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Fig. 1 Location and relief map of the study area
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(a) Horn peaks, cirques, trough valleys and moraine ridges in Jiangbagou; (b) Terminal moraine ridges of Luojipu, located at the north side

of Kangding Airport, dotted with large boulders; (c) On the west side of Kangding Airport, there are terminal moraine ridges and moraine hills,

with no sharp horn peaks or cut troughs, and ice erosion surfaces, roche moutonnée and scattered boulders lie on bedrock slopes gentler than 20°;

(d) Glacial deposit profile at Luojipu, in which there are different sizes of angular gravels, poor sorting and irregular arrangement,

showing typical characteristics of subglacial melt-out deposits
2 BI85 (o DL 1A 4)

Fig. 2 Glacial landforms and deposit in the Zheduoshan Mountains (locations see Fig. 4)
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Fig. 3 Representative glacial landforms in Duoriagamo and

Jiangbagou, Zheduoshan(cf. Jingbagou of the Fig. 1)
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Table 1 Typical glacial geomorphological characteristic values in the Mt. Gongga (average value) (unit: m)

Lo LB h, h, h, h, hy A, A, ELA THAR
MM GIOI841E29650N 6172 6154 6033 5963 5908 6046 4564 4900 0.23
MV GIOI848E29664N 6256 6192 6172 5963 5945 6106 4413 4900 0.29

G101863E29687N 6256 5956 5945 5721 5424 5860 4146 4900 0. 44
TV GIOI865E29627N 7484 6594 6144 5980 5951 6431 3729 4900 0.43
G101866E29741N 6265 6066 5903 5840 5474 5910 4323 4900 0.36
G101898E29758N 6499 6265 6123 6077 5515 6096 3482 4900 0.54
G101914E29718N 6521 6253 6077 6057 5895 616l 3973 4900 0.42
M2 GI01916B29584N 7484 6620 6531 6323 5951 6582 2974 4900 0.53
R G101919E29653N 6871 6842 6787 6733 6621 6771 4144 4900 0.29
G101924E29792N 5840 5685 5608 5359 5353 5569 4716 4900 0.22
G101927E29546N 6306 5873 5864 5809 5798 5930 4195 4900 0.41
JBETFI GI101943E2962IN 6871 6787 6621 6620 6594 6699 4080 4900 0.31
G101948E29533N 5695 5603 5583 5472 5328 5536 3741 4900 0.65
G101961E29833N 5366 5354 5306 5297 5292 5323 4786 4900 0.21
G101967E29818N 5662 5583 5556 5426 5292 5504 4590 4900 0.34
G101975E29793N 5598 5556 5552 5537 5516 5552 4790 4900 0. 14
G101820E29645N 6033 5905 5820 5794 5649 5840 4594 5100 0.41
G101820E29660N 6238 6033 5887 5796 5794 5950 4503 5100 0.41
G101824E29728N 6059 5798 5787 5786 5582 5802 4633 5100 0. 40
G101826E29704N 5952 5831 5729 5654 5365 5706 4548 5100 0.48
G101827E29632N 6006 5905 5889 5444 5397 5728 4850 5100 0.28
G101828E29739N 5786 5682 5641 5563 5497 5634 4900 5100 0.27
G101831E29680N 6364 6209 6026 5992 5715 6061 4466 5100 0.40
/NBTELGI01848E29595N 6779 6570 6402 6385 6283 6484 4163 5100 0.40
KT GIOI8SSE29563N 6712 6599 6482 6414 6115 6464 3935 5100 0.46
G101885E29547N 6258 6091 5935 5876 5865 6005 4503 5100 0.40
S G101895E29546N 6399 6376 6349 6011 585 6200 4842 5100 0.19
G101908E29542N 6422 6221 5888 5535 5473 5908 446l 5100 0.44
G101946E29512N 5948 5859 5837 5759 5577 5796 3948 5100 0. 62
G101878E29734N 6076 6041 5898 5895 5832 5948 4924 5100 0.17
G101895E29718N 6099 6056 6019 5967 5859 6000 4592 5100 0.36
G101838E29747N 6059 5786 5653 5497 5452 5689 4615 5100 0.45
G101848E29756N 5794 5693 5630 5549 5452 5624 4797 5100 0.37
G101852E29776N 6498 6283 5875 5724 5669 6010 4243 5100 0.49
G101895E29799N 6438 6041 5840 5739 5584 5928 4403 5100 0. 46
G101902E29819N 5705 5465 5395 5327 5170 5412 4590 5100 0.62
G101928E29829N 5571 5510 5374 5355 5321 5426 4595 5100 0.61
G101950E29846N 5374 5302 5301 5277 5240 5299 4786 5100 0.61
P 0.40
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Table 2 The geomorphological characteristics mean values of the glacial landforms in Zheduoshan Mountains (unit: m)

