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Graphic of Land Use Transition and Structure Change in the
Yellow River Basin

CHEN Guang-jun, ZHOU Jie, DONG Wen-wen, TANG Zhuang-sheng, YANG Jie'

(College of Pratacultural Science of Gansu Agricultural University, Lanzhou,Gansu Province 730070, China)

Abstract: A deep analysis of the transformation trajectory and structural changes of land use in the Yellow River
Basin is a key factor to enhance the sustainable utilization efficiency of land resources in the area. Using remote
sensing (RS) and geographic information systems (GIS) technology, this study selected six periods of RS
imagery from 1990 to 2018 as data sources. It combines geoscience information mapping and statistical methods
to analyze the spatial patterns and structural characteristics of land use changes in the Yellow River Basin. The
study found that: (1) Between 1990 and 2018, changes in cultivated land and construction land were the most
dramatic, with a net decrease of 8663 km? in cultivated land and a significant increase of 13 109 km? in construc-
tion land; unused land decreased by 8131 km?, while forested and grassland areas experienced slight growth;
(2) There were frequent conversions among different land types, particularly notable transformations among
grassland, forestland, and cultivated land, as well as the conversion of cultivated land to construction land; (3)
Although there were significant replacements in land use types over the 28 years, the overall land use pattern in
the basin remained basically stable, with relatively smooth structural evolution, showing zonal differentiation
characteristics from upstream to downstream. This study systematically revealed the temporal and spatial evolu-
tion patterns and structural transformation characteristics of land use in the Yellow River Basin, providing
strong data support and decision-making references for spatial planning, ecological restoration, and land policy
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formulation in this region.
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Table 1 Area and proportions of different land use types in each period from 1990 to 2018 in the Yellow Research Basin
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Land use type

[ i [ 1Lhl [

] [ ] [ iLhl i ]

Area change/

Area/km’ Proportion/%  Area/kn’ Proportion/% Area/km’ Proportion/! Area/km’ Proportion/% Area/km’ Proportion/% Area/km’ Proportion/% ~ km’

HHb Cultivated land 210155 26.45 209887 26.41 211913 26.66 208113 26.18 207 549 26.11 201492 25.35 —8663
HH Forest land 103 444 13.02 98213 12.36 103 230 12.99 105 562 13.28 105 843 13.32 106 537 1341 3093
P 4 High covered grassland 77307 9.73 71982 9.06 79359 9.98 80207 10.09 80238 10.09 76125 9.58 —1182
I B Medium covered grassland 179 488 22.59 178 888 22.51 174 526 21.96 173 361 21.81 173 507 21.83 177 395 22.32 —2093
RE B IR Low covered grassland 125658 15.81 141050 17.75 126 083 15.86 124524 15.67 124 668 15.68 129671 16.32 4013
K3 Waters 13 846 174 12546 1.58 13342 1.68 13634 172 13 683 172 13772 173 —T4
A Construction land 15732 1.98 16 295 2.05 17242 217 18401 231 18941 2.38 28841 3.63 13109
FAHHE Unused land 69 050 8.69 65 986 8.30 69152 8.70 71063 8.94 70413 8.86 60919 7.67 —8131
F2 1990—2018 F EHiMimiE Lt F AE AR T
Table 2 Land use change in the Yellow River Basin from 1990 to 2018
- il 2 R0 1990—2000 4F 2000—2010 4F 2010—2018 4F
Land use type i Area/km® 254k % Rate/% i Area/km® Z84L% Rate/% i Area/km?® 784k Rate/ %
PEHb Cultivated land 1758 0.84 —4364 —2.06 — 6057 —2.92
M Forest land —214 —0.21 2613 2.53 694 0.66
1 B 35 B B High covered grassland 2052 2.65 879 1.11 —4113 —5.13
v 7 55 0 Medium covered grassland —4962 —2.76 —1019 —0.58 3888 2.24
IR 55 % w4 Low covered grassland 425 0.34 —1415 —1.12 5003 4.01
Kk Waters —504 —3.64 341 2.56 89 0.65
% Hb Construction land 1510 9.60 1699 9.85 9900 52.27
) e Unused land 102 0.15 1261 1.82 —9494 —13.48
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Table 3 Map units of land use transition in the Yellow River Basin

