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Fig. 1 Partial layers and structural characteristics in Caodian village profile in the north suburb of Xi’ an
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(a) Upper silt,fine sand layer and lower coarse sand, medium sand layer; (b) Coarse grain layers and fine grain layers; (c¢) Yellow-brown spots in

fine grain layer in upper section; (d) Lower coarse and medium sand layer with fine gravels
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Fig. 2 The grain size accumulation content in different layers in Caodian village profile in the north suburb of Xi” an
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Fig. 3 The grain size content from profile in Caodian village profile in the north suburb of Xi’ an
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Fig. 4 Change of the grain size parameter in Caodian village profile in the north suburb of Xi’ an ( Legend name with figure 2)
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Table 1 The grain size content in different layers in Caodian village profile in the north suburb of Xi’an ( %)

=5 KR4 JEJE (em) A LR ity wanwy | MBS | kb bicyinA JBeAsE
1 Wants Az 33 — 1.75 8.6l 14.47 46.51 11.14 8.6l 7.86
2 WANED AR KLY RD 21 0.11 7.13 22.63 16.45 32.83 7.99 7.13 5.71
3 WA FE 2 12 — 2.44 12.02 18.23 47.42 7.94 6.42 5.25
4 | RauEb anek HBEbE 15 — 4.54 17.42 17.22 40.00 7.82 6.76 6.25
5 W AnED FA 2 21 — — 0.69 30.88 58.39 2.82 3.16 4.05
6 W As H D) 21 — — 0.52 14.13 62.33 7.87 7.12 8.03
7 S AR Az 12 — 0.04 6.01 27.87 47.37 6.07 5.85 6.78
8 s HAEP 2 24 0.71 13.24 24.19 12.45 26.97 7.64 7.41 7.39
9 RS b2 30 1.19 19.10 33.12 13.23 19. 44 4.55 4.43 4.49
10 bk NG AL 1P 9 5.46 30.59 32.99 6.88 13.25 4.08 3.84 2.75
11 itk iR UGN = 15 — 20.43 35.19 12.41 17.47 5.27 4.06 3.48
12 LN R 21 10.87 40.33 26.97 5.01 9.89 2.72 2.45 1.37
13 A Aneb 2 24 0.78 17.10 37.08 16. 46 17.63 3.81 3.63 3.51
14 AR bR 30 2.86 41.19 31.88 3.34 11.83 3.61 3.13 2.04
15 BN R P 15 2.51 37.04 35.51 3.83 11.81 3.54 3.05 2.06
16 LN R ] 15 12.70 39.75 23.36 3.03 10.61 3.28 2.86 1.26
17 s MRS PR 21 26.11 42.01 14.47 2.19 7.73 2.52 2.12 1.15
18 4 bz 9 14.45 43.14 20.91 2.99 10.59 3.36 2.48 1.67
19 s e b2 18 20. 80 41.68 16.87 3.61 10.18 3.02 3.40 1.44
20 4> b E 30 9.42 36.41 25.69 5.03 13.77 3.89 3.41 1.43
21 b b 20 12.17 39.49 19.42 5.11 14.82 3.96 3.81 1.22
22 Ay KA b2 30 17.66 37.74 17.02 5.71 13.52 3.43 3.21 1.75
23 A hb 2 30 22.82 42.90 10.98 3.92 11.98 3.14 2.51 1.61
24 4> EbE 12 14.31 44. 64 16.43 3.15 10.30 5.13 3.75 1.21
25 R bR 12 18.28 42.61 15.07 3.62 11.63 3.53 3.09 1.63
26 | MRS HUBES hR 2R 21 16.91 31.28 11.65 4.37 17.75 6.99 6.61 4.47
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N6 m Ay, D R R SR DR {8 R A it
IKTRIE T 4 m ZeAy o dy U AR T, e I A 1 R 26
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AR RE o R T A T SR IS AR AT SRR
PRUCBUZ , 8541 0 2] RUCB R TOUIET R AE 6 m IR
AR 12 PP A R 52 0 PR TR 30 Y R T T ) e 5 )
PARE , i R 2R 17 J= 255 26 J2 DUBRHAT R

KGN 6.2 ~8.5 m, ke 8 JZ 255 16 JRULIRIS
TR KR 6.6 ~9.0 m, EEREE 1 225 7 23T
TR TR PRAK IR A 7.2 ~ 8.6 m,
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TR 7K Bl 3 25 A 0 i 55 A8 AT S 2 el B KR 2
AR 3t s B AR Y, 2 M 7 R I e K 4
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Macklin et al. , 2006 ;Starkel et al. , 2006) ; [ Z , 24
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TEH By, i@ i IO KT o TR, 2 i
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TP 26 A B Bk K & Az I 0 4E K i — A
800 ~900 mm
3.3 HAEHRENEERE

