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Fig.1 (a) Location of the Qaidam Basin on the Qinghai Tibet Plateau and sampling points in the study area,
where I is the sampling point in Zone I and II is the sampling point in Zone II; (b) Location map of sampling
points in the Han River; (c) Overall satellite image of the curvilinear ridge in the R1 sampling area (dashed red box
area in a), sourced from Google Earth, the yellow line represents the overall trend of the curvilinear ridge; (d)
Panorama of the inverted channels group in the Tarding area (red star in a) on the southern edge of the Qaidam
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Table 1 Sampling sites of the Qaidam Basin and the statistical number of gravel morphology

R /B ZhIE/N #H/m ST BRSNS HA B
R1-1-2 92° 42' 46.512" 37° 05" 31.009" 2812 211
RI-1-3 92° 46' 07.223" 37° 05’ 10.770" 2828 50
R1-4-2 92° 46' 07.896" 37° 04’ 56.150" 2831 51
R1-V4 92° 46’ 30.569" 37° 05’ 01.878" 2832 60
R1-V35 92° 46' 25.878" 37° 05’ 26.419" 2832 60
R1-V6 92° 46’ 20.590" 37° 05’ 24.914" 2824 55
R1-V7-1 92° 44’ 50.478" 37° 04’ 54.977" 3001 50
R1-V7-2 92° 44’ 50.478" 37° 04’ 54.977" 3001 30
R1-V7-3 92° 44' 50.478" 37° 04’ 54.977" 3001 50
R2-2 92° 55" 56.600" 37° 00" 16.679" 2860 30
R2-3 92° 56' 37.925" 36° 59’ 48.433" 2855 60
R3-1 93° 05' 37.302" 36° 52" 46.056" 2956 40
R3-2 93° 06' 59.411" 36° 53’ 07.588”" 2 860 70
R5-2 93° 42' 49.856" 36° 41’ 39.084”" 2906 80
R8-5CY 93° 46' 22.494" 38° 28’ 57.644" 2807 50
R9X-1 91° 13’ 49.591" 37° 56" 11.476" 8 32
R10 91° 19’ 08.818" 38° 20’ 57.059" % r 40
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Fig.2 (a) Cross-sectional view of sampling points R1-1-2; (b) Cross-sectional view of sampling point R1-V5, can
see the top gravel layer, with the red box indicating the location of (c); (c¢) Section details of R1-V5, showing clear

horizontal and oblique bedding development; (d) Surface gravel map of R3-2; (e) Gravel layer at sampling point

22HW26A in the Han River; (f) Columnar section of R1-1-2; (g) Columnar section of R1-V5
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Table 2 Sampling sites of the Han River and statistical number of gravel morphology

RHERT 22J%/E /N GEHRRTE AN S HA
22HW24A 112° 17" 39.656" 31° 42" 41.472" 124
22HW25 112° 08" 29.656" 32° 01" 34.046" 131
22HW26A 111° 54" 34.142" 32° 03" 54.950" 110
22HW28 111° 41" 39.196" 32° 13" 05.426" 204
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Table 3 Calculation formula for geomorphic parameters

e N A ik
<
B (MPSD) Ve Sneed ef al.B
X

ER L (ERD ER=/ Luttig B4

TR R (CF) CF= /. =100 Luttig 34

it % (OPD) - =10 (( — )T —)=05/C") Dobkins Jr et al.1*%)
HOR-FRIR TR % (DRD \ DRI=( — )/( — ) Tllenberger (61

