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Fig. 1 Location of study and thermokarst lakes distribution
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2.1 EEZER
(1) B KIE AR 3 10 T 19 A HORE AR 1) 2 ZKIE 22 105y, IR 1 AT LIE
RS IX AR K R 2T T €17 COY (HCOY ) | SOT, FUrh AT /i T 125 - J5 10 786 1 8 M ) 36 43
K& A NO; (NOy) B, HAEI IR & F A 4 A NOS(NOy) B F & st fBE# &, & & ik 5
10 188 mg/L; FHEFFEE AN Na*, K*, Mg™ | Ca®™, WJUL, #EAMIFGT X HG I 5 K A ) T2 Bk il o S R
AR, (EEEARKES,
F1 WREMILEEHBMAEKLERSNELR

Table 1 Chemical composition of water body in thermokarst lakes from north to south in study regions

. ik FEAEH D/ (mg- L)

fr i cr NO;(NO;) CO3 (HCO3) S0y Na* K* Mg Ca*

3 2 3 3 4 a g a
1 26.3 0 0(36.3) 13.8 11.0 0 3.5 19. 4
2 3.7 0(2677.9) 33.6(207.9)  1472.8 319.5 17.6 221.4 74.2
3 2895.8 0 68.1(179.3) 662. 5 1862.4 66. 8 387.6 216.5
HEF IR I i R 4 29.5 18.5 (5304.5) 93.2(135.1) 641.8 707.5 21.8 104.7 51.3
5 4.0 0(4302.3) 39.3(276.4)  2206.4 476.7 31.7 297.6 111.5
6 5.1 1.8 (10188.0) 86. 1(206. 4) 1278.3 1245.9 117.3 144.9 66.0
7 15757.0 0 172.3(416.7)  4130.5 7092. 6 189.3  2940.6 57.0
8 72.8 0 0(74.2) 4.8 40.5 4.9 19.8 18.7
9 149.3 0 0(36.8) 22.2 112.1 4.3 56. 1 13.8
GRS 10 527.1 0 0(113.9) 112.4 330.0 7.5 67.5 44. 4
11 793.0 0 0(277.1) 265.0 481.6 8.7 79.3 61.7
12 1130.8 0 0(263.0) 168. 6 564.3 15.3 125.9 75.2
13 832.9 10.8 0(183.6) 73.0 133.3 4.6 39.1 21.7
14 558.7 0 0(166.9) 268.0 305.8 5.7 113.5 33.6
15 874.7 0 0(233.6) 295.8 405.9 26.5 205. 4 35.7
AU 16 325.2 0 0(89.4) 23.3 323.5 14. 4 351.9 269. 3
17 546. 6 7.1 0(201.7) 15.6 452.9 19.2 305.3 244.3
18 295.0 0 0(161.0) 60.3 233.8 19. 4 165.5 566. 2
19 1.6 59.2 0(18.3) 19.9 17.4 1.9 5.5 23.1

(2) IR LR SAT  BARKIR T BB R AR, (A A FEEFEORFEMT L, &2 51
T 19 DERERRRISE LR, MER 2 RTLIE Y, AER R S R i st B B, R T b iss 1 AN
AREE S 0. 11 41, Hidy 6 ML Jy 5~31, BEBIZ XIS M b 1 5 1K ™ A B S e, 997K K 3 H R K 1) Jak
KRN R KT AT ATV L XA ek, A 0.2~2. 3, K IX IR A iR K o 55 sk i AL g T
MR T erg BEE 19 NI 0. 15 b, HARHLRE R 1~2, KEACH TSR K, A6 m K™ e
B

(3) IR AKARX BT AFEA S AR FECNFK X %R, &R250HT 194
TR0 S ) ARG 25 3 4 R 3T e T TR DX 380 A A X 45 Sk 1,000~ 1. 0165 1] R P L 174 4F % 25 34 1. 000 ~
1..002; bR 22 HL i A AE X285 B2 R 1. 000~ 1. 002, HE47 1k B2 55 A X 26 B Z [RGB B AE I 2 v, B2
R ALRIERR, BN 0.005, B4 R 4 0.986 1, W 1L SN 2 BIA R IR, 10
=, AR OR
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Table 2 Water quality in thermokarst lakes from north to south in study regions

