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Evaluating the Impact of Post-Processing on
Improving the Skill of Seasonal Ensemble
Forecasts of Precipitation and Temperature of
C3S Database in Iran
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Abstract

Seasonal precipitation forecasting plays a pivotal role in water
resource management and development of warning systems.
This study evaluated the ensemble forecasts of three C3S
models over the period 1993-2017 in Iran’s eight classified
precipitation clusters for 1- to 3-month lead times. The quantile
mapping (QM), the linear scaling (LS), and the gamma
distribution mapping (GDM) for post-processing of
precipitation forecasts, and the LS and variance scaling (VS)
was used to post-process temperature forecasts. The results
were then compared with the raw forecasts. It is indicated that
the models performed best in western precipitation clusters,
while in the northern humid cluster the models had negative
skill scores. Almost all the post-processing methods were able
to reduce the errors and improve the forecast accuracy in most
groups. In general, after post-processing the ECMWF models
had the best performance and the MF model had the worst
performance. Among the precipitation post-processing
methods, GDM and LS performed better, and the superiority
of these methods is quite noticeable, especially in the rain-
heavy groups of northern Iran (G6 and G8), which had poor
raw forecasts. Regarding the post-processing of ensemble
temperature forecasts, the performance of each LS and VS
method is similar, they have a slight difference in increasing
the accuracy of forecasts. Of course, overall, the VS method
has worked a little better. The performance of post-processing
methods is very effective in the cold months of the year (late
autumn and winter) and slightly weaker in the hot months
(summer).
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Fig. 1- Thé location of selected synoptic stations and grid points of C3S in Iran
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Table 2- Characteristics of climatic groups and the number of selected stations in each group
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Arid and semi-arid regions 186.23 1238.7 25.3-36.4  485-62.3 847601 27 Gl
in central Iran
Highland margins of G1 246.68 1064.3 27.2-375 48.3-61.2 192090 20 G2
The northwestern cold 350.39 1368.9 35.9-39.7  44.4-485 128587 19 G3
region
The coast of the Persian 265.36 368.5 25.6-32.3  48.0-57.8 266031 15 G4
Gulf
The Zagros Mountains 235.03 1231.8 33.6-35.3  45.9-47.2 79172 6 G5
region
The lowland margins of the 803.25 685.2 34.1-369  49.8-544 57230 6 G6
Caspian Sea
The Zagros Mountains 425.35 22.7 30.6-30.8  49.2-49.7 36420 3 G7
region
(Precipitation in G7 is
higher than G5)
The lowland margins of the 1472.26 -17.8 37.3-384  48.9-49.6 15299 3 G8
Caspian Sea
(Precipitation in G8 is
higher than G6)
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Fig. 10- Evaluation of the post-processed forecasts of ECMWF compared to the raw state with CRPSS by
month

B SSE @ o s b dwlio ;3 ECMWF Juo Lod o (1531353 s (S o yius CRPSS Lad i puSile -V ¢ JS5

sbimgbe (ilxom Sly 9 (CDM) LI &g cuslsS b,
wbly (2slde (he) 9 (LS) (Jad (o mlide (b9 I Led
5 sy D90 pB cladly b s colys o ai ealatwl (VS)
ol 335 9lg0 Jold 5uiizss oyl 5l Jools gols .c8)3 148 duslds
WS Oypo ool (oled bt 4 deg by 5 b 4 )
GDM (29 93 (b (ool sbadmiiar (2)Ppom Sone
il (g i dySles (LS 03590) LS

Sbghy) 28les dadngin O)lee d90 > ggexe Y
L 55 QMS 5 QMQ (slagby) 9 o2 L LS 9 GDM 5l gy
03,5 oy gy opl Caunlo 4y 48" Cowl 039y iliio o2

RMSE _asls a5 4 136 (551 e o bs plos Ly i Y
Jo slaginptn sl pogate o)k oSl

olo

laole 1151 )5 Lod a3 (elo s s CRPSS Jlie 505 ks 4

2olde o3gae 4y 1y Hlde pl Oy laole o35 4 laole iy

Sy Jlos] jlade 4 S5 g oo

& 75 4o ¥
Jho aw alale by g (B P Glajimoin G5 ol
oS, 51 Y+ VA b VAAY gl (5l MF 5 UKMO ECMWF
Slagbyy b cilisee (8l 09,5 a3 olpl JS sl €3S el

bl slacimoie Bnom @y 25 Bilp o e
5 (LS) los a5 wlis (5gy (QM) Sk> cuilss sl i,

YE ) e F 8lowd (upaomd Jlw oyl O gobie ciliyios
Volume 18, No. 4, Winter 2023 (IR-WRR)

YWYo



1- Ensemble Forecast

2- European Centre for
Forecast

3- National Center for Environmental Prediction
4- Copernicus Climate Change Service

5- Data Climate Store

6- Model Output Statistics

7- Bayesian Model Averaging

8- Ensemble Preprocessor

9- Artificial Neural Network

10- Support Vector Machines

11- Logistic Regression

12- Quantile Mapping

13- Linear Scaling

14- Gamma Distribution Mapping

15- United Kingdom Met Office

16- Météo-France

17- Simple Bias Adjustment

18- Recalibration

19- Seasonal To Seasonal Prediction Project

20- China Meteorological Administration

21- Japan Meteorological Agency

22- The Climate Forecast System Version 2

23- Hindcast

24- Reanalysis

25- THORPEX Interactive Grand Global Ensemble
26- Bayesian Model Averaging

27- Variance Scaling

28- Centro Euro-Mediterraneo Sui
Climatic

29- Deutscher Wetterdienst

30- Bureau of Meteorology

31- Quantile Mapping Using a Robust Empirical
Quantile

32- Quantile Mapping Using a Smoothing Spline
33- General Circulation Model

34- Cumulative Distribution Function

35- Root Mean Square Error

36- Contingency Table

37- Brier Skill Score

38- Continuous Ranked Probability Skill Score

39- Brier Score
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