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Destruction causes of subsurface flow in
mud forest along bank of Dabusu Lake

ZHANG Wenging' , CHEN Jiansheng”, XU Yi’
(1. College of Enviroment and Resources, Jilin University, Changchun 130021, China;
2. School of Civil and Transportation Engineering, Hohai University, Nanjing 211100, China)

Abstract: To explore the causes for the loess collapse and the mud forest formation in the eastern bank of Dabusu
Lake, the source and failure mechanisms for subsurface flow were studied. The results show that, according to the
salt content of topsoil larger than that of subsoil, precipitation infiltration cannot recharge the underground water.
Isotopic analysis results indicate that Dabusu Lake is mainly recharged by groundwater, and subsurface flow comes
from the seepage of surrounding rivers. Leak water of rivers discharges towards Dabusu Lake through the silt layer
beneath the loess layer, which is one of the reasons for the development of mud forest. The dust particles of loess
above the silt layer are taken into the lake by subsurface flow, forming cavities on the bottom of the loess layer and
finally resulting in collapses. Besides, the freeze-thaw action also aggravates the seepage failure. Subsurface flow,
fine particle loss, and freeze-thaw action are the main reasons for loess failure, and avoiding fine particle loss, and

freeze-thaw action is the key to preventing the development of loess failure.
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Fig.1 Loess landslide and groundwater spillover in mud forest along bank of Dabusu Lake
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Fig.2 Distributions of sampling points and groundwater level in mud forest along bank of Dabusu Lake
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Fig.3 Relationship between 5D and 5" O of spring water and well water in Dabusu Lake
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Fig.4 Variation of soluble salt in loess with depth and effect of precipitation on salinity in loess

TRARAHRAE , R R ML AL & k3 0. 51% |, TR M R /K A2 AgER A AU 0.07% P (B4 (c) ) o g
H T KoK B TR AIB N TR 4 38T R 4343 A 2% 2 b BRI T 3, 17 EL 3R A K S R K
PP RS . AT R H KR SR — BN T 1 /L A BIFHKE TDS KT 1 ¢/L,fH/NF2.1 ¢/L,
T 3 A K RNF ST 20% 45 BB 5K 38 20% 1144, 4 1 kg +3EH4 0.2 kg /K, 45 1 kg +HEd 4k
TRAE0.7 ~6 g Z[A], TR 5K IER S 15 3.5 ~30 o/L Z[a], i T 13 5Kk R—f/NF 20% , BT,
KA TDS SERAZTHE R—28, BIR, HF KRR [ THRAKAS, T K R AR R gl T
HRmL5E .

4 HTEBFRFAR R K 7R BRI

PATECT I 8 X [ rp ST L T 6 1 32 5 DU A0 DOAR,, b LUR 9 RO i 8 £, B H R T
K EED B SHD)Z DB B BGRIIE KR o KA IR WAL T AR U R 3R 8 3 2 2 i o -
SR HE R 5 3t TR, 0 3t 1 6 e P 160 m, phy YT A 322 FEL P B R A o sl B R AR
B OANRD R TR T W) A A0 SR 3 1T 19 B T, R B A R AT XU A, IR B T R i AR
AE WA VR T A BOT I b BUD 22 M Wiy s MR o KA 080 12 1AM 32 EER 5 1 1 - P2
Ao EAJZ MREE PR S 2R T 5RE KA 5T, TS K 1 Kl XA R K RSB T A
KRR

RATH I ESZ I KA T L2 2T SRR S 2 SR = RLED T 3 o 0= (H ek
02 R TR R 0K (1 € i+ SRR R, 13k MR JSLRE A S RV R A, 2y 150 m''77 o KA
SRR B SR B AR R T RO - SRR BV R R KR, B AE KR R IR IR, T O R,
PHEE K, KRR, AT A - BURLZ 1] 0 B R BN R TR 5 kRIS R R
ez

RT3 W9 f e X8 A 345 K5 ARl PR TBE AR B T3 R K, AL IR 10 ~ 180 m, P2 75 mo
SRAETE] 2 2016 457 A, B E{E /K g WS, 7K (07 0 R — 47 Hp S IR, SRAE DT ) 3l R K 7 B 3.3 ~
50 m,FIIME 24. 2 m, HOK B ARUNE L s d1 TR LA =2 BV 98 E RO K AR R R GL LR, Br
PAS R 7K AL R, T8 /52 B ST 7K T B g, of AR 838 i IR R o R AT 75 189 31 )3T 7K s 7K )
RN IR, AP JE DB B MR, 1T K PR, AR AR R 2 R o A 3 1 2 1 30K i S AT AR
[ P99 JEG ] DL IR0 9 2R K, SROKARE I RN A 50 TP AR T 1 SR OK R IR B B ok o

