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Fig. 1 Example map of study area extent and created glacial valley cross section in the middle and west Tanggula Mountain

(A ice cap action area; B: ice cap glacier to valley glacier transition action area; C: valley glacier action area)



414 sk ERAE R R R P B R A T3S B R e R R 2 1339

XA g . &L REP L Gn L LA
WJZ A A R RO AR A BRIR SR A BRSO
H AT

2 MEIERHE

2.1 HIBRIESEE

Ph ArcGIS10. 6 VE ARG, FH T4 BT ¥ |
P A M AT L AR IO IS R AR R A L A TR
(] H s ] WGS-84 A b 7 Ak BRECHE o AR SCAfE T Y
GDEMV2 30 m 43 5 119 557 i R 50 1T LA DA 1 34
73 [8] K P8 2= ) v (https : //www. gscloud. cn/) T %% .
R A8 B 37 S B 2% 22 AT B 98 R IR 25 5 4 ik
i P&, B8 BOE 5% (X 37 J5 SR30T 3 5 /N A b A
Wb Bk & A kIS4 91 %% . B TR IkK
9T LR A UK TR 25 T 25 R0 T 00T , 2 Ji5 I LAl o g
SEMA R /N AR SC AR W vk LSk f vk 1R FH A S
VERI R, 3R HE A 0 A S mT LA i B AR AR 2
B4 UK 8t 300 2 5 O — S A 2% AT LA e AR 4 CF 32
FTSAM ¥ 5 A YR UK I VK 90 J5 Vi 248 v B, A%
J&5 P10 F THAR 325 BIVRT B 22 R 48 B R g o 1 SE AR
it VK| b 55 S A SRR AE B 2 B 45 VKR 45 1 R B0
[l , SR J5 56 1B 28 45 P9 1) DEM A= B i) ] 4% 12 40
P, R T AERG M R BOR UK R 7E A WO E]

KRBT T E X IR &1 000 HFHE. =2
J5 i F ArcMap 7Y ET Geowizards 32k T. ., Bl m]
H 2 A BUFe 2 96 B H e 5 T AR 4 . A
SCHE ) B BE 2 2 km, PR RS 56 B AT D RAR
AT S5 5T XN T A LA 25 A . 2 IR BT IX vk
JUAE R A HbRRAE 1 28 () 5 B g 2R 4 A i — 4%
BT EA SRR L (B D, &EET
DEM #{ 48 £ B S5k e 1) v R AOHE | SR A
PiF A MATLAB AR VIS, Hr Az
A7 SR i A W48 2 15 BE AR I B 2% 48 M SE PR Ay IR
BEAT IS A BRI o AR SO AT JE A 38 3 4 A b
3245 G B A5 AR L
2.2 ViEHER

LUy DX 3 K AR P ML 7 22 57 25 16 R o
A Hb A T A B9 AN [R]85 A 2 VB k)|
HRUIE, AR ST T 48K BT e vk
VIR B 0 43 T T AR (A,) 5 AR AR [R]85 R 53 B2 1
AR VIR AR A T AR (A) B e &R . VAR ()it
ER/NGWOR

V=(4,4,)-1 (D

VIR AR IR 5 VTIE R 1 e 22 TR,
FAHM VBRI VERECRH 0, “UIE A1 V 45 5>
0; MM ViEE<0(E 2) .

(a) V=-0.5 (b) V=-0.2

(c) V=0

(d) ¥=0.2

K2 VAR BRI E A TE BN I 5

Fig. 2 Correspondence between " and corresponding valley shape

2.3 VIEEIS5bEZENXER

e i KONl 4 5 — A 35 T P 2SS 2R U
T, AR i T pR BB ALV 8 BB AR B R 5K
AR CUTIER VISEAT IR A .

xy - foax”dx

v -1 (2)