LK & AR N R IR Z A48 T A U fk
IS LA S N AL S 54T 4, Horp, Rt
i EEANE (Knox, 1994 ; Macklin et al. , 2006;
Starkel et al. , 2006; Gerardo et al. , 2015) , K [FHIE
Bl R g, K BHS 3) 5 K- A7 3K 5 (Wirth
et al., 2014) , SARXHEAK A0 FLERMAELLT
ST . — R U B A Y P K
BIGINT | ALK, 33X Tk 7K s 7R S 7R R4 5
I NGB . XA 00— M & LR TR I B
B AU A T B B B AR A, AR R 7 B S
BRI, R IX B4 996a LSk 3 & A e kit ok
T4 W (SER,1994) 73455 8. 66 a KA 1 it
57 K F RIS 1 T ) HE K — MR e AR 2 2 4F
REK s AN S5 T AR . IR &
A LR TUAR R K B I, ALTE 24 4 R K S B 23
FHERIBEK . FE—4F N FFEEI )AL Y R UK
JERFEEAA R AR T 2o AR B 1Y, 3K i oA T o A
W RS R X R A S Bk HE S T4
SAREAEAFREAE o 4 2003 AR PG G Hp X T TR HS
L1981 AERIR R Rtk . XK i & AR BN
HEAKK AL, K FRZE I [ . X — 4RI FEK i
883 mm, [V IE H 4 # F K B 600 mm £2 283 mm (X
FEF,2007) Gl T RBUK K F R LA, 1954 4
1981 ARy R Bt 7K o 2 25 45 [ /ARG I A9 45 2R
ARRR K G I BN 3 O X UK R AR Y Y
A3 P S P o =t 2 AR K B AR A 1, T
SRR AR T RS I TR kA BT EE T
KRl U 12 XK I A N ARO[k
BAENTEE K, BK A AR 5], TR Fh
TEOLT A7 K AN 1S L 28 WA A I 2
e R A o /NIRRT KR B R K A R
A F R B, AR5 &) T v i Rk K —
PR AR 7K B 1 0 36 3 o

3.4 HOKTRMBETHERNLKES
R A ) TR K DU A SR R IR Y
L A HOML, LT 120 a A7 K DURURE BE B 43 (%
SAE,2007 ) BT EOHL, T 120 a DORIGHRITTH
Ui MERE K DU LU D A0 S AR A0 3=, TR 5
ot K LR L AR D AR RO O J2 o R
R 1.5 m DU 2050 AR ER, oK TURR S LU
(AL S U SO Y K T V% R RS ik i TR W ey
/b FEFIE R 3.2 m 2 1.3 m Z[E], #K T
B LIRS Ao 3 A & K, e Ak
Ay, FERIE EARAY 1.3 m BT 22 6], DU
Fab MRS N 3 AR S AR R Z o BRI
T R B rh PR3 b OB S A S Al Y B, (H
XSRS IS A S AR KROC R .
ool OIS T B — P S AR A 1Y P
DA T P K U SR 22 S AN (ELWUREBE I
Sy BT R ] A% R AR 12,16 ~ 26 JRAURAY
PR LEIE 120 a A9 RBEK 1 35 K, B L T
HEER 1216 ~26 RSB KDt

4 45

(1) VU0 AR T AT B 5 A ) 17 7 4> 900 ~
660 a JE 1 BEAK TR 20 2 B ., WP K ) & 2B AN
IS S B FE A3 HE i, BRAE AR 78 T K R A A
RS UEKERIE o B0 5 RS T K TURRUR 43 51 20K
5.25 m, 0[ K43 26 NUTRUZ H8R T 26 IRK/MNAS
[ (R A

(2) FEFLor 75 B T UUBRJE 51 /2 11 182 W 1 T 3%
o XA RE AT AR IR 2 S, R DA A2 R R 1fT 26
AP BT R AR B FRILASE R 2 1)/ A8 L5 A4
UONERS 17 YK > 55 19 Wtk > 55 18 itk >
5512 YRtk > 55 10 YRtk > 25 16 itk > 26 23
YUK > 55 14 LK > 55 15 Wtk > 565 21 kit
7K > 56520 YREAK > 56 22 bk > 5 25 IRtk K >
55 26 YK > 57 24 YK > 55 9 K > 56 8 Ik
HEZK > 265 11 bk > 55 13 Ytk > 26 2 itk >
554 YK > 55 3 K > 35 1 IR > 55 7 vkt
K> 55 kK > 56 6 Rtk

(3) F 5 o ) 10 o Y 26 AN K Z 1 & A e
1B AR IREE Y KT 2.2 mo iHTE N HPER 17
JZE5 26 JZUTEIHE ¥ LA KIRE N 4 ~7 m,
TR A 6.2 ~8.5m, HHRE 8 JZ R4 16 2L
TR IERE T A UK BREE Ry 3 ~ Sm, ] JRZK IR 6. 6
~9.0 m, LFREE 1225 7 JZ VOB ME LAt
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IKIREEHN 2.2 ~3.0 m i JRAKIEN 7.2 ~8.6 m,

