0577-6619/2009/67(1)-0020-27 Acta Meteorologica Sinica ", Z¢ 1k

£ T £ 1% Markov SERES ) #% Be Ak BRI 36

THE ®Ke% ITXx4a
DING Yuguo ZHANG Jinling JIANG Zhihong

MR R LR IR AR EH A LR 210044

Jiangsu Key Laboratory of Meteorogical Disaster, Nanjing University of Information Science & Technology, Nanjing
210044, China

2007-09-04 W& »2007-10-11 B [ml.

Ding Yuguo.Zhang Jinling,Jiang Zhihong. 2009. The simulation experiments of extreme rainfall based on a multi-status Markov

chain model over east region of China. Acta Meteorologica Sinica, 67(1) .20—27

Abstract A multi-status Markov chain model is proposed to simulate daily rainfalls records and the extreme rainfalls in summer
are fitted from the simulated daily rainfall records by using a Generalization Pareto Distribution (GPD) model. The research re-
sults show that this statistical simulation method display most good dependability and the statistic climatic features from the
simulated daily rainfall records have reached more high precision for most stations, specially the pluvial region over east area of
China. The analysis comparatively shows that the multi-status Markov chain model is excellent with the two status Markov
chain model for its simulation ability, specially, the simulated climatic features of extreme rainfalls in east region of China have reached
most high precision. The experiment results for the selected six stations demonstrate the excellent simulation effects of above statistical
model, for example, the following features; statandard deviation of monthly rainfall, maxmum daily rainfall, mean number of rain days
during a month spell, statandard deviation of daily rainfall, mean value of daily rainfall amount etc. are consistent with the real obver-
vation values. Both the multi-status Markov chain model and the two status Markov chain model.

Key words Extreme precipitation, Simulation test, Markov chain, Generalization Pareto Distribution model
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Table 1 The criterions of each state for daily rainfall of the stations during July

R 50 51 52 53 51 55 56 §7
FFFIE R <0.1 <1.17 <2.35 <4. 69 <9. 38 <18.78 <37.55 >37.55

b st <0.1 <1.66 <3.32 <6. 64 <13.29 <26.58 <53.15 >53.15

F N <0.1 <2.50 <5.01 <10. 02 <20. 04 <40. 07 <80. 15 =>80. 15

Eh <0.1 <2.72 <5.45 <10. 89 <21.79 <43.58 <87.15 ~87. 15

fav)'d <0.1 <2.76 <5.53 <11.06 <22.11 <44, 22 <88. 45 >>88.45

J N <0.1 <1.54 <3.07 <6. 15 <12.29 < 24.59 <49.17 =>49.17
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Table 2 Comperation between modeling and observation for main climatic indices of precipitation

o PR RERBOE TEEAE
S ZIRE AR 2 S ZRE AR 2 S ZIRE AR
FFMIR 4.51 8.13(0. 80) 7.42(0.64) 77.8 58.3(0. 25) 96. 0(0. 23) 10. 3 9.3(0.10) 11.10.08)
Juat 6.55 10. 1€0. 54) 6.77(0.03) 84.9 71.4(0.16) 93.4(0.10) 12. 6 13.9(0.10) 10. 1€0. 20)
FB M 4. 86 11.6(1. 38) 5.37(0.10) 100 83.0€0.17) 140. (0. 40) 9.7 11.4(0.18) 7.8(0.20)
T 5.69 8.68(0.52) 6.94(0.22) 114. 124.0(0. 08) 102. (0. 10) 9.9 12.3(0.24) 7.6(0.23)
2 9.6 11.5¢0.19) 6.35(0. 34) 222. 198. (0. 11 101¢0. 54) 10. 6 13.7€0.29) 7.1(0.33)
Imgli] 9.02 12.2(0.35) 7.42(0.18) 75.1 72.8(0.03) 96.0(0. 28) 17.6 16. 6(0. 05) 10. 4(0. 43)
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Table 3 The names and its ordering for each station ( relative error )

w4 s i £, h=2 uhi £, A=
BT, (Nenjiang) 1 4 FHT. (Modanjiang) 11 B (Juxian) 21
5& 1l (Keshan) 2 3T (Tonliao) 12 fi FHl (Xinyang) 22
F WK (Qigihaer) 3 PUSF- (Siping) 13 Bjti (Enshi) 23
AW (Jiamusi) 4 K # (Changchun) 14 ffif PH (Hengyang) 24
43 (Baicheng) 5 #7111 (Anshan) 15 #EFH (Huangyin) 25
¥t (Jinyuan) 6 P BH (Shenyang) 16 ® 5t (Nanjing) 26
£ % 0% (Huajialing) 7 7R f# (Chengde) 17 Wi (Pucheng) 27
811 (Yinchuan) 8 MY (Xingcheng) 18 N (Liuzhou) 28
bk (Yulin) 9 Jb 5t (Beijing) 19 T {4 (Baise) 29
75644 (Xifengzhen) 10 HEL (Wefang) 20 M (Guangzhou) 30
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S 2 5 A A Y 5% R Bl E HLE A Markov
FERLLE H GBI 1 i a] 4R GPD ik
T LR i (MR 238 AR 53 57 250 DAL TG 1 ik A ofe A AR A
[ — R BVHFAIE .
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Table 4 The efficiency test for fitting GPD of the simulated extreme daily

rainfalls from the multi-status Markov chain model

BURAS B FF IR db st KM R At I Il
" R 0.11 0.12 0.12 0.14 0.09 0.12
FIEC A 52 S 0.14 0.07 0.12 0.08 0.08 0.08
R 0L (R 0.97 0.92 0.97 0.98 0.98 0.96
LES R S 0.94 0. 99 0.98 0.99 0.99 0.99
g %M{g 0.01 0.03 0.02 0.01 0.01 0.02
S 0.02 0.01 0.01 0.01 0.01 0.01
5 Markov AL H FEK &5 000008 1) GPD $L& 80UR g
Table 5 The comparison of fitting GPD effects between simulated from the Markov chain model and observation data
W 4, R Je st YoM B R 9 rEE
R 2
B 38.0019%)  52.0(16%)  44.0(22%)  54.0(17%)  48.0(17%)  48.0(14%) 17%
Rl S 32.0 45.0 36. 0 45.0 41.0 42.0
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