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Table 1- Long-term averaged precipitation (mm) of
the synoptic stations
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Station Jan. Feb. Mar. Oct. Nov. Dec.

Mianeh 29 26 36 22 31 29
Khalkhal 27 37 48 34 44 32
Khodabande 36 44 60 26 53 43
Zanjan 25 29 39 24 34 27

Bijar 35 34 54 27 46 37
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Figure 1- Location of the study area and spatial
distribution of selected synoptic stations
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Table 2- Seasonal forecasting models used in this
research from NMME center
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Figure 2- Best forecasting model at each station
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Table 5- R? and RMSE of predicted precipitation
compared to observation precipitation (for combining
models)
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Table 3- Coefficient of determination of predicted
precipitation compared to observation precipitation
in Januray
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Station IC'from  IC from Forecast

Oct Nov from Dec
Mianeh 0.26 0.34 0.47
Khalkhal 0.38 0.41 0.49
Khodabande 0.58 0.26 0.36
Zanjan 0.42 0.40 0.63
Bijar 0.49 0.56 0.77
Zareineh-obato 0.44 0.67 0.51
Ghorve 0.59 0.33 0.40
Manjil 0.41 0.44 0.53
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Table 4- Root Mean Square Error of predicted
precipitation compared to observation precipitation
(for single model in January)
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IC from IC from IC from

Station Oct Nov Dec
Mianeh 15.4 8.0 6.1
Khalkhal 14.0 10.0 55
Khodabande 11.0 9.0 7.2
Zanjan 12.0 11.7 5.0
Bijar 16.6 12.2 9.2
Zareineh-obato 17.0 13.9 124
Ghorve 13.1 13.2 10.7
Manjil 11.8 6.3 7.5

Index Jan. Feb. Mar. Oct. Nov. Dec.

Lead time: 1 month

R? 073 068 071 061 065 0.74
RMSE 68 84 51 88 68 4.2

Lead time: 2 month

R? 058 063 055 051 061 046
RMSE 100 117 92 121 109 95

Lead time: 3 month

R? 051 045 040 049 053 0.59
RMSE 138 120 143 145 154 17.6
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Table 6- January precipitation category base on
observation precipitation
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Zanjan >25.0 20.0-25.0 <20.0
Bijar >34.9 27.9-34.9 <27.9
Zareineh-obato >29.6 29.6-37.0 <29.6
Ghorve >32.7 26.2-32.7 <26.2
Manjil >18.6 14.9-18.6 <14.9
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Figure 6- Boxplot of predicted precipitation of
Ghorveh station for month of January during the
long-term period (from two month ahead)
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Ghorveh station for month of January during the
long-term period (from three month ahead)

2 agiliole oulds (Saway )b Slamrar Hloged -V S
(8 olo w31 (o i) 09,8 ol 53 (B 5l 0590

Bl Sl 0gb oo oamlive A JS& 0 45 job (e
0,99 Jloged Slitg 4 S 00 (St )L s
90 ol 5l Gliee a5 Ldow ol suls 565 )b
Gy a5 ol sl @ S S el ol catls laged
o 5l eanl Gloole (sl (3l Gldee (i
Pl G LSS 5 (258 39 eslanal ()L (Fub
PR IS - W™ S PR A P CR VY A SPRRR
oolaiwl (P b oy50 ooy 4y s 00l i
Slaoe )3 39290 Cualad pae 4 azgi b Wy 50 0ges
@l oS5 bl olal ol Vb o 8 ot
00D (g e L Sl Olg o0 e Joe izl ol
b yol> Ghogn 5l Jolo gl ol (il g3g0> B,
sladae byl 4 & alaagn 5l @l
oo llae wlassls bl o i > NMME

o St sy ol apelad pas
odd (b )l Conld pae Glie (o p sl
laJow 5l s o slasl olos NMME (gla oo Lo
S50 (Gt e Ol 4y Al Sjp0 4
Sy S ok e slasl 51Ky o adly o wiad 4 S
Sobe @ sl vgs ol adsl llys Sl i
5 Wsdse Lzl Cilie adsl Lylod oy b o oy
25 S (o i ean] gl |y goanie o st
gac YA ol 4 Swiin Ja £ oGlp geee
eor Sl oglple cadb salis ey (i
VA G0k ot 00 S9rge Soxkd pas odgue
VY o9 sl AL el 5l el (i
SBUSS ol 5 Sl jloges Djg0 4 YV
Iy odd o oyl Coxdad pas odgase ¥ L O
sk lea aes oo (LA agils ole )L (i
Slpesd Gliae b o0 0dalin YV U D slo JSo o a5
Yl Conbd pae Solo gedge cnl g Sl 0l )L
S ldae bwg oad Snim AL 50 d97se
b bl Gl ol 5l as .cwl NMME
5 o ol Tt e dilise sl ey
B rl s S eSle g Bl o b oo @bl
Ol it ) Sszee Sumhd pus U ol Cage
&b g 3l Glages A IS o b ialS Sl
ham a5 4l ole AL i Sl 228 e
5 ol ossl cws 4 byl S5 s a2
b 095 ()l (275 (xS g Hloges b Al

sl 00l o0l L

8
=
= T
E &
on’d 1
c
i)
2
So
o'
(5]
@
o
o
S o

TTTTTTTTTTT T I T T T T T T T T TTTTTTITTITTITTTT

1982 1987 1992 1997 2002 2007 2013 2017
year
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Ghorveh station for month of January during the
long-term period (from one month ahead)
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Evaluation of NMME models in forecasting of monthly rainfall
(Case study: Sefidrood Basin)
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Abstract

Monthly rainfall forecasting plays a major role in the water resources management and agroclimatic studies. The
main purpose of this study is to assess the accuracy of NMME (North American Multi-Model Ensemble) in
forecasting monthly rainfall in Sefidrood basin, North of Iran. For this purpose, the historical predicted data of
NMME models for the period 1982 to 2017 were retrieved from, University of Columbia website, and compared
with observed data obtained from the Iranian Meteorological Organization. The accuracy of NMME models
predictions was evaluated by comparing them with the observed data, using statistical indices. The results
showed that the single NMME model is not accurate, where the average value of determination coefficient (R?)
was equal to 0.6. The models combination improved the accuracy of predictions, such that the determination
coefficient increased to 0.7. Furthermore, for evaluation of the precipitation uncertainty, seventy-eight
ensembles of the prediction models were investigated. The results of this evaluation showed that the models
overestimated rainfall upto 80%. In addition, the uncertainty analysis of prediction models showed that the
combination of models may reduce the uncertainty range.
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