UK i B e

(A=K A, A, THAR ELA
hl hz h3 h4 h5
AT 4670 4600 4560 4580 4510 4580 3700 0.40 4060
PRATUFI 6 2531 k)] '
PR 4980 4900 4840 4800 4780 4860 4070 0.40 4380
TRAFLFHY 6 25 vk ‘
IRV
i 4780 4730 4700 4670 4630 4700 3780 0.40 4110
PRAFASIF 1 49 2t vk 1|
PE vk 22
. . 4740 4710 4700 4680 4650 4690 4170 0. 40 4380
PRAF A 55 45 okl
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Fig. 4 The glacial extent in LGM (light blue shadowed zones) of the Zheduoshan Mountains in
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# B i LA = ELA RO, S e A 22 X 3 10
LM UK 2880, FERFSE X, T o e M A 25
111 (5 884 m) (UAFAE , AR & vk A I IE 25 L vE 31 2K
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FRLI A KN BN B R ES h S5 5ET0 vk AR GE
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Table 3 Comparison of geomorphological characteristics of glacial landforms in the eastern margin of

Qinghai-Tibet Plateautz-s.13,15-1&.20»23,26-27.44»48, (unit: m)

R A, ELA AELA A-ELA A, ELA-A, SCHRAC IR
AR LGM — mie LM Bift LM LGM
HEl 4122 — 3 800 — — 300 — 3 600 200 Yang 45, 2007
HEIL 4344 — 3700 — — 600 — 2900 800 PLIAESE 19971
) 4400 L
LI 5590 4 800~5 000 4100  700-900 490 1 490 4500 2 800 1300 WAL, 20071
_ R 2500 1360 )
RS2 4359 - 3 860 — — 500 — P2 A 198611
iR 3250 610
NI 4791 3900 — — 890 — 2 600 1300 Sy, 198917
7R3k 4 800~5 000 4000  Z¥EOO 2750 3550 3000 1850 2150
TG 7556 - EA, 2012
P35 000~5 200 4600  PEHL400 2550 2950 3900 3300 1300
4110 ZR¥E890 1770 4700 3600 510
LIl 5884 5000 ) 580 AL
4380 Pk 620 1500 5000 3900 480
Uk 6250 ZRY% 4 800 4000 800 1450 2250 4100 3000 1 000 XIE, 1986
JuT 4984 — 4100 — — 880 — 3720 380 JE AT, 2017
EET 5588 5 000 4000 1000 580 1580 4760 3300 700 LiuZs, 2018'%!
3.2 HKJIMRHSEERENX Pt T A RIS PR X, VR R

TR g DA T oS A A K R D B (P
T5) VU (g v [ ) B o KRR i K iR
A B R T AR XX AR WL F AL
IR 7 o U A7 A S ek by AR 2
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TE 30 25 MO 5 IR RF IR 9 RS- B 5 VR X
U2 T 3l 1538 46 TR AR s 2h 1 33l , T2 i
RSP s R VIR S G VAR L7 U 7S N T
X R - R 5 0 X 7 g v S i vk

IXUTE 1) 4 s 2y 28] v T AR A0 ek (A 3 A 46 T 5 B0 B2
W AR A 7K, S L XISt XU 5 1) ) ok 1 A 7
R IEITK R

XF U e IR AR s T BE T R L /)
FRWS BT A2 i POl UL = S T
(F24), HAE DU vk 1 35, FEuk) 1 3 UL A2 2
(14 22 S VEAR 5 MU — K BB AR 5 o X Ao
J T M TR 00 A T i e D ] T 1 M R R A
TERY, BIAn 5 T i e 1L DK BR 06 1 35 6% LA ok 1

