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A study on Statistic-dynamic downscaling for the
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Abstract This paper focuses on the dynamic and statistic-dynamic downscaling
techniques for estimating the precipitation at the stations in Heihe river basin of
Northwest China depending on local observations at 14 sites and the outputs from a
regional climate model (RIEMS2.0) with a resolution of 3 kmX3km grids. The
precipitation estimated further respectively by a multiple regression (MLR) and a
Bayesian Model Average(BMA) with different factor combination is tested on the
assessment indices as the errors, variance, "negative precipitation" bias and
correlation coefficient with observation. Results show that the precipitation produced
by the dynamic model is of the biggest errors, the most significant coherence, much
large variance than observation by factor of 2 about, while big errors, low correlation
coefficient and lower variance than observation are estimated by the statistically
downscaling model with the factors as geopotential height, v-wind and specific
humidity on 700hPa. When the model precipitation is introduced into the statistically
downscaling models, the statistic indices become improved, in which the correlation
and variance percentage of MLR's models are much more higher than BMA's, so do
the errors and "negative precipitation bias". The negative precipitation produced by
the statistically downscaling models appears manly in cold season or in dry- and
extremely dry lands such as lower reaches of the river, of which the "negative
precipitation” frequency become decreased if the model precipitation is added as a
factor in the downscaling models. Besides, the statistical assessment of the monthly
precipitation estimated from the downscaling models reveals that the four indices
would be evolving with season, in which the errors of the dynamical downscaling is

also the biggest among the downscaling models, and their relative errors are smaller



in summer and bigger in cold season, especially in lower reaches of the river. It
implies that the precipitation downscaling in dry land or dry season is still a difficult
task for climate study. These results show that a significant bias exists in the dynamic
downscaling even for the regional climate model with high resolution. So, the statistic
downscaling has to be combined with the regional model to form a statistic-dynamical
model for decreasing the uncertainties of the precipitation estimated in the river basin.
Keywords Heihe river basin, extremely dry land, in-site precipitation estimate,

regional climate model, statistic-dynamic downscaling
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4



S A A B

E R SO AR LB DB B 2 o R B % 58
S P4 BRI B R U SRR R MK R AR S 4T,
P T ORI T AL 2R R R IR s R — R i e

2 BRI E
2.1 Bl

AW A 1980-2012 [t 14 AN G52 H FEKWNNER (I
1) KB BA TR 0 (ECMWE) F 73 4T 55 B ERA-Interim ( Dee et al., 2011) .
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Table 1 Information of meteorological stations in Heihe river basin

FP5 RS I SECN)  ECE) R (m)  FRIFEKE (mm)

1 52267 G 4 i 101.0 42.0 940.5 31.8
2 52378 Pl 102.3 41.4 960.0 39.9
3 52436 Bk 97.0 40.3 1526.0 66.7
4 52446 SHT 99.5 40.3 1177.4 53.3
5 52447 St 98.9 40 1270.5 62.1
6 52533 IR 98.5 39.8 1477.2 87.8
7 52546 =) 99.8 39.4 1332.2 110.4
8 52576 Rif oz 3 45 i 101.7 39.2 1510.1 115.4
9 52633 £ 98.4 39.0 3367.0 292.9
10 52645 Lisge 0| 99.6 38.4 3320.0 412.5
11 52652 kiR 100.4 38.9 1482.7 130.5
12 52657 3% 100.3 38.2 2787.4 406.8
13 52661 1IPRS 101.1 38.8 1764.6 199.4
14 52674 KB 102.0 38.2 1976.9 201.7
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Figure 1 Meteorological observatories in Heihe river basin
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RS (Raftery, 2005)
P 1K 79 288 o R RS A Y B AN IR A B R - 2EL 65 Rl DA SZ RS AN G B R A
B, HAHXSHEE R 2,

R 2 GBI REERNERE S

Table2 Information of statistical-dynamical downscaling models

e BAARK J7: FSEN
1 BMALI BMA h700(3PCs). v700. q700
2 MLR1 MLR h700(3PCs). v700. q700
3 BMA2 BMA  #Ex[%/K@GBPCs). h700(3PCs). v700. q700
4 MLR2 MLR  #RFF/K(3PCs). h700(3PCs). v700. q700
5 BMA3 BMA R %7K h700(3PCs). v700. q700
6 MLR3 MLR A %7K h700(3PCs). v700. q700

7 RIEMS Epal NS Bt fUFEK MBS
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downscaling models and observation for 1980-2012 in upper reaches(a), middle reaches (b) and

lower reaches (c) in Heihe river basin
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