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Abstract: [Objective] The purpose of this study was to investigate the favorability of land use changes in
identifying the causes of runoff and sediment variations, providing guiding significance for the
implementation and improvement of watershed soil and water conservation and ecological protection
policies. [Method] The research selected the upper reaches of the Beiluo River as the study area and
utilized the GEE and PIE-Engine platforms to acquire land use and fraction vegetation cover (FVC) data
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from 1990 to 2020. Descriptions of land use in various counties in the upper reaches of the Beiluo River
were conducted from four aspects: land class transitions, FVC, land use intensity (LUI), and landscape
pattern (average patch area, AREA MN; largest patch index, LPI; landscape shape index, LSI; aggregation
index, Al). Additionally, the correlation between land use and runoff-sediment was explored by integrating
runoff and sediment data. [Result] (1) After 2000, there was a shift from farmland to grassland and forests
in the upper reaches of the Beiluo River, with a reduction in area by 79.05%. The transition from “farmland
to forest” was concentrated in the southeast of Wuqi County, while “farmland to grassland” was most
densely distributed in Dingbian County, Shaanxi Province of northwestern China. (2) From 2000 to 2020,
the FVC in the basin increased rapidly, with Wugqi County having an overall higher FVC than Dingbian
County. The change in land use intensity in Dingbian County lagged behind that of Wuqi County, but both
exhibited a significant decreasing trend from 2010 to 2020. (3) Around 2000, the reduction rates of annual
runoff and sediment transport were 46.68% and 81.83%, respectively. Coefficient of sediment inflow from
2000 to 2020 (0.42) was less than that from 1990 to 2000 (0.80). (4) Under the same runoff volume,
sediment transport from 2000 to 2020 was much lower than that from 1990 to 2000. FVC showed a
significant negative correlation with runoff-sediment, while forest AREA MN and Al were significantly
positively correlated with runoff. Forest LPI, LSI were significantly negatively correlated with runoff, and
forest LSI was negatively correlated with sediment transport. [Conelusion] The runoff and sediment in the
upper reaches of the Beiluo River are closely related to the structural layout of land use. Different counties
exhibit significant differences in land cover and land use intensity. Under the driving force of returning
farmland to forest (grassland), the overall trend of land in this region contributes to the reduction of runoff
sediment. The research results will provide reference for the study of the relationship between watershed
land use and runoff sediment on the Loess Plateau.

Key words: the Beiluo River; land use intensity; vegetation coverage; landscape pattern; runoff sediment
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http://glovis.usgs.gov
http://www.geodata.cn
http://www.geodata.cn

98 b mw # kK % R

546 4

x1 THEEESR

Tab. 1 Classification of land use intensity

T H Ttem AiBK | FUN B RS T
Impermeable land Farmland Forest Grassland Waters Wasteland
58k 5 554
FH ik E A5 2 s S . ; ) 1

Land use intensity level

LFRIRAE T 6 FRANRAE, % B AR HAR L
FERE e R R S DTk e ANSCRA 1 km < 1 km
) PP A9 7 %oF L ) R i P R AT T RLAL RO, SR 1S
F] 3 649 MRAEFE, HEHL 3. 3.25. 3.5, 4. 5 N1 AL
X LRGSR 7 X Sl o TR B 5 TSR A N

n Si
LUI = ;A,E

A LUDREAS X - b R o B 2 S e 8k, Bl

X TEN [1, 6] A; NFEA X IHES § 2 4 M) B 5 i 43

FAGHG SNFEARX I N i g LR TR SN

FEAR X35 N % 1 b R 2R B s AR, n Ry 1 Bl R
R Ay A, ARSCHUE R 6.
223 FWAKHE

SOV R 4R Bk A T SOULI BH A R 7 B th 3
PLE, BT K R 8 A fa B U7, A H gt is
F FRAGSTAS 4.2 i+ 5 1990—2020 4 b & 7 _E j
() 3 B HOFR L, 50 BT 1% DX 38k 55 W0 A JR) R IE B i AR
HE . 275 DLW 70, S P BE AR 5o
TERFeEL . e KBEHIRHOR R & FE fa Bk AT 00T, %
Fatr A B R 2.