222 stekik A =

i T LB &S B0 2 Je g v 0 B 45 AN H B RS AE A E DU BRI 2R AR
M7 K, X322 S Bl — RIS BTG D0 T REAEARBRATEAS “ANARAE ™, Wi 3 BUbr i )52
SR ILBCRHIRZE,  BIAL THEDOT R AR G B A AR AT R0, O 1 B aF iR ik R
AR MO SRR A DURR IS, AR SCRER T UL AR R AR A 5 2 3EAT X b o S BT it
DXARR AT R R =, — 2 AT 3 A R s A AR R SRAEAL B S DT AR AR X
SRS AL AR, PR S L X, R AL DXCHE NP HE T XS i ot (& 1a,
b) 5 R AR H A AR AT AR SRR b K R RE SR, HEDN AR M SR TR g
U2 B B A B SCIIEN 15 A BRI DL i R AR X AL =R SR ARRA AT
REHE T KR PR B RS E T S BGRIEA E T S 17248 R o PR B A
PERE RL, AT, AL ZK SR ARFALE N AT RE (6 A5 IR S A A i AN DL BR AR it B AT AH BAE
DR . 25 b, SEIARF A IRISX 5 DT Jie R X BAT OB KRR AEATTAR



AR, #p 3 mT LAEEAT X H

223 BRE A A FHRK &

N T EWBRY) (2.2.1 TR AT Z ANPTR Y, RiAR<2 mm) PR RHIE 5 R A
BRI R AR, WA ARTM 21 DA R R ANRR AT 204 o A5 2K 3C 3 000 HOt
L FEASGI i BEAT UORR ) AL FE I M ARG T N e v SRS #EC),  HmT DU N (s 3 4
BHCFRE () PERAR (dso) SRESHE FRANBRIYIRLIE 2505 15 A 2 50l
ATAHRIE 3T, B P 2 TA) fR O 28, 3R TTIT AT AF 0 RS0 0 RO KL P 2 U AT TR I T O A 35

3 HRE500T

3.1 A

S AT AR MUK OARTOAE RESAAR A T, TTTRIL010 4B B £
HEAT Lo 1o S MERHA— LA, SE AR i Qe c’iﬁ%ﬁz—m 1S X
SAELE— %R, ﬁﬁuﬁr‘cmw%amai%ﬁmm%

VSR A T 11X S5 900 P it RGBS 1 1 SR 2 I 4 T L 4 24
B (B4 o SRR BB T XEPRER A 5 H KA 37.0%,, HUCRIRETR 34.6%,
FLT AR BB (. S p\g}@;ﬂ%gth%ﬂa 46.0%, JEUCHIIR 4 He
28.0%, A LEAR AR Fie S0k IR &5 LR 42.2%, VO RILIR
33.4%,  FRRAR (ORI 7 . HCIR R o RO £ P AT, P =

i DX RN o SR EEME L IT DY £ R B BE ey SR WIBR A () S B ) R AN DT
i thlX, 151@%%)\’5?‘3%&@%‘@%5&, A BT A A BRI e B HERR T B

0.00
x1.00

7%
A

¢

e = 0.00
0.00 0.25 0.50 L 0.75 1.00

[ @ Skl X A SEEARFMIIX |
B3 SEARAH T . TTXPTRMERA L. I S s KEA— =A% E
Fig.3 Maximum normalized triangular projection of L (Long axis),I (Middle axis), and S (Short axis) in sediment
gravels in Zones I and II of the Qaidam Basin
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Table S Main gravel parameters

