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Tab.1 The determination coefficients of mathematical functions fitting stream profiles

R KL TEERR KL X KR K e BRRL
N wE mE y=a+bx ¥y = aeb* y =alogx +b y =ax®
/km /m
a b R? a b R? a b R? a b R?
MBL 87 463 1528.5 -5.1787 0.9986 1548.0 -0.004 0.9989 + -133.0 1747.7 0.7651 1827.3 -0.102 0.7328
BES 66 534 1548.7 -8.2316 0.9855 1573.0 -0.007 0.9894 « -157.7 1766.6 0.7826 1854.9 -0.124 0.7486
HLG 81 417 1454.9  -6.0612 0.9852 1471.6 -0.005 0.9634 + -135.5 1662.1 0.9852 1737.0 -0.111 0.7402
XLG 90 381 1412.8 -4.6523 0.9694 1426.9 -0.004 0.9742% -120.5 1613.9 0.9694 1681.2 -0.100 0.7392
HTC 82 419 1404.0 -5.1127 0.9548 1416.9 -0.004 0.9648 = —129.5 1622.7 0.9548 1692.8 -0.108 0.7977
HQH 70 286 1162.1 -4.1429 0.8684 1163.3 -0.004 0.8821 -62.64 1240.8 0.9253 « 1248.6 -0.057 0.9144
HSL 72 370 1352.4  -4.3029 0.9789 1362.9 -0.004 0.9862 « -107.4 1530.6 0.8163 1580.1 -0.0091 0.7916
MHG 46 185 1290.8 -4.7619 0.9449 1296.6 -0.004 0.9606 =  -96.27 1435.4 0.8890 1464.5 -0.0083  0.8687
DLG 64 273 1241.1 -4.3430 0.9193 1244.7 -0.004 0.9366+ -85.09 1367.8 0.9102 1388.6 -0.0750  0.8941
XLG 50 223 1196.8 -4.1075 0.9227 1199.5 -0.004 0.9360 + -71.1 1293.5 0.8998 1307.0 -0.0640  0.8852

T e o AR R F T e AL SRR Y 50 b W RAR S B0 {E

(a) 19 e (b) 14
d .
L
& 0.96 - e B 2 oo
8 " i 09
da 597 y=-0.006x +0.9924 4a
;5 2=0.2869 # o3
E ] #®#
¥g 0.88 - B e
5 = y=0.0182x+0.733
% 084 - =071 R*=0.6876
0.8 +———— ——— 0w+
= a4 = X S a =T = ® T X T I T I Ao =T
biecd
c - — A d -
© 5000 1 pgomsem CmraE @
g 4000 - A o 5, 0.98
E [m] A e}
E) i a i
£ 3000 & o5 S
X =
ﬁ 2000 - o & 1| 0.94 -
2 s O & ¥=-0.0008x~1.1596
i 1000 - y=17242x-13833 09 2=0.4354
R3=0.2996 000
0 : : : . . 0.9 : ; ; ; .
0.9 0.92 0.4 0.96 0.98 1 270 290 310 330 350 370
IEREBIAER: EIYMERT B mm

2 SAEHNFIEES (a) HE (D) REUSEHNZEELERRESF=HEH(c)
RFE(d) EIAX R (PO BEmERRT X" ; £ R EEIRRE 1980—2010 £
RBAREGS KRBT EEFY (http://data. cma. en/) , = EHHEFHRGE FHE)
Fig.2 Spatial variations of determination coefficients of exponential (a) and logarithmic functions and relationship of determination
coefficients of exponential functions with specific sediment yield (¢) and rainfall (d) (Data of specific sediment yield come from Xu
(2014) ; rainfall is the catchment means of spatially interpolated mean annual rainfall recorded at weather stations within and around the

study area in 1980 —2010 (http://data. cma. cn/) )

A EF R SFIE R R FEAEmE USRS 2 50 E R R R R 3l
W8l RS T i TASLEE T UIASR R RS 30 AF 8 R J % A7 24 e v i A =5
AR Y b FL RIS A PR 22 S T BEAN K, B (A (BRI , TR 2 3 T R ME7E 387 ~ 237 mm



376 W

1 36 &

@ e HEETHRE —o— PUMFE
44000 400
£ 350 -
i W 300 £
&% 42000 - il
o o
= NS 200 B
e \'/ - o o
40000 . B0S
b 100
™ 50
38000 + Tk r T T r T T 0
w |4 I = 0O =
z 23 3F =z 2 38%
Sazxz = S o =T
ke

y=0.0701x- 17553
2 R*=0.9027

1000 T T T T T )
40000 40500 41000 41500 42000 42500 43000

EEMFHERLm

3 REEEESHEFEE ) RANEEHERSEEEREXR(b) (EEEREMBERBTH™)
Fig.3  Average Moho depth and annual rainfall of Ten Kongduis (a) and relationship between the average elevation

of longitudinal profile and Moho depth (b) (Data of Moho depth come from Wang et al. (2010))

