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Xizang "One River and Two Rivers" Basin Urban Soil Quality Remote Sensing Inversion
and Geological Driving Factor Analysis
Lausanne Wangdui Tenzin Gonpo Nyima Tsering Solang Tsering
Xizang Geothermal Geological Team Geology and Mining Co., Ltd.

[Abstract] The Qinghai—Tibet Plateau serves as a crucial ecological security barrier for China, with the "One
River and Two Rivers" basin constituting the core area of Xizang. Urban soil quality is vital for human
settlements and ecological stability. This study focuses on the built—up areas of Lhasa, Shigatse, and Shannan,
constructing a Soil Quality Index (SQI) based on 186 surface soil datasets and Sentinel2 imagery. It compares the
inversion accuracy of PLSR and RF methods and employs geodetectors to analyze geological driving
mechanisms. Results show that the mean SQI in the study area is 0.526, indicating moderate overall
performance. Spatial distribution reveals higher values in river valley alluvial areas, green spaces, and agricultural
lands, while lower values are observed in residual slope accumulation zones of mountains, industrial areas, and
peripheries of transportation corridors. The RF model demonstrates superior accuracy, achieving a validation set
R? of 0.824, making it suitable for large—scale plateau inversion. Parent material and lithological types emerge as
core geological driving factors, with synergistic enhancement among factors. The interaction between parent
material and slope gradient exhibits the highest explanatory power (q=0.783). This study provides support for
soil management, territorial spatial planning, and ecological restoration in plateau cities.

[Key words] One River Two Basins; Urban soil quality; Remote sensing inversion

EHE VU BRI T A0 PR PR O X3 T 3B T A 2 R S B
T RBCE N KIS, RIEE T B ARRARARA EARE S, AURKIEE R TR 4 R 2 A S A S ThRE,
BUR X 5ASHES W, HAESRGREMERRRIIXIE)  EEREWIE T NSRS i 22 D4Rk, M RSN
FEeENERRE, VIR IR FURA T E R R ST ACHERR bR, E B ek A Eh e, T s s
8, b TR AR X T0% A RN D 580%LL LIS B, 2 R R R R A H a8, T e R X R R

102 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.




Frontier of Geological and Mineral Surveying and Mapping Reseach

I &) 25 FF B AT
FoLeF 2 HeRA 1.0€2026 F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

18, LIEHTTIRAE TS, LIRS MK . 155 - e
TR A R P RAE 5 S50 = M, AEERERS 3 0. oA
LA S I K 56 345 M 00 1 JR0 PR, G926 A2 v S 3 T L 3 T VR 4
HAERPTE R, BEEALEIL R, S8, JERmhrfh
#, RO L3R PR IR 5 0 2 RO 1% OB T B, oL as
o)A BRSO A LR R S OGS R IE R R MR R, E
T e JE LIS U E R R L R R RE

1 HIEEMRGE

L. LEOE RIS Tt 3

1. 1. 1 s s

AW T 20244E7-8 A T B R 3R, IR T Th g X
CEAER B Tk Smigei. sk A ) % P
A AT VEORRE £, 3R AE0720emE 2 IR S 1864 . SRR
P2 o SR FHGPSAS HE I e FE s R A BT AL bR, AR B3N ER
BB A EENTH AH SRR R B i = .

S = A AT P b o LR A BT T S IR B KU 3 K,
ARG LA LR (SOM) « &% (TN) « &% (TP) . &4F (TK) + pH
. &5 (BD), LA KCr. Cd. Pb. As. He5PELEEE. TE
BFR AT AT AR IR IR (IR A TR ARRE ) 4T, FE A SOM
KA ERRA AR, INRAYLIRE R, E4 8 &8 R
P S5 A B 2 (TCP-MS) I 52 o i 72 15 B LO% I~ AT
AR 22 F AR 5% LA P, B AR A T S o

1. 1. 238 %5 4 Bh 58

TE R R B2 R Sentine 1 -2B% Yl g4 14, el 5 SRkt
FH . = ET 5% M ARAR, 258 5 HF 2 10m, 20 K IF T
ESASentinel 5 O o AR THAL BRAEENV IS, 63K 1 2R,
BFEFES EFR . FLAASHKSARIE . JUAI IE (RMSE<0. 5/MEIT)
SR T XY, JRERT G STLLAh SIS R 10N B 1
SFREHE, R E 22N S LR M VA S O RIE SRS, 1E R
AR B4 N AFAE o

i 5T 5 40 T B Sk U5 T 12 25 5 G 9K 1 VA X H5T 8] 5 SRTM
30 m > FEARDEMEE, SREUK £ R . AR, k. WUE.
e, HhEARARRE . BRI LN BE B T T R ARSI IA T R
5 KI5 T GlobeLand3020204F 30m 43 ¥ % 77 i, Al T3 B 7
BRERRIX AT IR 2 R BRI G — $ 5 ANGS84 UTM. 45NAA 4T &,
SRS — N 10m,

L. 28T

L2, 1R R B AR B

K /N AR (MDS) VETRDE VPN B b, S 2L ELSOM, TN,
TP. TK. pH. BD. HE&J& MY L5615 e da 4 (PN) THUFEAR, 14
BTG R TR 1 LR R AR R . SRR AR AT
SHRARBEAT IE 7]/ $ [ bR AL AR B, FLHSOM. TN, TP TKAIE[A
$6#%, pH. BD. PN FFEHF.

