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Morphological Characteristics of the Paleo-channel and Paleo-discharge
in the Middle Reaches of the Yihe River in Shandong Province

CAO Guang-jie, YU Lei, ZHANG Xue-qin

School of Resources and Environment, Linyi University, Linyi, Shandong 276005

Abstract: With the middle reaches of the Yihe River as the study area, the authors drew stratigraphical cross
sections of paleochannels based on the drilling data in five places which included the Bashan rubber dam, the
Beishe rubber dam, the Nanwangzhuang Yihe Bridge, the S336 Yihe Bridge, and the Aucma Yihe Bridge. The
authors applied electrical sounding method to the cross section of Yihe River near Zhuyang Village, and derived
the depth of sediments which was further calibrated by the drilling records. Based on the corrected results of
sediment depth, the authors drew the stratigraphical cross section of the ancient river channel at this place. Also,
the authors dated 15 samples collected at the Yihe River banks near Zhuyang Village and the Acuma Bridge at the
OSL laboratories in the Qinghai Institute of Salt Lakes of Chinese Academy of Sciences and Nanjing Normal
University. Finally, the authors analyzed the configuration of the cross section at the Aucma Yihe River Bridge,
and calculated river discharge at the Last Glacial Maximum (LGM), the Late Glacial Epoch (12 000 aB.P.), and
the Mid-Holocene (7 000 aB.P.) using the discharge-sediment relation. It is concluded that the bedrock below the
current river bed was the paleo-channel at the LGM whose stream gradient was higher. The ancient river took a
braided form, which was characterized by a larger breadth-depth ratio, and wide and shallow river channels. At
the cross section near the Aucma Yihe Bridge, the discharge at the LGM, the Late Glacial Epoch, and the
Mid-Holocene were approximately 17 m*/s, 20 m*/s, and 30 m*/s, respectively.

Key words: Yihe River; paleo-channel; paleo-discharge; Last Glacial Maximum; Late Glacial Epoch;
Mid-Holocene
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Fig. 1

Location of each section in the middle reaches of the Yihe River



EOURGE: IR YT rh i Bl i TR S FRAE S ol

419

1.2 BalEymENE

FE P BEURE R 3 U7 m0e] RSB ZR V8 1) b, SR AR
L, BEL S X R W0 A I R 3 AR A T . DA ) AR 5
B HL BRI 05, 37 A, s 25 m, MZRKE
900 m. M4 HLRHACSE(E LR, MG T 37 NI A
L TIRUZ R . KRR, PRS0
DURRZ B L SEPRIR FE P34 K2 14.09%(E B
85, 2017) MR TAE i LR 48 565 L b i 7 S 82 e
56
1.3 H&RXERSHTUR

FEUT P L AR I U IR AT PG R GRITRT 1) B2k BH
P BUTI 2R GRUTRT 2) . R GRITE 3) . PR GHIITT 4)
288 7 4 HNE, RESGROG(OSLAEAHE M . 7EH
1 1 R4E OSL 4EARUAES, 3 4>, i 2 R4 OSL 4
fRFESL 5 A4S, I 3 R4 OSL AL S 4 4, )
4 RAE OSL 4EURERL 3 40 SRAEAYRE 43 3% o [
R A RN LT VTN Bl [ RN )% <5 e .
FEEGAT TR, 83T 15 MERZER FERE N
B RAR A B S DR 4 R L3R 1

2 I

& LA B S0 Bt A ) T
P 2 JE AR A B 1 AR I i LB A2 o

2.1

FA) vy T R e S T S R BT R ) SR KR
IYTE 9~12 m, ol PRAEMIGTRIAR)E, A TR 4
i, TIRERRIKA . LJRTORY ¥ 48 cofab,
W —RI O 5L, S0 R0RA, RO kRE 1~3 cm;
TR A E ks Rk, RS, WA, SKRZE
BRAT, BRADRIAR 3~8 cm, M GHEIL A Tl Al T B AE ]
IRIATR 5, ZK3 . ZK4 L2 18145 R X 4 g A 3
WEAETRZA R 118 m, TSR RS A A B R iR
25 112.91 m,
2.2 deAd B A0 B A F) T