x2 =WisHEEA
Tab.2 Landscape index description

L] e
Lani?;i: ?}f dex HE #5227 X Ecological significance
FHIBEE 7 ~ i =
IR R D, IR, SRR ST R
(ARE i II\’/IN) Reflecting the landscape structure, the smaller the value is, the higher the degree of landscape fragmentation is
B H 5 S KPR 5 RSO THAR 1 E 43 b, SO NP0 i A

Max. patch index (LPI) human disturbance

SR L

Landscape shape index (LSI) from the square, the LSI value increases

Re s

Aggregation index (Al) landscape is

This index is the percentage of the max. patch area to the total landscape area, reflecting the intensity and frequency of

LSRAGAR T 8 IET7 TR, LSI= 1, 3550 s SE U AR AL 55 ff 88 1E 75 TR, LSIERY K

When the landscape shape is circular or square, LST = 1. When the patch shape in the landscape is irregular or deviates

SRIEAN R S5 B e [A) (2 A, LA o5t R

Reflecting the connectivity between different landscape type patches, the smaller the value is, the more discrete the

3 HERE M

31 LiF AEE
3.1 AR e E R

JE V& IAT b i - 2 R DU O 3=, THI AR DT A R
15 88%, A2 HAEH T 758 AbH LA v A (B 2D 6
4 A 3 28 R AR (R 3D %1, 1990—2020 A
FLX AR i KPR, IR Z . I B
1990—2000 4 Hff 51 [X A< FH TH] AR 3G A0, 5 b T A5 9
/b, A B THI AR 48 0 i 24 55 R M TR (9 982D i
2000—2010 4. 2010—2020 £ 4% H T AR IR /N, e
5398 22.38%- 73.00%, HHLTHFAIE 0. 5 2000—
2010 4F A7 b, 2010—2020 4F A< H T A7 P& g 58K .
2010—2020 4= FRAK [ AR AR PR IH G A0, 10 4F [A] AR AR HS
KN 499.22%.,

R FLAGIE I iR HEE bR (D TR St 5 =
B SRR ARA, AHIE TR AR/ B K AR S

ANiB KA I N H AR S, 2000—2020 £E b & T _E i
MR 2 R A0 A DL 3. W AT IX N R A bR
R T A 381.89 km?, 5 ATHIFA 11.01%. H
R A E M FRARCLEE NN, 70005 N 28211,
21.79 km®. R H LU A3, ¥ H & 306.66 km’s

Xof Jb i T i IR B AR RO RUR 34T B 3805y
Bro B 3a. 3b 4> I FE 78 2000—2020 4 1% Hb [X <4
FH— ARAR, AR B — FEH (1) L b 2= (] 40 A o ] ek
H oA EE oA T R E, ST H R HIX;
AR H B A IR IS H AT, DLABIS IR R e i
LR B . IR R W IR AR R R T2 S it
DA, b3 Tl b Ui Ak B T AR 08, R A A A R AR
RIS B DURHHE RN 3, 1 Rk 2 B
IBHHE TSR, IR e X OR HHE MR A+ B3 .
312 AmBEE

ARG AR (FD T AR F BAbI& v Bl he 4 78 o5 2
KA E AR A, BT A B R 10 4t SRR



oM

B

RAGE b i IR g ] P e 23 A B R AR IR 99

a 1990 b 2000

A

¢ 2010 d 2020

- 4¢H Farmland - R Forest %l Grassland
- JKAA Waters - FiHb Wasteland - Ri#E/K Impermeable land

K2 1990—2020 £E 3R =43 40
Fig.2 Temporal and spatial changes of land use from 1990 to 2020
R31990—2020 £ 30 F A F BREGEITHHE

Tab. 3 Inter annual statistical characteristics of land use from 1990 to 2020 km?
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Tab. 4 Pearson correlation analysis of runoff and sediment, FVC, and some landscape parameters
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