Interpolation service
Introduction

The interpolation service was implemented to interpolate pixel values based on the longitude
and latitude provided. Returned values are provided as bilinearly or bicubically interpolated
values, or nearest neighbour values according to the specification in the relevant ITU-R P-
series recommendation.

The information on the API can be found here:

https://www.itu.int/ITU-R/BR-
GeoApi/api.html#/default/get_interpolation_value_interpolate _item_id _get

In general, the format of a URL request for a recommendation with a dataset that is not a series,
is as follows:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/recommendation and item ID?lat=decimal
degrees&lon=decimal degrees

For recommendations with datasets that form a series, e.g. percentage of time or month, the
request is as follows:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/recommendation and item ID?lat=decimal
degrees&lon=decimal degrees&asset=parameter

Finally, for recommendations with datasets that are from an asset and have a series, e.g.
standard deviation and month the format of the request is as follows:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/recommendation and item ID?lat=decimal
degrees&lon=decimal degrees&asset=asset parameter&month=parameter

Examples of interpolation queries

The service works only with the data that are published in the ITU-R Geospatial Catalogue
(https://www.itu.int/ITU-R/BR-GeoCatalogue).

Each collection can have one or multiple items, therefore, items have a unique Item_ID. The
interpolation service! only works based on the item_id. A list of item identifiers is provided in
the annex to this document. The item_id is the last part of the URL when the item is opened.
For example:

1. Single asset in the item (no series)

For AN of Rec. ITU-R P.617-5 which has the following link:

" The specific interpolation method is applied automatically, i.e. bilinear or bicubic as specified in the
relevant recommendation. For Recommendation ITU-R P.1511, the topographical heights and the geoid
undulation values are returned as bicubically interpolated. For Recommendations ITU-R P.836 and
P.2145, the nearest neighbour of the parameter is returned for the specified geographical coordinates.


https://www.itu.int/ITU-R/BR-GeoApi/api.html#/default/get_interpolation_value_interpolate__item_id__get
https://www.itu.int/ITU-R/BR-GeoApi/api.html#/default/get_interpolation_value_interpolate__item_id__get
https://www.itu.int/ITU-R/BR-GeoCatalogue

https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.617-5-
201908/items/Rec-1TU-P.617-5-201908_Rec-ITU-R-P617-5-
201908_delta_n?.language=en&.asset=asset-default-wcs

“Average” annual values of gradient of the radio (@ [ o source [ tare | P2 uangage:enih -

refractivity, AN (N-units/km), in the lowest 1000 m of
the atmosphere for Rec. ITU-R P.617-5

in ITU-R Geospatial Catalog_(Beta release [T_gg ‘ ) Collection l[]]Browse ‘ Q search \

r-  Description

Lo
The “average” annual value of AN (N-units/km) is the difference in the values of the
refractivity at the surface and 1000 m above the surface and is required for the
diffraction model. “Average” is normally interpreted as “median”. The map is originally
from Bean et al in 1966 based on 112 radiosonde stations from 4 months of each of 5
years. The data are from 0° to 360° in longitude and from +90° to -90° in latitude, with
a resolution of 1.5° in both latitude and longitude. For a location different from the
grid points, the parameter at the desired location can be derived by performing a bi-
linear interpolation on the values at the four closest grid points, as described in
Recommendation ITU-R P.1144

Collection

Assets Rec-ITU-R-P.617-5-201908

Digital maps of the “average” annual value of AN (N-units/km), the difference in

"Average” annual values of gradient of the radio refractivity, AN (N-units/km), in the values of the refractivity at the surface and 1000 m above the surface and...

the lowest 1000 m of the atmosphere
2019-08-01 00:00:00 UTC

Metadata

General

Layer “Average” annual values of gradient of the radio refractivity,
AN (N-units/km), in the lowest 1000 m of the atmosphere for

The last part after /items/ is the item_id: Rec-ITU-P.617-5-201908 Rec-ITU-R-P617-5-
201908 _delta_n

