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Abstract

Local rainstorm frequently occurs in Ningxia, with the characteristics of big intensity and short duration.
River basin area is mostly small in this region. Affected by great variation of rainstorm’s schedule and
spatial distribution change, rainstorm and the flood produced often have different return periods, and
also do the flood peak and volume of the same site. There is a large difference between this characteristic
and hypothesis that flood peak and volume produced by rainstorm have the same co-occurrence fre-
quency in the design flood estimation. By analyzing the observed data of representative hydrological sta-
tions, the regional flood peak has a poor correlation with the flood volume. The main factors affecting the
flood peak and volume are the schedule and spatial distribution of rainfall, rainfall intensity, the process
that the flood produces and so on. The consistency of the return period of rainstorm and flood is ana-
lyzed through typical cases, providing reference to grasp the regional rainstorm and flood characteristics
and design flood estimation.
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BABRHIRE I, B W5 H A POK R EIEEA R, HR—8 m7= A K Jig 5 3 8 1 IR AR
R—f RE BRI E RN ARBUK (e 5 B) ISR BEFBRARZER . Bt RAARRAKSOH L
BRI, AXSHESHEMRHEE, BT RBSA ST RN SHOKEIURN —2tE, Pt 53an
FEE R PRI 2070  FER 3R DR A B K S RS, @ e R e i B S BOK E DU R — Btk
NEEARXIRE NS PR LR OK T R ESS .
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1. 515

TRMAEVGIAL AL, REAPRZFTE, 7. 8 JOVRWUUKMEE R AT, HRFRMGIRHKR
FHEARE. TRERMBENRL, BARWEEKR, TN R 2R 2R A BRI,
F M5 H R BOK B R tig SR BB RRER . ITFR, KA TREERIH 2, XN KZIER
BRIV, AKOCHi D, K2 NEFERIIX, R (TR BMBOKELE) AT RO, S Bk SseR
5 B ONRE M KA TAE BRI 2 TR R R E R K . N 7T AR Kok SR, il R K STt sk
BRI 2 PR DU SRR OCR, A BRI X B KT S R S B TR (1555
2. MIBIKSCHER

1) BRI, T E IS X FES Ny TEAETRE T R ERIX  FEE R E A RIX . G X
TR ALK BRI =AY SR X AR JE PR IR AR D, JEUN X DL IR AR, g
T2 WA RS B X R PR TR X, K EES L = KB s, RI4E KN T
200 mm AL G BRELK . SEHFEIKAE 200~400 mm (8] i H 8 5 RGP IX T EE Y Ff K B KT 400 mm (R 83 1
FERIX

2) KEMM o WM STRUK R AWK R FEKFK R ERIK R HPRK R BERUKR K PR
VA o MG BT S KON SR — S, BIFTR  EOSE S . SIIEAR LATR KRR, 42
M AR R 2 (LA 1),

3) KTk pie B KL, 44 4b, ol XV TE S 16 4b, DX S IRk A6 8 4k, Bk AT 42 4k,
KT k5.3 A W 2,

4) FWWAKR A TEEWRREG RN, 7. 8 HARNKEZERAEET, WRIEHERENST,
7. 8 H B E R AR BB 85% LA b, e 8 4y i 55% UL b R LURIM/NE R DI SRR,
—BAE 3 LA, SRIEECK

BOKKRE R S RMAR, EERAEA 6~9 A, 7. 8 Hih 70%~90%, i LA™, K it ™
WD BZHKH RMEER A, oK B, —BAEE—R[1] [2].
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Figure 1. Ningxia water distribution

Bl 1 TEKRENHE

3. BRI EIH
3.1. BERMSH

1) 1998 45 H 20 H, #2211 I AIEHEZEN, HAJra Dubszill 6 h BN Rk %] 167.8 mm, & 100
F—i, 1hBFERECN 30 F—if.
2) 2002 4E6 H 7 H, THEAJCHPEW, FWPAR A2 EIEEAR, KT 50 mm R X R G 4 X R
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Figure 2. Ningxia hydrological site map
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(1) 64%. F& M EILHT: 282210 3 AR H O R E 12 h, 24 h BERIA S 20 4 —if. 6 h BRI/ 20 4 —i8,
HeEWuh 5 F—il.

3) 2013 #E P ELAEH B BN BN, ARIESCIN R R, Lhy 6 h FERTE AL NSR AR, 6h R
HIHAIT T 1 h B E .

