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Abstract: [ Objective ] The Lanzhou-Xining urban agglomeration, an important cross-provincial urban agglomeration in the upper
reaches of the Yellow River Basin, features a fragile underlying environment and rapid urbanization. Therefore, it is necessary to
[ Methods ] A regional WEP-L model was constructed by

comprehensively considering the natural and social aspects of the water cycle. Considering different hydrological years, and based

conduct an in-depth analysis of the regional water resources.

on the concept of generalized water resources and water footprint theory, the current status and consumption of blue and green
water resources in the Lanzhou-Xining urban agglomeration were quantified at both administrative region and sub-basin scales.
The main influencing factors were then analyzed using the geodetector method. [ Results]The results showed that the multi-year
average water resource amount in the region was 176. 473 billion m’, of which green water resources accounted for 79. 14%. The
proportion of agricultural water footprint to total water footprint in different cities ranged from 58. 45% to 99. 06%. Lanzhou had
the largest industrial water footprint, reaching 0. 661 billion m® in 2009. Lanzhou and Xining had relatively large domestic water
footprints, and tourism significantly affected the domestic water footprint of individual sub-basins in Haibei. Altitude and total
water supply were the factors with the strongest explanatory power for the regional blue and green water resource amount and the
total water footprint, respectively. [ Conclusion]The upstream area of the Lanzhou-Xining urban agglomeration is rich in water
resources and has relatively low water consumption, making it suitable for establishing water resource protection areas, although
tourism development management should be strengthened. Downstream cities should formulate development strategies based on
the water consumption characteristics of different sub-basins and improve water resource utilization efficiency according to local
conditions. The findings can provide a scientific basis for regional water resource management and allocation.

Keywords: blue and green water; water footprint; WEP-L model ; geodetector; urban agglomeration ; multi-spatial scale; Yellow

River Basin; generalized water resources

13

0 5l

ARG IR R NS IS (B TR, Xt A
(% e 28 S et (H 2 i /K % TR I S 8 A B
FIFZCRICT, ORI 555 ) B kA,
AR ARG NS S BRI & TR I R
2006 4F, FALKENMARK "™ & H /K % W A P4 5 45 2
ANz R R FEN, MYTECEER b 2%
VR A 00 A = e K DA B 38 Rk 28 % 7= A g A
APPSR AL T R, ARG R K IR AR
O H KGR RI T, 2T SRK GE U8 1Y 51 2
JCT R W B S T I SRR L, IR R SRR
Rk, KIS SR A AH AN T A K SR Y R
FIFHEEAEH AL R, LSS, TR 2%
JUSOKBE X — ST XS i, IFRE T
REIK ARG TER . 457K BRI 43k 1 v 20 55 Ak A G
SEPER T, O X UK BEIREM RO TR O 2, Bk
THES BRI KSR R Bk 107 21 K 5% I
B I B d i SWAT' | GLDAS-NOAH'” | MPI-
HM'™ 4& - Hodb SWAT 2 A6 ff H & b ) iz,
HOEKSTRA"™ H H T /K &2 3 B¢, %07 B0 7K 2 b
21 S AN ) e L NI i = 71| BT I D 19
I, SR — X UK B IRAE RS 0, B2

206

TR XK R ERE T A JuH A A A e
DT, LR AR Y A K I P B K S
WK, DL KA BN T, s R A K 6 IR
FE, LU HER IR AV K IR AT R 5 FE, MoK
e URAE BB 1) ) A2 AR U RR A S (HKOR B R
FETl AR TG AR 40 s 0 1 A3 Ak TR R B B, A 1
H—L e,

TSR e AT B 98 2 86 P T [ SR KA 2R 4
FEU ORI H AR K SCHLEE R ER 5T T R A% T
FEAEM, (DR TR, SRR A
SR KGRI 52 TC1E 78 40 PR BRI ZU 2896 s 2 i T
T IR KRR, 7R PR, JF BYATAF 5T
ZRINEWLE T REAK, X Tolh K AR 16 44t £ M6
FKEMA K, B0 BRI T Go it St i Akt
) R B T R S A bR T X HL AT IR A
TERBETE S %5 e AT S MK BE U5 I v« B - — R -
He” S5 AR W BEALE, th R T AR, 4%
B B IBOKPEIAENL, AR I X 3K 7%
TR, vk A7k SR A FRAC B -5 s ROR i 4
T A R P, 2003 4F, FETF WEP BRI %Y
MU A N TAKAEHR, P& T WEP-L #5541
N AR KGR B SR TR LR,
IARTUSRAN TAE G oE B R BR P, 784075 18 A SRl 7K