Umm  Umm  Smm %A d O g g g AR g ggmm
/mm dso/mm /mm
R1-1-2B 1546 1040 633 10.06 9.49 0.69. 141 1.00 0.220 0.056
RI-1-2D 2399 1720 896 15.47 11.79 0.12° 0.33 2.18 0.264 0.264
RI-1-2F 1846 1251 10.59 12.51 11.00 028  0.62 1.41 0:394 0.392
RI-1-3A 1207 838 5.37 8.16 7.61 209 132 /) 3.03 0.158 0.139
R1'4I;2TO 1671 1097  6.84 10.78 9.65 079 . 1.22 0120 0.082
RI-V4-1A 1268 865 5.42 841 8.57 219 13 0.&4" 0.175 0.158
RI-V5-1A 2007 1343 882 13.35 13.64 274 151 2.28 0.150 0.127
RI-V6-1A 1475  9.52 5.60 9.23 8.36 341 170 111 0.179 0.145
RI-V7-1 1779 1293 6.85 11.64 9.97 249 144 1.45 0.147 0.126
RI-V72A 125 8.2 4.73 7.86 6.9\ 549 232 1.40 0.464 0.235
RI-V7-3A 1842 1372 772 12.50 Tras &36 1.21 1.41 0.228 0.194
R2-2-A 9.97 6.43 4.20 6.46 e 435 185 1465 0.133 0.112
R2-3-A 1507 1034  5.03 9.22 7.42 359 174 1.38 0.144 0.115
R3-1-A 1055 7.90 5.19 7.56 6.80 0.03 032 1.28 0.283 0.283
R3-2¢A 1345 9.83 5.65 9.07 8.77 113 < 094 1.74 0.118 0.111
R3-2-A2 1035 7.27 470" 7.07 6.76 202 147 1.29 0.101 0.074
R5-2-A 18.10  11.93 34 \‘1-.1.0 10.23 463 189 1.50 0.096 0.082
R5-B-TOP 2835 17.08 ° 16.80 16.45 376 1.98 1.80 0.178 0.103
R8-5A 17.81  12.58 11.50 9.93 121 127 1.64 0.178 0.134
R9x-1A 2316 1659 . 9.75 15.53 13.97 040 081 2.01 0.127 0.122
RI10-A 1655 12,63 . 860 12.16 11.65 267 165 1.61 0.122 0.079
&6 WRASBRMFALIS B XS
Table 6 Correlation analysis of gravel and fine particle parameters
L I S W d WA dso
;3 -0.144 -0.268 -0.372 -0.252 -0.144
{13 -0.113 -0.245 -0.336 -0.217 -0.113
YHRTURE 5336 5 AL 0.280 0.305 0.275 0.308 0.280
AR d -0.019 -0.03 0.119 -0.017 -0.019
BRI dso 0.037 0.077 0.274 0.079 0.037
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Table 7 Sedimentary environments of gravel layers in the Qaidam Basin and the middle reaches of the

Han River
[ X X BT
SR bR - -
FiE PIBHAEE FHIME DU FHIE DI EE
MPSI 0.64 AR 0.61 W AR 0.66 TR
ER 0.71 I 0.75 VTR AR 0.73 TR
OPI -0.01 A -1.73 W AR 0.02 TR
CF 0.44 WIEAH 0.43 W AR 0.46 TR
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Table 11 Simulation results for the velocity and discharge of paleo channels at different depths using
incipient velocity formula and river cross-section formula
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Abstract: [Objective] There are many curvilinear tidges hhave similar planforms as rivers in the northern and
southwestern Qaidam Basin. To investigate their formdtion mechanism, we conducted research on the fabric of
gravel layers to restore the paleo-sedimentary environment of curvilinear ridges. [Methods] Statistical and
morphological analyses were performed on 21 sets of gravel'samples from the curvilinear ridges and compared
with the gravel layer sedimen}xin the ‘ig-dle reaches of the Han River. [Results] The ratio of round and sub-round
gravels in the curvilinear fidge ca/ranges from 71.6%-74.0%, and the ratio of discoid gravels ranges from
44.9-54.0%. The correlation coefficients of the gravel morphological features between the distribution area of
curvilinear ridges in the Qaidam Basin and those in the sampling area of the middle reaches of the Han River range
from 0.685~0.703. [Conclusions] The gravels in the curvilinear ridges are fluvial deposits. If based on the modern
hydrologic parameters of the Qaidam Basin, the paleocurrent velocity, paleo-discharge, and paleo-annual runoff
rate of the river indicated by the curvilinear ridges are 0.217 m/s, 1.39 m®/s, and 0.144 0x10% m?, respectively. The
paleo-discharge range of the curvilinear ridges of the Qaidam Basin reconstructed based on the channel width is
14-16 m%/s. Accordingly, the paleo-runoff depth is estimated to be approximately 2 m, and the corresponding
paleocurrent velocity, paleo-discharge, and paleo-annual runoff rates are approximately 0.357 m/s, 14.28 m%/s, and
1.480 1x10® m?, respectively.

Key words: Qaidam Basin; curvilinear ridge; gravel morphology; Han River; paleohydrology
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