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Abstract: Based on the monthly runoff data of 9 hydrological stations in the Huaihe River Basin from 1956 to 2016, Pettitt non-
parametric test, GAMLSS model and flood frequency analysis model were used to reveal the variation of flood frequency in the mid-
dle and upper reaches of the Huaihe River. Sexual and non-stationary conditions under the conditions of flood intensity and floods
caused by the impact. The results showed that; Huangchuan, Hengpaitou and Bengbu Stations did not change significantly, the
other six stations of the mean or variance variation, variation time is mainly concentrated in 2000 or so. The optimal fitting distribu-
tion function of Huaihe River Basin is Weibull, followed by Lognormal distribution. The non-stationary model of Bantai, Jiangjiaji

and Hengpaitou Stations were selected, and the other six stations choose the stationary model. While the optimal fitting function
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based on GAMLSS model has good fitting effect. The divergence curves of the Hengpaitou Station and the Jiangjiaji Station in the
nonstationary station show a fluctuating trend with the time series. The site distribution of the station is 25% and 75% , and the ac-
tual distribution is not very reasonable. The rest of the site stability of the overall distribution of the site is more reasonable. The de-
sign value of the Pearson type Il distribution design under the condition of 10 years and 20 years of design flow rate and stationary
conditions is not very different, but in 30 years, 50 years and 100 years the difference between the design flow of a gradual in-
crease. County, Wangjiaba, Lutaizi and Bengbu Stations design flow value of more than 10000 m*/s. flooding station and Bengbu
Station flood amplification factor increases with time and is greater than 1, a hundred years in the event of less than 80 years.
Huangchuan Station, Wangjiaba Station and Fuyang Station flood amplification factor are less than 1, and the 100-year re-emer-
gence period will be more than 300 years. The maximum annual peak flow of each station is highly correlated with the Huaihe River
Basin and the flood area in Anhui Province, and basically has passed the 95% or 99% significance test.

Keywords : Nonstationarity ; GAMLSS model; flooding factor; reproduction period; Huaihe River Basin

UEAE S , 8 SARASAL AT SIS B A R B G K S (Un 2 F Ak 25 ) 9k, BT i
IRSUHE Bk A B AL, JEIBA B A TERHE AR , P EE K E TR IR ) A Bk A AR R E R Y 20% , ff
TR IR A5 B AZ 5] [ BB R R B LR i B D6 )L AR AL BREE T T 5 850 7K SO AR S A5 R AR TR B
AR B OERAVE” BB AR R Milly 4510 A5 (L EREE R i SERAVE (M O R TS B 1 K ¥t

U PA B BRIN B3, SR FH A 7K G AR A4 7 32 2 T I PR AR AR PRI SR A 15 T AT 3R 2 BURURS: . [RTE,
TR M K SO H 45 2 () BIF 5 T 48 310 32 B 5 S 26 7. Rigby 2517 H2 HE 7 SUTRT AR ( Kk GAMLSS) |, 1255 %1
A] IF A S B 2R RS e R vE AR ME SERAES BRI B R T 0 A B BE 50
B, BRI R 51k ; Cunderlik 25§52y AP S50 000 00 /K SS90 6 435 B R 504 AR
PR AR S 43 F (A 037 8 R0 R B A A B850 LA S AE — B AR PR R 5 B 1R] A5 A TG 6 11 (X S i, SR80
FHHR X 3K Chen 45" 4843 A S H0BT HUNIEAEFie (DWT) FIZE A 2 B4 (EEMD ) | R FH S HOMALUR /N
TR (WLS) il il 578 £ AR G v S K B Bk IR PRl 105X 3 Fhos sk maE . 5
AMEERATERFSE o T [ [ A 2 35 103 e

SRS S B SE RIS T, Y T0T 0 5 A A R U7 0 I 28 R & 2R T s k. b 4 S i
SR YA A A S 720 A 1 253 AL AL AL AT R B, YRS A R A M U AR R S L 1960s T 1970s JE 22, £k 1
WETT TR HERE LU X R AR A L X5 BRI 4 SR /N A e T SUBR AL A 4507 34000 T 1922— 2007 4F1fE
AT 38 2 7 [ K A A P FIAEAR PR 2 3 AR 1990s 2K LASKE , Y Vo) 37 380 2 = [k /K T 2 AR 3R T R AR 28 1, B g 5
WK S PR ARE 3 S S 5 ) RV T L TR AR A 229 AN S v A 1950 — 2012 45 520 7 /NI R 7K
BOAEAIEGT A PR, TR 0T 37 ol 22 T 1 v DXl 2 00 A 9 3l 8 4 X o) 4 37 4 e 4 . AR o R A RN S
ARG, S BN K EUR T 60 AFSE S LT 17 AN ARy (R AR 4 F—IK) 4R
U 269.8 77 hm’ , B T 140.8 J5 hm® , 4391 (5 4 sk by IR RR 1 219 1 11% . ™88 (3 o BEARAY
SR Tl A 7 N R I A IS PR A, 45 T R et it T T R k.

