highway designator 


Each highway has its identification, e.g. E55. Very useful for the Road management. 


3) 0 01 243 - Routes kilometer of highway 


For each highway, its beginning and end is defined. 0 01 243 specifies the distance from the 
start point. Very useful for the Road management. 


4) 0 02 243 – Extended type of station 


An automatic station may be activated or may become a manned station, if the situation 
requires it. 


5) 0 02 244 – Type of road 


This parameter provides information on the general character of terrain/vicinity of the station. 
The comment “Type of road - presumably this relates to the road at the site” is somewhat 
difficult to understand. 


6) 0 02 245 – Type of construction 


     It might be useful to suggest what kind of clarification is needed. 


7) 3 01 021 – Lat & Long – high accuracy 


In all currently developed BUFR templates, Latitude & Longitude is required with high accuracy 
for land stations. 


8) Temperature, scale 2 


             Please see Regulation B/C 1.4.1.2 Dry-bulb air temperature: 


Dry-bulb air temperature (0 12 101) shall be reported in degrees Kelvin (with precision in 
hundredths of a degree Kelvin);  
Notes: 
(1) Temperature data shall be reported with precision in hundredths of a degree even if they 


are measured with the accuracy in tenths of a degree. This requirement is based on the 
fact that conversion from the Kelvin to the Celsius scale has often resulted into distortion 
of the data values.  


(2) Temperature t (in degrees Celsius) shall be converted into temperature T (in degrees 
Kelvin) using equation: T = t + 273.15. 


9) 0 07 032 
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0 07 032 is a coordinate descriptor. It applies to all following entries, until it is redefined by a 
similar coordinate descriptor or until it is set to a missing value to cancel the previous value. 
The canceling procedure is not, however, applicable for all coordinate descriptors.  


10)  0 02 242: Position of road sensors 


Standard direction of road is defined as the direction in which 0 01 243 (Routes kilometer of 
highway) increases. The position relative to wheel tracks is defined within each lane (not by 
distance from edge and centre of road). The code figures 0, 1, 4, 5 are used,  if the sensors are 
located approximately in the center of the lane specified. The code figures 2, 3, 6, 7 are used,  
if the sensors are placed at such point of the lane where the probability of being driven over is 
the highest.   


11) 0 07 061 


0 07 061 is a coordinate descriptor. Explanation 9) applies. 


12)  0 20 241 – Road surface condition 


It might be useful to suggest what kind of clarification is needed. This parameter is supposed to 
provide information on the actual road surface condition regardless whether it has been treated 
or not. 


13)  Intensity of precipitation is not clear 


There are two entries to express the intensity of precipitation: 0 13 055 and 0 20 024. If the 
station is capable of reporting the quantitative information, 0 13 055 shall be used. If, however, 
only the estimate (light, moderate, heavy, violent) of the intensity of precipitation can be 
reported, 0 20 024 shall be used. KR refers to the corresponding entry in the SH10 code. And 
the 0 20 024 is actually specified as “Intensity of phenomena” in the international portion of the 
BUFR tables to allow more general usage (applicable for any phenomenon, therefore also for 
precipitation).   


14) Wind time data 


             Please see Regulation B/C 1.10.5.3 Wind direction and speed.  


 


Separating metadata from the template: 


Metadata parameters included in the BUFR templates have their important role within the data 
structure and cannot be extracted out of it (BUFR coordinate descriptors class 01 - 08). Also other 
arguments against this approach were provided during the discussion about this issue.  


Cloud Cover, Friction Coefficient, Ice and snow thi ckness, Present Weather 


Some road weather stations has been recently equipped with a PWS, thus addition of present weather 
might be considered. Reporting of the other parameters cannot be done due to the absence of the 
instruments. 
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New descriptors (see Final Report ET/DR&C, Darmstad t, 23-27 April 2007) 


Table 
reference 


 BUFR CREX 


F X Y Element name Unit Scale Reference 
   value 


Data 
width 


Unit Scale Data 
width 


0 01 101 State identifier Code 
table 


0 0 10 Code 
table 


0 3 


0 01 102 National station 
number 


Numeric 0 0 20 Numeric 0 6 


 
Proposal for Code table 0 01 101 is included in Final Report of the ET/DR&C meeting, Darmstadt, 
23-27 April 2007, where 610 = Czech Republic,  
                                      616 = Germany. 
 


