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Fig. 1 Location of sampled profiles in Weinan, Shaanxi
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Table 1 The granularity distribution characteristics of the high floodplain in the Weihe River
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Fig. 2 Content change of grain size in different layers from WNI profile in Weinan
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Fig. 3 Content curves of grain size in different layers from WNZ2 profile in Weinan area
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Fig. 4 Curves of grain size parameter from WNI profile in Weinan area
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Fig. 5 Curves of grain size parameter from WN2 profile in Weinan



238 o

e

2009 4

A I 8 W TR R S B 1 i L LA A R
N
4.3 KRR SR KRR

P — R BOK TURR S 2 U K DU R A
TR . — UK TURR L AT RE A7 TR BE A 73 14 22
St AT U B it K TORR L AT RE A AH BT 1R AT
R F AR BEACBE K DT RR B BF 5% LA JL 7 i Al AR
RS R] J O 6K B AR . — SRR B R ) 1Y 22
SR BRE A 1 28 AR T Uk OK B O i 22 S R E R
3 B9 WA 25 ) R ARR TN R K o ARG R AT
X 2005 4F 30cm JE)—RBORTUBRBEAT T 20 ARk
Bl BORLBE 23 M - 25 R W iy i L iy Bt R DT RURE
JE T LI Ry 32 35 61 9906 R o R KL A
A A s DTS TR E L FRORE JEE AT AL A Y B H L
ORI O 25 SN A W R R R
S VR 25 S A [R] — ) T — U K DD ARUR B
N TR B 2 U R DURRRE BE B I TR AR 4B JZ AL
R . YR A 18 JE K 7 0 1 8 R
JE AR B AR o i DA S0 0 B R R e S DR RE R
X ey 1 M v b R R R R B IO AR Z R 0l A TR
AR UCHE K A TR . = L B B 119 2 5« 3K 2
DX 73 A [a) g Bt /K i) 32 AR A L 8 Ao Y W I 22
HARER T AR B BB k7K 0B 5 KL 8 Rl AR T 11 94
IKULRRE — R Al — U B R TUAR Y 45 51 - {0 A I
A RE 2 AN TR U Bt 2K O RR B9 25 PO Bk K Bl T A
IS S JE SR TR R SR B OY 22 S AR /N o AR K R
DL T ARG DURRE B L B 22 53 ROy 2 0 2R il
Je— PR TURGE 2 2 YK DURR . DU B8 1Y 22
S BUEAFTE W] 22 S O UURRUR & RV & AT B0 2
X AR R AN TR O it KO R TURRUZ . B Y
225 S T A B0 9 AN TR) R4 S5 A TR A AN
Al o PR B A UL 48 B0 22 S5 Xk DR A [ 0 o iy
KRR ZN . PUJE 0 J= R B « Al — kit ok
DURRE N — BB 7R R AR Bt K w
A 03 JZ FRE R 2 () B IR 8] 85 i Bt K 0 RR A
THIFAED A K F R ZRLEWE . Hit.
o B A T R 2 SR IR 8 T K R
REEAY . PR A ST BEK By Bol) 20 1 32 244K
/8
4.4 BARKARWETHRKHE RESAR

AR L K DU L2 72 5 X6 LI 25 15 114 i T
o AR AL L RE RS 1 S K O MR . A 3] PR B A
AAZHE DL T - BEIK A TR R R 25 I [A] < COTRR
JETO AR /R BEACHUBER . ARG DR 7 I H L FRATHR

PLR 6 %M a2 0 18 vt /K IR BE A b

(1) WAHARJZ AL T J2 K048 b b 2w o, W)
JETE B ) 7K R A

(2) TEHLIE (5 BEAH R A5 00 T O R 08D
HHAB AR 2 e 20 2 A8 2 0 P K B

(3) UNAHAR A 1 J2 K48 LR J2 i R s Bk,
W] F 28 i B KR R 2 K.