KFKEBER(PHRL) E57%H 2026 FFE 9 H



PR P AR DL 2 A FH K B BB,
T 2K IR R AR Tl AR TR AR K BORE 20
PRI TR s, BRI L S 1B AT R
BRI 4%, Wbie g A KSR,
TE S B FH Ao 8 R R R 114 e B P v P i s
2R,

R, ST AR T R DX e S R R A S
BIEAET, 255 BT RE (L AR . R SKARER, 3T
M X IOK G IR B S AFE TR OL, Xk 5 MK B ] p sk
R P2 AR BAT B S, VT Dy
AL b A SRR, AEFRE XA PR IT
T A BT A 2 DR AP 5 B i rp HA 28 L
IR 0 VARSI 27 1877 s R AN A R oY
B, ERRARLAZ e U B AU 24 22 P T
TR OANESS , KBTI H a5 i, S %
JE FARRIEIR S 2KAGER, 3 Hr 22 PSR T A /K BT U
BUIRS AR TR GEIRFE SO, 3 KBl N 3R 2t
FEfAT , Aok 2 VU Sl T A K SR R AR A, AR SC
DAZE PSSR S EE DX, 3 o A A B Tt L 9 X
B VEIT REBD) WEP-L BEAY | 76 78 432 18 1 SR
LMK BEPLH AR L, 050 AT B IX R
JRE 5 AL R X 22 Y 3T K B Bt 23l
AR TSR K R AT AL, HRFTHAEAFIER
SRR 2 A DL, TESCEERE b SR T BRI 28 07
Vo R AR OK BE IR R K L i R AT 9K B T

T K, /8T WEP-L RENZ R BRSO R EXL MR RMT

Mr, D922 PUs T AR R B /K BB 548 B SR I 2%
WA, LIS T DXC0UK BB IR, e X ok i
R

1 MREIE

R XA

2 PUSR TR, T A A b, M A T
B SR S NS R R A AT A P AR AR
s, TFIROREIE 1.300~5 000 m 22 fa] (WLE 1), IX
BNy X T T RA M, THRADW, 247
BIRE KRR 300~ 500 mm, ZEKEEEAR, FHELE
ik 1300~1 500 mm, BENIKRKIL, BREWRTHIL,
WA AR Wil KaE S, TR E E Ak
PEURAEARTIREIX , 2LV R A AR 9. 75 1 km?,
FAEHNA 22N v PR SR E RE A6
ML WAV T WA Wb AiG M,
R A IR N 5 8 e O F YR M A AR s i o X B
(LA el i fR. 2200, @08, A, &, T,
MR Wb, W SR ) o 2B K A AR FRE
Hil2y, VTR | B S A T R A
FLIEARGE s, (R by 3K ) PG b 30 o 2 1 225 A ok i 7
L o A R R AN B A S e YR P B O
B fEPGE T LR T SR, ST R R U
SR, PREEE D) H aR s, R R e X A A -
TR & R AR

1.1

98°E 99°E 100°E 101°E 102°E 103°E 104°E 105°E 106°E
Nt i 139°N
°
S
Pt 38°N -4 38°N
A e
- NN
e X ' °oN 4370
N RN 37°N 37°N
36°N 4 36°N
i X
Y - B
R AN
eaaf
35°N 35°N
B R
i FR/m .
4 4:
e 6osa | WRITBIX
0105210 420 630 840
- fi&: 176 - km e RO ST 34°N
Foe ARG — 1
I~ — 0 45 90 180 270 360
) * 7J<)'|C¥|’4')ﬁ _ ﬂi‘?ﬂﬁ’ﬁillz | — e kM
98°E 99°E 100°E 101°E 102°E 103°E 104°E 105°E 106°E

1 ZEEHRMEGCE

Fig. 1  Geographical location of Lanzhou-Xining urban agglomeration
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Fig. 8 Spatial distribution of agricultural water footprint in Lanzhou-Xining urban agglomeration at different scales
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Fig. 9 Spatial distribution of industrial water footprint in Lanzhou-Xining urban agglomeration at different scales
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