Fd ST T LA | A S 1P i 2 7 R P 2>

Table 4 Temperature and precipitation at glacier terminal and ELA in Mt. Gongga and Mt. Yulong™*"*¥
VRN 3 ELA
144 I ) vKINFR SCHRSE IR
T WRm WEFC Mokimm R/m BT Fk/mm

— VR TEERE) 3.000 3.9 1940 4900 -4.4 3000 HBE(1993, 2002)

AR <3 ) y

o (3 pial 3700 2.2 1140 5100 -6.0 1 800 2T E(1996)
ERFIL K K15 4400 -1.0 1 600 4800 2.0 1 800 S HIE4AEEY(2012)
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(Khumbu Glacier) , K 111 11 ik $& A /K % (Jengish
Chokusu, 7 433 m)—{T 4% HLI§ (Khan Tengri) P8 3
B g P 5L 52 vk 1] (South Inylchek Glacier) , 1
L Lk 35 se 5 N 28 22 Bk )1 (Fedchenko Gla-
cier) . Fr 4% HL i (K2) P A 1) 5 I 3% K )1 (Siachen
Glacier) A1 B8 vk )1 (Biafo Glacier ) 545,

UK 2 8 X5t B A T8 A7 5 2 UK el vy R 2 b T
N R HLI AN B T K )17 98 L 3 B ) R R ok T
AT AT 140 3 UKl o3 A FETE 3R 4 200 m LA
e o v R K e 9 R R e R A M e s T
Z WLt UK & B ) A7 A A0 1) RS 8 3l LB o, 2
ok WA 2, S 2, 3 sh ki, = o e &
B, K FEN, R, 8 T o 2k
Ei I O L

4 %ig

B AN AR TR ISR AR (P S Rk
I 4 B YBE , W AreGIS T B, X472 117k )1 Hb 5
K HAFFAE S BOIEAT TR BRECRTHE . S5
X B AEAR AR, AR X vk [ 3 5 35 2k R R vk
W (LGM) LI vk A 877

58 XA 189 25 vk 1T, THI #H 497 km®,
F2 M A S AUAT DK F KON oS DK AT A oK1
WFSE X oK) RGBS, ELA PE3E 9 4 380 m 43k
H 4 110 m, #1122 270 m, #5578 H 23 2K & A A i ik )1
KB HABA R K A, ok A R B 10 KA
WA KT AR W 3 AR 3 s 1l BoE iR 2 Rk <
T B Ak 43 7K U B P B B O AR K 4, B KRR
D AR TF U KE o UK A i 5 BE AR B AR P 3 v
[ AR s LR K IV RRAE . oK) R & XS A
T8 A7 5 Z K et A 3 i LA e AR 22 A vk sk T |
6 IRV (UIEA) S48 /s Hofg ek vk
JIJE

T e T S G JE o Ly s R vk 1] % B A
R U 114 1L kK 38 A7 A R ) KT IE 282 1Ll 4 7
] KRR ) | L REIR AR R X HOE | ik & B K ALK
JEA RIS . 3T 22 vk 55 4 7= B 3R IX b P 4%
PR ERIE TR E X k1| % 5 B T B 52

2% 3Tk (References) :

[1]  Wang Hui, Liu Jie, Shen Xuhui, et al. Influence of fault geom-
etry and fault interaction on strain partitioning within western Si-
chuan and its adjacent region[J]. Science China Earth Scienc-
es, 2010, 53(7): 1056-1070.

[2] Li Zongxing, He Yuanging, Wang Shijin, et al. Changes of

[7]

[10]

[11]

[12]

[13]

[14]

some monsoonal temperate glaciers in Hengduan Mountains re-
gion during 1900—2007 [J]. Acta Geographica Sinica, 2009,
64(11): 1319-1330. [ 22340, fITopk, Eii4r, 4. 1900—
2007 474 T LU DA 23 MR PE R KN AR [T ], M B4, 2009,
64(11): 1319-1330. ]

Cui Zhijiu. A preliminary observation of modern glaciers in the
Mt. Gongga, Hengduan Mountains[J]. Acta Geographica Sini-
ca, 1958(3): 318-342. [ A . BT BLACHKII B0 25 W
#6(J]. HbHREH, 1958, 25(3): 318-342. ]