TAAERTR AN T K AL BB BRI I T IR, RATITRIARIIIE B AR A K 2 () FRERIN HLE
L, TG ST T ) R 328 2l o DR A 73 W 5 A DA A Y D P A AP, T8 52 5 HH W 7K 62 20 ~ 30 m; (b) 5+ %
TER AR R T HorE L, AR ERAR, B AR BRI S KA KA S B R A R A R
APROK AT BIEITE s (o) 19777 BAT B0 A R KA, B B 3t 7KL 5 0 18 2 s XA v A8 7K T B



202 RTINS S S QNG S RF /S 8 45 %

B, b= ERLR B AR T oK R (d) B AR B B 108 B, R B S R A BRI
i, SRR LA T ARSI E 5 (e) FEV B AR AR AF )™ A R R, 5 30 180 5 1 (ACURE PP (9 7K 285 0K 1
RN 8 pi - UL 2 [ AR B B IR, AR i - JORE 2 [ A 558 3R 0 e, - ROREAE K A6 BEAE TR ) & AR SR
AP

RAR IR PEATE SEAIL 18 - KAR T332 & A7 pht T KR D/ 28 e B L 2 38 (AR 45 ok fo L K
HEME AN 25 D AT A 10 A 3t K A7 8 3 e e, KL BT BB R (&L L(b) ) o il T8 FE2OR I K
A2 UKL B RERL R 80 TR T HOPE e (B2 R AR KR S AT IR TR AR K R R RO A . B
TN B ANEDZ (98 B YRR, R A AR, SRR B AR IR Z T i TR A R K R
(135 NI/ L5 N 810 = W D RU LN 3 N 1 D= N A R 0 Pl - = € R
BRSSO BESR T R BE RGN, 25 v R L2 i 5ik BE A6, e A& 2 ) 12 L OR AT RE R AR B

BRI (O Th g, P A UKL O 7K (B i T OB 8] R R © 2 FE R K A A Z AT R T
UKL 18] A EE SR W AR T, ATt T R 23R B iy, K AR BE QLR 1) T d5c K, i 2 52 B VR Rl R )
F14 - AUREAE AL 4 iR R AT B 8 AR A K IR S BT UK, ol TV e R DI A IR TR, K RS
TR ORI B B AR, il KR S 2R AR Y, T8 5 3t XM R AR 5 K T B T I i L
TSR T KNS R LR RO BB SR BERE AN T, TR W A S A A2 TR A B R I AL

Wt B RS AR A DR B4 0K , T B b S5 D2 B ST R T A T A5 0 AR R AR AR B R B, R R
BUABINE , BN AT H IR IR T o 8 R S OB AN I VTR 5 B R, =S X R SR E 5 T
BURDJZE A TREA 5, 25 7 CREIT 36 T 1 B R ) 308 ) AR RS 3, 16 B B Vs i i & e o ol 3 £ 1 3
925 BT, A 2R 28 5T LUR 32 b B AT 28, D)2 5 B ) b A 25 B 33 , 2472 0 1 ) 1 A
N 2 o O = O LS e 22 R O = o 4 B 1 B O 1 = 5 B S w1 v N T 1 N K
E S T IR B RSN I, JR 30 BN B8 Aok 5 33, FF AR IR

[ /KBRS BEIE AL B A8 B R K AR B KR B b 242 X ) 3 2 1 J2 TR AR R AT KA
b, FERE K KU VR TR, 80 1 22 S AT AN W XA 0 b R s 150 ) 30 T, A AS ] BE TR BGBE S7. 1
W CE 1 (a)) o BrEL, MRARRRT AR R BIR K AR AR R, Sz B XA ol ) ) e — ORI T 280K
TR X AR BB D g i 1) A R T U AR b B B B 1 S T s O, S A W A R
PR 2 R b R A B BB FRUBE S ARSI T, E U S A R R T 7 7K o R - XL ) 3 [
FTE )2 ORI AN i) (b B8 T, 37 1 T8 T A BT, e BT I T PR 5 AR 0 M5

