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Table 1 Significance 7 test of differences between generated and observed monthly weather statistics in different geographical sites
U AR Rk H % Fe K Istiatn)
3l A AR Maximum temperature/’C  Minimum temperature/'C Rainy day/d Rainfall/mm Total radiation/(kJ-m™)
Site Month S A S A S A S A S E5Y5
Observed  Generated  Observed  Generated  Observed  Generated  Observed  Generated Observed  Generated
1 1.9 2.1 -8.2 -8.0 1.8 1.9 2.9 2.9 8.2 8.5
2 53 5.8 -5.3 -4.9 2.4 1.8 4.6 34 11.1 10.9
3 11.9 12.1 0.7 0.8 33 3.0 8.5 7.4 14.7 14.1
4 20.3 20.3 8.1 8.0 4.8 4.5 22.5 21.4 17.9 17.5
5 26.2 26.3 13.8 13.9 5.7 5.8 33.8 30.8 20.5 20.1
6 30.1 30.2 18.9 18.9 9.8 9.4 717.3 75.4 19.7 20.6
j[?.).}l 7 31.0 31.1 22.1 22.1 13.6 13.0 174.2 170.3 17.2 19.1
Beijing
8 299 29.9 20.9 20.8 11.9 11.1 158.0 149.2 16.3 17.2
9 26.0 26.0 15.0 15.0 7.6 7.6 42.7 40.9 15.0 14.3
10 19.0 19.0 8.0 8.0 5.4 53 25.7 25.8 11.6 11.1
11 10.0 10.2 0.0 0.1 35 3.5 8.9 8.9 8.3 8.7
12 3.7 3.7 -5.7 -5.5 2.0 2.4 3.0 39 7.0 7.5
t 0.028 0.016 0.145 0.076 0.088
I 7 e
8 /N.% t 0.006 0 0.002 0.030 0.123
Harbin
HH t 0.006 0.005 0.044 0.072 0.119
Zhengzhou
L t 0.021 0.012 0.026 0.091 0.132
Wuhan
S t 0.062 0.056 0.032 0.098 0.253
Guangzhou
PRI
% 7'(% t 0.029 0.009 0.406 0.294 0.067
Urumchi
uﬁﬁ—. t 0.012 0.021 0.012 0.386 0.005
Kashi
[E]
. t 0.062 0.050 0.070 0.039 0.139
Kunming
VLB
i t 0.026 0.018 0.001 0.005 0.128
Shenyang

T 0 5 3 A1 (1R A S A RR O PR 222 e
PERLES, SR M2 Kolmogorov-Smirnov (K-S) 4
THE Do 9 ol RS H TR0 A 1) D Gevt ik 5
5K, 18 P=0.05 /KF b, AL ORISR R 2256 4y

AT 25 K TN, X WGDWS Jir:
JEA TR, IR AR IS (e 58 A, i b
PUMFEERAF . 3 2 S T %3k 1 T 7 i
W2 A SeTt D K.
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x2 HERBMTERSH K-SRI (1=10, Dys=0.409)
Table 2 K-S tests of generated dry and wet spell distributions

K-S 4iil& D value

i s Site 1 AT AR 7 AR
Length of dry spell in ~ Length of wet spell in

January July
Jb5t Beijing 0.135 0.027
J" M Guangzhou 0.020 0.096
&KV Harbin 0.084 0.149
WAl Kashi 0.032 0.017
W] Kunming 0.010 0.045
kB Shenyang 0.052 0.121
54 A% Urumchi 0.042 0.047
KX Wuhan 0.060 0.067
I Zhengzhou 0.080 0.108
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T e WGDWS 55T H ¥ Richardson 28
BEHLR AR 3 DWSS [ITERE, XFRA 2 J8AR By
A2 R H RSB AT T R #T
Kl 2 R 3 021X 2 NRAR S E IR AR