Li Jijun, Su Zhen. Glaciers in Hengduan Mountains[M]. Bei-
jing: Science Press, 1996. [Z=¥], J32. filWiLL vk [M].
Jent: Bt 1996. ]

Liu Qiao, Zhang Yong. Studies on the dynamics of monsoonal
temperate glaciers in Mt. Gongga: a review[J]. Mountain Re-
search, 2017, 35(5): 717-726. [ X745, 5K 55 . S ¥ig vE0)
VNI S 5T P BUR S BT ] hdhedi, 2017, 35
(5): 717-726. ]

He Ze, He Yuanqging, Zhang Zhigang, et al. OSL dating of the
Quaternary glacial sedimentary sequences at Mt. Yulong, Chi-
na[J]. Journal of Glaciology and Geocryology, 2016, 38(6) :
1544-1552. [T, fpoc R, skabll, 4. FdeS ihuk) T
J¥4] OSLE4E(T]. vk 1, 2016, 38(6): 1544-1552. |

Shi Yafeng, Cui Zhijiu, Su Zhen, et al. The quaternary glacia-
tions and environmental variations in China[ M ]. Shijiazhuang:
Hebei Science & Technology Press, 2006: 407-441. [ Jifif X,
EZA, B8, & hEE LK SHEEIM] AK
FE - LR AR R AL, 2006: 407-441. ]

Cui Hang, Cao Guangchao, Chen Kelong, et al. A review on
the reconstruction of palaeoclimate by glacial landform in the
Tibetan Plateau and adjacent mountains[J]. Journal of Glaciol-
ogy and Geocryology, 2021, 43(1): 254-262. [ 4L, &)~
L BRSETE, S T I BN &S Lt ) K| A R
SRMBTFREERT]. Wk, 2021, 43(1): 254-262. ]

Liu Beibei, Zhang Wei, Cui Zhijiu, et al. Climate-tectonics
coupling effect on Late Quaternary Glaciation in the Mayaxue
Shan, Gansu Province[J]. Journal of Glaciology and Geocryol-
ogy, 2015, 37(3): 701-710. [XIEfE, skml, 2N, . F
e JE R AL B E T L LI 56 DU 22 k)1 R B I S R i A S
[J]. vkhl%+, 2015, 37(3): 701-710. ]

Zhao Jingdong, Wang Jie, Shen Yongping, et al. Distribution
and features of glacial landforms in the northwest of the Die
Shan, west Qinling mountains [J]. Journal of Glaciology and
Geocryology, 2013, 35(4): 841-847. [BI4&, A&, kK
-, AL PHZRIE R L P AL VKO A o A SO AELT ] vk
%+, 2013, 35(4): 841-847. ]

von Wissmann H. The Pleistocene glaciation in China[J]. Bul-
letin of the Geological Society of China, 1937, 17 (2) :
145-168.

Yang Jiangiang, Cui Zhijiu, Yi Chaolu, et al. “Tali glacia-
tion” on massif Diancang[]]. Science in China Series D: Earth
Sciences, 2007, 50(11): 1685-1692.

Zhao Xitao, Zhang Yongshuang, Qu Yongxin, et al. Pleisto-
cene glaciations along the western foot of the Yulong Mountains
and their relationship with the formation and development of the
Jinsha River[J]. Quaternary Sciences, 2007, 27 (1) : 35-44.
[, Rk, AT, A% 3 el v 7t st ol A
RHEEWIMAREMRR ] HMLr5e, 2007, 27
(1): 35-44. ]

Kong Ping, Na Chunguang, Fink D, et al. Moraine Dam relat-
ed to late Quaternary glaciation in the Yulong Mountains,
southwest China, and impacts on the Jinsha River[J]. Quater-



414

WHEFARAE  DUNREE I 22 LR U v 00 oy oA | sl A i

1127

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

nary Science Reviews, 2009, 28(27/28): 3224-3235.