VA= e e AL/ (g 17" AHX 5% B TR SR TR AR B TR UM 15
1 0.11 1. 000 K 63 oK H
2 5.03 1.003 K 1093 e fii 7k Jc
3 6.35 1.003 K 2130 e B 7K Jo
3 1 R 4 7.12 1. 004 K 557 TR ¥
5 7.76 1. 005 K 1498 A 7K G
6 13.35 1. 007 R E K 759 e B 7K Jc
7 30.79 1.016 HREK 12 194 e A 7K Jo
8 0.23 1. 000 K 128 ok ¥
9 0.40 1. 000 WK 264 FRAg K Jo
alaf P X 10 1.20 1. 001 CEIEWIN 388 fifi 7k ¥
11 1.97 1.002 EEJE W 479 e A 7K G
12 2.34 1. 001 590K 704 Wedifizk B
13 1.30 1.002 CEJEWIN 214 ik H
14 1.46 1.001 58K 549 Wedifizk el
15 2.07 1.001 oK 931 Wedifizk s}
AT T A 16 1.40 1.001 CEJEWIN 2115 AT IK Jc
17 1.79 1.001 558K 1862 e difizk T
18 1.50 1. 001 50K 2094 e A7k Jo
19 0.15 1. 000 Rk 80 oK ¥
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Fig. 2 Relationship between the mineralization and relative density

(4) FRGHIEKREEE /BT ARPEBTS 4 K IRAK A AT R TR REE (LA Ca™ | Mg™ S5 PR )
THA(FR 2) o BFFEIX R o3 Bl I 35 7K RS B e /8, R 3 VAT o ~F B B T e B A 565 1 AN 917K A il oK
Gh, HARH W REK , BRI T 500, Heimih®] 12 194, A a] gy B OB K RE BEE 3 S IX ARk, Hhfd aE
PR B 2 AN, ScoKBERE S 7045 ARSI G AR T S A5 19 ANIIAKCHFOK AL, LA rhagi sk stk
fifiKk, R R aaE] 2 115, BRI, BT X Sk b il 3 K A A K A 3

(5) AR KAERRI T R F RN R R L, HRAE T S8 0 a7 28
TR Z T IR R ATk —— e bk XI5 DX ARGl I 3 /K AR A 2 Rk AT 4020 M
wERE R TR AT

N(Ca®) = [N(CO3 ) + N(HCO;) ]

k- N(SO})

[N(Ca®) + N(Mg*")] = [N(COT) + N(HCO;) ]
) N(SOY)

b



55 2 1) RIS, S TRCT R I AR K B E Hr 221

A MK, <0 HK, <Om, KRERBRREER,; MK <1 HO0<K, <1 K, KEHRRMTE; 2K <1 HK,
ST, AKHBRMBEER, K >1 HK>1 0, ARHELIE, 2t e, Bk s dem 3,
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Table 3 Chemical type of water body in study regions

BEEEN

oL e g 5 K K IKALAEZE
1 -1.226 -0.972 [T E s
2 -0. 114 0. 037 TR ENE 2
3 -0.047 0.538 TR ER A 2
AT R 5 B 4 -0.276 -0.113 TRIR AR
5 -0.093 0. 042 T BRI 2
6 -0. 177 -0. 064 BRIR AR
7 -0. 129 0.583 TR NS
8 -11. 563 -7.438 BRIR AR
9 -1.036 1.491 TR EREE .2
AR LXK 10 -0.618 -0.018 TRIR AR
11 -0. 813 -0.514 TRIREE S
12 -1.114 -0.367 BRIRER
13 -2.218 -1.682 TRIREE S
14 -0. 497 -0.074 WRIRER S
15 -0. 669 0.025 LG ERIZS
AU E T 16 7.721 22. 824 ERIZ/ES
17 2.731 22.301 Atk
18 6.720 9. 464 Aty
19 0.241 0.518 T ER A 2

(6) FAREIHEK FZACE RO RAEER 1 P 19 DI K B S, IRk 4 4>, 55
JEOKHA O A, BOKM 4 4>, SREUKE 2 S RS mBCPF I LR 4,
R4 PRKREBZUFESEERLILE

Table 4 Contents and ratio of main chemical constituent in the water with different quality in study regions

