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Summary and Purpose of Document

This document contains a proposal for the extension of the GRIB2 template for Mercator projection.


_________________________________________________________________

ACTION PROPOSED

The meeting is requested to review the document and approve

the contents for validation. 

BACKGROUND AND DISCUSSION 

The so-called rotated-tilted Mercator projection has been implemented within the Aladin/Arome NWP codes as a convenient solution for running large limited area models while keeping the growth of the map factor limited (typically, the map factor is varying less than with an equivalent Lambert projection). The new projection has been tested successfully and is fully implemented in the Aladin/Arome dynamics (map factor, compass, derivatives). The Aladin/Arome models are now a substantial component of the Aladin/Hirlam collaboration (within Hirlam, the equivalent code is known as “Harmonie”). Aladin-type of model outputs belong to the potential output deliverables of the Eumetnet/SRNWP Interoperability Program and are more generally potential candidates for model output exchanges between some NWP Centers, on a bilateral agreement. GRIB2 is the preferred format for these model output exchanges. Therefore, we propose that the Mercator projection GRIB2 template be extended, in order to fully document the rotated-tilted case.

Details about the proposed extension: for the rotated tilted Mercator in use in Aladin, we don't have intersecting projections, only tangent ones. The information about the rotation and the tilting of the sphere before projection is presently missing. Thus, as an addition to the existing template, we need the lat/lon coordinates of the point which will become the origin (lat'=0, lon'=0)-point of the projected grid (i.e. also the (x=0,y=0)-point on the projection). Additionally, we need a parameter for prescribing the tilting angle (beta) of the sphere around the vertical axis at the origin point of the rotated sphere.

We can propose the following "content" description for the template:

"La0 - geographical latitude of the point to be brought to the origin of the projection, in the case of a rotation of the sphere prior to the projection"

"Lo0 - geographical longitude of the point to be brought to the origin of the projection, in the case of a rotation of the sphere prior to the projection"

“beta – tilting angle of the sphere around the origin point of the rotated sphere, value in [-π,π]” 

Our proposal would be to extend Template 10 by these three angles. For Aladin, we would then consider LaD = 0 always (non-intersecting projections). Conversely, for traditional Mercator projections (intersecting or not), the two angles (La0, Lo0) would always be equal to zero, the tilting angle beta would always be zero. 

Note that the most general case would be an intersecting Mercator projection with a rotation and a tilting of the sphere. We don't know any such application, however. 

PROPOSAL

The following new entry to code table 3.1 is proposed:

Code table 3.1 - Grid definition template number

Code figure 
Meaning 








11

Rotated and tilted Mercator projection

The following new Grid Definition Template is proposed:

Product Definition Template 3.11:
Rotated and tilted Mercator projection 

Octet Number(s)

Contents

15


Shape of the earth (see Code Table 3.2)

16


Scale factor of radius of spherical earth

17-20


Scaled value of radius of spherical earth

21


Scale factor of major axis of oblate spheroid earth

22-25


Scaled value of major axis of oblate spheroid earth

26


Scale factor of minor axis of oblate spheroid earth

27-30


Scaled value of minor axis of oblate spheroid earth

31-34


Ni - number of points along a parallel

35-38


Nj - number of points along a meridian

39-42


La1 - latitude of first grid point

43-46


Lo1 - longitude of first grid point

47


Resolution and component flags (see Flag Table 3.3)

48-51


LaD - Latitude(s) at which the Mercator projection intersects the Earth (Latitude(s) where Di and Dj are specified)

52-55


La2 - latitude of last grid point

56-59


Lo2 - longitude of last grid point

60


Scanning mode (flags - see Flag Table 3.4)

61-64


Orientation of the grid, angle between i direction on the map and the equator (see Note 1)

65-68


Di - longitudinal direction grid length (see Note 2)

69-72


Dj - latitudinal direction grid length (see Note 2)

73-76


La0 - geographical latitude of the point to be brought to the origin of the projection, in the case of a rotation of the sphere prior to the projection

77-80


Lo0 - geographical longitude of the point to be brought to the origin of the projection, in the case of a rotation of the sphere prior to the projection

81-84


beta – tilting angle of the sphere around the origin point of the rotated sphere
85-nn


List of number of points along each meridian or parallel (These octets are only present for quasi-regular grids as described in notes 2 and 3 of GDT 3.1)

Notes:

(1) Limited to the range of 0 to 90 degrees; if the angle of orientation of the grid is neither 0 nor 90 degrees, Di and Dj must be equal to each other.

(2) Grid lengths are in units of 10-3 m, at the latitude specified by LaD.

(3) A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth is derived from applying appropriate scale factor to the value expressed in metres.
(4) Transformation formulas from geographical (lat,lon)=(θ,λ) to projected grid point coordinates (x,y) :
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Reverse transformation formulas from gridpoint (x,y) to (lat,lon):
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Where:

· La0 is θ0  

· Lo0 is λ0
· Beta is β

· x and y are metric coordinates in the i and j direction, in standard units (m). (x,y)=(0,0) corresponds to the coordinate of the reference point (La0,Lo0), provided this point is kept as the center of the grid point domain.

· the other variables are intermediate ones. More explanation can be found in the Technical Note by P. Bénard (2011), “rotated/tilted Mercator geometry in Aladin” (available at http://www.cnrm.meteo.fr/gmapdoc/spip.php?article53 )
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