Zia bl bEartr, 1hy 6 h ERESBHEUKIFSER 1 h, 6 h Bt #WZzR, AMAERP 1h, 6 h [FWE
HIUPAF S, H 1 h FERE G 6 h FERT R A LG RER 2 e Btk v 5 R A R A 9 A T SRR T T
BN BOHFRMGEAE—ERE 1 hy 6 h FERT R RIS RIS T 2R AR RoK, TSRS 28 AT K
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A RIHER —EMZE R
3.2. BLAVHK 4R

1) Bl Sl K

T BRI KL 2009 4E KA T ik DORER UK, ISR N 674 mls; ORHUKR AT 1979 4, IR
B4 592 m¥s (W7 3).

R CTE KRBT o2 I XA KRB B E, H 1902 ELAR, B2 1l 2 Aab kA KK,
BT Vi BV HAE 3R, TR, 228 25 AE A R T K 5 3, 78 2009 4F f Rk A B AT, Sl %K) 2 514 (1966~2008),
1979 4E [k id s & 1 LN 100 B3 K.

4 2009 ALK HH IR (1966~2010), T 2009 4E4t/K A 100 4F—i, 1979 4E[UE/K A 50 FE—if; HMABEIX
BRI R A B 534, AAHRS 30 4F.

LA BT s /K EE B HRE PR R S I KT AR A

2) IE ZKIAT R PRV 7K S S K

T KIS 7K SO 1959 AR ¥ut, 1995, 1996 AFAH 4K A Kb . L rh 1995 4F J AR 1k 2 et AR
BRI Bt E S 1500 m¥fs. 1110 mfs. MBI 34T, 1995 4EH/KAR 2T 50 45—, 1996 4EV /KA
F 30 i, (HSBR LIXEIREAKES: L.

B DA B A s K I I R — AME SR F R A T BE
4. HIERBSHKZEBHXA

X T (A e, AR R R T A A R AN O R T A R A R (R OB LR 3%, R I R R 2 i 3 0
WERNMIPEER R, R E RS B e MR R . — IRBE REE TR IR R, A 32 7T
WIRE NI R B4 R IR 2590 AT R AIE 55 DR 22 B2 3]

IRAEITIR . MSYh . BV K SOt SeM BRI 3. 18 4. 32 2), SRt BRIkt K kg & 5 K B
&, BVHRIERESHUKEBEMXRKR, KEBHIREOK g & 53K BB A MR, JEHNE
KRR, (EHMMERZ, HEXREDH 021, 0.4, 0.48. A HUH K IR IE I Ui gk
1981 4 8 H 21 H5 1984 4£ 7 [ 10 HIM bk, HRIgEMZA K, HtEH%E 40%/ 4, 1989 4F 7 H 18 HH
PRt RN 1), BT, 2009 it KK HIE TR 674 m¥s #124T 100 45—, &N 379 m¥s, H
2T 30 4E—if; 2006 4E S TG B 347 m¥s, AN 20 4E—iE, JECN 650 ms, AHE4T 100 4E—iB (W
* 3. K 5),

I LA BRSO ST RV AT, ATUAR LA RS ie: — Rt SRR R 2, TRt it E
BH—EMPIMHRRR, HAARMERZE.

5. Bt SHENRRSH

DA v ik A2 1 2009 4F 7 F 7 HAT 2006 4E 7 H 15 H St K 8147 204

1) PR AIET 25 7340 . 2009 4F B WY PR (] f 25 () A AT sk s AP R BE SR iE, Ak T e Ui P ) 1] e Sl H
DU RGRBE k1 h PRI HILE 20:30~21:30 2 [H), FoAh Bl 5k 1h 58 % Y B ELAE 22:30~23:30 2 [H] .
BRKFEMAIZEL) 2.0 ho Wb, BWHOE BHR T s). P0E 1 TRAHIEK, FERTEIC RS R A W
B2 X (A S P2 AR /K, EL VG AT TBE B /K STk T 15 km, VK AETTIE P E i AE 2.5~3.0 m, MPEATTE
BV TR [R]FE 1.5~2.0 h, 1E4F5 R iR K2, R ratigm g, @il R EI.