(4) GNARARJZ AL N &2 AR AR L 12 A7 G
R HL 1 DR AR FH 3 B R 5 B 28 RIS RO
7 N =N AL R VeSS (O STl = A 5 = N

(5) W2 AE A 41 1Y J2 0, A8 4 78 B A% A G B 1
JZRiE KT TR, L2 T EIE S KK,

(6) WNZEH 2 A AH <8 JZ A7 1 Pk oK B B 22 50 L A
U SR AT AR R 2 AL 0 F 0 AR 5 38 5 8 2 R L K
SE LK R o AR 3 2 ) 31 o 2 o M 1 L (ELAf
SE 25 JE 0 S AT AR 1Y . 30K BB offe Xt i 2 T 2K R X R
FEFNFLABAE B

RARUEFD 2005 4F R Ik K AT i TR A R
BG4 7 O HE K TR B L BE 051 R FRATT A A2 o K TR
JE ) EE AR AE . AR )RR 43 )2 A AR ) 43 ik K
W B 0 A Ak P 3 e 43 R 19 AR Y B it
XF LI 78 432 1T DUARURE B 51 1 i T 8 i X L
BLAT R 2Z 0 s AT LR 8 WNT T 19 A4S By Btk
KR B R ASE el R B /N 19 78 A0 5 4K R 515
BrBe>14 BrBE>10 BrBe >3 HrBe>12 BrBe >4 By
Br>13 BB =>6 BrB =8 Bt >2 B >1 B >7
BrBe>11 BrBe>5 BrBe>16 BrBe=>9 BrBi>18 [
Be>17 rBe>19 BB, Hphss 1 Fr B 2005 4E R
HEIKIE B BT AL BF L WNT 35 o 15 B BE>14 By
BE>10 BrBe>3 WrBe>12 MrBe >4 BrBe>13 BB
=6 FrBr>8>>2 Bir Bk /K YR BE K F 2005 4 7H m TH
W@ pE L L 6m BYBEKIREE, 55 7 B Be>11 BB
=5 BB >16 BB >9 BB >18 Br B> 17 B B>
19 By B B e 18 e kK IR 5 2005 4R 0E M T
T 0 b1 6m (UK IR BE AR T S TE N, BT
WNI HIT8 2005 4F KK B EE 1 2 BT Y T50
17 BAC W R Y AR T 1 =2 b 6. S, BT LA ) i
15.14.10.3.12,4.13.6.8.2 By B JR b 11 2 1 19
HEAK R BE K TF 8. 1m (6. 5m il @@~ | 1. 6m
AU KR EED 85 7.11.5.16.9.18.17.19 By Bt JE i,
BHAT R Z B B e K VR B2 8. Im 5 /N F 8. 1m,
WNZ H T 19 A~ By B 5 3K o 77 18 25 FUSE K /N 28
ARk, T 2005 4R kK 2 Kk K, I HE
1981 4F Lo & A 1 oAt JL iRk kK KA B8 K, B 4K 26



%2

B S D 4 T R B T M T BT SR A MK BE 239

15.14.10.3.12,4.13.6.8.2 By Bt i 3k 7K J& Ktk 7K
TP PN
4.5 BiMHtKRWIEREH L X#EIZ RSk
te

HEAE Iy s SCHR A0 5% I8 I 72 23 ot 1881 4F 2k 1Y
120 AR B ARG 18 YORBEIK (R 1Y J7 s B AR K
] B 20 9 Gt & 4% - 20025 o AR 55, 1989) L 43 i) it B
TEN TG 1881 45,1901 45,1903 45,1949 4 ,1951 4
1954 42,1956 4F 1957 4F | 1959 4F, 1973 4F, 1975
41981 4F.,2003 4EF1 2005 4F, ARHE AR E I Fe
BOE i@ WETTRR DL sk 19 19 AP By ik K 43 # Iy s
SCHRIC % B R K — A DRI % . SR D s
SCHRIC 3 it D b 7K A7 7K GREFIAH D I8 2 118 P9 25 o 1 it
IKTCRR ) HAG 48 7R B AL 7K R IR X it 2 A4
HI T IE 120 488 7 52 SCHkic ¢ 19 18 Ik K #R 2 R
HEAK B DA 0 RT DA BT B WNTL &1 T8 AR 0
KA 19 YCHE K — Bk R K
4.6 BAHKRENETERRSEKEEN