P 3 JE MR RG0Sl L W 42 ol
FA) vy T Rt S ) T S T BT R ) SR KR
SYTE 6~8 m, TARACMNELRE, A0, NIRFER
R LR A, i, JE 1.00~1.50 m, F
SO T IAE WS W, RS PR R, FAHE-RE
WAL, R WA, RAkRE 1~3 om, RESMAT
R S8 P, 2R 1.30~2.70 m, 2K
117.10~122.93 m; T2 ABRBHANZ, R 5,
W, 28 110630 m, 2 JE & &
114.20~120.33 m, BRA EERS A%, KA, KL
£ 0.5~50cm, & 15% ~20%, BEIRE—i.ZK]
LR AR R LA B b, SRR 120.33 m, T
RIRBA A BB R R 114.20 m.

#*1 FEOSL ERHEERHEERMALEER
Table 1 The sampling information and test results on main OSL samples
PRI Hb 1A 1 2 /m P /m WA AL R W45 R /aB.P. W EALA
#l 1A 1 97.8 2.49~2.55 A 4 030£230 Hh BB e 1 R I 5 B
FHTHT 1 97.8 2.28~2.34 A 3 820+220 o B 2 B 7 R W 0 5T
1 2 92.0 8.27~8.33 HYE 11017+442 o B2 B T R W 0 5T
) 92.0 6.92~6.98 ik 11 000900 IR e
T 2 92.0 6.48~6.54 Vg 10 269+509 o [ B 2 B T R 0 5 T
T 3 90.0 7.50~7.56 ik 8 300+700 R B e
T 4 87.1 4.18~4.24 pex 13 000£1 100 RIS o2
HTH 4 87.1 2.77~2.83 VeE 3 7 500+700 RO ks
E ZI§11
ol ZK1 ZK4 0 50 100 m —>
’ » ~
TR Y AW v N
e e s N L R S
- o . // o ZKS .
: : : 7y 8.l : p el
: e S e 7 B RIS s
E 2 S S s ////// R Rl :
B 120 - s e : .l //// 5% ool
i i : : R Wi
=] . . > :—-——.—-——————————-——_—————
:-III‘II:"I*I’r’-ll:l_lllllllllllll I lo O ' 0 "
R e e e et s
e e e e e e e e
IR Sm ettt et S
110 et
b iR 5 R+ B i
fﬂogr[se sand g)EaVJelE m l{an}dy%éllﬂy rén‘iic‘e%aneous fill ﬂ—[n{)e(sﬁme II‘ ttJ‘gr?eLhole

2 EWARAR I B ST R o A AR e R B R B A

Fig. 2 The stratigraphic cross section of the Yihe River paleo-valley near Bashan Rubber Dam
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Fig. 3 The stratigraphic cross section of the Yihe
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Fig. 4 The stratigraphic cross section of the Yihe River paleo-valley near the Nanwangzhuang Yihe River Bridge
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Table 2 The incised valley’s breadth depth ratio of each section in the LGM in the middle reaches of Yihe River
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R R B 3 7 1 75.00 68.10 6.90 704 102.03




A =1

EOURGE: IR YT rh i Bl i TR S FRAE S ol 423

J>0.0019W7°2% W) Sy ik A7 ] K, J<0.0019W°2> I
SRR TR o EA] Y SRy A T RS R R R
TR A3 IS | b ] RS il 7R | R ST IR 40 Y AR Y

%

AR YT i) o 3 A WSS W AT AT A, TR B
TR PR DL L35 4.

AR VF AL PO R 55 100 5 AT B O 2R 28531, Bl
PRSI | JCATAG IR AT R T FE YT A
S336 YrTinf S | WA R IE YTl KA B . PR BHAS
A0 2 oty i R 4 S R A T R R

4 R R RIEVHE TG R

TR MR L W IR SRS/ — RN B
IKICAF B, A8 B Tt i RIE 25 B H e R S 0F 90ty
RSO R F Bz — o 38 A X 3 o 3 4 7
5T, BT LA B ol Tl 3 A ol ) 5 TR ) AR 1 R,
YRS o AR . RS AR S IR Y
ERSIPSENYY &S S &b Ak (B E S e
YR X o A SCREREUT R S AR E U T KA B I
Wrie, A FTAH ¢ R S U i
41 FAHREMITE