X

2
BEMIAFE] VAR b EA SRR
(3)

QR 350 T O A 2 X AR 1), IR 43X A 2
FE A R T 1 V 6 5505 7 pR B b (5 22 119 56 R ]
AR FRR, HMERIEMHLKR, Hok, Hl
(R U A 25 R ) 1 b (i R B AR PR 1. 5~2. 517
T 2 %sF IO 119 L T80 K )1 A 25 A T VAR BN A T
0.20~0. 43, BRI VIEEUNF 0. 20 A4 2B V7
JEA M AU AR L P B A R AR /N s A F
0.20~0. 43 Z [a] J& T HA7 LA U TR B 1 oKk )1 |
BsMAFO BB UIEAILESEL



1340 K I

7 + 44 %

. HEIHHL PRI VIEHOR T 0. 43 A4S —
MEARIKTER B RE S A IRA Jeffy, Ao B4
90°, H AT BEYR A A i, S A 5L B R RR IR " B3
S MIES . BT RS AR T 2
X ARG 0, (0 — AR 228 K, Br LATE SEBR 3
BRI H b3k 26 06 V36 805 R 45 50 s AR AT
X
2.4 HOIRIRIEE

G SRR < 24 FA 5 ) R 28 % 5 — M BEARRAE 5
i 45 KT, IR 20X AN PR 2 X R BRAERAE Y (1423 ] 43
A 1% 5 B AL, ELARSS SR ¢ il i GeoDetector
AT DIGRER ™, AR ) ek R

2N (@)
No?

A LEX M Y502 W 2Rl X NN
AR 2 b A X B B ITEL o Fl o Al XL Y )
I 2. q WBUEIEE N [0,1], g (A 8K KR 52 0
R XXTHU PR Y AR e . RS LR, g (H
FIERIEF X e T YRS [R50, g R0
NMEHHNF X5 Y RAITMER,

ZZ B TR A R R Xs B9 22 H
YERT, BRIPAS 78 I £ X, 0 X, Ao L [B)7E R okl 33 4
fIE Y B fif B RE 7 23 R/, slX SE P Z KT Y 11
SR A BT Y o BRI S BT X A
X,HZEXT Y gl :q(X) \q(X,) , HUIHE AR
ZHNH g :q(XNX,) , mGEH q(X) .q(X)5
g(X,NX,) AT H#E . A H M5 R A & LA JLFP .
(1) BAAFE R FR q(XNX,) >q(X,)+q(X,) B FoRAE L
PEIESE 5 (2) MAFFER R q(X,NX,)=q(X,)+q(X,) I} %
INAHEANST 5 (3) BAETE R & q(X,NX,)>max[q(X,),
q(X,) [N FR7RAA FHE5 ; (4) MAA7E X R min[¢(X),
q(X,) I<qg(X,NX,)<max[q(X,),q(X,) B} Fm HH
LM 55 5 (5) BAFFE X R ¢(X,NX,)<min[¢(X,),
q(X,) B RN AE LI 55
2.5 KINEAEESZTESRHHNEE

FR vk 1) & B Rz S RRAE , 52 0 vk )1 FE 4 T2
BEMEM R R EEA MR R K8 TR E K
JIMERRE AR E SRR, Hrp g R
R F LRI HIE AR B R A 53 1] 5 oK )1 B
FIRZIEHG vKNAEH X B Ak NAE HIE 225 . B
AT T, Wi R i 30 P 1 R 5 T 07 8 A ¥y 395
{8 I PR 2 i 32 BR300 T 457 8 DA b 1l b ) e
e A TR AR 1 5 SR AV A VA R B ) 2 {1 5 AR S A

