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Studies on the Estimation: of Missing Data in Monthly Streamflow Series
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ABSTRACT

Due to the instruments malfunction, human factor or disaster, hydrological data are often
missing. It causes lots of problem in the analysis. Therefore, the estimation of missing data
plays an important role in the hydrological analysis. In the present study, stationary synthetic
data are used to investigate the accuracy of estimating the missing proposed by Ljung (1989),
Pourahmadi (1989) and Abraham (1981). Meanwhile, its aptness for analysis the real data is
also investigated.

The results indicate that Ljung, Abraham and Pourahmadi are with the same accuracy.
However, there is divergent suijtation for Abraham method. For the estimation of the missing
data of monthly streamflow, the SAR model proposed by Yu and Lin (1991) is used for
modelling. The modified Abraham method proposed in the present study gives the highest

accuracy for the monthly streamflow in Taiwan. Besides, the accuracies of model selection

criteria are also investigated for the time series with some missing data. The results indicate the
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§ BIC serves the better performance of model selection. §

é Keywords : Missing data, Time series model.
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# 1. ARQ) B

#® X B 4 B X B 8
B R ®, d. B W ®, P
1 -.40 -.04 13 -.20 .08
2 -.80 -.16 14 .00 .16
3 -1.20 -.36 15 .20 .24
4 -1.60 -.64 16 .40 .32
5 .40 -.04 17 -.40 .12
6 .80 -.16 18 -.20 .24
7 1.20 -.36 19 .00 .36
8 1.60 -.64 20 .20 .48
9 .00 .04 21 -.60 .16
10 .20 .08 22 -.40 .32
11 .40 .12 23 -.20 .48
12 .60 .16 24 .00 .64
£ 2. M ENER B iR
YA 5 R WK B[ARRE| P HE| BRY | RERK
C1 | U.S. Quarterly Unamployment Rates | C | 121 | 5.1 | 1.8 0.43
C4 | Monthly AA Railroad Bond Yields c 102 787.92 4530.70 ~0.72
BC | Chentcal Process Temperature B | 25 | 22.97 12 | -0.23
BD | Chemical Process Viscosity B 310 8.13 0.36 -0.46
B.E | Wolfer Sunspot Number B 100 46,93 1382.19 0.85
W3 | Blowfly Data W 82 4138.65 1824775.00 0.58
W4 | Monthly Unemployed Famales W 300 599.34 30046. 32 0.00
WS | Yearly Accidental Death Rate W 35 44,26 29.42 0.12
W6 | Yearly U.S. Tobacto Production L] 114 1321.99 334666.10 0.01

i

BFL HERRERR 60,120,240 - H i AR() #
A B8 ¢ 1 H -0.99,-0.9,-0.8,-0.7.....,0.7,0.8,0.9,0.99
H o —ERML o ARQ) B 2HAE 1 TR
AErME O - AP ERTEEER YR

C ®& Jomathan D, Cryer (1386

) ,Time Series Analvsis
B &% Box, G. E. P. and Jenkins, G. M. {1976) ,Iime Series

Analysis , Forecasting and Control,
W ER Wai W.W.S. (1939) ,Time Series Apalvsis.
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3. SRR DL BIC XE RSB IR

rRa [ ] S oat

€1 (1-1.58+40.618% ) (£,-5.11)ma, 0.18

[ (1-0.968) (£,-787.92)=a; 325.98

B_C (1-1.198+0.07B%¢0.1687) (£, -22.97)=a, 0.17

) (1-0.868) (£,~9.13)=a, 0.09

BE (1-1.32840.638%)(Z,-46.93)=a, 289.21

" (1-0.738) {2, -4138.65)=a 839413.50

L] (1-0.618-0,378%)(2,~599.34)=a, 1646.08

w5 (1-0.878) (8, -46.26)a, 7.11

w6 (1-0.638-0.38%)(£:-1321.99)=a, 52012.78
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m - RREHR
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IRF > AIC ¢ BIC %8 RIS 5 (B 0% 1.2 B 3 fE By
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#® 4 OEMERHAREEN S SARERFE