ER oM A i SORAR S5 I A IR AT 3 A (a) FPAEHL NI (b) HAIURLRK 5 (c) Vi
YRR o BEPIRIT RAG IR W) 2 R R BE— PR, RO B3 3 AT AR R L AR B2 R,
RV SR A 45 AT TR A 32 A2 U5, R A8 R W21 - A SORE R R R RS b Hh T 4Ok IR
RIS OB R I, A2 By Lk AORE IR 2% , 78 550K i i e i S U J= o S 40, D T B A R AR Y K
e IR JZ BB SE BDZR T H RS IR BRI i RMLRD 2 B IR A T AN AR UK, AN K A VR

5% #®

=H

a. B K ARSI R, BEK A B A T K 8 3 P iy 0 AT K ep (i 3 5 & 1 2
KER/A, MiRAR I EE b 23 E&EE T T2, I oK & &t KT H T K, X R U
RE KN 1 R K LB 4 FEK A B A0 A= A e R AE .

b. [A7 3 KA R R, KA 7R i FZER A TR B T RIUAMAETL AW K 1B A 45, 78
TR T BRAEAE 2 AR D)2, TR 7K GE Ak 120 23 ) AT 95080 S J1 300 08 7K 3~ etk ik KA I e il 3 22
AT

. MR VAL L b UKL I 2K B VR VR PR R AT 2T D MR ) = R R 3R, ISUHE SR K i ) i s 4 S i
JZLABT 1 A0OR AR , FOE R L% EA 5 1 )R BE LA 1 Rl A o

B ERENNGFHAAFERAORRYPREAIBT FEAFORIFS LS L85, ik TR
89 Bt



543 4 SROCI, S5 RAT IR R MR T I UK B 203

S 30k :
[ 1] g, T, 55 KA IR IR Rk 5 PR 4p 0T R [T ] 35 Ak BT, 2003,22(3) :62-67. (ZHOU Xuchun,

WANG Cheng, REN Guang, et al. The genetic characteristics of the Dabusu mud forest, and its protection and development
suggestions [ J]. Jilin Geology, 2003, 22(3) :62-67. (in Chinese) )

(2] A&dfy, Batm, 28R, % KA IR 23 TRV O BB ER & ST sl [ J]. HE b i 525 40 b 5, 2001,
21(2):77-82. (JIE Dongmei, LYU Jinfu, LI Zhimin, et al. Carbonate content of sedimentary core and holocene lake-level
fluctuation of Dabusu lake [ J]. Marine Geology & Quaternary Geology,2001, 21(2) :77-82. (in Chinese) )

(3] ZRPCH, BFMH. KATHMAR R RA " L BN R [T]. & A BT, 1991,10(1):75-78. (ZHU Qingge, LIANG
Xiujuan. A preliminary study on the origin of the “ Wolf's Fang Shaped” topography on the eastern bank of the Dabusulake [ J].
Jilin Geology, 1991,10(1) ;75-78. (in Chinese) )

[ 4] XUk, XBEL, B S, . s b ERUK R E A AL R AU R R[], BIERAHOR, 1997 (4) 1 14-
18. (LIU Jinda, LIU Enkai, ZHAO Yingchang,et al. Analysis of the chief factors influencing the stable isotope composition of
China atmospheric precipitation [ J]. Editorial Office of Site Investigation Science and Technology, 1997 (4 ) 14-18. (in
Chinese) )

0S5 1Mo, mgak, Tt 4 E Kb ol XK R e R oK AR E A R AU o A ML T ] BT, 1999,
45(H8 ) 1) :236-240. (LIN Yuanwu, GAO Qingwu, YU Qingdong. Hydrogen and oxygen stable isotopic compositions and
distribution contents in Hot Water of the Changbaijulongquan Spring in the Tianchi Volcanic Region,Changbai Mountains [ J].
Geological Review, 1999. 45(Sup 1) :236-240. (in Chinese) )

[ 6] skaGEE, LA HE, T8 BV SRR AR e LR [T ], M2 4i, 2011,85(7) :1233-1238. (ZHANG Zhipan,
ZHU Youhai, SU Xin. Chemical characteristic of fountains in the Qiangtang Basin, Qinghai-Tibet Plateau and its implications
[J]. Acta Gelogy Sinica, 2011, 85(7) :1233-1238. (iin Chinese) )