Therefore, the format of the interpolation service with latitude and longitude -27.341° S and
27.451° E 1s as follows:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.617-5-201908 Rec-ITU-R-
P617-5-201908 delta_n?lat=-27.341&lon=27.451

2. Multiple assets (series)
For the foEs parameter of Rec. ITU-R P.2001-5 which has the following link:

https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.2001-5-
202308/items/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes



https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.617-5-201908/items/Rec-ITU-P.617-5-201908_Rec-ITU-R-P617-5-201908_delta_n?.language=en&.asset=asset-default-wcs
https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.617-5-201908/items/Rec-ITU-P.617-5-201908_Rec-ITU-R-P617-5-201908_delta_n?.language=en&.asset=asset-default-wcs
https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.617-5-201908/items/Rec-ITU-P.617-5-201908_Rec-ITU-R-P617-5-201908_delta_n?.language=en&.asset=asset-default-wcs
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.617-5-201908_Rec-ITU-R-P617-5-201908_delta_n?lat=-27.341&lon=27.451
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.617-5-201908_Rec-ITU-R-P617-5-201908_delta_n?lat=-27.341&lon=27.451
https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.2001-5-202308/items/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes
https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.2001-5-202308/items/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes

Sporadic-E basic transmission loss, foEs, for Rec. ITU-R [ = e | shue | 2 rauage oot
P.2001-5

in rec-itu-r-p.2001-5-202308 ‘ 1 _Up ‘ ) Collection ‘ M Browse ‘ Q_search ‘

r~  Description
LJ
The sporadic-E basic transmission loss, foEs, not exceeded for 0.1%, 1%, 10% and 50%
0.1% 1% 10% 50%

time is provided as data from 0° to 360° in longitude and from +90° to —90° in latitude
with a resolution of 1.5° in longitude and latitude. The value of the sporadic-E basic
transmission loss not exceeded for 0.1%, 1%, 10% and 50% time at any desired
location on the surface of the Earth can be calculated using the bilinear interpolation
method as described in Annex 1 to Reommendation ITU-R P.1144.

Collection

Rec-ITU-R-P.2001-5-202308

Geospatial radio-meteorological datasets required for Recommendation ITU-R

Assets £2001-5
> 0.1% 2023-08-01 00:00:00 UTC
> 1%
> T Metadata
> 50% General
Layer Sporadic-E basic transmission loss, foEs, for Rec. ITU-R
P.2001-5
Time of Data 2023-08-01 00:00:00 UTC
Resolution [1.5, 1.5]

The figure above shows that the parameter foEs in Rec. ITU-R P.2001-5 has multiple assets
(series), namely:

1. foEs 0.1 %
2. foEs 1%

3. foEs 10 %
4. foEs 50 %

As names of assets show the % symbol, this item has the asset filter available and requires the
percentage asset value as a parameter. Therefore, the request must include the asset, e.g.:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.2001-5-202308_Rec-ITU-R-
P2001-5-202308_foes?lat=48.013&lon=8.147&asset=0.1

This URL sends a request to an appropriate dataset to get the interpolated value.
If a dataset has assets defined, the request must specify one to retrieve an interpolated value.

The available assets can be identified by making a request without the asset specifier, as
follows:
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.2001-5-202308_Rec-ITU-R-
P2001-5-202308_foes?lat=48.013&lon=8.147

This request will return an error indicating that an asset is required, and it will include a list
of all available assets and their valid parameter values. For example:

{"detail": {"error":" Assets required for ImageMosaic

coverage","available assets":["asset"],"available asset values":{"asset":["0.1","01","10","50

"I


https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes?lat=48.013&lon=8.147&asset=0.1
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes?lat=48.013&lon=8.147&asset=0.1
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes?lat=48.013&lon=8.147
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.2001-5-202308_Rec-ITU-R-P2001-5-202308_foes?lat=48.013&lon=8.147

o8 itwint,

s required for Imagel

For recommendations with datasets that contain different assets which have additionally a
series, for example:

