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Evolution of agricultural planting structure in the Northern Hebei Plateau’

DANG Wenshuo'"?, ZHANG Yucui"*", CHENG Gong', CHEN Xiaolu"’, SHEN Yanjun'?, MA Quanwei’,
ZHANG Zewei'

(1. Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences / Key Labo-
ratory of Agricultural Water Resources, Chinese Academy of Sciences / Hebei Laboratory of Water-Saving Agriculture, Shijiazhuang
050022, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Zhangjiakou Agricultural Technology Extension
Station, Zhangjiakou 075000, China; 4. Hebei Agricultural Technology Extension Station, Shijiazhuang 050011, China)

Abstract: The Northern Hebei Plateau, a pivotal agricultural region in Hebei Province, serves as a crucial ecological buffer for the
Beijing-Tianjin-Hebei Region. Analyzing the spatiotemporal patterns of crop planting structures in this area and elucidating the evolu-
tion of crop planting structures across the Beijing-Tianjin-Hebei are essential for addressing regional water scarcity, sustaining agri-
cultural development, and preserving ecological equilibrium. Previous studies on the crop planting structure of the Northern Hebei
Plateau have primarily relied on statistical findings, lacking comprehensive exploration of spatial distribution changes influenced by
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policy and economic factors, facilitated by remote sensing technology. Leveraging MODIS NDVI remote sensing image data, a 30 m
land use dataset, and statistical yearbooks, this study classified and delineated the cultivation areas of major crops such as spring
wheat, naked oats, flax, vegetables, and potatoes in 2000, 2010, and 2020. The analysis focused on understanding the spatiotemporal
dynamics of crop cultivation patterns in the region. The findings revealed several key insights: 1) Remote sensing monitoring results
demonstrated strong correlation with agricultural statistics, R* is 0.61 and consistency index is 0.96. The validation using the Kappa
coefficient yielded 0.84, with an overall classification accuracy of 87.65%. 2) Between 2000 and 2020, influenced by economic and
policy factors, the total arable land area in the Northern Hebei Plateau exhibited a declining trend. While spring wheat and naked oats
continued to dominate, traditional crops (spring wheat, naked oats, and flax) areas decreased by 50.7%, whereas economic crops
(potatoes and vegetables) area increased by 211.4%. 3) In 2020, nearly 51% of the planting area of spring wheat and naked oats con-
centrated in the northern part of Kangbao County. The area devoted to flax declined by 57.0%, shifting towards the northern part of
Shangyi County, while vegetable cultivation expanded by 19 877 hm’, indicating a trend towards decentralization. The potato cultiva-
tion area also expanded, particularly in the northern part of Shangyi County, northern part of Guyuan County and northwest Zhangbei
County. 4) There were notable differences in agricultural land changes among the four counties. Kangbao County experienced the
smallest decrease in spring wheat and naked oats planting area, whereas Shangyi County witnessed a 129.2% increase in flax plant-
ing and a sixteen-fold increase in potato cultivation area. Changes in vegetable planting area were relatively minor across the counties.
5) The “Two Zones” of the capital city construction policy, market orientation, and economic incentives for crops emerged as critical
factors shaping the agricultural planting structure of the Northern Hebei Plateau. This study provides empirical data supporting adjust-
ments in planting structure and rational allocation of water resources in the region.

Keywords: Land use change; Planting structure; Normalized difference vegetation index (NDVI); Northern Hebei Plateau
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Table 1 Phenological characteristics of main crops in the Northern Hebei Plateau

(=7

2B BrBL(H - H) Development stage (month-day)

Crop WL K Pk A 7] A A
Initial growth period Rapid growth period Mid-fertility period Harvesting period
72 Triticeae crops 05-01—05-20 05-21—06-25 06-26—07-11 07-12—08-15
B Flax 06-12—07-21 07-22—08-06 08-07—09-01 09-02—09-18
% Vegetable 04-30—06-29 06-30—07-31 08-01—08-30 08-31—09-07
545 Potato 05-01—06-08 06-09—07-16 07-17—08-20 08-21—09-21
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K, B IRE IK 211.4%, FEY Rt B w3 5 5
FTHEY% 3, 2000—2010 4F T 44 5 Fike i AR fin
68 926 hm’, 52 2019 4 ¢ P X @ LR HHBUR (1 52
i), 2020 4F B AR AL R 4 & 59 552 hm®, 3301
1o JELAE R T A 48 A B S X, 2000—2010 4F B
A T AR N2 55 977 hot’, B4R A 227.4%:; ¥ 4F ¥,
S & IR A7 T K R L R e K R b B SR 0K
() B2, i S8 AR T B DR B & 2020 AR 45 08 2
44 498 hm’, 2000—2020 4F 2 25 T ok Ah A 1 FLUE
P52 F B RS TR B B 43 50 R 46.9% it 57.0%, {5
B b 1 DR AR A W R R 4 R A R DL 2K R A O
2020 4F 2 JEFAE LB 24 R 34%, o5 S HA .
23 HILSEEESEMMERZSTHSHT

A B S b v R 4 BB e b AR Ak 22
X4 LA SRR . SR S A R AR AT
ST, FEG T AS I B ERAEY AR & H (B 6).
2000 AFREGE . ThUE . sk 3 H A7 RO T AL AE 4 P
YR 2 R o LB 3 7E R DL I, 2 R R EUR K 4
el a5 B 5200, 2000—2020 4F 4 EL X PN 22 28 R i
FEUBR Y A7 76 AS [R) i B85 19 T o, HL rpke A B4 440 v
R K, oA 1 A9 2000 4F 19 41 699 hm” T [ =