Cui Zhijiu, Xie Youyu, Li Hongyun. Paleoglacial traces and
series of Mutiglaciation in the Luojieshan Mountain [J]. Jour-
nal of Glaciology and Geocryology, 1986, 8(2): 107-118. [ #
ZA, BT, AR DO B P R L O 2 A
WEUIIRIII]. VIR, 1986, 8(2): 107-118. ]

Liu Gengnian. Research on glacial erosional landforms: case
study of Luojishan Mt. western Sichuan[J]. Journal of Glaciol-
ogy and Geocryology, 1989, 11(3): 249-259, 287. [ XI#k4F.
JITPE R Lok 1 = i AR 5T [T ). w14 =, 1989, 11(3):
249-259, 287. ]

Zhang Wei, He Daiwen, Liu Libo, et al. Evolution of glacial
trough and influence factors of the Qingshui Valley in Luoji
Mountain, Sichuan Province [J]. Progress in Geography,
2014, 33(10): 1397-1404. [KEL, FOARSC, XU, 4. 1Y
JUHER B2 11033 K 38 A R A A B HC S e R R [T ], s PR 2
HEJE, 2014, 33(10): 1397-1404. ]

Ma Qiuhua. Quaternary glaciation on the west slope of Mt.
Gonggal[J]. Journal of Glaciology and Geocryology, 1994, 16
(1): 60-65. [ ThEKHE. TTME LI PEIAY A PO 2 vk NAEFILT]. ok
JI A, 1994, 16(1): 60-65. ]

Owen L A, Finkel R C, Barnard P L, et al. Climatic and topo-
graphic controls on the style and timing of Late Quaternary gla-
ciation throughout Tibet and the Himalaya defined by 10Be cos-
mogenic radionuclide surface exposure dating [J]. Quaternary
Science Reviews, 2005, 24(12/13): 1391-1411.

Wang Jie, Pan Baotian, Zhang Guoliang, et al. Late Quaterna-
ry glacial chronology on the eastern slope of Gongga Mountain,
eastern Tibetan Plateau, China [J]. Scientia Sinica (Terrae) ,
2012, 42(12): 1889-1900. [ EZ, MMM, EE, 5. 5T
L L1 ZR 3 b ST i 0T R v VR AR AR r 52 (T ], p I
Rl hEkRlE, 2012, 42(12) : 1889-1900. ]

Zheng Benxing, Ma Qiuhua. A study on the geomorphological
characteristics and glaciations in Paleo-Daocheng ice cap, west-
ern Sichuan [J]. Journal of Glaciology and Geocryology,
1995, 17(1): 23-32. [FRARS, DhRkAE . )11 PG Akt vk i 9
SRR S v ], v L, 1995, 17(1) : 23-32. ]
Zhou Shangzhe, Xu Liubing, Cui Jjianxin, et al. Geomorpho-
logic evolution and environmental changes in the Shaluli Moun-
tain region during the Quaternary [J]. Chinese Science Bulle-
tin, 2004, 49(23): 2480-2484. [ M ¥, VFXILE, AR,
LU E RIS INLHSR T SR EET] B,
2004, 49(23) : 2480-2484. |

Xu Liubing, Zhou Shangzhe, Wang Jie. Pleistocene glacia-
tions in the Shaluli Shan and the influences of southwest mon-
soon on the glaciations during the Last Glacial period[J]. Qua-
ternary Sciences, 2005, 25(5): 620-629. [¥/FXI &S, ¥,
EA . U B oA P B 74 R 2 X S0 AR kA
PKONEFIR 0T ], S5 P0208F 5T, 2005, 25(5): 620-629. |
Ou Xianjiao, Lai Zhongping, Zeng Lanhua, et al. OSL dating
of glacial sediments from the Qinghai-Tibetan Plateau and its
bordering mountains: a review and methodological suggestions
[J]. Journal of Earth Environment, 2012, 3(2): 743-756.

Fu Ping, Stroeven A P, Harbor J] M, et al. Paleoglaciation of
Shaluli Shan, southeastern Tibetan Plateau[J ]. Quaternary Sci-
ence Reviews, 2013, 64: 121-135.