Z 8] XS B I TARATAE—RE 22 57 BEIE BF,
FERAR PRI ] RUE b, A0 PR 28 ) 22 57 b SR 2 X M
FE AR 25 ] o S AR A B 2d s A T
AR RS 28 K2 Bt I R 2 A 38 i i PRI, B
TR RS 703 Fr) DX, G0 ) T 3 A AR X A
X — BERAT A MU T AL 1) — FB AR, RV 7K 2% AR AR
RS T v RE D 5t , AT N e i T A 3 Ak o (5L
JE , R R 9 25 ) 22 S R I S B0 R AL L™
] AR A R 25 5 ) BN R o R B X I ) T A
X B AL T Bt A n] R B AR A [ T3 R A
v 14 R 2 F) B IO, B s A A
PHEEZMA O, BACAHBRZHRAT PR X
s 7 s TR AR R < R AL IX
SRR VU [ A T Bl ) 2 5, (B R R A A P A
FAIE EADSRA TR BE . P 1 al DL, 4% L5t ek b
iy DXIBR SR 22 J2 48 2 ) 285 1 2 W 2 XU AR 2 4
AR Ik X BR R A 322 T A AR DO TE SR e I
PR RO RS I, A PG X L A AR
JER AR INIBR T AR AR SN A A —
E AR A LT TORUZ o 7 P RN e ML AUA% SR T I
3R B AARER X I i TR 2, JIRZ B
by Z A, R A R N B O, SR S 2 A
B, PTG — i AT LR AN S 44 3 1 3y %) B i
ONH ISEARAAE AL OE B) T 32 2% i A FH AT i
A — wid AT AN Ay i 35 sl 0 BRAC Nl T
AFFERIE BGE R T BB MR- S350, T
TR THT IR JEE (9814 X 3t 58 32 B2 AR O, T AL St it
SR T TR B P IR AR TR IR AR (1] 3a)
FL S P T 5 M58 TS S T LR 0 A A 56 4
— (& 3b) ,ix 2D B A T = AR o0 A 4 i 5
BRI S A M RAT AR R AR S, 5 %

ST R R R

Z5a DL B AR B, AT LA K L 58 i ik
A AR J5) - b A 3k T Sh A ], HL AL S e )
TE A TR 1B 28 28 7 3o SXORE — i fe B =, B
AL S0 I A RS o P ()0 0, AR S A TP S 4 e
FREFAREIEAK, HB LB ar s A 2 A
A, P ARL S I A A e, AR A ) T ]
AR T AT e R A LADR RS, 1 AR 30 3 A ) v
B TR AR A, A A5 AR ™ i, A T
T 2 S e BOE AS R , W) 5 0 0] T
i
3.2 AR PEIEEAFE T

TR I R4 K0 (SL) Bl /Ny 52 e R R F2 42
A WIF BTG Sh A E A BT e Y A R
W Z R S X EEE PR - R B
(E4) o el B it AR LF- 2308 BT 55 DU 20 B
WCE ), — B AR TR AR D g 3202 AR
S ), T HL T LSOO SL P IEAAAEE
BMRZEFIFRIE B2 AL A (K 5a) 3T
Tl 2 S A S e Wi /N TR B S AR i i XA A
W2 A1, PR RAR T LATA A SL BT S B i) 322250
M3 TG S AE 25 5 0 4 IR SL (48 78 A 3 15 s ik
SRS EVE, A BAKLAL L . MRV TR A
T USRI B s R 1 T Sl R S I O, R
TR] B e AL S A T T 5 ke >R B A 2 3% 0 3 4
55 , 1 H N SL Y8 Fr e WA L&, #4938 1 Sh A7 7E
EHVE AR B (B Sa) . 5340, il SLF
B S B R B G B O R (18] 5b) , 13
175 ST W 5 S A 0 T BRI TR B R BUE
15 Sl P I 555 1)t I A 7 T 328 8 s 25 8 B R BUE A
XS5 A A o1 W, B PEFRAL SaAe 1 1 sk



%3

PSR RAL S W F T A K 5 3l 0 R AE

371

MBL —_
( ) :E SLTE ......... R#ﬁ%“ﬁ
800
700
600
500
400 2
300 7
200
100
1000 + - : . : 0
5 25 45 65 85
YRR km
G -
(HLG) iz SLE  ---e- SRAVE
1490 - - 600
1390 1 500
E 1290 400
& SN L 300 fg
€ 1190 - Pt 200