AR TR L 8 1 [ B R R AR AT AL T IR A B
HWrRIEA . RS 5 PR £ 2 (A A7 AE S
ERMER, FRZIAHE R ARSI, 1992),
P T — R K SO R A X
(Dury, 1965; Schumm, 1967), Schumm A Jyinf KIE
ENYYSPIREE &N e e N 1= R0 VR
HIBE A 56, ANMAZEE T 31 OKin) SIS IRIE
DYZIAWRR, B5IA TY R ab-F5 - & )X
—Ap g, AR T —EZ MMM E R, #
BT —RANERK, U sE . wE . SERE . il

H . LR (R, 1988):

P=3.5F % SE=6% (1)
P=0.94M"% SE=6% (2)
H=0.6M"*0,"*  SE=13% (3)

K MOMBED-BE SR, H ORI, FORTER
e, P R, O Mt at, SE AhRiEZ

B YRR SCHE S 1954—2007 4EZARAE
0=40.27 /s & B 7K 3C ki B 3T I ] ] A g i 24
420 m, T AEHAE UREAK R Z) 2.8 m, TEIREL F o4 150,
WA (DIHEBH P=0.903, #HHEXQ)IHFHEH
M=0.852, RIFEXG)ITEHE 0,247 m’/s, TE
BRI I i e M I AR S i I i T (O A A
On/0=6.134,,

TR L 37T AT B ST T IR, R R K e i U
WA, SEREZY 471 m, ] RJEERA D iR DT
I TR AR 29 1.8 m, TEiRH F R 261.6, 115
8 P=0.779, M=0.472, 0.,=106.4 m’/s, K4t
T AR T B BT RS 0=17.3 m?/s. BRVK
#1(12 000 aB.P.)JAl 1l 5 24 540 m, IRFAIREZ) 1.8 m,
ve R A 300, it B AR P=0.75, M=0.406,
On=127.1 m’/s, MLHEIHH 54 R 00 (e
AT 0=20.7 m’/s. AHiH (7 000 aB.P.) Al
ey 550 m, WELEREL 2.2 m, T 250, 15
15 P=0.7875, M=0.532, O,=184.8 m’/s, H34fiifiHi
Wi ARSI A AT A 0=30.1 mY/s,

4.2 ASGEEMNHEKITEIE
4.2.1 FRRokHAG L HA

TR U UK A e % 2 H AT B b A ST A
B —, UEEN LGM I S AT T REIF
%o THAF(2000) H KA pi s AL 45 2R R,
HE 40°N PIFG . 90°E PUZR X [ 7K k2 Bt 7

DY

S
1=

W

R3 RRIKEAR AR G A E YA EE B
Table 3 The longitudinal drop of the middle reaches of Yihe River at LGM

W W 1A 22 [7] (19 FE B /km ARSI T TR 325 F R A R P 25 /m - L R /90
B ILAR I I —Jb At AR e 30 4.4 -1.29 -0.293
b AEAG e —F KR 1.5 6.40 4.267
B TR —S336 KA 16.8 14.70 0.875
S336 KAMr—AT I YT i) KHF 7.9 11.27 1.427
TR 35 3 In] KA — R BH W8 1 12.2 13.73 1.125

T4 ARSI E RO K B B HAAT 3R SR R EE
Table 4 The width and channel slope of each section at LGM

AT W THT IR B8 BE (W) TR L F% () J=2.54 W 7144 J=0.0019 %
B LLAR I 388 0.001 1 0.000 50 0.000 43
bt A e 3 345 0.001 2 0.000 60 0.000 44
YT 7K FE Ui KA 205 0.002 4 0.001 19 0.000 50
S336 YT i Kif 478 0.000 9 0.000 35 0.000 41
A D I ] KA 471 0.001 5 0.000 34 0.000 41
R BER B 1 704 0.005 2 0.000 20 0.000 37
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0.5~2 mm/d Z[H), SR ELBITEQAR, i X A%
8~10°C, &t XA 3~5C; 25 HELE(2002)% [
NCAR 955 A X S A AR P E A # LGM
B B 2 0, KT SR BT — ik
1 mm/d FREZK BN X, BRI IR FETE 4~12C; X8 5%
(2007)H CO, FIHLBRHILIE S50 1 52 i A BLHL R B,
P E AR X LGM B 7Kg/ ik ) 2 mm/d,
RRUBE P I S 40 3R ] A A4 b DX 7 ol 2 i
i 1 mm/d; B S RAZE, 2000; XIEZE 2002)]
rh [ R B RSB 5T i B A Rl TR AR Y 9 2
15 V%22 T8 T 4 BRI i A X B A 3 1y By
T AR T AR X, LGM IR, 450 SR
FKE 20°~40°N ., 90°E LA 7R HiL X Y & 7K )i /b it e
1~2 mm/d Z[8]; 4% 25%(1998) % vy, T AR 4 Hi i 74
BONEBIFGIANT mm i S st 8 L SO Rl AR
ARG ELAN R A I A X o 25 1 2 I e DX X
WA, BB EATRHIX LGM B FE7K 6
DN 1.67 mm/d; XIBEZR (19958 4LL ) LGM VL
e Z AL X AEREIK S8 60%~70% o

