Gridded Temperature

and Precipitation
Datasets for Canada

1) DAILY
2) CANGRD
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Daily T and P

EC and Custom Climate Services
Climate Archive Data preparation

NRCan — Canadian Forest Service and
Australian National University

Gridding using ANUSPLIN

AAFC
Evaluation and dissemination
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Daily T and P: Data pre-processing

Maximized the use of Environment

Canada’s National Climate Archives
daily records of maximumand
minimum temperature and precipitation

Data examined for accuracy in station
location and elevation

Modified flagged data:
missing and estimated values
trace precipitation

accumulated precipitation daily
distribution

During the 1961-2003 period
2000-3000 P stations
1500-2200 T stations

Asymmetry and sparseness in stations
distribution
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Daily T and P: ANUSPLIN

Tri-variate thin plate smoothing splines
latitude, longitude, and elevation

Optimizes data smoothing to minimize
predictive errors as measured by GCV

Automatic approach easily adapts to
varying station density

Supports calculation of spatially
distributed standard errors

Use of knots to equi-sample data to fit
spatially varying, but regionally L
defined, elevation lapse rates.

Xi
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Daily T and P: Challenges In
interpolating daily data

There are relatively few high resolution daily models of T and P
Large volume of data and long computer processing time

Complex patterns due to
Elevation gradients

Local physiographic features, such as vicinity to water bodies, vegetation cover
Synoptic systems with passing fronts

Precipitation

Short correlation length scale, especially spikes of intense local precipitation in summer
High discrepancies in show measurement
Multitude of zeroes

Two-stage approach for precipitation
1) Interpolated binary (0, 1) occurrence of precipitation

2) Combined with interpolated positive values (square roots used for fitting)
Precipitation occurred when interpolated value greater than 0.5
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Results

46,989 grids of minimum and maximum
temperature and precipitation for each day

from Jan 1st, 1961 to Dec 31, 2003 covering

longitude from 50 to 143 W
latitude from 40 to 84 N
cell size: 300 arc seconds

The grids are masked for the physical limits
of Canada
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Maximum temperature
(1975, 250 Julian day)
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Precipitation
(1975, 250 Julian day)
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Verification of the results

Tmax
From model diagnostics Square Root GCV: 1.6 T
For withheld 50 stations
RMSE: 1.8 T, MAE: 1.1 C
Upper 95" percentile mean error (underestimate): July: -0.6 °C and January: -1.0 C
Tmin

From model diagnostics Square root GCV: 2 C
For withheld 50 stations
RMSE: 2.2 C; MAE: 1.6 T
Lower 95" percentile mean error (overestimate): July: 0.6 T and January: 0.9 C

Precipitation

From model diagnostics Square root GCV: 3.7 mm (most amounts ranged from
1 to 6 mm)

For withheld 50 stations:

On average, the models correctly predicted the occurrence of daily precipitation with
83% accuracy

Positive precipitation RMSE: 5.2 mm; MAE: 2.9 mm but high in %

Mean percent absolute error : 14% seasonal and 9% a nnual;
Seasonal upper 95% was attenuated on average by 8%  while daily by 26%
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Daily T and P: Conclusions

Errors in predicted values for dailies are about 0.5 C larger than for
monthly mean values due to greater complexity of the pattern

Errors for minimum temperature larger than for maximum temperature due
to larger variability in local conditions (cold air drainage, latent heat of water
condensation); for Tmin best results in summer

Relatively higher errors in daily precipitation and daily precipitation extremes
due to high variability (use with care); data summed up to annual and
seasonal totals can be used with confidence; best results in fall

Very little bias in the modeled dependences on elevation
Deficiencies in data quality and network coverage contribute to larger errors

In daily precipitation, especially in winter
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Daily T and P: Dissemination and
Current Work

AAFC, Gridded Climate Data:
http://www.aqr.qgc.ca/nlwis/index e.c
fm?s1=n&s2=2007&page=12-07

Hutchinson et al., 2008, JAMC:

JAMC paper by Hutchinson et al.,
2009

Positive feedback from the users so
far

New Current Work:

Extend adjusted daily station data
from 1950s to 1960 and for 2004- Daily 10 km Gridded Climate

Present

Adjust dalily station data for different Dat?hs Etf fé)(;oclt\lanada 1961- 200,
definition of climatological day at South

principal airport and ordinary climate

stations

Update daily grids
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CANGRD

created around 1999

objective: compute trends in minimum, maximum, mean
temperature, and total precipitation (Zhang et al., 2000)

uses the Adjusted Historical Canadian Climate Data

4
ﬂ*ﬁg CANGRD Anomalies Version 2006
Precipitation station location
A £/

CANGRD Anomalies Version 2006
Temperature station location
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CANGRD

Monthly, seasonal, annual T and P Departures from normals at the
station interpolated using Gandin’s Optimal Interpolation to 50 km
grids in polar stereographic projection.

To generate grids of Actual monthly temperature and precipitation for
other than trend computation uses, the Departures are combined with
the gridded fields of Normals from ANUSPLIN (McKenney et al.,
2005), which uses all available archive data for interpolation.
ANUSPLIN replaced gridded Normals from Square-Grid multiple
regression models (Seglenieks and Soulis, 2000) in spring of 2005.
Based on Milewska et al. (2005) ANUSPLIN provides overall more
consistent and accurate Normals than Square-Grid, especially
evident in precipitation in the high mountain regions.

CANGRD has been used in many hydrometeorological applications
and modeling, especially over Mackenzie Basin (Louie et al., 2002,
MacKay et al. 2003 & 2006, Szeto, 2008)
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Thank you!
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