Zhang Zhigang, Wang Jian, He Yuanqging, et al. MIS 3 glacial
advance of the paleo-Daocheng Ice Cap, southestern Qinghai-
Tibet Plateau [J]. Journal of Glaciology and Geocryology,
2017, 39(5): 957-966. [KZERI, £, fITLpK, 4. MIS 3
PS03 5 8 53 DA AR T S R S oy o R K SRR RS LT ). kT R

[27]

(28]

[29]

[30]

[31]

[32]

[34]

[37]

[38]

[39]

+., 2017, 39(5): 957-966. ]

Liu Shuzhen, Chai Zongxin, Chen Jiliang. Preliminary investi-
gation on glaciation in Siguniang Mountainous region of Wench-
uan County in Sichuan Province[J]. Journal of Glaciology and
Geocryology, 1986, 8(1): 72-82, 99. [ X, 4530, Bk
AREL . DU SO B DU R L X Ok PR 2 5 2 (). vk
N, 1986, 8(1): 72-82, 99. ]

Liu Beibei, Cui Zhijiu, Peng Xu, et al. Using '’Be exposure
dating to constrain glacial advances during the late glacial and
Holocene on Mount Xuebaoding, eastern Tibetan Plateau [7].
Quaternary Research, 2018, 90(2): 348-359.

Bi Weili, Yi Chaolu. Review of ESR dating technique in Qua-
ternary glacial chronology[J]. Journal of Glaciology and Geoc-
ryology, 2016, 38(5): 1292-1299. [Ee4i 77, ZsA% . ESR
SERORTESE WL v AR R S sk [ ], ok
2016, 38(5): 1292-1299. ]

Chai Le, Liu Liang, Xu Shan, et al. Quaternary glaciation of
China, constrained by electron spin resonance dating[J]. Terri-
tory & Natural Resources Study, 2018(5) : 62-65. [ 4¢4k, Xl
S5, VI, 45 . LLESR ARy 29 A P 1R 45 0 22 pi WP 51 iF
gel1]. E L5 ASRBIRAFSE, 2018(5): 62-65. ]

Liu Jinhua, Yi Chaolu, Li Yingkui. Reconstruction of the neo-
glacial glacier in the Qiangyong valley, Mt. Kaluxung, South
Tibet[J]. Quaternary Sciences, 2018(2): 348-354. [ X4 1€,
Sy, L R R G RS B BT kT OO R
THIL. SBINAHETT, 2018(2): 348-354. ]

Yi Chaolu, Cui Zhijiu, Xiong Heigang. Numerical periods of
quaternary glaciations in China [J]. Quaternary Sciences,
2005, 25(5): 609-619. [ Gy, EZ A, ARG, A [E Y
UK BAB AR R ) 23 [T, SR IM A2 05T, 2005, 25(5)
609-619. ]

Zhao Jingdong, Wang Jie, Yang Xiaohui. Review, progress
and prospect of the Quaternary glaciations in Eastern China
(east to 105°E) [J]. Journal of Glaciology and Geocryology,
2019, 41(1): 75-92. [BIFZR, EA, HBEHE . P IE KB
(105°E LAZR ) &5 DU 22 oKk ) F 52 1 JBsE | a0F Joe B S 2 [0 ). ok 1] o
+, 2019, 41(1): 75-92. |

Liu Gengnian, Chen Yixin, Zhang Mei, et al. Glacial land-
form chronology and environment reconstruction of Peiku Gan-
gri, Himalayas [J]. Journal of Glaciology and Geocryology,
2011, 33(5): 959-970. [XUBF4E, PReidE, kMg, 4%, &5 DL
A LA B KT S A A A P B e R AR AT 5
[J]. vkl%L, 2011, 33(5): 959-970. ]

Strasky S, Graf A A, Zhao Zhizhong, et al. Late Glacial ice
advances in southeast Tibet[J]. Journal of Asian Earth Scienc-
es, 2009, 34(3): 458-465.

Bai Mingkun, Chevalier M L, Pan Jiawei, et al. Southeast-
ward increase of the late Quaternary slip-rate of the Xianshuihe
fault, eastern Tibet. Geodynamic and seismic hazard implica-
tions [J]. Earth and Planetary Science Letters, 2018, 485:
19-31.

Mix A C, Bard E, Schneider R. Environmental processes of
the ice age: land, oceans, glaciers (EPILOG)[J]. Quaternary
Science Reviews, 2001, 20(4): 627-657.