DRl i Ak i IS5 G £ RO i AR = b o A 1 T B X W TR R R R R G Je 27 B IR T % IX
R TERE K B AT K K L R X SR SRR L YT AR R TR AR R R B T
T B PR AT AR BT RS 32 Bk bl SR AT X IR 3 O SRR o A8 AL O B 9t B R TR &
R IR, B8 h TREK A AR T 5 KBS A 45 07 T, 6 T AR PR M 41 T AR i A8 AL S AiF
B9 JLT- A 00 . i W s S A R (R 38, B0fef A o /K SCER PRI 3T 1 4% 7R A8 AL IR T A3 i AL
bR St R AR S P i AR Ak BT REOR A FE, 0 H R A S R R M AR B4 8 () A% B AT R A T AR AL
BB BR NS EE A T T & A TR B T 5 TR AR B v I rh AR AL IR B 51 A 7K SCAE = S 3 XL
Wy W AR U R 75 A R M, 9 T kT IR VT I 0 R ST R MK B BRSO R £ . DR, R SR T
GAMLSS A5 7Y 5 P KO 38 43 A A% 8 - Je e ] s 3k Ay JE PRk b /K R AR I 5. AT 5 T Dy 42 v THE 9T 3 3k 14 B
BEIE I RE T, (e S Ak 2 B AT Rl K R 1 By S

1 AR S HE
HETIRIK (30°55"~36°36'N, 111°55'~121°25'E) ([&] 1) , Mg & | fbg 5 OISR LA 5 A TR VLA B i)



Fh B T IRBA RARALE F AR A £ 1125

P2 ), SRR 27 T3 km® , K29 1.8 42, BRI AR 1333 7 hm, JiEsi LA 5 42 [ 10% AR s 1o AR A 7 4
[T 20% FOHLED , - 45 B4 1] [ S B A B R 24 o 4 [ R Y 174, PR [ Rl 2B 7 v ey M o 28 R A
PRIt , AR SCRE ORI B AL T T A ZE ST E Y 9 ANk S il il 3 (0 AR oK H i B BUE #7483 40 #r
Bk AR ROy : I, 1964 — 2016 455 36 )1 3t FRE HE Sk 0, 1980 — 2016 45 HAY 2% i i 24 2 1956 —
2016 4.

112° 11|3° 11|4° 115° 1ll6° 11|7°

T

34°

33° 4
— WET T
[~ BRG]
FFE/m

32°4 2142

--11

1LEE 2. FERH 3.
3104 4. B 5. 311 6. 9F
TOERAEE 8B 9.

1 BRI KoK SCal i B

Fig.1 Locations of the study region and hydrological stations
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Fig.2 The distribution of annual maximum peak flow change points in the Huaihe River Basin
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Tab.1 Trend test results for subseries posterior and prior to the change points
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Fig.3 The impact of change points on trend test results
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Fig.4 Residual detection of GAMLSS fit at each site
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Tab.4 Comparison of actual frequency and theoretical quantile curve probability

S e/ %
K II AR
5 25 50 75 95
B WEIL 6.56 27.87 49.18 68.85 96.72
)1 WEI 8.10 29.73 48.65 67.57 97.30
P& WEI 3.28 31.15 47.54 68.85 100
EZRM WEIL 3.77 20.75 54.72 77.36 94.34
R GA 3.28 29.51 52.46 67.21 100
BIH LOGNO 6.56 32.79 44.26 68.85 96.72
i HE Sk LOGNO 2.70 24.32 54.05 78.38 91.89
aas GA 4.92 26.23 49.18 73.77 98.36

L5 WEI 4.92 29.51 50.82 72.13 96.72
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Fig.9 The flood magnification factors and 100-year return period changing with time
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Huaihe River Basin, Anhui Province
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