Monthly values of the refractivity gradient in the lowest 65 m from the surface of the Earth,
ANgsm for Rec. ITU-R P.453-14:

https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.453-14-
201908/items/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-
201908_delta_n65m_monthly

08 ituint

P Language: English |

Monthly values of the refractivity gradient in the @ [ o Source [ sare
lowest 65 m from the surface of the Earth, AN65m for
Rec. ITU-R P.453-14

n ITU-R Ge

patial Catalog_(Beta release) |1 up | @ Collection ‘ (D Browse | Q Search |

r2  Description
i3

May, 02% June, 0.2% July, 0.2% August, 0.2% Monthly values of the refractivity gradient in the lowest 65 m from the surface of the
Earth, AN65m, not exceeded for 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95,
R Y T N S 98, 99, 99.5, 99.8, 99.9% of an average month are provided from 0° to 360° in
- - longitude and from +90° to ~90° in latitude with a resolution of 0.7° in longitude and
September, 0.2% October, 0.2% November, 0.2% December, 0.2% latitude. Worldwide monthly values of the refractivity gradient in the lowest 65 m from

the surface of the Earth, AN65m, for an average month at any desired location on the
- S & N G # surface of the Earth and exceedance probability can be calculated using bilinear
- - interpolation as described in Annex 1 to Recommendaiton ITU-R P.1144. The
January, 0.5% February, 0.5% March, 0.5% April, 0.5% radiometeorological input data and values were derived from ECMWF ERA Interim
reanalysis product (years 1979 - 2012).

Assets Collection

Monthly values of the refractivity gradient in the lowest 65 m from the surface of Rec-ITU-R-P.453-14-201908
the Earth, AN65m January, 0.1%

Geospatial datasets on the atmospheric radio refractivity and its statistical

Monthly values of the refractivity gradient in the lowest 65 m from the surface of behaviour for Recommendation ITU-R P.453-14

the Earth, AN65m February, 0.1% 2019-08-01 00:00:00 UTC

Monthly values of the refractivity gradient in the lowest 65 m from the surface of
the Earth, AN65m March, 0.1% Metadata

Monthly values of the refractivity gradient in the lowest 65 m from the surface of

the Earth, AN65m April, 0.1% General

. Monthlv values of the refractivitv aradient in the lowest 65 m from the surface of Ly Merhily s clilie Ry gee i de =R i


https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.453-14-201908/items/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly
https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.453-14-201908/items/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly
https://www.itu.int/ITU-R/BR-GeoCatalogue/BR-GeoApi/collections/rec-itu-r-p.453-14-201908/items/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly

This dataset requires two assets, percentage and month, of which the order is irrelevant to
extract interpolated values from the maps:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908 Rec-ITU-R-
P453-14-201908_delta_n65m_monthly?lat=48.013&lon=8.147

Therefore, an example request could be:

https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908_Rec-ITU-R-
P453-14-

201908 delta_n65m_monthly?lat=48.013&lon=8.147&asset=01d00&month=07

Which provides the value:


https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly?lat=48.013&lon=8.147
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly?lat=48.013&lon=8.147
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly?lat=48.013&lon=8.147&subset=PERCENTAGE(01d00)&subset=MONTH(07)
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly?lat=48.013&lon=8.147&subset=PERCENTAGE(01d00)&subset=MONTH(07)
https://www.itu.int/ITU-R/BR-GeoApi/interpolate/Rec-ITU-P.453-14-201908_Rec-ITU-R-P453-14-201908_delta_n65m_monthly?lat=48.013&lon=8.147&subset=PERCENTAGE(01d00)&subset=MONTH(07)

itu.int




Annex

GIS APl variables and Item IDs

Rec. ITU-R Description Variable name Variable in map file APl Item ID
“Average” annual values of gradient of the radio AN (N-units/km) DN50 delta_n
refractivity, in the lowest 1000 m of the