Cui Hang, Wang Jie. The methods for estimating the equilibri-
um line altitudes of a glacier [J]. Journal of Glaciology and
Geocryology, 2013, 35(2): 345-354. [4EfL, EA. vk
it 5 2 9 Al B O ik [0] kIR R, 2013, 35 (2) -
345-354. |

Ran Zeze, Liu Gengnian. Rock glaciers in Daxue Shan, south-
eastern Tibetan Plateau: an inventory, their distribution, and



1128 K JI

+ 44 &

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

their environmental controls [J]. The Cryosphere, 2018, 12
(7): 2327-2340.

Liu Junnan, Liu Gengnian, Peng Xu, et al. Equilibrium line al-
titude distribution characteristics and influencing factors of mod-
ern glaciers in Yadong-Kangmar, Himalaya range [J]. Acta

Scientiarum Naturalium Universitatis Pekinensis, 2018, 54
(2):398-406. [XI25, XHHE, 0, 5. & BHUHELE

AR B B AR DR P o B A AR AE B R [T, e
SRR (A AR , 2018, 54(2): 398-406. ]

Xiao Jing, Liu Gengnian, Nie Zhenyu, et al. Glacial evidence
of aridification in the Tianshan Mountains since Last Glacial
[J]. Journal of Glaciology and Geocryology, 2018, 40(3) :
434-447. [ M35, XUBHE, ZIRT, 4. RIRRIKBZOE T
00 AR B vk N E g (3], vk I Pk -, 2018, 40 (3) -
434-447. ]

Wang Xiaoru, Tang Zhiguang, Wang Jian, et al. Analysis of
influencing factors of spatial difference of snowline altitude at
the end of ablation season in the High Mountain AsialJ]. Jour-
nal of Glaciology and Geocryology, 2019, 41(5): 1173-1182.
[EmEh, DL, B8, 5. W E L X R S RIS m R
23 (0] 22 S RS2 WAL R R e A (0], vk IR £, 2019, 41(5)
1173-1182. |

Liu Shiyin, Xu Junli. The second glacier inventory dataset of
China (version 1. 0) (2006—2011)[DS]. National Tibetan Pla-
teau Data Center, 2012. DOI: 10. 3972/glacier. 001. 2013. db.
Su Zhen, Liang Dalan, Hong Ming. Developing conditions,
amounts and distributions of glaciers in Gongga Mountains [J ].
Journal of Glaciology and Geocryology, 1993, 15(4) : 551-
558. [JR%, B2, UL . ST Pk vk I R AR M
SIARRFAELT ], VKDIAR L, 1993, 15(4): 551-558. ]

Su Zhen, Shi Yafeng, Zheng Benxing. Quaternary glacial re-
mains on the Gongga Mountain and the division of glacial period
[J]. Advance in Earth Sciences, 2002, 17(5): 639-647. [ Jr
B, MRERL, FBA DG DT A Y 22 ik 1] st R K vk 9 Rl 4y
[J]. HBRELIERE , 2002, 17(5): 639-647. ]

Kuang Mingsheng, Li Jijun, Zhao Yu, et al. A study on the
quaternary glacial relics in the Gongwang Mountains in the
northeast part of Yunnan Province [J]. Journal of Glaciology
and Geocryology, 1997, 19(4): 366-372. [, 2,
BRH, G5 2 A ARSI S vk G R (1], Uk
N+, 1997, 19(4) : 366-372. ]

Yi Chaolu. A preliminary research of geomorphological and

[48]

[49]

[50]

[51]

[52]

[53]

[54]

depositional features of pleistocene glaciations in the east slope
of Xiaoxianling Mountain in the Southwest of Sichuan Province
[J]. Journal of Glaciology and Geocryology, 1989, 11(1): 76-
81, 101. [ st U1 V4 R &1 /DN A e 2 33 S 1 vk )1 3 35
5ok IR AE A R0 2B 5T ], ok R, 1989, 11(1):
76-81, 101. ]

Zhou Shangzhe, Wang Yaohua, Xu Liubing, et al. Past glacia-
tion on the Longmen Shan[J ]. Journal of Glaciology and Geoc-
ryology, 2017, 39(2): 292-298. [J& ¥, TFHEAE, XL,
& e Tl vk AR T LT]. vk 42, 2017, 39(2) -
292-298. |
Wang Zongtai.
method [J]. Journal of Arid Land Resources & Environment,
1992, 6(4): 1-10. [F5AK . [ k1 BRI RCHAT 7 2
FFT]. TRXEESHE, 1992, 6(4): 1-10. ]