1090 1 spira i . Lo 100

%+ =1
5 15 25 35 45 55 65 75 85
FIYRPE km

C —

(HTC) iz CSUE e - XHEIE

1390 -
1340 4
1290 -
£ 1240
@ 1190 -
& 1140 4
1090 -
1040 -
990 T T T T 0
5 25 45 65 85
FTYRRE km
() wiE S ---- - MEHE
1390 - - 400
Y L 350
1260 - - 300
£ 250
& 1150 - 200 ‘::"
i€ A 150 7
1090 - o - 100
L BRIRB AT B i LR B 30
950 T T T T T T T T 0
5 15 25 35 45 55 65 75 85 95
FYRPE km
LG =
(PLS) wE SLIE - MEEE
1290 - - 200
1240
£ %
@ 1140
€ 10s0

1040 -

990 : : —1 9

5 25 45 65
EIYRPE km
4

(BES) B ST BT
1590 - - 600
- 500
o 1390 - - 400
g ‘ L 300 !i:
% 1o | TN L 200
SRS AL HLEITR sep 100
990 T T T T T T 0
5 15 25 33 45 35 65 75
YIRS km
(XLG) e SLE  ---- - RHRRIE
- 500
- 400
- 300 g
L 200 %=
100
0
(HQH) i) SLHE - HBHIE
1190 - - 140
120
Lia05 - 100
E - 80
% 1090 - L 60 ;;’:
1040 - . - 40
- 20
L ;—\ yIN J X |
oo | TREN AR~ 1,
3 15 25 33 45
YITHRRE km
QG6) wE SLE  ----- WREE
1290 - - 250
L2808 - 200
£ 1190 - L 150 -
gH 1140 - ;}
€ 0s0 R - 100
1040 | SRREMAHIEIE 30
990 T T T 0
5 25 45 65
IYRRE km
(HST) e ST BRI
1190 - - 250
1140 | . BEBmEL - 200
E (4 EER L 150
& 1090 | g
i€ L 100 R
1040 : s
990 . . =l

w

15 25 3'5
YRRE km

EHNFIE RIS FERIE IR SLE

Fig.4 The observed, steady-state, and SL longitudinal profiles of Ten Kongduis
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Characteristics of Topographic Dynamics Reflected by
Longitudinal Section Parameters of Ten Tributaries of
the Yellow River in Inner Mongolia, China

:1,2 . 1,2 . :1,2 . 1,2
GU Zhenkui“, SHI Changxing *“, LIU Xiaofei " ~, LI Huijuan"
(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100101, China)

Abstract; The characteristics of landform dynamics are critical of understanding the sediment yield processes. The
Yellow River has 10 tributaries, known as Ten Kongduis ( Kongdui is the name of an ephemeral creek in Inner
Mongolian) , located between the North Ordos platform and the Hetao Basin in Inner Mongolia, China. Owing to
strong interaction between wind and water erosion, and a high sediment yield in the basin, the sediment transport
process of the Yellow River has been considerably affected, and it is raising geographer’s awareness. In this study,
the characteristics of the stream profiles of Ten Kongduis were analysed using DEM ( digital elevation model) data
through curve-fitting and calculating the stream length-gradient index ( SL) as well as the Hack profiles. In
addition, it investigated the relations of the characteristics of the stream profiles with the geological and climatic
factors. The fitted functions showed that most mainstream channel profiles were characterised by an exponential
function form, suggesting that these profiles were at the early stages of erosion evolution and their upper reaches
would been eroded for a long term, with the lower reaches receiving the transported sediments. The correlation
coefficients of the exponential function decreased, whereas those of the logarithmic function fitting the profiles
increased from west to east, indicating that the development level of the profiles increased in this direction. The
sediment yield of a basin reduced with a rise in the development level of the mainstream profile of the basin. The
average SL values showed that the tectonic activity of the basins was generally weak and its intensity decreased from
west to east. The relations between the average heights of the profiles and Moho depth as well as between the
average SL values and the determination coefficients of the exponential function were all statistically significant,
suggesting that the basic pattern of profile features was affected by the internal force. Furthermore, the Hack
profiles showed that all these basins were being uplifted and that the uplift rate of the western kongdui basins was
greater than that of the eastern ones. Based on the temporal and spatial evolution patterns, the difference in crust
uplifting between the east and the west was found to have occurred since the Pliocene. The western basins rose
faster than the erosion rate. In contrast, the eastern basins rose slowly, and the effects of external agents became

relatively prominent, leading to their mainstream profiles possessing a relatively high degree of evolution.

Key words: Kongduis; stream profile; profile fitting; stream length-gradient index; Hack profile



