Use of Cross Validation In
Forecast Verification

Iiressa L. Fewler
tressa@uecar.edu
Quality: Assessment Group
Research Applications Program

National Center fior AtmMeSPRErIC
Research

September 15, 2004



What Is cross-validation?

ldeally;, collect data 1o create: a forecast
then collect new: data ter Verhy/ ferecast.

When not pessinle, split collected data
INte tWor Sets.

» [[raining| set Uusead 1o create ferecast.

n [[esting set used te venify fiorecast.



Assumptions for cross-validation

The testing and traning sets are
INdepencdent.*

Ohsenvations: In the testing and: training
Sets come from the same distrbution.

esting| set elsernvatiens are: acecurate and
UnRbiased.

*Not the same as |1D.



When might cross-validation be
Used?

Eleldl project data (e.g. Juneau Wind
IHazardl Alert System)).

EGK newcast preducts that are’ developead
USIing current elbservations, (e.q. Ceiling
and Visiplity preduct).

Others?



Seme Methoeds off Selecting Data

Randemiy.

Create pairs, place ene memler in: each
Set.

Pivide at seme time (not recemmended
WhER! time: trends: may. e present, suchn
as seasenal’ or Increasing).

Coverage design: for spatial data.

Systematically’ (1.e. Jackknife).



SUGGESTED METHOD EOR SMALL SETS
OF CASES — Repeated Cross Validation

Select a very small sample: ofi Cases 16
leave: out of the training set (e.g. 1 or S5).
Create ferecast using remaining Cases.

Veriy: on withheld cases.
Repeat many: times' (e.g. 100).

StUmmearize resultsy from: ermers; computed
for each verificationr set (e.g. PO or
MAE).



JWHAS example

Need to verify: JWHAS fierecast EDR value.

Alrcralt measurements off EDR from the

2003 field' project ferm basis fol product.

hese olsenvatiens ane alse the only

availlable verification: data.
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JWHAS Data Issues

Eachrflight has time: correlation.

Spatial correlation Is unlikely as: each Dox
IS treated separately.

One Instrument takes alll measurements,
uhlS; systematic pIas IS Pessible.




JWHAS Cross Validation Methods

Cases < 21: Don't bother.

Cases < 25: leave each case out 1 time, run n
times (Jackkniie)

Cases < 35: leave 2 cases out each time: at
randem, run 25 times

Cases < 60: leave 5 cases out at random,, run 10
times

Else: leave 10 cases out at random, run 5 times



Example Results

PODy PODn FAR TSS

JWHAS 0.772 0.883 0.292 0.655

Cross-validated

JWHAS 0.832 0.881 0.241 0.713
“Cheating”



Celling and Visipility: example

Need terveniy: Cellingl and: Visioility
analysis product; I.e. newcast.

METAR stations measurements of € and .
form; PasIs ol analy/sIs) PreduUct.

ihe ebsernvations at VMETAR! statieons; are
alsor the enly availakler verification: daia.
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Cellingl and Visipility Data ISsues

Data have: spatiall correlation.

Allfelaservations are' taken frem: a single
AOUIK, SO thEerer s ne tMe-Series.

he instruments at each location are

distinct, thus less likely te have systematic
91&s.



Conclusions

Cross-validation can be: used In fiorecast
Verfication When: better methods are not
POSSIkIE.

Eerecast: Verification date most likely,
Violate: seme assumpuions;, thus care
shiould e used iR application off ClieSS:
validation metheds.