Yao Tandong, Piao Shilong, Shen Miaogen, et al. Chained im-

Glacier dimension in China and its analysis

pacts on modern environment of interaction between westerlies
and Indian monsoon on Tibetan Plateau[J]. Bulletin of Chinese
Academy of Sciences, 2017, 32(9): 976-984. [ Bkfi#k, fhi
Je, VbR, AR R S 7 XU LA A AR R T
P EERGUIR L[V, E A2 BEBE T, 2017, 32(9)
976-984. |

Peng Guikang, Li Zhiyou, Chai Fuxin. The relationship be-
tween topography and precipitation in Ya’ an district[J]. Pla-
teau Meteorology, 1985, 4(3): 230-240. [ 5, 2=dik,
SR ML B SRR R LT ], WA, 1985, 4
(3): 230-240. ]

Li Yueqing, Zhang Xiaochun. Main advances in the research
of “Ya’ an sky leakage” [J]. Torrential Rain and Disasters,
2011, 30(4): 289-295. [Z=ERYE, ke . “HE2 Kl "L
HEELT]. BEMIUCE, 2011, 30(4): 289-295. ]

Miao Qiuju, Xu Xiangde, Shi Xiaoying. Water vapor transport
structure of anomalous rainy centers in the ambient area of Ti-
betan Plateau[ J]. Meteorological Monthly, 2004, 30(12): 44-
47. [ERKAE , ARAEEE, i/ NoE . 750 JRUR 2 5 2R G
B FORPEEIE[T]. <4, 2004, 30(12): 44-47. ]

Xin Huijuan, He Yuanging, Li Zongxing, et al. Inter-annual
variation of temperature and precipitation gradient at the eastern
slope of Yulong Snow Mountain[J]. Earth Science, 2012, 37
(Suppl 1): 188-194. [-2I, fITUpK, 4584, 5. £ T
L AR 3 R AR B A AR AR () ). Bk FR2F, 2012,
37(3 T 1) : 188-194. ]



43 WHEFARAE  DUNREE I 22 LR U v 00 oy oA | sl A i 1129

Reconstruction of glacial extent of the Zheduoshan Mountains,
eastern Qinghai-Tibet Plateau and its climatic implications

YANG Shuran, YANG Weilin, HAN Yesong, YANG Yanmin,

LI Mengzhen, CUI Zhijiu, LIU Gengnian
(MOE (Ministry of Education) Key Laboratory for Earth Surface Processes (LESP), College of Urban and
Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Zheduoshan Mountains is located in the eastern margin of the Qinghai-Tibet Plateau, in the transition
zone from plateau to mountains and valleys, with well-preserved glacial landforms. It is of great significance to
study the glacial landforms to reveal the coupling mechanism between the evolution of topography and paleocli-
mate change in the eastern margin of the Qinghai-Tibet Plateau. On the basis of field investigation, combined
with Google Earth remote sensing image, The Second Glacier Inventory Dataset of China (Version 1.0) , gla-
cial landforms and its characteristic parameters are identified and calculated. A total of 189 ancient glaciers were
identified, covering an area of 497 km®. Based on the available chronological data, the glacial landforms in the
study area are mainly remains of glaciations since the last glacial maximum (LGM). The results show that the
height of LGM glacier equilibrium line (ELA) is 4 380 m on the west slope and 4 110 m on the east slope, with
a difference of 270 m, indicating that the east side of the watershed is more favorable for glacier development.
The widely developed glacial lakes, glacial bedrock surface, roche moutonnée, etc. , and deep glacial trough
(U-shaped Valley) indicate the characteristics of temperate (marine) glaciation; the positive glaciation ampli-
tude, glacial valley orientation and erosion landforms reveal that the terrain conditions and water vapor sources
in the accumulation area have an important impact on the development of glaciers in the study area.

Key words: eastern margin of the Qinghai-Tibet Plateau; Zheduoshan; glacial landforms; paleoclimate
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