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A Study of Paleochannels Interpretation by the Spectrum of Lithology
in Xiongan New Area
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Abstract: The paleochannels and floodplains in Xiongan New Area are mainly composed of sand and clay,
respectively. Mineral composition of the two kinds of lithology shows difference in their spectral reflectance. In
this paper, the approaches of field survey and spectral analysis were combined to detect the difference of spectral
reflectance of sand and clay. On such a basis, paleochannels were interpreted and were proved by boreholes.
According to results obtained, Landsat TM BS has the largest difference of DN value between sand and clay, so it
could be the preferred band to identify channel sand body. Considering the amount and repeatability of spectral
information, optimal bands combination for identifying paleochannel is R(4)G(5)B(1); The boreholes show that
the surface sand layer is 3.2~8.7 m thick in the interpreted paleochannel area, which fit together with the RS
interpretation; On the whole, paleochannels in the study area are well developed in the form of braided river, the
density of paleo river system is about 0.26 km/km?, and the width of them ranges from 0.5 to 2.0 km; Borehole
profile shows that the terrain of paleochannels is higher than that on both sides, so they could be classified as
striped highland paleochannels; There are obvious traces of migration and diversion between rivers. The
development of ancient rivers controls the distribution of residential areas.

Key words: paleochannel; lithology; remote sensing; borehole; Xiongan New Area

BEFXRUFINZFRENEERAFX XS &GRE, AREETERENARR
ZEX—ABLEEBEXHHXE X%, 2017), k HAE.EARBBREARSHE G WE(RLE, 1984),
EBEHEIBAMEN TEREBEIMBTSETF .. R XS EFED IR ANRESZREG

AXxhFEBEAERTE “BEFXKLRESTRMLEAEENR" (H5: DD20189122)H% BN, AT ERRHEER . PEBHENEZ
B 2017 EEEMERE T RKERELE “ZERZERRTHARAER X EBLHX BERVRH" HBRRZ—.

WO RS B 39: 2018-07-04; (8] H #: 2018-07-08; MY % B A: 2017-07-11, FIEHE: WFRE,

B—EEEA: kE, B, 1986 FE£. TEM, TEAF KA. E-mail: TICGSZI@163.com,















BRI

R BT AR ARE AR 5 Db A T E PRI R 547

RETE I EW AT . AIRASTLE O BRRIFLER
TR, WEYE, S 0RBNHREEETRE
1€ 3.2~8.7 m Z[a], BF5E X dr il B k8 & BT
RELTE 0.5~2.0 km Z[H], 2440 XFLEREEH
RS, FAMEEL 0.26 kmkm?, ) BR A
BEEABFZRB B G E, WER W Rl
HMENEEMNBEEGEXNERBA . sTH,
FIRE S Pl A SO i, RS
Ji 7 LB B AR IR R

Acknowledgements:

This study was supported by China Geological
Survey (No. DD20189122).

253k

AR, &8 2009. ETEREARLEY “HILEEZEE" K5
K] BREARSRA, 24(3): 357-361.

HER, AL 1983, £ FREGFER T MIFR &G RN
FASFE()]. HBEBISR, 2(4): 48-59.

MEEEH. 2001, BRIWM]. b5 BFHEF hRit: 225-227.

WX, 2RE, TEF, R, 2017. BELHX: WE¥EK
FIPLIR SHRER[T). IR, 36(6): 1003-1013.

£&E, HEW, FNE, RIWH, EEA. 2008 ETFERFEAR
MBS ERAGTHESFDT. BAAZE SR, 314):
321-327.

SRS, MSEE, BRAFE. 2017. SR — A T EBELEHH
R R ARATEN ). KU B TR, 44(2): 96-101.

THE, EHE. 1997. RILEIL=MME 5 28 T 8 R E X Lt
PEEE[). \HERL%E, 21(4): 50-53.

EOE, &P, FigE, ¥EY, FXMW. 2017. ZTLEERH
FEHWLAFEREEHERMEDI. AABE, 316):
1294-1300.

REZ, ok, BHE, XED, ML, TH. 2002. FH
o at f ELGE B R S KRR wERR S £,
21(3): 85-88.

S4E. 1984, WAL RAHE & ET]. MIEEIR, (3): 268-276.

bk, 1985, HEEESFRITPOERD. EESELHE,
1(2): 17-23.

R, 1987, WALV RBE SBESRBA]. LAt RE 2,
5(S1): 231-238.

R 2002. i “HWREEE” WHRAMR. AESFED. BHE
¥ 5H 15, 18(4): 82-85.

Sk, 2008, b S JF vy W 38 FF & ) R G A9 3B A0 R B Xt (3],
38 5 bR (E B AL, 24(3): 83-85,99.

ROCH, XIEH. 2007. —~FE FHPEEHFENBIERBEAS
R BJ]. WL TR, 16(6): 22-24, 33.

Sk, 2015, It A ¥ TE b X B TE Fiith LR I 5% B B 5T [D).
JeE: PEBEXE.

HAEE. 1986. KEFAWEBRAGHAEDTEEAR FNEREE
fE[T]. KCHbfE TRME, (1): 58, 57.

BIEE, R, XFR, FEX, R0, BKAT, 248 2013

iE 20 AESRrp EWRGEPIFUE R[] ERLE#ERE, 32(1):
3-19.