g=1-

A5 T i) 2 o A% A 228 I v i) 57 A 1T 1Y)
], R 1 0° £ 360° A 1EAL 5 1], —22. 5°<B<22. 5°HIN
7, Jdbin 522, 5°<B<67. 5P I NE %R, B At
] 5 DAL IS HE N £ K K HHE . SE .S .SW . W NW £
AR HABAG A I . W 5T XA A 501 ARG B R
FL&R P (E3) o BT oK A A B9 A ¢
ELA Bl AR B 5y, BB s 58, i LLuk) 1 A
DT AR AT o oK o P A2 (ELA) LA E B ok & &
T AR R B2 X B B AR, Horb SRR vk i 2
o I CR LM TSAM vA F 2, ¥{HZ) R 5 200 m,
ST N BB SE AR5 kAR FE 22 248 Ll
RG-S BLA S 2 220 sl 4 fip
7N AE 58 DX R T JBT 53 53 42 LA 78 o B K ol 84 oK
JU S DAAR 2 S B R K ]2 DX PN e ) 4 2 35
T2 3 A M R L RIS (K 4) . ik i Ak
Tkt A8 ) 5 A | i LA AR SCA ) P s BP0 2 )
IRER AHSCFHE

NE

SE

S
B3 k)R i 1) B
Fig. 3 Glacial valley heading rose map

3 SRS

3.1 KIEAEIERSSHNE

9T X vk 1 # A K 2. 5~12.5 km, 13 58 J&F
1. 8 km, % 100~200 m, 4K /T 5 690~4 710 m. it
SRS ERWY WF ST DX Pk RS A3 A ) T VA8 R0 e/
{E°N 0. 04, 5 KAE A 0. 95, H{EH N 0. 42, 4545 H 5]
1 1)V 48 BEUE >0, Hor, v #541<0. 20 9 A 17
25,15 19%; VIR BT T 0. 20~0. 43 Z [A] 9 A 44 2%,
17 48% ; VI8 %0>0. 43 (45 30 4%, 11 33% (1K1 5) .

G390 G T b 3 RN e B 1) KON A A5 T VAR AL



414 sk ERAE R R R P B R A T3S B R e R R 2 1341
91°30'00"E 93°00'00"E
B
33°00'00"N | D o 33°00'00"N
e 1>043
o 02<V=<043
o <02
VKRS 4
AP
o BURUKI [ ] WORRE Ve b
NE: i N1 [0 B8 TUE e IoH
[ BT LSS YLt
32000000 | I IERAERE BISPRIERAERE [0 Ve RN i+ R 1 32°00'00"N
[ EREREEE ] RABRGEBEIR — RAEREE R — KRIERBEE
L ERARE AR KA I KA SR A MR TUA Ve
[ istmmat S5mE s 5E I ERA SRED A RE DA IR R R A B
91°30'00"E 93°00'00"E
P4 JEdpol ep v v e ECS A A s
Fig. 4 V and lithological distribution map in the middle and west of Tanggula Mountain™"’
Lof S B 8 25 ¢ T T 4 5 0 JE 25 2 7 BOREAR 22
ol LSO k. b O R IV HROR M
> Jfii 0. 10, f KAHH 0. 95, SI{E A 0. 42; FIHE & 7 9 vk 1]
0 2V 48 B /ME D 0.04, 5 R AE K 0.95, B MH
osl $70.47,
e HBC PR R A5 HR S T 2R S e SR S ) R
021 WA 37 % 31 2123 550 ARERUKIINAE A V 45 %
il <0.20 A 1045, 7 27%; VI8 5T 0. 20~0. 43 2

JE A BLLL B
K5 Rl hn il v B VRS RO 1Y
Fig. 5 Vbox diagram of the middle and west section of
Tanggula Mountain

PLor BT HL & B RHIE B 22 5, e B oK) s 5467 F b
WA 52 55 L TRV A 39 55, LR A0k
A VIRECR I, oAb ia 2 R YR 43 & B R IE
25 AR, LB VKN FE AT V 45 40<0. 20 196 6 2%,
d 12%; VAE B T 0. 20~0. 43 Z [0 1947 31 45, 15
60%; VI8 50>0. 43 19AH 15 %%, 5 28% ., Bk )1
AV HEE<0. 20 (A 11 55,2015 29%; V f8 50 T
0.20~0. 43 Z[AIA9A 13 5%, 1 33%; V H841>0. 43 1)
154, 0 38%(E 4 & 6), HILnAT UL, b3k )
AEEEHH AR UIRES, R4
E7HIEA D E A B VIR [a AL U i I

