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Abstract: Clarifying the spatial and temporal changes of cropland and its sustainable use strategies in historical China can provide
experience and lessons for the development and protection of current and future land resources. This study integrated reconstructed data
on the spatial distribution of agricultural areas and cropland cover to analyze the temporal and spatial changes of cropland cover in
China over the past 2000 years. Then, focusing on the problems encountered during the expansion of agricultural areas in different
historical periods, this study discussed the sustainable strategies for the cropland utilization. The main conclusions are as follows:
(D The cropland in China showed an increasing trend with fluctuations in the past 2000 years, which was around 3.33x10” ha from the
1st century to the 8th century, about 5.33x107 ha in the late 11th century, more than 6.67x10” ha in the early 17th century, over 9.33x10’
ha by the end of the Qing Dynasty (AD 1910), and over 13.33x107 ha after 1980. (2) The agricultural areas in China experienced three
expansions over the past 2000 years. First, the cropland expanded to the north of the Yangtze River during the Western Han Dynasty.
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Second, the expansion of cropland south of the Yangtze River contributed to the formation of cropland distribution pattern in modern

China. Third, the cropland expansion since the Qing Dynasty was mainly characterized by the intensification of cultivation in the plains

and the reclamation of cropland in the mountainous and frontier areas. (3 The sustainable strategies of cropland use in historical China

were based on flexible adaptations to local conditions, including various agricultural production techniques such as water conservancy

infrastructure and farming implements, as well as field management techniques such as cropping methods and seed selection. These

factors were indispensable for sustaining the long—term existence and development of an intensively cultivated peasant economy during

historical periods in China.
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Fig. 1 Cropland area changes in China over

the past 2000 years
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Fig. 2 The expansion of agricultural areas in historical China and spatial distribution of fractional cropland cover in Northern China
during the Sui Dynasty (AD 609)

Hiy DX AR B DX A= DA AR 380 TR 1) 40 A AR (B &
,2005) . K EFERE, A6 XA 4 = B Loy AR
o A, A B I I T S R O S SR 2
HrE AL BB AL IX, 4R BN R B B 5 R
ik 25% DL (Wang et al., 2023) (|8 2), i}, VIHg
Hiy XA & JRE AR, AR B A T AR R 2 M B
F B 7 ML K ARV AW T &, b b XA Sk o B
Hh A A FLO I M B W A . A s 2 ELAT, rE b
B LI 43 ( M AU, 2010)
212 R

MR Z B, B AT % 3, (4 [ A b T FR LR 2%
AeHFTE 3.33x10" ha UL o PRI (R HA b i AR 2
%3 5.33x107 ha, ZUIR 2 E P 6.67x107 ha,
JiE A AR B8 R T 45 R, AU SRR AR B Y R
Aelb A 7=, 4 E A T A G R O =4 (1000 4F)
1 3.51x107 ha #% ZCF P (1080 4RI )5 ) 1Y
5.29x107 ha, K RIE 0.52%(F 1), 1120 ),
Wil AL % = T RO 4 R A bR &, AL T RNV X
KA HHSETE . ARG DLAEN] (1162 4F) 2 [E #f kb1
FUR B % 3.73x107 ha, [ b AR WEAE B 11 1 187 FR
M) 70.53%; BEXSFNILE, mdb TR & A7, R 5]
R RE & . BEERFE/E(1215 4F),
R BR b TR BT & 9T 5.33%107 ha, JERI A
BRRE, oo EAE (1290 4F) B AU 2 3.57%107 ha,
B P ARV B 0Tk b TR B > 1.73%107 hao ZoT—
i, feolh & e B A AR, (BBt T — R B R
B KR &SR E (X LT, 2022) o KMER, 4
BN T MR E R — - PUAE (1391 4F) 1Y 7160 J1 3 5

S =4 (1630 4F) 3L 2 A CE M IE, 2001) . A
Hi, BF 3t i AR A (1398 4F) 8 3.67x107 ha 14 &=
1600 4F1 7.13%x107 ha, $H A Q I (A B 014 b T AR e
H2/3,