2020 4E 1Y 17 674 hm’, Y/ T 24 025 hm’, T [ iR &
H 57.6%. T B RE 22 25 1 AR AR TR 3N, 21 2020
AR EE 36 125 hm?, (7 3Lk i [ 4 IX 27 2 R R
TR 50.6% 1 L EL A2 AR n] AU T8, m i B IX
22 PRE DL T 0B B LR AR . 2000—2020 4, RAE
FEAS DX A PR AR T AR B, 2020 A 3 T EL R
SCEL SRR A T AR AR X T 2010 ARA A 55, Hod i
SCELHAIE R 129.2%, FE AR E 2 13 852 hm'’,

2000—2020 4F, i S Fi A Bk B E T o H ik, 4
B [B) Fho TE AR 22 BE 4 /N, 5 2000 4FAH L, 2020 4F 3
P8R B B R RhoAE AR A 00 3R S 186.3% I
584.8%, HELREL Bk S SRR AR LD, sk L EL R
TR SRR Y R4 /N, DA SR Sk S AT R E )
Pz AR RO L VR L SRAL ARG L 4 B SRR
FE TR E S TR, EAE A3 AN 2000 4R 6.4%
8.0%. 16.3%. 5.4% #m=iF] 2020 41 13.0%. 30.0% .
21.2% H1 23.4%. 2000—2020 4F, AL F 5 i 4 B
b 4 SRR R TR AR A A A ) AR R RS, G sk A L
T AR (18 064 hm®) o 44 250 A TrD AR i G 1 1Y
35.6%; i SC BB W B K, B 2000 4F BN 16 £%; &
2020 4F, TR L skdb . w3 B A4 SRR T A L
BIIITE 35% LAy, i £
3 WitEE
3.1 i

MODIS & B ARTER AW B I BA 5 23 (] 43
B KU R . R | ok B
SRR I PR A A R T A B
b 5 IR A AR W R AT 25 0, 2 R AL Al A b R
o A HALIR K GER & ST KA . LT
i XA AR A L e BT R R IR AR X
WY B ELAL . 2000—2020 4F (8], #Eb )5 EAE
VIR S5 A AR, B B L R SR A TR AR
BARR . 22 8 Fh R RO /D, 5 kAR (i gl R
BRFFE . W, TR fiF e 45 5 R, 1986—
2010 AF[H], 001 = FE XM 1A 40 8 32 AR i A7 T A7 2l
AR R 4 LA TR R, SR R R G,

F2 20002020 FEIFEETEEMHERRLETL

Table 2  Areas and their changes of main crops in the Northern Hebei Plateau from 2000 to 2020 x10° hm’
i H Item )y Year 2 Triticeae crops WIRR Flax 3% Vegetable EE52E Potato
Al TH AL 2000 134.536 81.014 24.621 8.788
Planting area 2010 44736 54.077 80.598 77.714
2020 71.414 34.873 44.498 59.552
ARk 2000—2010 -89.800 —-26.937 55.977 68.926
Area change 2010—2020 26.678 -19.204 -36.100 -18.162
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5T 2000—2010 4 5] VE 1 A 1 AR Ak i #oR i
—3.

AW A R R W], 22 2 R BREUR & Tk
5 B FZ Y, 2000—2010 45 Ff ke i L B 34,
2010—2020 4E LR . WhTE . skl 3 B2 R E AR
K, 5 2014 4R 5K K T AR B AE AR BT R
B . RTE . eI 18 SRR A T R A
FP KT T, B 2020 4F AL 18 SOMRAE R
) T AL 66 700 hm?, oA HEAR BT 20 000 hm? P,
2000—2010 4 i) (i T A AL #5408 T, HLE P R T
Yy Z KM T HE O, W RR RO TR R T ROk H
2010—2020 4F, fifi 5 A B A 76 7K - 32 v Sl 2 0

7R T Z RS RRASR B A% 7 BE IR, SRR 2 T
K. W TR, TR L SO R R 1 AR
f7 2 B 32 B AR A W A A 1 LAY L ] 38 i e
2 2022 4F, 3L I 4 B 5K G 1 TR B 32
A Fh A X 38 (http://www.zjknews.com/news/shehui/zjk-
shehui/202206/22/374290.html), € 5K & O i [ R £
Tt &L R B+ =ATEMMNE) 5, kK
T B2 5 T A X B € A 7 i AL 7 R b f
1E F (https://www.zjk.gov.cn/content/gmjjfzgh/149821.
htm)™, ZEIZER 948 5 R, AL & R 2000—2010
AT I 3 R T % S P R 1 B S0 48 i 2= 80 598 hm” ANl
77 714 hoo®, FPAE HL GRS I0. 2010—2020 4F, /TR
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Hi DL Ze bR AR O 3, BRI PO SRR . S
K25 1R JR) (http://tuopin.ce.cn/news/202107/14/
20210714 36717595.shtml)"**,
32 &ig

AN SCHEEL 2000 4F | 2010 4F . 2020 4 MODIS i#
GG KU MODO09QI 7= iy K B8 R IR B Bl 2 Hi 4 o
B v [ 22 B A ) R T B R O B U
XEALmE IR X S (K E . FANE). K. B
S AT oy R BRI, I M 5 X E EAE Y Y &
] o3 A AR S AR O . 25 R R

1) A5 FI L AE 1A 73 #7510 V6 R0 R 45 5 56
WEHA 2GR . 8 I 5 B Rl G e 1Y
LRk I 9 e R AR 0.61, —BUHEHE B 0.96., 450
Hb J# 2 I 45 & Google Earth ¥ 17 1% ¥ 55 B4 5% UE,
Kappa ZECH 0.84, SRS KNE RN 87.65%. WiFhE:
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