[ 7] Mgt 357, W RAKIRIEFH s st @ ()], AR I AL, 2015,31(6) :8-17. (CHEN Jiansheng, JIANG Qiaoning.
Research progress of ground water deep circulation [ J]. Water Resource Protection, 2015,31(6) :8-17. (in Chinese) )

[ 8] WLIyT, BREEA:. TREPF T K Hb 25 1l R i K &7 23 B [T]. K BEE AR $7, 2015,31(5) :7-13. (JIANG
Qiaoning, CHEN Jiansheng. Analysis on water balance of deep cycle groundwater supplying Tianchi Lake of Changbai Mountain
[J]. Water Resource Protection, 2015,31(5) :7-13. (in Chinese) )

(9] SkaCmp, BResE, 2200m, 5. FAMCP R A 95 ittt T K [ 67 R sk Ak 27 40 A [T ] K BEAR S, 2017,33(1) :9-14.
ZHANG Wenqing, CHEN Jiansheng, JIANG Shukun,et al. Study on ground water recharge source in Dabusu Lake Basin in
Songnen Plain based on isotope and chemical analysis[ J]. Water Resource Protection, 2017, 33(1) :9-14. (in Chinese) )

[10] SKABAR, 3 , 25 K, 45 6z " Pepk” LR BEBE ST [T ). ARALKE 4 (A RBHERR) , 2015 (11) : 1643-1647.
(ZHANG Xudong, WANG Qing, LI Pengfei. Research on Soil Dispersion of Qian’an Soil Forest[ J]. Journal of Northeastern
University ( Natural Science) ,2015(11) :1643-1647. (in Chinese) )

L] A un . o 06+ B9 TR o SRR PE AR sl RS ERIWFFE L D] 5 AR, 2013.

[12] BREA:  pose, B18, 55, NS SR 2307 05 b 1 30K i 8 7m B3 52 86 K B T REAN R IR e [T ] sbhakaa 4z, 2014,88
(3):365-374. (CHEN Jiansheng, YANG Guangliang, WANG Ting, et al. Soil water flow tracer test in Northwest Ordos Basin,
Inner Mongolia and Discussion on Recharge Resources of Artesian Wells[ J]. Acta Geoscientica Sinica, 2014 ,88(3) :365-374.
(in Chinese) )

(13] WRd A, kG, XI5, 55, SRaifE ORI DOK IR 5 E R IRAL R BEFE[T]. K BEIRLRA, 2013, 29(4) :12-18.
(CHEN Jiansheng, ZHANG Zhiwei, LIU Zhen, et al. Isotope study of recharge relationships of water sources in Wuliangsuhai
Lake and its surrounding areas[ J]. Water Resource Protection, 2013, 29(4) ;:12-18. (in Chinese) )

[14] Brad:, T, &, 4. SMEML FKAMNS 3 Rp i [ J ] KB UR R 3, 2016,32(4) :11-20. CHEN Jiansheng, WANG
Yanchao, XIE Fei, et al. Allogenic groundwater recharge to Erenhot Basin[ J]. Water Resource Protection, 2016,32(4) ;11-20.
(in Chinese) )

[15] BRIEZ, EIR, EHILZL, 5. K0 IX 5 U 2 UM R AE BB e A [T ). 75 Akt i, 2015,34 (1) :1-5. (CHEN Lianjie,
WANG Huan, CAO Yanhong, et al. Characteristics and formation age of Quaternary sediment in Changchunarea[J]. Jilin
Geology,2015,34(1) :1-5. (in Chinese) )

[16] LI Qusheng. A primary study on the historical change of songnen sandy land [ J]. Science Bulletin, 1991, 36(6) ; 487-489.

(17] REE=, KEW;, X544 AT TR AR A 2 R AR F I & W A DIRUE A S i O R [T ] Al s st
Ji, 1988,10(3) :75-83. (WU Deyun, ZHANG Guofang, LIU Chongxi. Study on relations of sedimentary model of salt lake
basins to oil/gas examplified by the gochemicalcharateristic of the recent sedimens of Dabusu Lake[ J]. Experimental Petroleum

Geology, 1988,10(3) :75-83. (in Chinese) )



