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Tab. 6 Settlement density and potential cropland radii for different terrain types in the Zhangjiu River Basin
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Tab. 7 Total cropland area and per capita cropland area for different terrain types in the Zhangjiu River Basin in 1700
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Fig. 4 Spatial pattern of cropland in the Zhangjiu River Basin at a 30 m x 30 m resolution from 1700 to 1978
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Fig. 5 Reclamation rates on different terrain types in the Zhangjiu River Basin from 1700 to 1978
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Tab.8 Cropland area in the Zhangjiu River Basin from 1700 to 1978 (hm’)

P i) TR iR AT X SEIX SRIIES L X T
1700 657 417 564 1291 2929
1750 756 491 717 1706 3670
1800 891 630 992 2404 4917
1850 1055 866 1412 3725 7057
1900 1146 1164 1891 5450 9652
1950 1340 1451 2632 8232 13655

1978 1637 1925 3825 14139 21526




1978 i B 2E 75%:

Landsat-MSS i /&K 5 b5 SR, HHuA 2SR i . Mot . o, ke, RS
FHHANAFFH 3 6 F, Horp BRI . S, AR50 11 F1 12,

FIH ArcGIS A2 B FE G TRl s ) 85, IF X 20 40 70 47 A QA i dth 25 o i
HHE, S BBk AR 235.8 km?, BIAEN 17.1%, SASCHTRE ) 1978 4-19 Bk
M AL 215.3 km®, RIEHR 15.6%H L, #HFHbmAIA2E20.5 km®, RARMH2E1.5%, Uil
AT 1700— 1978 4F-FE ] it ik b 5 it 1) A2 ) 45 2 T DAz
5.4.2 ANBHHMEREE I XA m A= E AR R 25, AR AR A
e X e P N 1 RS O B BT, FH 1700—1978 4F B M ] 7 S8 A [ i 1 IX A 25t g R A2
AT LIAE 1 (K 6), Syl s S A 8 A 58k b 2 TSR R34, 1 1700 41
0.25 hm”/ A, TFERI 1978 4-1140.15 hm/ Ao Hidr, HRER 4 X 58k i AR 2L
i 17004E18 0.14 hm* A\ FFE3] 1978 4E££0.07 hm¥/ A, HUGE X FREILIX, fE i
WX, B R BE e R o %) FE 20 28 50 4EAR 7 A [] M T IX 10 S AR A\ 200 b A5 s
HAlA (7)), 19504ELIRT, 7E4 M HIEX A, s RIEA X . P, 2EILIX A
HEHL A AE S I A BB AR B DL b, I IX A AR AR 1950 4F BV 8 WA T de AR A i
&, 1950 I A58 0.26 hm?, AR TFHARPRBE 119 0.29 hm?, Iy s B30 L /D AR
W, WG AEBE N AE 2 Ah, RN RAE | FFAE ARG Sl R g AOR R R AR X A
AN, 17 S B NI T R AT BE AT T e (I A AR PR

0.6~ M 17004F M 17504 M 18004F 11 18504F M 19004F M 19504F M 19784F

o
n
T

<
'S
T

ABBHE R (hm¥ )
=3 =
) (9
T T

o
-
T

(=)

bk HT A X X FIX X
HIBIX

6 1700—1978 AEH NI A S Hf AL fL K]
Fig. 6 Changes in per capita cropland area in the Zhangjiu River Basin from 1700 to 1978
FE19784F, AFRFIIATIX 1l DRI L X A AR R R L 22 FI L) 20 fiE 42 50
SERBVI AR T TR A A B AR OR B LU, BiIAE 19504 LUS , TR H
IKFIRIRGME, e T EADPF T AR = i, —E R LG 1 N DR X By TR
J1o B, WARIHE XA ARIFFB RS, A SCEERERBAT 5 PRI

6

AR SCR Bk b A Ak E T k5 X R T A AR R B T IA MR A A, R SCER R
TP A FORE . YR YORE . G ORM I SE Rl RS B 25 2R B kI8, Bkt 7k
st 301/ IN RURE DX 3l R AR AR R A SCIR B ) 25 A B0, B8l T 1700—1978 47 HAT B
[ N2 1] g M A B A A B 4 . A 4580 R



91l AR 55 1700—1978 42 7 L i B M RT JaL SR s s 725 %) DA A T g 1979

(1) 7EE RIS AR R AR T, A B 3 2 5 123K 1700—1978 4E 3R % U
FEHTF B A0 I 2 B, 0 vATAL) e AT VR A R R s (145 B B M A AL B 4, — e e
FE FyRah T B WF5 b S A A Rk A AL S 4 B s MRS R A L .