JoE AR I 2 v B A DX B R RS 2 () 9
Af 309, R A R VL L o At DAY D A b b X ) e
WX Y e, B 1 AR [ B b o3 A 1 EARAE R
(JHBFrS, 2021) R ZHELE, NO g T
Ty ML DX () R RE . LA, VT R i XY
VLA TR B R T 30%, i1 Al B A
i 20%, JLIE 5 & HF R A R AR T 5 40
Al X B AR R AH 24 (He et al., 2012; 2= S 8755,
2016) (¥l 3—a) . REARWIIY, m Ty PTG . VLES P4 A
M B G R I3k 30% LA F(Li et al., 2018a), KRItZ
22, AT AT AR A DX B E R, AR
T Ui b X R B B R A AR R [ 21.31% (He et
al., 2023) . W, 76 P HUB e H PR i AR
T, SR E RO, &R, e T — R
HARBUR (5 #k, 2017) o —J5 T, J6 07 H X ARk A= ™
GRS, = D14 (1583 4F), ILAR ., I p#F
Hh B FH TR 40%; 55— 5 1T, FA 5 i DXOF JE A e B L
XL &, KT Fif X o 2 E EE AR E
APl . W) DXCR L B R R 12.8%, A WS
B RN R Z IR (2220075, 2020) (] 3-b) . REH
R, Bt R 7 b DX AR TR BE T e, B 7 B b o 1)
PN, 4 E B O NI 54 FE B R )7 .
2,13 #HREKE

T AR B [ A3, 4 e Bt i AR e — 2P M K 2



HA3E 8

EREAF: 1L 2520004 B LAY 25 28 10 S AT RS FH S 1377

RIL(1078 4F)

15 (1850 4F)

ER <

B 1%

(1583 4F)

1 5 100 15 20 30

B3 RIL(1078 4F, ), WIfR(1583 4F, b)), iHFR(1850 4F, ¢) . 1952 4F(d) . 1985 4 (e) Fil 2019 4F () B b B 45 M]3 473 (%
AR AL, 1992; Fh E A A Bl A AR BHRAIL L X RIFFAEIT, 1992; He et al., 2012; 225EI574, 2016, 2020; Jr B3 4%, 2021; 4
64t 2021; Zhang et al., 2022; 3T H SR IR brvik b € AR 45 P GS2020(4630) 5 Hb & i)

Fig. 3 Spatial distribution of fractional cropland cover in China in the Song and Liao Dynasty (AD1078, a), Ming Dynasty
(AD1583, b), Qing Dynasty (AD1850, ¢), AD1952(d), AD1985(e) and AD2019(f)
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Fig.4 Spatial expansion of agricultural areas and sustainable

strategies of cropland use
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THREE I, 2 AT B . 37 R
5 DX AHIE 1, 2R AR K B, S LAHE
7K, WUAFFT L, I S T 3L, 171155 7] 38 3 (Ve
2003) g S A3 IR 0 AT R T A T B SRR R AT
H I8 X, BT e T I ANV 5 b DBk T R i
il MABHACZE 2010 4F, T 2 17 J5 i X 35 T FH &
JE#] 9.70x10° ha(Li et al., 2020) . FREFH AL, STt LA
Ji T 5 XL B 5 95 VR A T RAT I, HE
VeIE R S R B e (5 55 45, 2013) o VRS R
] X BLLAARFE AR oK, 2 T B R AR
ZRTH VR Y T B DA RIS T R MR S
BOE. IRH I AGE B SRESREE 5 1ATTK
TR R T AT 00 O B 0 05, o8 R Joi DA A B A Ol
52021) . BHAE, BR = A X 3 AR R O 2 COE
NIE . FEHE RGN I Fh IR0 5 IR K TR A
LS B AE— &, W T E PR, 4ERE -+ HuIE 7 Y
(] T o %, 2 oty A AR T s ] R 8 1) FH g i3 (2
HAE, 2020)