Table 
reference Table reference Element name 


3 01 089  National station identification 


 0  01  101 State identifier  
 0  01  102 National station number  


 


 


BUFR Template Road Weather Information 


This template is proposed to be used for representation of road weather data corresponding to the 
data encoded in SH70 code. 
 


  Identification   
3 01 089 0  01  101 State identifier  Code table 


 0  01  102 National station number  Numeric 
0 01 018  Short station or site name 


(for identification of the road weather monitoring site)   Dddd   
CCITT IA5 
(up to 5 characters) 


0 01 015  Station or site name  CCITT IA5 
(up to 20 characters) 


0 01 241  State / federal state identifier CCITT IA5 
(up to 4 characters) 


0 01 242  Highway designator CCITT IA5 
(up to 5 characters) 


0 01 243  Routes kilometer of highway m, scale -2 
0 02 243  Extended type of station Flag table 
0 02 244  Type of road  Code table  
0 02 245  Type of construction Code table 
3 01 011 0 04 001 Year Year 


 0 04 002 Month Month 
 0 04 003 Day                                                                         DD Day 


3 01 012 0 04 004 Hour                                                                        hh  Hour 
 0 04 005 Minute                                                                     mm  Minute 


3 01 021 0 05 001 Latitude (high accuracy) Degree, scale 5 
 0 06 001 Longitude (high accuracy) Degree, scale 5 


0 07 030  Height of station ground above mean sea level  m, scale 1 
  Temperature, humidity and visibility data   


0 07 032  Height of sensor above local ground m, scale 2 
0 12 101  Temperature/dry-bulb temperature                      snTTT K, scale 2 
0 12 103  Dew-point temperature                                    snTdTdTd K, scale 2 
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0 13 003  Relative humidity % 
0 07 032  Height of sensor above local ground (= missing value) m, scale 2 
0 20 001  Horizontal visibility                                                VVVV m, scale –1 


  Road temperature and other data   
1 09 000  Replicate nine descriptors   
0 31 001  Delayed descriptor replication factor numeric 
0 02 242  Position of road sensors      Code table 
0 12 241  Road surface temperature                              snTsTsTs K, scale 2 


1 02 000  Replicate two descriptors   


0 31 001  Delayed descriptor replication factor numeric 
0 07 061  Depth below land surface     


             = 0.30 m in the first replication, 
             = e.g. 0.15 or 0.07 m in the second replication 


m, scale 2 


0 12 242  Road sub-surface temperature                       snTuTuTu K, scale 2 
0 07 061  Depth below land surface     (= missing value) m, scale 2 
0 13 241  Water film thickness                                             hwhw m, scale 3 
0 20 241  Road surface condition                                            Sz Code table 


  Precipitation data   
0 04 025  Time period (=  - 15 minutes) Minute 
0 20 024  Intensity of phenomena 


(for intensity of precipitation)                                         KR 
Code table 


0 13 055  Intensity of precipitation kg m-2  s-1 , scale 4 
0 20 021  Type of precipitation                                                  W Flag table 
0 13 011  Total precipitation / total water equivalent of snow    RR kg m-2, scale 1 


  Wind data   
0 07 032  Height of sensor above local ground                    m, scale 2 
0 08 021  Time significance (= 2 (time averaged)) Code table 
0 04 025  Time period  (=  - 10 minutes) Minute 
0 11 001  Wind direction                                                           dd  Degree true 
0 11 002  Wind speed                                                               ff     m s-1, scale 1 
0 08 021  Time significance (=  missing value) Code table 


  Maximum wind gust  
0 04 025  Time period in minutes Minute 
0 11 043  maximum wind gust direction Degree true 
0 11 041  maximum wind gust speed m s-1, scale 1 


  State of functionality   
0 33 005  Quality information (AWS data)                                  F Flag table 
 
Notes: 


1. Telecommunication header – ISXD70  CCCC YYGGgg. 


2. To represent Intensity of precipitation KR, Type of precipitation W and State of functionality F,   0 20 024 
(Code table), 0 20 021(Flag table) and 0 33 005 (Flag table) are used, respectively. The conversion 
between the code figures for  W and F in the SH70 code and the flag table entries of the corresponding 
BUFR descriptors is not straightforward. 


3. To reduce the workload with respect to the station database, some more descriptors are required for e.g. 
identification of the federal state, identification of the highway and so on. 


4. Method or name of road sensor manufacturer (m in the SH70 code) ) is not represented in the BUFR 
template. The corresponding descriptor 0 02 241 is included, however, in ANNEX for potential use in the 
future if the data from a particular sensor were significantly influenced by its origin or for selective 
visualization of data measured with sensors of chosen producers only. 