Kb B kA 5 R K i AR A O A I RE
%48 7 [ 7K & 14 728 4k (Dionysia, 1997; Macklin et
al. » 2006; Starkel et al., 2006; Thorndycraft et
al., 2006) 3838 X H e T 0 {0 98 T AR D I Y
L B4 AR BE 23 A LA K SR I K UL 25 SR mT
HEWT S I B R A2k . PR B R S AR =
s DR G AR 1Y) o — i A 7K 2t 1 B 8 B
5 ) S 4R 5 I T 50K Y R K, — i 2 i R D A i
JCE . A0 1954 45 [ T8 T R kK 32 2 TE A L i A
T HE Y 4 B K dE 3 i B0, 1981 48 1 18 T Rk K 2
TE V] o i 20 4 A K S 10 3 Y L 2003 48 1 T R ik
KA T W AR R K S N E) T 880mm i A
[y, 1E 2002.,2001 FI 2000 4F % 1F % WK AE 5, 85 18
/PR T A s T P K] o & T B
)| A AV g i 2 B R A
O3 ML DX R OK B, fn 1954 4 B okt kK
Je TH b 3t BT e e AR R K G B 2, 1975 4
P14 T YT 7K 2 S v it DX B - g A b g AR e K i
— MR T 150~200mm F[E K, 1981 4 i Rt K
Je I Ff L DX AR L P K T 120mm (P %) ~
250 mmCF A LAY . 2003 4 1 KK 2 B A5
Hh el IXR B - g R R AR R K — AR I T 200~
280 4% mm &AL . R BT 7R AR B OK i R 3
INAEA K R o A B 5 T AR 2
AR TR S A N o T A 7K S 8 AR 9 43 BE AN 24 T
7| B R B 2 T AR TP s kK . T R

FRBEME TR & TR H R B
KZ . ZXBEAKRF N K, 2 KT
FEE FKZE, BEKE M TARAE S, 72X FIE B
T AR KRB N F A 90 B S A kK
KA /NIRRT UL K R R R R K i R R T TR
B R AR R 27 A Rk K. B TR K R
7 W KRR /N s — AN R TE i 18 e 1 & A T
L, T LA T i T v O O R 2 A R K — R
S KA R A . ER T AR R K R T BS 0 3
TR RS 1 I TR e e, i B0 1 R T 2 2 A v v
B HE K KA b T BE /N T U DURR 2 R BE /N 4R
Wi 7K 2t ) B S 06 o A A 8 LS K L B T R OB
BT UTRR Y IR L R . ARG FRATTR 2003.,2005 4F I ¥
T K U AR 8 2 T, WINL WIN2 ) T 4 0] 8 e
AT 4y 0 2 X A A K o 1 m T 5 ot 2 L VR
WE R B 19 UK B Beh i 4 R Z 80 Br e T
AR K R B IN . = S AE RO B B
B 7K a2 I B 51 %2 1 K, 3 Rk K S R AR
B B K N AR 72 Knox, 1994; James,
20000 . F FAF 5T A 0 T B [ 0 e S A A B4 SR
K 40 PN 72 A5 T 0 AN 2 3 ST e T R e 1 K )
HEK B AR,

5 it

Wt LAy AT, AT LAAS DA R 458

1) T80T VH e B v 1 WINT, WN2 3] Tt 7K 370
U 2 5250 RA B, % 8t 7K (0 & Az A2 4F [ K AR
TG KE S 3 HEE R S RE BB AE ARG 45 /s HE /K 5
JI GRS A ) T B AR bR . R RE AT O HE R
DURR I P oK iz 3l ) 85 5 R0 BE B 43 4l - 48 /s DTAR
it oK 32 Bl ) 55 .