% 14 M A A A A 1990—2000  2000—2010 2010—2018 1990—2018

Code Types of land use change AF /km? 4F /km? 4F /km? 4F /km?
12 Bt — M Cultivated land-Forest land 11 560 9420 12 281 13 462
13 BEHb— 75 % 55 B SO Cultivated land-High covered grassland 6047 4780 6193 6811
14 AFHL— v 7 55 5 5T Cultivated land-Medium covered grassland 28 458 18 894 28 378 29 988
15 Bk b —{I% 7 35 B 50 Cultivated land-Low covered grassland 22074 14 523 20 884 21 869
16 kL — 7Kk Cultivated land-Waters 2860 2412 2947 3172
17 HFHL—# 5 J # Cultivated land-Construction land 10 329 7095 14 621 15794
18 Bl 4t — A F] FH b Cultivated land-Unused land 2391 1767 1946 2072
21 M —Hf #b Forest land-Cultivated land 11 987 7896 11 285 11 505
23 kMl — w5 7 35 J¥ B 4 Forest land-High covered grassland 11136 7498 11065 11 860
24 M — v 5 5 B F b Forest land-Medium covered grassland 11 855 7920 12 351 12 387
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Hiih M A AR A2 A 1990—2000  2000—2010 2010—2018 1990—2018
Code Types of land use change 4 /km® 4E /km?* 4E /km® 4 /km®
25 Mt — K 7 35 & 53 Forest land-Low covered grassland 4525 3200 4974 4813
26 M —7K 3] Forest land-Waters 539 330 481 519
27 M — 15 F b Forest land-Construction land 501 414 1142 1229
28 A — F H b Forest land-Unused land 980 764 1090 1060
31 o 7 75 % H M —#F b High covered grassland-Cultivated land 6417 4150 6065 6586
32 1 7 35 JE R L — B Kl High covered grassland-Forest land 10 627 7533 11241 11 394
34 FETH w5 b~ TR 7 55 B High covered grassland-Medium covered grassland 9706 6647 12484 14 201
35 i A R M — IR 7 55 )8 M High covered grassland-Low covered grassland 4861 3180 5322 5656
36 1R 7 56 B 57K 3 High covered grassland-Waters 629 427 714 846
37 1 78 3 JE R — 2 5 F M High covered grassland-Construction land 442 299 857 960
38 1R 7 5 % R — K F I M High covered grassland-Unused land 3998 3079 4371 4691
41 B 55 B Bl #F b Medium covered grassland-Cultivated land 29 208 18 267 27 008 28 574
42 v} B 55 R — A Medium covered grassland-Forest land 12 388 8804 12 095 13754
43 P R R RO 7 55 R Medium covered grassland-High covered grassland 12 377 6802 10 240 14 185
45 P o R R (G 55 B b Medium covered grassland-Low covered grassland 19 650 13 466 22 545 24 761
46 v 7 55 J B — /K 3k Medium covered grassland-Waters 1344 1031 1517 1666
47 7 5 R — 2 i b Medium covered grassland-Construction land 1248 1007 2579 2715
48 r] 7 5 B Ml — & A1 A b Medium covered grassland-Unused land 10 419 7445 8052 9783
51 PR 7 55 J% # H— Pk b Low covered grassland-Cultivated land 22 889 14 553 21 370 22747
52 {15 78 35 B 50—k i Low covered grassland-Forest land 4739 3515 5033 5317
53 AR B b — = A T b Low covered grassland-High covered grassland 4331 3466 4786 5565
54 AR7E 5 Fh— P B 35 )% O Low covered grassland-Medium covered grassland 19 444 13 280 21 581 22 952
56 AP 7 56 J 55— 7K 38 Low covered grassland-Waters 1193 881 1222 1411
57 %78 35 )% 5 b — 3 % F M Low covered grassland-Construction land 840 764 2370 2532
58 I 78 35 )% 55— K A i Low covered grassland-Unused land 8565 7226 8909 9814
61 IK I —H s W aters-Cultivated land 3408 2054 2864 3361
62 JK I — b i Waters-Forest land 419 371 521 456
63 TR 38— 5 78 35 ) B Waters-High covered grassland 580 439 568 549
64 TRk —> v 3 55 B FOH Waters-Medium covered grassland 1431 920 1367 1575
65 K k% 7 35 5 % H Waters-Low covered grassland 1204 891 1316 1435
67 7K 38k — 15 F 3 Waters-Construction land 401 291 683 686
68 K34 F H Hs Waters-Unused land 906 832 1048 1184
71 # % ] s — B Hb Construction land-Cultivated land 9151 5835 9726 8444
72 #5 FH Hb— M b Construction land-Forest land 433 376 580 474
73 A 14 B b — 785 7 35 B 5O Construction land-High covered grassland 381 290 376 347
74 A FH b — 7 75 B %M Construction land-Medium covered grassland 1122 887 1171 1142
75 A b —IK 7 35 B 53 Construction land-Low covered grassland 881 628 844 908
76 % Hi— 7K 3k Construction land-Waters 313 270 410 348
78 B Hb— >R R 4 Construction land-Unused land 282 204 230 217
81 A I s Unused land-Cultivated land 2411 1825 2889 3267
82 A F ] Ho— kb Unused land-Forest land 1114 892 1348 1574
83 IR ) M — 5 7 55 )% % i Unused land-High covered grassland 3850 2988 3733 3845
84 A v 4 55 5 5 b Unused land-Medium covered grassland 9618 7248 10 613 11101
85 A H b I 7 25 B2 5 i Unused land-Low covered grassland 9195 6351 14 394 14 903
86 K F H Hi—7K 3k Unused land-Waters 950 788 1170 1207
87 A FH b — 35 F HlL Unused land-Construction land 294 293 984 1074

2.2.1 1990—2000 4 L 3 #) A # & B % 5 () 8. 14% , % 2§54 32 LA vh 4y A F #5301 UiF
1990—2000$|‘Eﬂ,,\{T{mhﬁii&%ﬂﬁﬁ%ﬂ@iﬁi@ﬁl X o LU, B Hh— v 5 R M (G AT 140 7 IR
B 56 2843 [E) AL AU PR Hodh B B I ) B R % o6 B 0T M — B L (AR BS 51) 7 RN B b — (% B 35 B T
%“*%%rﬁﬁiﬁ»ﬁm@ﬁﬁ%zﬂ)”,ﬁ,gx@iﬂéﬁifc Hb CH 5% 15) 7 A o 2, 4 i R S T i
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Fig.1 Spatial diagram of the main land type change areas in the Yellow River Basin
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