References:

ALMULLA S T, ALBADRAN B N, AKA AL-ALIL 2011.
Application of remote Sensing Techniques to Map the
Paleochannels of Shatt Al-Arab and Khor Al-Zubair, Southern
Irag[J]. Marsh Bulletin, 6(1): 23-31.

CHAVEZ P S, BERLIN G L, SOWERS L B. 1982. Statistical
method for selecting landsat MSS ratios[J]. Journal of Applied
Photographic Engineering, 1(8): 23-30.

GAO Chao, JIN Gao-jie. 2009. Study of the Jianghuai Ancient
Canal Base on the Remote Sensing image processing[J].
Remote Sensing Technology and Application, 24(3):
357-361(in Chinese with English abstract).

HU Jing-rong, SHI Feng-ying. 1983. The environmental conditions
of the development of paleochannels in the Hua Bei(North
China) plain and their sedimental
Geographical Research, 2(4): 48-59(in Chinese with English
abstract).

SAMADDER R K, KUMAR S, GUPTA R P. 2011. Paleochannels

characteristics[J].

and their potential for artificial groundwater recharge in the
western Ganga plains{J]. Journal of Hydrology, 400(1-2):
154-164.

MEI An-xin. 2001. Introduction to remote sensing[M]. Beijing:
Higher Education Press: 225-227(in Chinese with English
abstract).

MENG Guang-wen, JIN Feng-jun, LI Guo-ping, ZENG Gang.
2017. Xiongan New Area: opportunities and challenges for
geography[J]. Geographical Research, 36(6): 1003-1013(in
Chinese with English abstract).

MOHAMMED AMA, BALASUBRAMANIAN. 2002. Delineation
of paleochannels using remote sensing and geophysical data
around talakad in Cauvery River Basin, India[J]. Journal of
Geophysics, 23(2): 43-50.

PARDO-PASCUAL J E, ALMONACID-CABALLER J, RUIZ LA,
PALOMAR-VAZQUEZ J. 2012. Automatic extraction of
shorelines from Landsat TM and ETM+ multi-temporal
images with subpixel precision[J]. Remote Sensing of
Environment, 123(6): 1-11.

QIN Lei, ZHAN Ha-ming, SONG Xiao-jun, SONG Guang-ming,
WANG Zhi-gang. 2008. Research on the distribution and
characteristic of the shallow buried ancient channel in Jinghai
County({J]. 31(4):
321-327(in Chinese with English abstract).

SHI Yu-jin, YAN Xue-xin, CHEN Da-ping. 2017. Engineering

Geological Survey and Research,

geological structure establishment and conditionsassessment
integrating land and sea in Shanghai coastal area[J].
Hydrogeology & Engineering Geology, 44(2): 96-101(in
Chinese with English abstract).

WANG Gui-ming, DONG Yu-guo. 1997. Interpretation and study

of remote sensing of coastal-line migration in the pearl river



548 o E #Ht

B=tThE

and the Hanjiang River delta[J]. Marine Sciences, 21(4):
50-53(in Chinese with English abstract).

WANG Kai-lin, ZHAO Kai, LI Hai-tao, ZHANG Bao-yun, LI
Wen-peng. 2017. Study on wetland extraction based on the
synthetic identification method in the Baiyangdian Wetland,
Hebei Province[J]. Geoscience, 31(6): 1294-1300(in Chinese
with English abstract).

WU Ai-qin, ZHAO Hong-jie, YANG Rui-xia, LIU Chun-ying,
GUO Yang-shan, WANG Chao. 2002. Test study on remote
sensing archaeology of ancient river course and city in
Kaifeng[J]. Areal Research and Development, 21(3): 85-88(in
Chinese with English abstract).

WU Chen. 2008. New problems and countermeasures in utilizing
the ancient river channels of North China Plain[J]. Geography
and Geo-information Science, 24(3): 83-85, 99(in Chinese
with English abstract).

WU Chen. 1984. Surface ancient channels in Hebei Plain[J]. Acta
Geographica Sinica, (3): 268-276(in Chinese with English
abstract).

WU Chen. 1985. The function of ancient channels in economy and
construction[J]. Geography and Territorial Research, 1(2):
17-23 (in Chinese).

WU Chen. 1987. The geomorphology in the North China Plain and

the prediction of its earthquake damage(J]. North China
Earthquake Sciences, 5(S1): 231-238(in Chinese).

WU Chen. 2002. The obiect, content and methods of studing
cultural “Ancient River Science”[J]. Geography and
Territorial Research, 18(4): 82-85(in Chinese with English
abstract).

WU Wen-bo, LIU Zheng-gang. 2007. A method of the best band
combination selection based on spectral characteristics of
surface features[J]. Engineering of Surveying and Mapping,
16(6): 22-24, 33(in Chinese with English abstract).

YI Xian-jin. 2015. The Study on the -characteristics of
Paleoenvironmental Evolution since Late Pleistocene in
Baiyangdian Area, Hebei Province[D]. Beijing: China
University of Geosciences(in Chinese with English abstract).

ZHANG Fu-tang. 1986. Characteristics of Yongding River alluvial
fan and paleochannels in renmote sensing images[J].
Hydrogeology & Engineering Geology, (1): 58, 57(in
Chinese).

ZHAO Yan-xia, XU Quan-hong, LIU Fang-yuan, QIN Yan-jie, WU
Chen, CHEN Li-jiang, CUI Jun-hui. 2013. Progresses of
palaeochannel studies in China in the past 20 years{J].
Progress in Geography, 32(1): 3-19(in Chinese with English
abstract).