[ B A 20 45, 1 54%; VIR E0>0. 43 W H 74,5
19%. H 3 vk A 2% V 48 $0<0. 20 (A 5 2%,
16%; V55 T 0.20~0.43 Z [ A A4 19 5, 5
61%;V H550>0. 43 B9 7 45, 15 23%. PEIF k)1
A VIEEL<0. 20 94T 2 5%, 15 9% V 85N T 0. 20~
0.43 Z A 94 545,15 21%; V 15 %0>0. 43 1A 16
5,01 70% (K4 K 6) o Horp RIS A1) V 45
Bt /MEN 0. 04, e KAAN 0. 95, YA M 0. 365 3
VKRS A V F8 B0 /IME R 0. 04, Fe KAE K 0. 95,
BIE R 0.40; PH A vk I RS 45 V 48 B0 i /ME R
0. 04, e KAE M 0. 95, YA M 0. 64, iRZER KM,
UK VK1 % 8 XA A V 38 B3 (A2 = A XKk
R, B4 DR R IR0 A= DR B 4
588 10 L2 KO T A FH IR GE  IX AR 23 v 3 B
ARARL , ELA A TR 2540 DL LR U™ o0 3 AR Tl AR A
5. S LR BG N E AT RE S B &R 0K 3



1342 K JI

7 + 44 %

[L:F1
m0.43<V

m0.2<1<043
= <02

ek

0 1020 30 40 30 60 70
H4rH/%
(a) ALY

gl

Gl

HRit

m0.43<y
m02<V<043
= <02

0 1020 30 40 50 60 70 %0
B4r/%
(b) AR

Ko Lyl VAREUMREAE () FIAR (B 78 =38 V 58U RHE (b)

Fig. 6 V distribution characteristics of north-south slope (a) and V distribution characteristics of east, middle and west slope (b)

JINFE VIS . AT, va AR 1w ) i, vk
BRI & FE X M e T vk 4 o i 2k
AT R 2l K Y5 20 3k o IR, i X vk
JIRUARR, vk 3 s, vk )R h e g 55, 1
AT T /B o 0 AR SR Hh e 1)
T 25 PG AR5, BT LA e DX U1 B 477 5 AN g 8
ZU, URAR I BE A Py &, M A I A T T
RO . BRILZ AN, FIE AT BOIE T et S
VRHTHOE RYE VIR IR A G,
3.2 BAEINERSHEmERS

o BEPRIAS AT L3 B 4% D9 3R A 2 8] o S P
HIZ 1Al A IR AE AN R R LR T A P
B EZES . MR G g (678 14 N R S A

A5 TE 25 (8] 1 AH OGP 2 BE i 2 vk AR X T AR
(0. 3695)>VKJI{EFIE2 (0. 2143)>% 14 (0. 1816)>
P BE (0. 1784) > Hb JE & AR BE (0. 1221) > K 1| £ Jit
(0.0973) > 4511171 (0. 0680) . A Ik, I ik %E & AY
PRI 22 rp pKk A PR X T AR R oK1 A L OE 22 [ R 2 AR
WFFE X VKR4 T A 25 () o3 S e R R P il IR 3%
HEAERR, OO E Mg R ER R,
e Ja Se VKPR A R i m R & . 0k, g (E XTI
M p EARF T HAHFRBEE. —8ims, iE
p (AN 156 B R 2 X6 R AR B Y A9 5% ik i 3
EAT S5 i Ak 2 S 5 /0N (CAn g B R b T AR AR )
X EFHHEER A RBSERp AEKXN
R

1 HEREN AR A R A5 R

Table 1 Detection results of each factor of geographical detector

W BoEx, wRRKEx,  MewEx,  AIEEKEEX,  KIEHEEZX, kIR,  AEx,
qfd 0.1784 0. 1221 0. 0680 0. 3695 0.2143 0. 0973 0. 1816
pla 0. 7280 0. 4547 0. 6453 0. 0030 0. 1239 0.0164 0. 0827