KRR G His (AHP) 45 A RAUE E fabr 2 & BUE, i
IBCRANE R L R 4R G 1R (SQD), iR AR N: SQI=X
1=1n (WixNi) 2, Wiy 38 1 TR AR i 44 A0, NiDR 36 1 TR AR

(IR HEAGAR, oA FE bR A2 SQTEAB Y BB 207 1, (B oK Rom T3
JR AT

1. 2. 238 B S SRR L AL

H5 186K AF s 427 31 L BB ALK 43 IR 4R (1301) 5
IGAEAE (561), LLUNZREEREAR BISQT NN AR &, ik J5 B 61 45
BN B AR &, 45 A s /N — F€ B3 (PLSR) 5 BEALAR AR (RF)
SRR . SR BAIFSEE KRB (R?) « B MRZ (RMSE) « F
st 22 (MAE) VRN BB B, 3 HORE B2 S DL RS Y HEA T 1F
X 43+ e i i i

1. 2. 3Hh 5T IR ) K4 4t

SR FH b BRI 85 R At T b 5 K] 38 s U 43 SR 1
RS, DR PRI BAR A . A Lot B TR
A o} PR A B S 1) 43 S (KA RE R B, B TS R M0 L, (BB 3R
AR %o L B oy S R R b, TF AU a=1-Ne21l
Y h=1L Nh oh230H, NI AL X B FEA &, o2 H 4 X SQIM T 22, L
NIRF 4 240 NN JZh IR AR &, oh2 N ZhMISQL T 2. [ i
I RS ELERI, A IR A8 LS %o 4R A AR AR A,
WAz AR P2 (AR bE R . XUE a8 . AN EL ST . AR TE

2 ERE55H

2. 1 b 358 T B3 S S T AR A B B0 IE

PR SR AT (RS B2 S0 E 45 SR UNSR LR, BEATLAR AR (RF) A5
TP I IR FE 2 3 O T s/ — 7€ [01)9 (PLSR) #E4Y . REASEZYLG
IEAER? 340. 824, RMSE40. 076, MAE40. 058, i7 i T-PLSRA &4 1
K%K, R WIRFELAL BE A AU A B REFR 20 3 m &= | ik
LRNVEC R, PRI M A v TR T 4 o A N S R, S T
WEFLIX L3 B 1 A s R R

1 IR RIS BT

TR LEE Birge r
PLSR 0. 682 0. 617
RF 0.913 0. 824

2. 2330 T 398 5 B A% W] 4 S AREAE

BT A AR Y ) 430 I s 45 SR o, F 7 X3 i - 49850l
fEATT°0. 21770. 8322 10], ~FI4{E H0. 526, HEAR AL T H 85K,
78] 5> A IEARON B3

M7 F A A R SRR, IR E X (SQI0. 7) FE 444
FRIgE] A AR R RS BRI 3T A [ 5 3
A P b, %% X8 A L BRI AR A, L 4, A AL
RS 7 ', MR g N TP eE, LgmaERk
WRIF. HEEFE X (0. 4<SQI<0. 7) &0 57 X s T AR i
62. 3%, FEH A TR EAEX S5EkIX, L2 N hIsh i
HE FEA SR THEKE, LREESREEY, LHREE
fhFasE . LR RARAE X (SQI<0. 4) FFAE b T4 Tk . 58
BTLRPM . X 2R 5 L TR AR X, 12 DX 3 L a2
Tl A= IR RS N BN EEY, TR H R EH K,

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 103



Frontier of Geological and Mineral Surveying and Mapping Reseach

I &) 25 FF B AT
FoLeF 2 HeRA 1.0€2026 F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

TR, F oy XA AR HL e RARRUS s [  LL A
X B R AR FEAR, 28, A H 2, ARE
.