ZE BT, P LGM B, AESE IR
FLBRAEAR 4~5 C, 4FFEKEWA | mm/d A4, &
WK SCoh R A YT 5565 km® (A 45 0] 3
AN 2 427 km?), 4EHIE 12.8~14.0 °C, L4V
ek 29 900 mm, #EH LGM B4 5 K
7.8~10.0°C, FFE/KEZ) 540 mm,

FHE LT A7 ICHR(1992) 87 /Y TSR . P(%
)5 R FRAR ) K R

R"=7.29-0.65T+0.02P
(TH 7.8~12.8 C. P} 203~3 048 mm) (4)

HEEH RAEHN 134.3~169.5 mm , HE A F
TR TR LN 5 A 500, 2958 3 138 km?),
HEAAHAES R E 0=13.35~16.84 m’/s,

FHRTRE G 22 % 31 580 %) 0A] 35 7 Y A B 3 T
i LGM B B4E & (17.3 m¥/s) LA IE £ T
2.7%.

4.2.2 &t

AT (7~6 kaB.P.), BREENIRG R G
AT B IG5, B AR, BRI 2 Gl e X4,
1992; 1A 45, 1993), BRI SE(BRESE, 2000; X7
8, 2002) 4T A ARSI WoR, AR HL X 7E
40°N VAF§#iIX, 6 kaB.P.Hf & Z= P2 I b I AR 4
2 CEA, R EBE R 2 0.5~1.5 C, &
i 0.5~1.0C, KILyiaprtit i, 52 KRR,
HCRZ e DI AT BE L B4 S b m Pk, AR R
TR B4 2~4 °C, AFRFKEZ 200 mm DLk
(FIF K4, 1983; 128, 1989), Hf MLHENWT, Uil i s
SR A IR L BLEE S Y 2.0 C, Ak

14.8~16.0 ‘C. FRE/KE LIMAEL Y 150~200 mm,
2574 1 050~1 100 mm,

S L0 WA A ICE992) 8 1 TUSR) .
P(R#K)S ROFF- AR )k Rl

R™=7.71-0.79T+0.02P

(T H9 10.0~15.0 °C. P} 229~2 032 mm) (5)

AR R 258.2~324.6 mm , AR 3 A 35
YT R M 4 R A, TF RS AR R
0=25.69 ~ 32.34 m’/s,

FHARTAH 5 22 1 1 H 530 A ] 35 S A7 R 3 W 1T 4
Bt e A AE A (30.1 m/s) TEREUE L N o

5 4

(DIAEYT I KT 7 B SR LGM BT
Ty VAT, DA TR T L SR R AL B R R A3l
B W IT 118 m. 112.91 m, JbAH# R
BT 120 m . 1142 m, § F FE U7 0 KB M
110.17 m, 107.8 m, S336 Yrii KA T 96.6 m.
93.1 m, WA YT KA 84.95 m, 81.83 m, ¥k
FEAT BRI 75 m. 68.1 mo ol T 1B 2 FL R 45 R (B 1l —
TR BHSE S R R 1.047%0, i Ik BH—X1) 38 11 BE
SEEH L RE N 0.359%0)-

Q) I SEIR FL AR, T TEVR, B TR
PRAT I (EIR) L

(3) WA F T IR] KR T TR, AR IR VK e e .
VK | At R T R R A BN 20 17 m/s 20 ms
30 m¥/s,

Bit: LAAS AT FHRRHEAILTE
K&, TARMERY. hE. FZIWELMT B
FRAEMIE TV, —F 5.
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