(2) 7877 5 B BE WN1, WN2 = 78 ¥ 5 i 2
19 MNULRUZ B F8 /R 2938 120 SRSk B KA T
19 WA R BB koK . 31X 5 D7 8 Sk e sk 120
R R 18 IROR LK BEA —

(3)WNI1,WN2 i s B B 53 5 A W] 2 0k 4
AR . AE R 575 TR T DURR R B 5 i i b T 3 &
XL A3 B A 2 05, AT DA E WNT TR 19 A4S
B B 7K R B2 AR R K 3/ 14 728 AR 4 R 2
15 BrBE>14 BrBe>10 By BE >3 frBe>12 Bir B >4
BBt =13 frBe=>6 BrB>8 fri>2 Fric>1 Bk
=T BC>11 i EBC>5 BrBe>16 BB 9 BB >18
BrBe>17 BrBe>19 frBe. Hes 15.14.10.3,12,
4.13.6.8.2 Bir Br ik sk & AE ] 78 At K R



240 Moo

e

2009 4

KF L 6m, WIKZ EMAKEKRT 8 1m; 55 1.7,11,
5.16.9.18.17.19 B Btk /K & A= B ey 182 I it /K IR
FEHEE T s /N T 1. 6m. ] R 2 F it K I BE 125
Faimg /N T 8. 1m.,

CO HE T8 WV e B e 18 e 0 A2 RS B 5k
W, WF 5% BT Y 19 AN EEAK B B 3 SR Y AR K
B 308 358 o 3 B ) b T RE A 2D BB B Tk K 2 e i
F18) 22 T 325 1Y

(5 VF TAT 7] {88 P K DTN — M AN 220, TE A5
AR UTRLZ 2Z 18] A /K & 2 1 R 7K I s
B B TE kK & A B BERE S i [R) H Bt K & 2B B
Bedgf s,

& £ x #

R, )76, HE. 2002, B4t v & B 2 T 5 £
WM. K L ARFEAIR, 16(2): 129~132.

b S T AR A R B 4. 2000, bR LA PG 9 BRI N R AR AL
12~36

B BRI 5K A 2007, 1949~1998 4F f [ K it /K 5 F 457 T R4k
SM. GE S, 22(1) . T3~T6.

FAG U, EH% b 74k, B 8. 2004, 2003 4F 150 T UE VR 0 0t K 4
AT, WAL K 7 &L, 20(3) 224 ~ 27.

HWrng, B, XePE. hICIE . BRE . 2004, 2003 AFIE LK
FEtE . KRB, 26(1):24 ~ 27,

ZEHAAE. 2005, AU IEE K 9 K A TR R 5. R A2, 20(2) 1 18

/ References

~21.

F A AR, 1989, HE FOIE . bRt KR ) AR, 55 ~
120.

F)7 A5, 2005, Z8 A LA 2 # ek BH i g AR L BRL 22, 25 (6) 2709
~715.

e 76 5 sk 1 AR g T B AL S 2 4%, 2002, BV 7 s AR 0 2
92, bt AR AL, 43~79.

SR 1999, BT I S 3 T AL I AR SR . PG A B v N R R
#, 315~320 .

TRV, E A, 2006, Z8 TR LU L ¢ 5 R B & T4 7 . B8R
WRE2IR,15(4) 165 ~ 70.

FIRAl, #h—RE, B A gkAR, SKoKEL. 2003, VB TR St K K
FRHE BT, KFE, 18(1): 42~46.

R, BT, AL 2004, 2003 45T T HE K Y R A BOE N K.
PELkHL . (1) 4 ~ 8.

i) 37 7o . oK T E B PE AR A 43 Hr. 2002, K R B BFSE . 12(2) 44 ~
47.

T, 2000 PURR AR 43 BF. b 5w < 35 % Hh AL, 3~4.

MR, KES . HBEF. 2004, X 2003 4F [k 74 3 7 3t Ak o B %
KA SRR TR 2(D): 1 ~ 4.

ARIAF-. 2004, [ VL] L 9 R PR 5 0 RO SRR, T KA, (7D
: 41~42.

FRBEAE . BFG. 2006, 3 50 a YH T 3 K B R 43 A B K E B A
HE VP, 26(1): 117~121.

TRHFS. 2002, BTG A A IOK SR SR BT, T ALK B 5K L
. 13(2): 62 ~ 64.

BERTE. 2004. BRPGH K KIBURAFE . PIEK Sk, 20 (3) . 42
~ 44,

JH R —. 1999, RIBEAIETE 3 5 BK K E—— Py s 2UBLAE. 55
ZOWFSE . 19(5) 1423 ~ 427,

R FA R SRR 1997, =i Ko VLI J5 3 X 4 0 T 36 5 2%l
55 R K R E I, M3 52(3) :268~278.