e e T
F030002 |Frg 384 | 2.48 | 0.69 | o0.58 | sar(1,s,11,12) )
F030004 {#fy 384 1.68 | 0.50 0.60 SAR(1,4,5,12)
F030005 |& ¥ 384 3.04 | 0.64 0.67 SAR(1,5,11,12)
F030009 |HP1(3) 408 | 3.48 | 0.57 | 0.33 | sar(1,4,6,12)
F100013 |RGRE A% 468 3.75 1 0.75 0.26 SAR(1,5,12)
F180001 |Lig 372 1.42 | 0.62 O.éo SAR(1,5,12)
F250004 |BRIL&ikEs] 372 2.30 | 0.70 0.19 SAR(1,5,11)
F270014 |#}F4k 372 3.47 | 0.92 0.67 SAR(1,4,11,12)
F290042 |4BR 408 | 2.02 | 1.93| 0.3z | sar(1,4,8,11)
F340011 |37l 360 | 2.68 | 0.53| 0.93 | sar(1,5,12)
F400016 |HESP 384 | 3.08 | 0.9a | o0.6¢ | sar(1,5,11)
F400020 |TRRE 480 | 3.84 | 1.66 | -0.25 | sar(1,5,11)
F510010 [gFggAkiE | 360 | 3.64 | 1.20 | 0.45 | sar(1,5,11,12)
F510031 |AHE 336 2.46 | 3.12 | -0.06 sar(1,5,11)
F510036 |& B A% 360 4.60 | 1.91 0.21 Sar(1,5,11)
B+ FORBARFIIRB1RK -
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WHFERTIRE IE Abraham J5 R RETERE s - 1B 1 5%
R — B B A M (F510036) 2 F ¥l SAD (B 3%
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ZERRHE i -
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BERBAER > 4R Abraham 5 {H4 e L -
G LA SAR A T AWM E B B LRy
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$ 5. AIC B BIC ¥R SREVIF Rt 1 B (AR(2),100 £ )

RE &K 60 240
ik % E#
®E BN 30 - 30 30 - 31 30 - 32 120 - 120 | 120 - 121 | 120 - 122
e KE
] >4 1 2 3 1 2 3
N\ o

N -

N | AIC | BIC | AIC
M&?l 332\ I 1 BIC | AIC { BIC { aIC | BIC | AIC { BIC | AIC | BIC

-1.6 -0.64) 38 37 58 60 59 58 39 64 46 91 40 81
0.4 0.32] 58 39 53 37 54 38 69 96 73 86 73 87
6.20 0.48| 173 86 75 83 72 82 74 94 75 g4 73 85
0.00 0.64/ 70 92 75 g1 74 81 75 96 74 96 70 96

FHHAR 60 64 65 68 65 68 64 88 67 94 64 92

¢ 6. Abraham 77 3458 2 MSE (AR(1),100£H )

KRR ERX 60 240

RRUEBK 1 2 3 i 2 3

AR % 3
AN 30 30 3l 30 31 32 120 | 120 | 121 | 120 | 121 | 122

AN
@I\

-0.89 56 .51 .64| .74] 1.00 731 .58} .16 G0] 1.00] 1.1G} .96
~0.80 .58) .55] .72} .75) 1.11 78] .63} .83 6G| 1.08] 1.24} 1.01
-0.80 58] .61} .s1{ .80} 1.207; .83} .70] .92| .73} i.1G6) 1.31} 1.G4
-0.70 .64 .67 .9f1 .84] 1.271 .85y .78} 1.01} .80} 1.22] 1.32} 1.04
-0.€0 .68] .73] i.00] .86] 1.28] .85% .C7{ 1.10§ .8G| 1.25} 1.28] 1.0!
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