M [ 22 50K, B 7 B X - 3ESQTT- B N0, 542,
M0, 517, HWEMI T 2450, 508, F715% 17 ik 117 - 8 s o = R
TSP, SR T S o R RS E YRR
bt aliPRs

2. 3E TR SR B K13 A

2. 3. LA BB RO

HB PRI 25 PR D RN 25 R (3R2) B, THUT A 5% B 7T
X IR A 7 RO AP R 2 5. Hod, iR R

fiERE J1 8 (q=0. 472, P<O. 01), A PEZRTU K (g=0. 418, P<0. 01),

TSRS AT X o R S R 4 AR O b T SR Bh R, R
W R B A A LB R A T R, R T LRI
IO S B T S FRAL PR, 102 M 0 22 S s T R e
PILH 5 77 53 RETRURE 0, A& e S 38 T 39 5 0 S PO R A b I
E5j

R (q=0. 325, P<0. 01) « #F#k (q=0. 286, P<0. 01) . HUJE L
R (q=0. 213, P<0. O1) [IARRE IRk 2, XA R 7 = Bl il
S XK AR L LR R R B S YRR R T AR, EE T
Wk E RS R Ak . T T R P AR 1A 5
(q=0. 124, P<0. 05) , 35 7] FRI AR T R AIK (g=0. 068, P>0. 05), ARl
o R E VARG G, X X - A 1A] 4 R R AN

F2 i A F R IR 4 R

BREA T qft P N
B ARET 0.472 <€0.01 e B
pids 0.325 <€0.01 W
R 0.286 <€0.01 [ ATE
Mk fRIE 0.213 <€0.01 e
P I 0.124 <0.05 B
o] 0.068 >0.05 ENTE

2. 3. 2 F A IR B BN

T HPREE R BN, BTA HU5 F T8 1038 BAE Y RDN
SR - 1 ot o A 2 M 3 58, TR Sk 95 B A2 B, R I 7T
X 39 5 B ) 4 ) 0 S 22 AN MR IR W ROV FE B 45 R,
R LR

b, B BRI S 8 R A2 B R R RE ) e, o fELIA B
0. 783, i TR LK T afl, RIUARZINAEL LI o, H
UONE SRR 5IIR A T, ofE N0, 726, Bt BE5 5 FE W 2Ly
FEEAE HafE N0, 691, 45 53R, it B S5 Y K7 1A &
YRR, 5 v SRR T 4 o B 2 R =) A% O B ST AL ——
R E T IR A R SR AR SR R =, T MR 2% 1 U

BT REAEM. MRS EEERE ZH AR, 2SS
SR, TR T T X R 2SR R

3 itig

AW FLHE T Sentinel -2 YIS RAG M G I BEHLAR AR A,
SEERL T VR VIR AR T A ) e P e R T,
FERIIGIFSER? 140. 824, 15 75 8 i Ji 1 198 J M o S I Y PO A G
FLEFRE R — 5, IE W T 2 G A S L8R SRR 5 R
I8 T A R B PR ) S R S T S . SR ST
AN 5B Y, 1207 VR ORI B T s i X - 49 7 2 (1 4
5 AR, AT S B T 5 I A3 R AT S Bh A I, Ay S
T AR RS AN B R IR T R AR T B

AW TR I, J BRI 5  E SE R S« — YT P 7 i,
35T T A% ) 43 S A O TR SR B R T, 3 S M X
TR R E R R RS . SIERER
PP s DX 4 T L A B, 7 e SR T s A B I
SRR, IR IR AT AE AR R AR FE Ak T R BRI 1 R AR
REAE, 2 P A A P20 5 77 o0 & B B v e T e
TR . IR, R RS T R Tl i S R e AR,
25 R T 39 1 A (A] o e —— I KA Ll 2k X
W, KT ERRVR R Z, LR, FRTA T E, TR E R
FAR TR R X, 35 1 BT 7 R R R
W s it —K.

A8 FLARIN 45 F 42 01, b 5 DR 7 [ £ 68 45 10 FH o L 338 o i 11
BLMAZE R T B — DR, X R T v Sk T 3 R v Ak R 2
Hb AL o 7E S BRI T 3RO 5 AR S IE S T AR R, AR
JE B[R (I SA 0L, T L 78 43 5 R R T 55 10 2 [ S i 2, okt
AN A RER . R 2 PR X, 52 22 AL S 51 B
R N VR e B | 4 DA B 2 e NS 7 e B B 0]
I, 39 B K, R AR S SR |, A SE Bt
BRI Y v JE R T R IR A, AR R R
Hb 5 K7 5 NS 3 T IR A 1R RIS AR5 N R
ot S T o P A TR

[5%& 3Cik]

(15K &, 28 F R0 i 38 2105 o] L R S e R (0. £
3 3 4%,2000,37(3):419-427.

RIEH SRR MERN B RE S R0l HHE*
3,2017,72(1):116-134.

31X BRE. TR “—LHT” X EASTERILE T
e & B st 4 (0] 0 R AR 5 FR9E,2003,1 2(2):131 -1 35.

EB B

R EHE(1986—-), B Ak, FEA R FAF R A AL
w. g5 |k,

104 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