5. Class of water film thickness (Kw in the SH70 code) is not represented in the BUFR template. It has been 
considered not to be very useful as there is no standard definition of the classes. 
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6. Majority of stations has only one position on the road and one sub-surface temperature sensor. Delayed 
replications have been introduced to increase flexibility and volume efficiency.  


7. Each position of road sensors includes the measurements of  
• road surface temperature 
• road sub-surface temperatures 
• water film thickness  
• road surface condition 


8. Some type of stations do not have the ability to identify the accurate surface condition. They could only 
report conditions like "not dry" or "glazed". The code table for road surface conditions has been adjusted 
accordingly. 
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                                                                                                                                  ANNEX  


Proposal for local descriptors: 


F  X    Y Element name BUFR CREX 


0 01 241 State / federal state identifier  CCITT IA5 0 0 32 CCITT IA5 0 4 


0 01 242 Highway designator CCITT IA5 0 0 40 CCITT IA5 0 5 


0 01 243 Routes kilometer of highway m -2 0 14 m -2 5 


0 02 241 Name of road sensor 
manufacturer        


Code table 0 0 4 Code table 0 2 


0 02 242 Position of road sensors  Code table 0 0 4 Code table 0 2 


0 02 243 Extended type of station Flag table 0 0 6 Flag table 0 2 


0 02 244  Type of road  Code table  0 0 5 Code table  0 2 


0 02 245  Type of construction  Code table  0 0 4 Code table  0 2 


0 12 241 Road surface temperature K 2 0 16 C 2 4 


0 12 242 Road sub-surface temperature K 2 0 16 C 2 4 


0 13 241 Water film thickness                   m 3 0 7 m 3 2 


0 20 241 Road surface condition              Code table 0 0 4 Code table 0 2 


 


Note: 


0 02 241 (Name of road sensor manufacturer) does not appear in the current template, but it is left  for 
potential use in the future in case that data from a particular sensor would be significantly influenced by 
its manufacturer. 
 


 


Code tables: 


0 02 241   Name of road sensor manufacturer        


Code 
figure 


 


0  Reserved 
1  ANT/Bosch 
2  Boschung 
3  SSI/Scan (MicKS) 
4  Vaisala 
5  Vibrometer 
6  Malling 


7 -14  Reserved 
15  Missing value 
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0 02 242   Position of road sensors        


Code 
figure 


 


0  Fast lane between the wheel tracks 
1  Fast lane between the wheel tracks in the opposite direction  
2  Fast lane in the wheel tracks 
3  Fast lane in the wheel tracks in the opposite direction 
4  Slow lane between the wheel tracks 
5  Slow lane between the wheel tracks in the opposite direction 
6  Slow lane in the wheel tracks  
7  Slow lane in the wheel tracks in the opposite direction 


8 - 14  Reserved 
15  Missing value 


 


0 02 243   Extended type of station        


Bit No.  


1  Automatic 
2  Manned 
3  Event triggered 


4-5  Reserved 
all 6  Missing value 


 
 
0 02 244   Type of road        


Code 
figure 


 


0  Free track without further information 
1  Free track, embankment 
2  Free track, flat relative to surroundings 
3  Free track, water basin(s) in vicinity 
4  Free track, forest 
5  Free track, cleft 
6  Free track, on hilltop 
7  Free track, on hilltop, forest    
8  Free track, in valley 
9  Free track, in valley, forest     


10  Free track, north inclination 
11  Free track, north inclination, forest    
12  Free track, south inclination 
13  Free track, south inclination, forest   


14-19  Reserved 
20  Bridge without further information 
21  Bridge across a valley in a urban area 
22  Bridge across a valley with forest/meadows/fields 
23  Bridge across street/track 
24  Bridge across big river/canal 
25  Bridge across river/canal of medium size 
26  Bridge across a small stream/loading canal 


27-30  Reserved 
31  Missing value 
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0 02 245   Type of construction       


Code 
figure 


 


0  Asphalt 
1  Concrete 
2  Concrete construction 
3  Steel-girder construction 
4  Box girder bridge 
5  Orthotrope slab 
6  Drain asphalt 


7-14  Reserved 
15  Missing value 


 


0 20 241   Road surface condition 


Code 
figure 


 


0  Dry 
1  Moist 
2  Wet 
3  Rime 
4  Snow 
5  Ice 
6  Glaze 
7  Not dry 


8-14  Reserved 
15  Missing value 


 


 


     


     