P.452 atmosphere
“Average” sea level value of the surface No (N-units), NO050 n_0
refractivity
Annual wet term of refractivity Nyet NWET_Annual nwet_annual
Monthly wet term of refractivity Nuet NWET_Monthly nwet_monthly
Annual mean decrease (i.e., lapse) in radio AN m e.g. DN_00d10 delta_n1km_annual
refractivity over a 1 km layer from the surface
Monthly mean decrease (i.e., lapse) in radio AN 1im e.g. DN_NN_00d10 delta_n1km_monthly
refractivity over a 1 km layer from the surface
Annual refractivity gradient in the lowest 65 m ANesm e.g. DN65m_00d10 delta_n65m_anual
from the surface of the Earth
Monthly refractivity gradient in the lowest 65 m ANesm e.g. DN65m_00d10 delta_n65m_monthly
P.453 from the surface of the Earth
Percentage of annual time for which the B Beta beta_annual
refractivity gradient over 100 m is lower than
=100 N-unit/km
Percentage of monthly time for which the B Beta beta_monthly

refractivity gradient over 100 m is lower than
—100 N-unit/km

Land-sea mask

landsea_mask

land_mask

Average year statistics of elevated ducts in
terms of probability of occurrence, mean

Ey (%), Es (M-
units), E:(m), Ep

E_OCCURENCE,
E_STRENGTH,

elevated_duct




Rec. ITU-R Description Variable name Variable in map file APl Item ID

strength, mean thickness, and mean base (m), Em (M), Emax | E_THICKNESS, E_BASE,
height of the duct mean coupling height and (m) E_MEAN, E_MAX
maximum height within the duct
Average annual statistics of surface ducts in Sy (%), Ss (M- S_OCCURENCE, surface_duct
terms of probability of occurrence, mean units), St (m) S_STRENGTH,
strength, and mean thickness S_THICKNESS
Empirical prediction of 0.1% of the average dNys dN75 dn75
worst month refractivity increase with height

P.530 over the lowest 75 m of the atmosphere
Estimate of the logarithm base 10 of the K LogK logk
geoclimatic factor for the average worst month
Sporadic E critical frequency exceeded for foEs (MHz), e.g. FoEs10 foes

P.534 average annual percentages of 50%, 10%, 1%
and 0.1%
“Average” annual values of gradient of theradio | AN (N-units/km) DN50 delta_n
refractivity, in the lowest 1000 m of the

P.617 atmosphere
“Average” sea level value of the surface No (N-units), NO50 n_0
refractivity

P.678 Climatic ratio T, CLIMATIC_RATIO climatic_ratio
Average values, seasonal fluctuation values and | ps (hPa), es (hPa), pres_gd_a1 CoeffsVertExcPathLength
day (of the year) of the minimum value of air Tms (K), A, am pres_gd_a2
total pressure at the Earth's surface, water (K/km) pres_gd_a3
vapour partial pressure at the Earth's surface, vapr_gd_a1

P.834 mean temperature of the water vapour column vapr_gd_a2
above the surface, vapour pressure decrease vapr_gd_a3
factor, and the lapse rate of the mean tmpm_gd_a1
temperature of water vapour from Earth surface tmpm_gd_a2

tmpm_gd_a3




Rec. ITU-R

Description

Variable name

Variable in map file

APl Iltem ID

lamd_gd_a1
lamd_gd_a2
lamd_gd_a3
alfm_gd_a1
alfm_gd_a2
alfm_gd_a3

Coefficients for the calculation of the
hydrostatic and wet components m;(8) and

AOh’ A7h’ A2h’ B7h’
an, AOW: ATW’ A2W:

