
Box 1: Comparison of 3 methods for interpolation of WG parameters (only selected W G parameters are shown)
Figure 1.1  WG parameters interpolated by three methods into GTOPO30 grid  [0.5×0.5′]
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3. Regions  &  Data

Czechia
- area = 78864 km2

- 125 stations available (squares: CZ-25 subset)
- 1961-1990

Nebraska

1. Abstract
Met&Roll is a WGEN-like parametric four-variate daily weather generator (WG), with an optional extension allowing 

the user to generate additional variables (i.e. wind speed and water vapor pressure). It is designed to produce synthetic 
weather series representing present and/or future climate conditions to be used as an input into various models (e.g. crop 
growth and rainfall-runoff models). This contribution summarizes recent experiments, in which we tested the performance of 
the interpolated WG, with the aim to examine whether the WG may be used to produce synthetic weather series even for sites 
having no meteorological observations. The experiments discussed here include: (1) the comparison of 3 interpolation 
methods where their performance is compared in terms of the accuracy of the interpolation for selected WG parameters; (2) 
assessing the ability of the interpolated WG in the territories of Czechia and Nebraska to reproduce extreme temperature and 
precipitation characteristics; (3) indirect validation of the interpolated WG in terms of the modeled crop yields simulated by 
the STICS crop growth model (in Czechia).

The experiments are based on observed daily weather series from two regions: Czechia and Nebraska. Even though 
Nebraska exhibits a much lower density of stations, this is offset by the state’s relatively flat topography, which is an 
advantage in using the interpolated WG. 

2. Methods
2.1 Stochastic weather generator Met&Roll [basic version ~ Richardson’s WGEN (1981)]

● 4 daily variables: PREC (precip.), SRAD (global solar radiation), TMAX and TMIN (daily max/min temperatures)
● model: PREC: - occurrence ~ Markov chain (order: 1-3; parameters: transition.probabilities)

- amount ~ Gamma distribution (parameters: α, β /~ shape, scale/)

SRAD, TMAX, TMIN ~ standardised deviations from their mean annual cycle modelled with AR(1)
model (parameters: A, B, avg(Xi), std(Xi),)

- all parameters are assumed to vary during the year
- daily WG is optionally linked to monthly WG, which is based on AR(1) model and improves interannual variability
- additional variables (e.g. water vapour pressure and/or wind speed) may be optionally added by nearest neighbors

resampling

2.1 Nearest neighbors interpolaton
The interpolated value Zi  ̂is defined as a weighted average of observed values of parameter Z related to the nearest stations 
by applying a correction for between-station differences in latitude, longitude and altitude:

Zi (̂λ,φ,h) = ∑j=1,..,K wij×[Z(λj,φj,hj) + b×(φ−φj) + c×(λ−λj) + d×(z−zj)]

where

- wij is a weight accounting for the distance dij between the two stations: wij = [1 − (dij/D)3]3]  for dij < D,   wij = 0 for dij > D

- b, c, d are parameters of the tri-variate linear regression model (Z = a + b×φ + c×λ + d×z), and are estimated using data from 
all available stations (except for the one, for which we interpolate)

- D defines the surroundings of the location for which we interpolate, its value is a subject of optimisation. D~100 km 
provides optimal results for Czechia. For Nebraska, D is increased until at least 3 stations are within D.

4. Experiment

1. calibration of WG from the observed weather data (OBS) for each station in the set [ à
WGsite (= site-calibrated WG)]

2. interpolation of the WG for each station in the verification set and using learning set of 
stations (if the interpolated station is also in the learning set, the station is omitted 
from the learning set) [ àWGint (= interpolated WG)]

3s, 3i: generation of 10 × 30y series for each station using WGsite and WGint
4o, 4s, 4i: determining climatic characteristics from OBS, WGsite, WGint
5o, 5s, 5i: running the crop model with observed and synthetic weather series

Comparisons of interest:
- comparison WGsite’s vs WGint’s parameters (indicates performance of interpolation) 
- comparison of climatic characteristics derived from WGsite vs. OBS (testing WG’s 

ability to reproduce climatic characteristics; misfits are due to WG’s imperfections)
- comparison of climatic characteristics derived from synthetic series produced by site-

calibrated (WGsite) and interpolated (WGint) generators (imperfections are due to 
interpolation errors)

- comparison of crop yield characteristics modelled with OBS, WGsite and WGint
weather series. Misfits are due to WG (C1), interpolation errors (C2), both (C3)

- assessing accurracy of interpolating crop yields
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5. Crop model
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Colour of the stations ’ symbols relate to station -specific interpolation error

Table.  Correlation between site-calibrated 
and interpolated WG parameters in terms 
of RV (= Reduction of Variance)

Neural Net. Near.Nghb. Co-Kriging
WG parameter r(λ,φ,z) RV [%] RV [%] RV [%]

a) Precipi tation: Γsh (shape parameter of the Γ distribution)
JAN. 0.19 -1 0 2
JULY 0.37 6 10 8

b) Precipi tation: Γsh*Γsc (product of the two Γ distribution parameters)
JAN. 0.75 53 42 52
JULY 0.87 63 70 59

c) Precipitation: probabi l ity of wet day occurrence
JAN. 0.78 59 69 56
JULY 0.75 56 68 49

d) Precipi tation: trans. prob. of wet day occurrence (previous day was dry)
JAN. 0.54 28 41 17
JULY 0.74 54 66 23

e) Dai ly temperature maximum
AVG (JAN.) 0.95 89 89
AVG (JULY) 0.99 98 98
STD (JAN.) 0.68 42 51
STD (JULY) 0.79 62 59

f) Daily temperature minimum
AVG (JAN.) 0.80 64 64
AVG (JULY) 0.78 61 59
STD (JAN.) 0.52 27 15
STD (JULY) 0.68 44 52

bad fit

3 interpolation methods
(candidates for interpolation 
of WG parameters):

1. Neural Networks: Multilayer 
Perceptron network type = 3-5-
1, 29 degrees of freedom, Back 
Error Propagation and 
Conjugate Gradient Descent 
training algorithms

2. Nearest Neighbors: see the 
Methods box

3. Co-Kriging: run through 
ArcGIS
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Nearest Neighbors 
interpolator was found the 

best and selected for the 
additional experiments (Box 

2 and Box 3)

*** this poster: www.ufa.cas.cz/dub/prasce/2008-agu-wginterpolation-martin.pdf ***   more of our papers and presentations: www.ufa.cas.cz/dub/crop/crop.htm ***