RN JH DX T AR RO T IE 22 R 32 AR
FEX UK AL A5 258 1] 00 57t de £ BRI R, B
PRI 55 WF S XA AT A R T AR R | K )1 3l e
SR N, A A TR AT M A U R AR
AV R RS X A A IR S A A T Z ALY
WA, BARRITE . XN A 288 B R A ST
Ko AR 8 fe , HOUORBRIRER e, RO IR
HFIBU e A S A . AR X ok TR 4 51
HTE A VAR BEE ROAT , KN A 7 A ) e Ak
BB SR MIEARFT & LR R AL . BEX I [N
ZR (L 375 350 38 1 i 2 AL AR B8 TR 32) o IXC PN ) T A5
T S RSN AT LRy« RIS SO BCHI P 030 2 45
BRSNS R B HUE AR A U R A 35 R e

AR EE , MM ERF ) 2 20 o 5 T R 59 U707 7 AT
AR VIR Sl R B 5 R TR AR
— AL, B R 2R DA 4 4R ok E T R il
TIP3 AEAIETE X A AS V5 80 0 HOR A4 7k
RN A X (A X)) J& TR ORRERL DRI, TR 4 v
B 3 B/ N LA UK 2 IX(C X)) T T MK
TN, X SR RUEAAT , B RLUKTE A Al
(oS YD E R GUSE N W B R R N[
R EAS AN RSl IS NS S EO S o AN
[], B0 ) VAR BOEATFAE L, B W)
XA T 2 FIE SRR . F3E TE 3h 32 2
AR D1 i1 A 2 oA L 0 2 3 W s 4
o S8 TS D R A T AR A e



414 sk ERAE R R R P B R A T3S B R e R R 2 1343

SRAL T A BE TS R (BRI T A 2
T B/INE I IE XA oK1 A 22 5% o I ELAR 3 i
NBPRARAE R, B LR R AL T Rl —> 32 73
DX, 32 ORI 2 R VRN 1L bk o W= b
JIT AR 3 PR 3R AR A I 5 DX ok RS 4598 254 Ak 5 T
FIRZ IR A] LLZ AT o 28 BN SRR ST X K
VIR 25 B 265 2 S i 2 20 B0 TR 2R oKk T X v AR
AR T IE 22 3R, LU A PR 3R PR 3
JBE R M 2 A AR B8 PR 3R 5 T o )1 JB PR 2R A A ) 1)
PR 2R M) T DR 3R AR AT 50 DX 25 T 25 14 52 i v LA
ZMEATE

PR L, KN RS SRR IEAE A th 2 IR
LRI PR AS R, B LI T Sk — 2D A TR R Y
A T R AT 25 A i R 0 2 it s R 1 55, 5
BT EARI . BT R -2 g AR k1A
P AR5 oA FHIE 22 oA DX o AR5 ok 1]
PR KT T Xt RS oK A IE 22 45 0K
JUAEJBE KT IE 22 45 55 1 o) TP 5 5 2 PR Y
PR 2R A5 O Z A T XA 7 i, g A 4 ] 2R

A A AR R T HEB I, J8 TR
SRICHR . FIA AR PRI S R, vk AR DX T AR R
2R A DR 3R 1) 52 A O DO R A3 25 R AR Y
SO e K o 3K P PR 2R AT LA ok B 1 R oK AR S
$ 500 RN R G T 3l i R A 7 3 U A 00 T R A5 B 25
ST TR UTIE S AR

