Democratization of NWP Postprocessing

Bias correction of Numerical Weather Prediction Forecasts at sites using Google Sheets
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1. Why Postprocess NWP Forecasts? 2. The Problem

It it well known that postprocessing of NWP forecast products - NWP datasets can be large and difficult to obtain.

can improve their skill. For example, site-based Operational

Consensus Forecasting (a type of postprocessing) has been » Modern post-processing techniques can be computationally
used at the Bureau of Meteorology for almost twenty years. intensive.
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NOTICE - SOCF rlated website willshortly be decommissioncd - Small and remote meteorological services may not have the
Operational Consensus Forecast (OCF) . -
resources to implement postprocessing methods.

Last Run: 20240831 18 (4 hrs ago)
Corresponding GFE Database: PtOCF 3112

OCF 7-day min/max Temperature forecasts
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‘1:111111131311em Models STATION Mon Tues Wed Thur Fri Sat Sun
> 7 d;y /i SO‘_t alphabetically ® no = 02/09 03/09 04/09 05/09 06/09 07/09 08/09
7-day rain/prob ( clear station highlight ) a3 axt n xt mi 3 i i 3
® rain pops(trial) MILDURA 10 19 3 20 5 26 13 33 18 20 8 21 7 22
Station Specific  wAT PEUP RESEARC 10 18 3 20 S 15 31 16 26 7
SWAN HILL AWS 8§ 18 2 19 30 7 5
Stations HORSHAM AWS 5 15 17 3 22 12 23 10 7 4 18
m_National STAWELL AWS 7 13 3 16 5 19 12 21 12 17 5 16 6 16
» VIC BENDIGO AWS 6 14 2 16 2 19 9 22 13 23 5 17 4 18
NSW SHEPPARTON AWS 8§ 15 3 16 3 20 & 23 15 26 8 1 s 18
m QLD ECHUCA 8 16 k 7 3 2 0 26 27 8 19 5 19
QET MANGALORE AWS 7 14 2 16 2 19 9 21 13 25 7 17 4 18
SA ALBURY AP 10 15 4 16 2 19 7 24 13 26 10 17 5 1
WA WANGARATTA AWS 8 1 16 1 19 7 23 14 25 8 18 5 17
m_TAS HUNTERS HILL AW 8 9 3 11 3 14 5 18 13 20 11 13 6 11
_INT MT BULLER AWS 4 1 2 4 2 6 4 9 9 10 3 6 0 4
BALLARAT AIRPOR 4 10 3 14 4 17 10 19 12 18 4 15 4 15
WARRNAMBOOL AWS s 12 6 16 7 20 13 19 11 15 6 16 6 16
PORTLAND AP AWS 6 13 8 16 8 20 13 19 11 16 7 16 7 16
PORTLAND NTC AW § 13 9 16 10 19 15 19 12 16 9 16 9 16
HAMILTON AWS 6 12 5 15 7 19 14 19 12 15 6 15 6 15
MT GELLIBRAND A 7 10 7 15 7 18 15 19 13 15 7 15 7 15
MORTLAKE AWS s 11 5 16 6 19 13 19 10 15 5 16 5 16
MELBOURNE (OLYM 10 14 8 17 9 20 15 22 16 22 9 17 9 20
GEELONG RACECOU 7 13 6 17 6 20 14 22 12 19 7 17 7 18
COT DSTRT AM AWS 4 22 S 4
| ] | ]
| ] | ]
Example of site-based OCF guidance Some NWP post-processing is now performed on supercomputers

3. A Solution - Postprocessing in the "cloud" using Google Sheets

Google Sheets are online spreadsheets. They are capable B s s s v o g
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Internet bandwidth and computer resources required are B T
minimal. — ' '
P ObsciiationsiOnuiiF ISPl o "7 o Pl 4" ST LAT MR 5 . vae Descaiption NWP Unit Offset  NWP Unit Scale  Obs Precision
oo 7 R
lNOMADS data
; — - y 8 o o ) NCEI archive of global )
) ; » b hourly ()/bs?rvations
\ [ | J EEE %%WENTOF 7 Rece;’:T;Iobal 9
StationList (Google Sheet) \ GFS_NFTF (Google Sheet) il
e~ e ) ;;) : =] = | | a | A A i e e T (focat time)
o=@
= ﬁa | , - | Example of a spreadsheet being used to bias correct temperatures for Fua'amotu airport
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4. Examples - Fua'amotu Airport, Tonga 5. Conclusions

» The method is simple and requires few resources to run

Bias corrected 2 m temperature forecast

Bias Corrected Forecast == GFS Forecast Observations

» It Is not cutting edge science or technology, but provides useful
improvements to raw NWP forecasts.
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I\~ T~ T » The method is reliable and robust. It has been running on a free
Google account for about six months with no manual intervention.
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2 * The spreadsheets can be easily modified to run for anywhere in
e the world where METAR reports are available.

Postprocessed 2 m temperature forecasts for Fua'amotu Airport,
Tonga. Notice how the raw NWP (red) does not resolve the Real time forecasts for Fua'amotu Airport are available online:
diurnal temperature variation, but the postprocessed forecasts

(blue) do, and more closely follow the observed temperature (gold). : _
https://sites.google.com/view/tongaweather

Bias corrected 10 m wind speed forecast

Contact for more information: timothy.hume@bom.gov.au
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