[l e S R3PS ROV ESEE I EE TP
LR A A R HIE L, R BE b X
P TR (PR EAESE, 2017) . WV SR A S
KEEYET 2 E, DS E KRR, BV R
B, 2 b U A RO R A=, 1984) o XI5 IR AE S
RARERARRE) 2 i, 2 1945 48,
B b FH TR AR GA 4.27x10% ha(Z5 XU 45, 1982) , 7
IR L, B X & e T VEIE U | JeAd . pyi
FPILIEAE, X KRB 4E 2R 1 Pa b X o B A
grNAM B A KR (BB, 1984) o Horb, LI
ARSI WEIE . WIIR | 87 0L DUE 43 2 B, S — R H
M VA IR 5 | 3 b T 7K HE R AR A KRR, A A
WD TR T B MZE A&, &5 X7 A i AR
7K T AR Z — OdtlifE, 2019) .

3 45 i

ARWFFEHE LT 2 2000 4E v E AHEX 3 FEE
b 7 e R AT A AR AR D o X
W& R AUEOATR, A4S T 3 25 2000 47 v = B A
P AR AR B 2 RRAE, 55 T AR R R B Bt ™
Az 1) 55 X8 AR PR A 7 ) B b T RS R R
W&, EELEBUWT .

(1) 325 2000 45, r [ B Hi S 1A 222 30 2l 35 iy
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A FHodr, Ji— A TAERE U 0N, B
FRUARZAE 3.33x107 ha I Fiksh; i — A T8k
I, 11 R B AR 5.33%107 ha, 17
ZEWIHR 6.67x107 ha, 20 4Pk 9.33x107 ha, &
1980 4Fjfi1 13.33x107 ha J5 ¥4 T 5.

(2) 332 2000 45 B AR BF XY R A A LT 2
R PEDCH A D B Jre A VLRI AR A 1)
AT LA X B b T B, JE R T B VT T L
b XK AR TR I X 2 S BB RO, MOE RS
iz b DX A I % B T BRAR B b o A ) AR
Jays RACLLSG B T %2 DL J Ml X B 5 i 8 B %of 1
H L SR X R T RO 3

(3) Hp 75 s i SR b T 2 AR AR R IX SR 3R
BET5 s FUR) FEASE X 22 031, e o R e ] 1) 32 Bl
PERGE, TR R T B DXCIURE (i Ak b 7 5 220 R
W o 3K SESE N LB HE TR | D8 K A A A TR
FEKF, A BLAFLOV A = BOR RS | ARV R 45
H BB AR 2 . 4 R PR R /N
ZUAFE MR R I FEml I, S T A&l A = 5 B4R
HEE RS —

AT b 1) A A b 2 R T RS A FH 3R v
Di Sl st B8 R A9 5 520, X B R B b R R T
KGRI, RIEEZREZ 2B AL L %k
2000 45, HEARHEX 207 T WAL KB, F R E] L
X VT P R DR . X — R R X B AR
IEER Bl i B 0380, Bk AR 7 A B i PR )
L SR, E AR T K LU /N AR S AR
M T - HBE IR ) S AR, R AR A Tl UK
HEANVE A AR AR AR 2R 5 22 DT A R b P 5 42 T
R, DT R D R NS PR O R R BT
R A — X —ZE FATE [l AR AR 1o

H AT, o E G ER C A SR 153
il, VF 2 X IUEAE U , NP JE T AR A . A
Yo Dy s A XN 5 PR G R I R — A —
I Xt —2 FI A JE [ PR AR fb 5 7, 25 Dy S i 5T b
TR IRERAR 20 . AR DOl & R A A
SRAASIABE I ARG B0, A X0 P H il U7 0 b vl 4
LR 5 %8, AT eI DR N BB 1Y R 1R .3,
S PR E 23] AR SE N R AT L

g AP A F A S TR
FTICEEAF T R AP 3R K% (KX ) Z 4 &) #F
KR P R B AR B A R
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