(4) B R G S AR OB LA HR D | 4R R
BN T, HE % 2 A K LR AT 120 45k 56
TP AR, Ho 5 12 16 ~ 26 2R FEE R K H
s

(5) BRI P 2 BEAEBE 4 900 ~ 660 a [H] & A K
FRARE /K T2 B Y ) B 2 KU sl fin 5k, L AF R K v
JnE] 7 800 ~900 mm i KA .
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The Sediment on Floodplain and Flood Changes at Caodian Village
in the Northern Suburb of Xi’ an

ZHAO Jingbo'* , WEN Zhenjun'’, MA Yandong'’, HUANG Xiaogang'’ , SONG Yougui®’
College of Tourism and Environment, Shaanxi Normal University, Xi’ an, 710062 ;
2) State Key Laboratory of Loess and Quaternary Geology, Environmental Institute of Earth ,
Chinese Academy of Sciences, Xi’ an, 710075

Objectives ;: The purpose of the study is to reveal the scale and the depth of floods in historical periods, so that
to provide a scientific basis for the prediction of flood scale and toreduce the losses caused by flood disasters.

Methods : ; Methods used in the study are field investigation, grain — sizedistribution analyses and compilation
of historical data.

Results: The flood deposition of the study section,lying in Caodian Village at northern suburb of Xi’ an, was
formed during 900 to 600 years ago. It is 5.25 meters thick and can be divided into 26 layers. It has a significant
reflection and resolution on the occurrence of floods and short — term change of precipitation, andan indication of
the frequency and depth of floods. There are some special characteristics of the floodplain sediments in this section,
including coarse grain composition, high content of medium sand and fine sand, and less content of clay and silt.
The content of colloidal particles ( <0.002mm) ranges from 1. 15% to 8.03% with an average of 3.33% . The
average content of clay particles(0.002 ~0.005mm) is 4.29% , ranging from 2. 12% to 8.61% . The fine silt (0.
005 ~0.0lmm) content ranges from2.52% to 11. 14% , with an average content of 4. 85% . Coarse silt(0.01 ~0.
05mm) has a high content but great rangefrom9. 89% to 62.33% , with an average of 22. 14% . There is a certain
amount of very fine sand(0.05 ~0. 10 mm) in each layer, ranging from2. 19% to 30.88% with an average content
of 9.32% . The content of fine sand (0. 10 ~0.25mm ) ranges greatlyfrom0. 52% ~ 37.08% , with an average
content of 19.46% . The content of medium sand (0. 25 ~0. 50 mm) is high but, again,ranges greatly from 0 to 46.
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64% with the average 27.07% . The content of coarse sand(0.50 ~2.00 mm) changes rapidly from 0 to 26. 11% ,
with an average content of 8.67% . The content of gravel( >2.00 mm) is very small in the whole profile ,and only
appears in the 18th, 19th, 22nd, 23rd, 24th and 26th layers. And they display a maximum content of 0.30% and
with an average of 0.03% .

Conclusions: The sediment records 26 flood events onWeihe River in the northern suburb of Xi’ an between
900 and 660 years ago. According to the thickness and grain — size distribution of flood sediment, the flood depth
over the floodplain and the river bed was about 4 ~7 m and 6.2 ~ 8.5 m respectivelywhen the 17th ~28th layers
formed. When the 8th ~ 16th layers occurred, the flood depth over the floodplain and the river bed were 3 ~5m and
6.6 ~9. Omrespectively. When the 1st ~7th layers occurred, the flood depth over the floodplain and the river bed
was 2.2 ~3.0m and 7.2 ~8. 6mrespectively. And it indicates that the floodof WeiheRiver at that time in the study
area was significantly greater than it was in recent 120a. Among the layers, the 12th and 16th ~ 28th layers
represented extraordinary flood events. And fundamentally, between 900 and 660 years ago, the great flood
occurring at WeiheRiver in the northern suburb of Xi’ an mainly resulted from a significant increase in
precipitation. After a full considerationof the grain — size distributiondue to the increase floodplain topography and
the variation of deposit thickness, the order of the flood depth and scale of the riverbed flood in the 26 flood events
of the section can be determined as follows: the 17th flood > the 19th flood > the 18th flood > the 12th flood > the
10th flood > the 16th flood > the 23th flood > the 14th flood > the 15th flood > the 21th flood > the 20th flood > the
22th flood > the 25th flood > the 26th flood > the 24th flood the >9th flood > the 8th flood > the 11th flood > the
13th flood > the 2nd flood > the 4th flood > the 3rd flood > the 1st flood > the 7th flood > the Sth flood > the 6th
flood.

Keywords: sediment on floodplain; flood event; flood depth; flood causes; Weihe river in Xi’ an
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