th, A1h, A2h, BTh, Bzh, AOW:
Aiw, Azw, Biw and Bay

CoeffsMapFunction

mw(e) B1W and BZW
Average height of reference level with respect to Arer (M) hreflev hreflev
the mean sea level
Annual pressure P P p_annual
Annual temperature T T t_annual
Annual water vapour wv A% wv_annual
Annual altitude A Z z_annual
P-835-Annex 3 Monthly pressure P P p_monthly
Monthly temperature T T t_monthly
Monthly water vapour wv WV wv_monthly
Monthly altitude Z Z z_monthly
Annual surface water vapour density p RHO swvd_annual
Annual total water vapour content Vv \ tcwc_annual_v
Annual total columnar content scale height vsch e.g. VSCH_01 tcwc_annual_vsch
P.836 Monthly surface water vapour density p RHO swvd_monthly
Monthly total water vapour content V \Y tcwc_monthly_v
Monthly total columnar content scale height vsch e.g. VSCH_01 tcwc_monthly_vsch
Topographic altitude alt TOPO_0DOT5 topo
Annual rainfall rate exceeded for 0.01% of an Ro.or (mm/hr) R0O01 rainfall_annual
P.837 average year
Total monthly mean rainfall MT (mm) e.g. MT_Month01 rainfall_monthly




Rec. ITU-R Description Variable name Variable in map file APl Item ID
P.839 Mean annual 0° C isotherm height hg hO rain_height
P840 Annual integrated cloud liquid water content L L annual

' Monthly integrated cloud liquid water content L L monthly
P.1510 Mean surface temperature T T annual
P1511 EGM - EGM2008 egm

) Topographic height - TOPO topo

Refractivity gradient, dN, exceeded for time dN (N-units/km) DNDZ_50 dn
P.1546 percentage DNDZ_10
DNDZ_01
“Average” annual values of gradient of the radio AN (N-units/km) DN50 delta_n
refractivity, in the lowest 1000 m of the
P.1812 atmosphere
“Average” sea level value of the surface No (N-units), NO50 n_0
refractivity
Annual mean surface pressure P P_Annual annual surface temperature
P.1853
Annual mean surface water vapour wv WV_Annual annual mean surface water vapour
Median value of average refractivity gradient Na1kmso DN_Median dn_median
(DN_Median) in the lowest 1 km of the
atmosphere. Numerically equal to AN as
defined in Recommendation ITU R P.452 but
with opposite sign
P.2001 Average refractivity gradient in the lowest 1 km Sansub DN_SubSlope dn_subslope
of the atmosphere exceeded for p =2 50% of an
average year
Average refractivity gradient in the lowest 1 km Sansup DN_SupSlope dn_supslope

of the atmosphere exceeded for p <50% of an
average year




Rec. ITU-R Description Variable name Variable in map file APl Item ID
Refractivity gradient in the lowest 65 m of the Naesm dndz_01 dndz_01
atmosphere exceeded for 1% of an average year
Probability of rain in 6-hours slots Prs Esarain_Pr6 esarain_pré
Annual rainfall accumulation Mr Esarain_Mt esarain_mt
Ratio between convective and total Brain Esarain_Beta esarain_beta
precipitation
Mean zero-degree isotherm rain height ho hO ho
Surface water-vapour density Psur Surfwv_50_fixed psur
Sporadic-E basic transmission loss foest, foes2 e.g. foEs10 foes
Tropospheric climatic identifiers - TropoClim tropoclim
Mean surface pressure Ps(p) P p_annual
Mean surface temperature Ts(p) T t_annual
Mean surface water vapour density Pw,(P) RHO rho_annual
Mean integrated water vapour content Vs(p) \Y v_annual
Height of the surface of the Earth 4 Z_ground z_annual

P.2145 Pressure scale height psch PSCH p_annual_psch
Temperature scale height tsch TSCH t_annual_tsch
Water vapour scale height vsch VSCH v_annual_vsch
Weibull shape parameter kvs kV weibull_k
Weibull scale parameter Ay, lambdaV weibull_lambda

P.2148 Wind speed W W W