FIURIT, B 20060 7 98w S o0 L 3t i ok SN A A5 92
PSRN EE A e N G B S R » €2
RS 8 B DR o 6 45 PR P PR DO IR i 1 vk
JFIS KRB PE N o 25 G ASCOR TS Rk R, TCik
WA b D 1P J5 )R A 253 ] R 52 21 i TR 2 A
MBI AR AR BE AW o T IR [ 23 A1 B £ BE X LE A
AR AR T B A R e S AR A . o, o)
A T AP ARER BE AR A8 25 2 B2 0k N UL 2
11T D3RS By 38 A8 e ok o 1A IXC i AR R ok
A FHIE 25 45 R 3R A 228 T S B, X 5 AR SO 21
UKV X BRI AT AR FH T 22 DR 200 52 i i oty
P LA Py B vk M A3 08 25 8 AR Y 2 2 IR 4508
HFT o

2 MBI AR A 52 HAR

Table 2 Interactive detection of geographic detectors

WeREX, WIEERREZX, a9 X,  dIERKERYX, dJIEHEZX, ditkmx,  AkX,
WX, 0.1784
BRI E X, 0. 4437 0. 1221
A1) X, 0.7016 0. 4438 0. 0680
VINPEH X L X, 0. 8097 0. 7862 0. 6765 0. 3695
PRIERIE2E X, 0. 6539 0. 6625 0. 4545 0.5313 0.2143

VRIS X 0.3107 0.2756 0.2477 0.3970 0.2230 0.0973

HYEX, 0. 5720 0. 5488 0.3824 0. 5160 0. 3063 0.2314 0. 1816
4 Xttborih A DRI L B S R P 4 i BT L RS 30 oK R ) AR ik

AV 550 Zimmer 75 AR LD IR A B 5T
MEB LRSS IR AR K 2ER. N
HE5K 1L K FETE V48 $0>0. 43 1Y R 4 H 5 KM 2
0. 67, &b 1L A7 AE V 5 50>0. 43 A FE 230 5%
KAESE 0. 53, WA SCH UG A EIA VI 84 5%
T 1. B4 VIRBGERITF 1R T BRIV
A AW ? B, RIS LR i ie nl & v 48 %L
>0. 43 [ 2 — i 2 B IR R T SRR TIE S .
HOR BT VSBR[ (D) ], 244
3V R R T 1R, mALUA,) AR /N N
T R (A, K /NBIE 245 , BT LA I RSt 4 o 1R 235 T
WWEEE THESE B RMIE” . 2258 R

SURGLTE Y, X P L s R A AR IR S 8 vk
REAY X SRR B SRAAT o R b LR A
AR R T A AT RERURE B TIE S . NV
TR SRR R R R A AR T 0K AT i V7 I
AW ZE R EEBOR, W REAUSR TR IR BB . o3 —
J5 AR A B TE W n] BE -5 DK AT HUIE B9 V7 IR
ARV 5300 R 3 “F6E " A L S Rk
AR TR 50 LB, Vi AR Y ] LA e ot 3 5 A
A . DO R R R 2 IS AR A T
PP 11 A 5L T i 02 M A A ) T 2 S P 2 el U e
A, 0V 5 K0RE 7 L fa ACR L A B B
B A TR IR
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(1) VKN FE A5 R 35 T 0 VA8 B S ek B b (2
() ] DAAH B AR, HL ARy A A ) T 1Y)V FE 4R
AT 0.20~0. 43 2 ],

(2) JE T 1l v g B AR AE & AR IR vk
LS FHIE TR A WA 43 ml LGl 2 V 35 510(>0. 43)
PEAT TR RIE FE A

)ARYE VIS BOT R Z5 R A B 5% DX 5 B 7K
JIFEA 2 3R UTIE R 8 e 2, HOOR I L T4
B e D R VTR ) U T o P AR A
U A 2 25 EE R BRI U, R 2 I o)
“FHIET LS, A ER A BB VIR [ S U i
WERIEAS ;i m P RS A =B S & B e LA
AR VKIE VK A& B X ARG A LR A58 7 R &
T LA AT A DXl O DX R R A AR AR “ U™ I