B H I )7 51 5 48 V15T 4 350 48 1 H e 1 AH 6
LA A . EATE RN RSAZRM 108
AN H G vl 15 10 A S AE RN S B AR 149 AH X0 35 22 28 0
HFEAR, XTI BBUCR AT & Hm . K2 &
TNy 2 N R AR RO B S SRR K BH
SRS H GE T AR 65 25 4 1 4 A i 2k (]
2a. 2b. 2e) HOMAHIE CIEEE 11 Al S iiE
0, AHXPIRZEAME, HMONFEARTHIER, KIFE
AN 107) 5 HHBEAKH R H B 5R 2255
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— PRI BN R AE S WGDWS (Weather Generator based on Dry and Wet Spells)

BEHLAR TR A 4DWSS  (Daily Weather Stochastic Simulator)
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Fig.2 Distribution of monthly statistics generated by WGDWS and DWSS
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— LTI B LR U A 2 WGDWS (Weather Generator based on Dry and Wet Spells)
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FliHL R K A2 DWSS (Daily Weather Stochastic Simulator)
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Fig.3 Distribution of monthly dry and wet spells generated by WGDWS and DWSS
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Stochastic weather generator based on dry and wet spells

Li Shijuan, Zhu Yeping™
(Key Laboratory of Agri-information Service Technology, Ministry of Agriculture, Agricultural Information Institute, Chinese
Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Climate change is important for agriculture and the environment. Changing rainfall amounts have
positively or negatively impact on plant growth. The reduction in solar radiation can potentially reduce the
photosynthesis, growth of plants and potential evaporation. Stochastic weather generators can generate a long
series of weather variable statistics, which usually are used as the input of system models to analyze and evaluate
the effect of climate on systems. This paper described a stochastic weather generator WGDWS which consisted of
dry and wet spell, daily precipitation, solar radiation, and maximum and minimum temperature models. It
included two types of models. The first one was a dry and wet spell model in which dry and wet spell lengths
were defined as an independent stochastic variable respectively, and it was the principal model. The second one
referred to other weather variables whose modeling was dependent on the first one. The generation of weather
element values mainly contained two steps: generating a dry or wet spell length based on their empirical
distribution in a month, and then generating the daily value of each variable in the related period. The generator
could provide any length of time series of daily weather stochastic values as input data for the driving of crop
models. The observed 1973 -2003 daily weather data from nine meteorological sites in different geographical
region in China were used to determine model parameters of a generator in two types of generator, including
WGDWS which was based on dry and wet spell and DWSS which was based on dry and wet days. After
generating 100 years of daily weather variables, including total solar radiation, maximum temperature, minimum
temperature and precipitation, at the above nine sites with the help of WGDWS and DWSS, monthly statistics of
these variables were computed. A T-test showed that there was no significant difference between the generated
and observed monthly statistics for different geographical regions at the 1% significant level. The differences of
generated and observed maximum temperatures under 0.3°C accounted for 87%, and the value for minimum
temperature was 93%. The absolute errors of the number of rainy days under one day was 92%, and the monthly
total precipitation errors under 10mm and 15 mm were 91% and 95% respectively. The absolute errors of the
monthly total radiation under 2 kJ/m* were 89%. The K-S test was conducted to detect differences between the
observed and simulated values for dry and wet spells. No significant differences were found at P=0.05. The
relative deviations of monthly statistics generated by WGDWS and DWSS were compared. The relative
deviations of maximum temperature, minimum temperature, and total radiation for these two kinds of models
were similar. There were obvious differences in relative deviations for the number of rainy days and rainfall. In
short, WGDWS had similar performance to generate meteorological data to DWSS, and its accuracy to simulate
dry and wet spells and number of rainy days was higher than DWSS. The study indicated that the data generated
by WGDWS could be used as input for a crop models, especially for studies on the response of crops to persistent
drought and continued rainy weather.

Key words: models; temperature; precipitation; dry spell; wet spell; weather simulator
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