HET WET
el Na* K* Mg?* Ca?* a- NO3(NO3) C0¥ (HCO3) S0%"
aROWHE RO WA O FE O OWE O &E 0 HE AR OWHE O FR O KA S OWE & WE
RIKH 45.3 1.0 2.8 Lo 2.2 1.0 18.8 L0 625 1.0 14.8 1.0 41.4 1.0 15.2 1.0

SREUKE 359.0 7.9 13.5 4.8 161.5 7.6 150. 2 8.0  653.8 10.5 2.0 0.1 187.8 4.5 142.4 9.4
JEIK 841.5 18.6 34.5 12.3 252.8 11.9 113.4 6.0  733.3 11.7 3075.8 207.8 258.2 6.2 1245.9 82.0
SREKH 4169.3 920 153.3 54.8 1542.8 72.8 61.5 3.3 7881.1 1261 5094.9 344.3  440.8 10.6 2704.4 177.9
T BT A R /L HL LA 8 T VKM 35 KON ) SR8 o BT — (k.
WFFE XIS PH B LA Na* . K* . Mg | Ca® M, FEFLLCl | NO; 3 NO,, CO; Z{ HCO;, SO7
KE, NRATTLE S, WK BHE AR, BT A AR 225K, MU B BH 88 15 % Ak AR 11 7K
EAF PR, e VR R RS2 AR A B B 7 it TR — BRI K — 35 UK — s K 9 — i sk
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G% o BIANFERL SRR ], AR AL EE RIS, WA SR TR N R Z AR, AR kER, FEE
ZXIMFER LN, ZZEEK, TEMGEMRLTIREX, SRR EIINZE R T, NRIKREEFTIEAL,
2.2.2 HERMEKIBACKEL Y5 RIEE Z
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WAL
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SER AN 13 600 m®, WHSESNEER A AR BHIN] , SEEIIKTE 138 em, A 10% ~ 15% A ZR a5 20, (RBL
THEZL | AR MEBIRE S, S5 A RUKA AR 7 X I b 2, AR, R Cwmik
WZE LA T A 2 AWK

3 4
VTG TR A 32 AR AL B IR, A8 AT P I T 7 0L D AL B 34 3 4
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Analysis on physical and chemical properties of water in thermokarst
lakes along Qinghai-Tibet engineering corridor *
LIN Zhanju', NIU Fujun', LUO Jing', YIN Guo’an', LIU Minghao', CHRIS Burn®

(1. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and Engineering Research Institute ,
Chinese Academy of Sciences, Lanzhou 730000, China; 2. Carleton University, Ottawa, K1S 5B6, Canada)

Abstract: Formation and development of thermokarst lakes have great influence on the cold region environment, and
its lateral heat erosion can cause the embankment instability in permafrost regions. However, lake water with different
physical and chemical composition has obviously different impact on cold region environment and permafrost engineer-
ing. In order to understand the chemical properties of thermokarst lakes and find out the relationship between chemical
properties and their distribution along the Qinghai-Tibet Engineering Corridor, a corridor from Chumaerhe high plateau
to Fenghuoshan mountain passing along the Qinghai-Tibet Highway was selected. Our study area included three sub-re-
gions, the Chumaerhe high plateau, Hoh Xil hill region, and Beilu River basin. Nineteen thermokarst lakes along the
north-south direction were observed separately for its depth, area, and shape and lake water was sampled and major
cations and anions were analyzed at the State Key Laboratory of Frozen Soil Engineering, Chinese Academy of Sci-
ences. The relationship between the physical and chemical properties of the 19 thermokarst lakes and the regional en-
vironment and thermokarst lakes distribution were studied. The results showed an obvious difference in chemical prop-
erties of the thermokarst lakes at these three sub-regions. For example, salinity of the thermokarst lakes in Chumaerhe
high plateau gradually increases from north to south and the lake water belongs to saline or hypersaline water. This may
be due to the lakes’ spatial configuration with the big area and shallow depth, the cold and windy weather, and the
high evaporation. In contrast, the salinity of lakes in Hoh Xil hill region and Beilu River basin is lower than those in
Chumaerhe high plateau, and the lake water is fresh or slightly saline. The lakes at these two sub-regions are deep and
the terrain is hills or basin, which reduces their evaporation. The study provided guidance for the disease control of

permafrost embankment and the future engineering planning and design along this corridor.
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