Allens G. 1996. British Columbia flood scars;
stage indicators. Geomorphology, 14: 319~325 .

Benito G, Thorndycraft V R , Rico M, Sanchez— Moya Y, Sopena
A. 2008.

Evidence for long — term climate variability and environmental

maximum flood —

Palacoflood and floodplain records from Spain:

changes. Geomorphology . 101: 68~77.

Edwards H, Macklin M G, Taylor M P. 1999. 2000 yeas sediment
—born heavy metal storage in the Yorkshire Ouse basin, NE
England. Hydrological Processes, 13: 1087~1102.

James C . 2001. Sensitivity of modern and Holocene floods to
climate change. Quaternary Science Review, 19:439~457,
Knox J C. 1994. Large increases in {lood magnitude in response to

modest changes in climate. Nature, 361; 410~437.

Shlomi Y.

preservation potential of coarse— grained sediments deposited by

Laronne J B, 2007. Depositional character and
flood events in hyper—arid braided channels in the Rift Valley,
Arava, Israel. Sedimentary Geology. 195 : 21~37.

Lecce S A, Pavlowsky R T. 2004. Spatial and temporal variations in
the grain— size characteristics of historical flood plain deposits,
Blue River, Wisconsin, USA. Geomorphology. 61 : 361~371.

Nakamura F. 1996.

analysis of sediment transport processes using age distribution

Some methodological developments in the

of floodplain deposits. Geomorphology, 16: 139~145,

Sroubek P, Diehl J F,Kadlec J. 2007. Historical climatic record from
flood sediments deposited in the interior of Spirdlka Cave, Czech
republic, Palaeogeography, Palaeoclimatology, Palaeoecology.
251:547—562.

Starkel L, Soja R, Michczyn D J. 2006. Past hydrological events
reflected in the Holocene history of Polish rivers. Catena 66:24
~33.

Zielonka T, Holeksa J, Ciapala S. 2007. A reconstruction of flood
events usingscarred trees in the Tatra Mountains, Poland.

Dendrochronologia. 26 :173~183.



%2 B S D 4 T R B T M T BT SR A MK BE 241

A Study on Great Floods Recorded by Sediments on the High Alluvial
Flat of Weihe River in Weinan, Shaanxi

ZHAO Jingbo" ? ,YU Yaochuang” , ZHOU Qi*
1) State Key Laboratory of Loess and Quaternary Geology , Environment Institute of Earth, Chinese Academy of
Sciences Xi’an, 710075;
2) College of Tourism and Environment Science, Shaanxi Normal University ,» Xi’an, 710062;
3) Department of Geography »Baoji University Arts& Sci. Shaanzi, Baoji 721013

Abstract: Based on the granularity analyses of 376 samples from two typical profiles on high alluvial
flat and 2005’s flood sediment of the Weihe River in Weinan, Shaanxi, combining historical literature
information, the flood recorded on sediment layers of high alluvial flat were researched. The results
indicate that flood sediment on high alluvial flat of the Weihe River is mainly silt and very fine sand,
stratified obviously and differentiated clearly , which can indicate the flood frequency, the flood level and
the flood power. The two profiles, with the depth of about 5. 3 m, are divided into 19 layers, which
indicates that there were 19 floods of larger scale at least. The 19 floods determined by granularity
analyses are basically consistent with that recorded on historical literatures. The granularity parameters
such as M, M,, 6., Sy, K, differentiate obviously, which indicates the differences of each flood. The flood
depth on the high alluvial flat is higher than 1. 6m of 2005, when the 15th, 14th, 10th, 3rd, 12th, 4th,
13th, 6th, 8th, 2nd flood occurred. The depth of these floods above the riverbed are larger than 8. Im,
and others are near to or less than 8. 1m, which indicates there occurred large or medium scale floods at that
time. Based on the yearly precipitation when the modern flood occurred in the Weihe valley, it is
determined that the most floods of WNland WN2 profiles are caused by the obvious increase of

precipitation at that time.

Key words: Flood of Weihei River; Sediment on alluvial flat; Grain size composition; Weinan in

Shaanxi
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