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1. Brier Scores (BS)
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2. Brier Skill Scores (BSS)
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3. Ranked Probability Scores (RPS)
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4. Ranked Probability Skill Scores (RPSS)
RPSS — RPSS — RPSS,¢ference RPSS

0— RPSSreference RPSSreference

5. Continuous Ranked Probability Scores
(CRPS)
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6. Continuous Ranked Probability Skill Scores
(CRPSS)

CRPSS = CRPS — CRPSreference _ CRPS
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7. Relative Operating Characteristic (ROC)
POD(y) and FAR(x) area

8. Histogram Distribution
C(i) of F(i),i is ensemble member

9. Spread
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10. Mean Error (ME)
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11. Mean Absolutely Error (MAE)
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11. Mean Absolutely Error (MAE)
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12. Anomaly Correlation (AC)
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13. Economic Values (EVAL)

I{ I (hlts + false alarm — 1) + misses ¢
I Z < Poym
" (Pclm 1 C Cost .
V= c T ' Toss Ratio
T (hits + false alarm — 1) + misses — Py, ¢ 0SS
| ,— = Py
C L clm
L Pclm(f - 1)

() F RPN

BEEMFREFR Bt TR R oL - BRE 2R E R (R

B ReEREE L - RMSE and Spread ~ Mean Error
and Mean ABS Error ~ > 3fEERAIREG 7
Continuous Ranked Probability Scores ~ Brier Scores
and Brier Skill Scores  Reliability Diagram - 2f&E45 1
RUfcEREE S  ETSand TSS ~ ETS, TSS and MCC -
e R 7 0 DA RIS e R AR sy B s
HIAR (EEREEARBREEERTIH) -

1. Bias
hits + false alarms
BIAS = - -
hits + misses
2. TSS
hits
TSS =

hits + misses

false alarm

false alarm + correct negatives

3. ETS
ETS = — . hits — hitS,qnaom '
hits + misses + false alarms — hitS,q4nq0m
) (hits + misses) * (hits + false alarms)
hits angom =

total
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4.MCC

(hits * correct negatives) — (false alarms * misses)

\/(observed yes) * (observed no) * (forecast yes)  (forecast no)
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Contingency Table
Observed
Total
yes no
yes Hits(H/TP) false alarms(F/FP) forecast yes
Forecast
no Misses(M/FN) correct negatives(NC/TN) forecast no
Total observed yes observed no total
B — ~ @rEt TR ER{E A~ Contigency Table / Confusion matrix
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Vaild time verification type

Ensemble Verification Score of Z500

Grid to Grid verification

‘Scorecard

Anomaly Correlation

Bias & RMSE Meta analysis

Mean of surface variable

2D map of pressure level

2D map of surface level

Ensemble verification
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Ordinary variables

U250

V250

7500

usso

V850

T850

Vaild time verification type

resolution type

e
Grid to Grid verification

Scorecard

Anomaly Correlation

Bias & RMSE Meta analysis

Mean of surface variable

2D map of pressure level

2D map of surface level
Ensemble verification

¥ Ordinary variables

Rainfall
CRPS/RMSE/MERR
ETS/Brie/ETSSKILL

RELI

Ordinary variables - weekly
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North Hemisphere(20N-80N) Tropical(205-20N) South Hemisphere(205-805) East Asia(55-55N,60E-180E)
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ROC ROC ROC
HIs His HIS His
RIS RIS RMS RIS
ERR ERR ERR ERR
PAC PAC PAC PAC
Northern Hemisphere 500nPa Height Brier Skill Scores (8SS)
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Forecast days

Ensemble Rainfall Verification Score of RELI
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Reliability Diagram for NHX
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