B RN BB B A A AEE A EYE, LR ORAE ., BRI A 230 ER) BRI T, Fit
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Table 1. Flood peak volume and total volume in Jingheyuan station

L RRSSRIERESHKREBSRITR

BOKER  HEIAH) s ms) BKBECT M) HUKER  HBIAH)  BgREmYs) HKEECT m)
1981 713 46.2 453.1 1993 714 48.2 700.4
1981 821 100 1626 1993 721 64.7 814.5
1983 514 53.6 381.6 1996 728 419 684.0
1984 710 108 1197 2001 928 93.1 1157
1988 719 84 1056 2002 608 49.2 638.4
1988 808 52.4 1276 2003 829 50.7 1403
1989 613 80 655.1 2005 702 69 1065
1989 718 87.2 516.2 2006 831 57.9 669.0
1989 830 52.2 725.2

Table 2. Flood peak volume and total volume in Minshal\ station
32 2. BibuhIERESHKRESRITER
KA (A H)  stigiiaEm®s) sk m) BEIKAE A HI(A H) whig i E(mYs)  dkERECT mY)
1961 722 128 338 1996 808 290 522
1964 812 212 647 1996 916 232 441
1968 822 170 459 1997 728 298 280
1970 724 262 399 1998 705 119 289
1985 816 289 754 1999 713 286 567
1985 824 115 376 2000 727 102 197
1989 716 136 272 2001 726 139 469
1989 804 120 303 2002 608 215 657
1990 704 181 271 2004 803 122 139
1990 711 241 298 2004 819 147 183
1994 805 307 489 2006 731 93 148
1996 716 204 302 2007 825 114 176
1996 801 150 192
Table 3. Flood peak volume and total volume in Rugigou station
52 3. REMHIERESHKERESITE
YK A HIA(AH)  dtigmsEmYs) dKkEECT m)  dkER Hit BIETE(mYs) HKEE(T M)
1970 818 52.3 187 1989 801 139 70.2
1973 710 68.7 54 1991 826 197 110
1973 808 78.5 46.8 1994 706 141 50.7
1974 728 78.6 38 1994 726 55.9 65.1
1975 805 224 214 1995 815 221 279
1977 728 97.6 127 1996 716 102 35.9
1978 914 78.4 11.3 1997 718 151 457
1979 726 58 61 1997 813 240 226
1979 806 592 257 1998 520 394 183
1979 810 134 58 1998 611 191 170
1982 803 54.4 234 1999 711 477 175
1984 723 46.2 27.7 2002 608 117 215
1984 801 83.3 82 2006 702 32 10.6
1984 817 131 123 2006 715 347 650
1988 803 97.5 28.08 2009 707 674 379
1988 807 62.3 35.64
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Figure 3. Flood peak-volume relation in Jingheyuan station
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Figure 4. Flood peak-volume relation in Mingsha station
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Figure 5. Flood peak volume and total volume relation in Rugigou station
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Table 4. Comparison of heavy rain area and total precipitation

4 RMEZERANFEKBENER

¥ X 325 ] (km?)
TS KB (2 m?)
>30 mm >50 mm >100 mm
060715 10057 7420 1942 7.39
090707 2531 1938.9 441.8 2.65

VR B AFAERBORZE R [4] . ARLEZHUE LT, FER A S o T /K i F 4.

2) BEMRI5REE. 2009 47 H 7 HEM 555 1 2006 4 7 A 15 HEWH L, ARFEN KT 50 mm L%
B WYY L8 BT L PR K LB /N T 2006 AF RN, (H B M AHXT AR, PRV SR K. BN EZEE TR 6 /NP,
U SRR 92.8%, & AR IS I A BIMEE R 0T, 1 h PR ARAE KT 2006 RN, AR = AFE—
B ),

3) BRAKPII o ke v (AR R AN X R ) 32 i AR K R 2 k. Hodhe 2006 4E 7 H 15 H K
AR Ak, IR AN, BRI K, R KT 10 /BT, T 2009 4F 7 H 7 HEHKIE R
Ftig, KIS FRAY 5 /N

6. &

1) THERMBNERL, BARWREA, PN B, KRB, BN 26 A2
BOK, HiG e S R AN R AR L

2) (Al S L R U R — MBS AR AT RedE . FLRE SRR JRER T R AL AR

3) MEACCHE LM IE S PR RN, HARARLAE 0.21~0.48 Z 6], AHFRMEEZE.

4) st S P ) B B OV PRI 25 0 A B 9 R DA R L7 A K I R i R A I At U
HE SRS ERMTERZE, BRI EO g -5 2 Frx B KR AN R AR .

5) SRR TEE RS BOHROK TR h R R SR UL i S E R PR K BGER — 2 257
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