(4) DK )NAE FH DT AR Aok AR IE 22 2R 2
BN RS2 B 285 22 5 19 =22 I IR, 1 A AS B G ZR o
B KR DT RR PR 28 5 308 B DN 3R i 22 B A X
VKRS A TE SRR A 52 fe R . HoAh &4 PR &R (it
TEHZER VKNS SRR KRR AR R A
P18 PR R ) X i vy v G B oK ) A A I 2 1 25 T 4
S AN R FR B B 52
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Analysis on the shape of glacial valley and its influencing factors
in the middle and west section of Tanggula Mountain

ZHANG Wei, ZHAO He
(College of Geographical Sciences, Liaoning Normal University, Dalian 116021, Liaoning , China)

Abstract: Glacial valley is a typical landform formed by glacial erosion. Studying the morphological characteris-
tics of the cross-section of the glacier valley is helpful to distinguish the causes of different valleys and analyze
the erosion process and erosion capacity of the glacier. Glacial erosion valley has many morphological character-
istics. In addition to the most common glacial valley being U-shaped valley, box shaped and inverted trapezoidal
valley forms are also developed. In the previous studies, researchers mostly focused on qualitative and quantita-
tive analysis of the morphological characteristics of the partial U-shaped valley, while few quantitative studies on
the morphological characteristics of other forms of valley; At the same time, the specific performance of the
wide and shallow valley of Tanggula Mountain can be further deepened. When Zimmer studied the Quaternary
glacial erosion geomorphologic features of the Sierra Nevada in the United States, he proposed a V-index (V)
model to quantitatively express the glacial valley morphology, which proved that this method has higher accura-
cy than the power function method and the quadratic polynomial method in describing the glacial valley morphol-
ogy. Geographic detectors can be used to detect the spatial differences of geographic attributes and reveal the

driving factors behind them. Its advantages are: (1) the types of detection data can be qualitative or quantita-
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tive; (2) The interaction of two factors on the dependent variable can be detected. This method has been well ap-
plied in many geographical studies. As an important glacier development area in the central part of the Qinghai
Tibet Plateau, Tanggula Mountain is an ideal mountain for studying the morphological characteristics of glacier
valleys. In addition, due to the significant differences in the terrain, glacier development and lithology in the re-
gion, and the particularity of the geographical location, the cross-sectional characteristics of the glacier valley in
the study area have certain spatial heterogeneity. Based on the above research background, this paper selects the
typical glacier valley in the middle and west section of Tanggula Mountain as the research object, and analyzes
the morphological characteristics of the glacier valley in the research area and the main control factors affecting
the development of the glacier valley based on the V" model and the geographical detector method. The analysis
results are helpful to understand the development characteristics and erosion degree of continental glaciers and
the specific characteristics of wide shallow valley. The results show that: (1) the ¥ and the power function b val-
ue of the cross section of the glacier valley can be replaced each other, and the V' of the cross section of the typi-
cal glacier valley is between 0.20 and 0.43. (2) There are “box shaped” glacial valleys in the study area,
whose V is close to 1. (3) 19% of the cross-section V of the glacier valley in the study area is less than 0. 20;
The proportion of V' between 0. 20 and 0. 43 is 48% ; The proportion of V> 0. 43 is 33%, indicating that the num-
ber of typical U-shaped valleys in the study area is the largest. In addition, the north slope mainly develops typi-
cal glacial valleys, accounting for 60%, while the south slope has the same number of valleys in various forms.
(4) In the study area, the typical U-shaped valleys in the valley glacier development area and the transition area
account for the most, while the “box shaped” valleys in the ice cap development area account for the most. (5)
Geographical detectors are used to evaluate the factors that affect the morphological characteristics of glacial val-
leys. The most important factors are the area of glaciation area and the positive difference of glaciation, the sec-
ond is the lithologic factor, the third is the slope and topographic relief, and the last is the glacial nature and the
direction of the valley. The interaction of the area factor and the slope factor in the glaciation zone has the most
significant effect on the morphological characteristics of the glacier valley.

Key words: the middle and west section of Tanggula Mountain; glacier valley; V-index; cross section

morphology; influence factor
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