(2) ZRSCHEFE /N R X SRk b 5t 2 [a) AR R, 2R % R | AR
HESEARFE, AO. BOR . RVEAR . b5 R RS 58 A SCH Z XTI &
BRI, AL T X S8 R T XF RIS HE A AL SR 3l 22550, T D S S /I8 R X e+
HF AR B 5 S WL R HESh AR, (A5 A B b B T a0 g s S

(3) 1700—19784F, SN Prtsh bl o B2 S 300 A1 11 B A1 1) DO T AR Bk
FOFAHY, g i A FURTBCR 25 9 2 SRl 7 AO 25 50 . (0 E Rt 1 AL ) 2 e 15 o ok
F, AP X oA T R KRR A, R T AL AR AR BT
B3 R AR b B e e T B ) R R AR o 2 B A I T 2 R A B A
I o 4 DR 2 X kb T R EAT B H B AR A

(4) e LB T Uk b ARG 25 SR A TR 50, SR IAAR S A4l 45 SR ]
(R . A ST 1700—1978 4F 25 [ 1Lt /N R B X Ik ) 4 A1 B AT R0 T LA 2%
HIRE LN RORE DX 388 EL AT WS ek 1) A0 23 i) S A 7 s B A AR B 4, T ISR/ R X
3o A= A FH o R AR ST HR A A A

(5) ASCUA 2z B 1L A0 () Hp /NI —— WS Tl i sk i 55 X, 45 2518 R 7 ]
PIRERIEEAN Il BT B 2R HIETIRAE

B AR SCTE - R EE AR IR 34 Ry A T A 36 A 3 ) S EL R g S M BRI o PN T 4
By, 7RISR

S 3k (References)

[ 1] Turner B L, Meyer W B, Skole D L. Global land-use/land-cover change: Towards an integrated study. Ambio, 1994, 23
(1): 91-95.

[2] Klein Goldewijk K. Estimating global land use change over the past 300 years: The HYDE Database. Global
Biogeochemical Cycles, 2001, 15(2): 417-433.

[3] Ge Quansheng, Dai Junhu, He Fanneng, et al. Research on land use and land cover change and carbon cycle of China
during the past 300 years. Science in China Series D: Earth Science, 2008, 38(2): 197-210. [ %54, 378 F2, ] JLAE,
A5 5 25 3004 FE R MR A | OB Bl A SRR FRIESE. o ERRE D#E: HiBRERF, 2008, 38(2): 197-210.]

[4] Bai Shuying, Zhang Shuwen, Zhang Yangzhen. Digital rebuilding of LUCC spatial-temporal distribution of the last 100
years: Taking Dorbod Mongolian Autonomous County in Daqing City as an example. Acta Geographica Sinica, 2007, 62
(4): 427-436. [, SIS, TKFR 0T, LR Y/ MBI 55 23 A 100 4RE0 dd: LR BRI R (AR5 52 4 1% A
TG-E . HIFEAAR, 2007, 62(4): 427-436.]

[5] Zhu Feng, Cui Xuefeng, Miao Lijuan. China's spatially- explicit historical land- use data and its reconstruction
methodology. Progress in Geography, 2012, 31(12): 1563-1573. [&HK, 48 55, Zanta. A E Dy s i A iR AR
SERY BT EATE. HERETEE, 2012, 31(12): 1563-1573.]

[6] Li Jiayang, Chen Panqin, Ma Zhuguo, et al. Regional research: A main approach to understanding the global
environmental change. Advances in Earth Science, 2006, 21(5): 441-450. [ZE5KVE, FRifsh, DAL, 55, KBTS : 42Fk
AT R R AR HBERBL 22 E R, 2006, 21(5): 441-450.]

[ 7] Cai Yunlong. A study on land use/cover change: The need for a new integrated approach. Geographical Research, 2001,
20(6): 645-652. [4%iz M. MR/ MU B AR T KRB SR A%, IBEESE, 2001, 20(6): 645-652.]

[8] Lambin E F, Baulies X, Bockstael N, et al. Land-use and land cover change (LUCC): Implementation strategy. IGBP
Report No.48 / IHDP Report No.10. Stockholm: IGBP, 1999.

[9] Becker A, Bugmann H. Global change and mountain regions: The mountain research initiative. Stockholm: IGBP, 2001.

[10] Ramankutty N, Foley J A. Estimating historical changes in global land cover: Croplands from 1700 to 1992. Global
Biogeochemical Cycles, 1999, 13(4): 997-1027.



1980 i B 2E 75%:

[11] Klein Goldewijk K, Beusen A, Doelman J, et al. Anthropogenic land use estimates for the Holocene- HYDE 3.2. Earth
System Science Data, 2017, 9(2): 927-953.

[12] Pongratz J, Reick C, Raddatz T, et al. A reconstruction of global agricultural areas and land cover for the last
millennium. Global Biogeochemical Cycles, 2008, 22(3): 1-16.

[13] Kaplan J O, Krumhardt K M, Ellis E C, et al. Holocene carbon emissions as a result of anthropogenic land cover
change. The Holocene, 2011, 21(5): 775-791.

[14] Li Beibei, Fang Xiuqi, Ye Yu, et al. Accuracy assessment of global historical cropland datasets based on regional
reconstructed historical data: A case study in Northeast China. Science China Earth Sciences, 2010, 40(8): 1048-1059.
[ZEAE 15, Jr B Ry, i, 55, ARk L bR TR SR B 10 DR P Al L rb [ AR Lt OR 1. i [RIR 23 R,
2010, 40(8): 1048-1059.]

[15] He Fanneng, Li Shicheng, Zhang Xuezhen, et al. Comparisons of reconstructed cropland area from multiple datasets for
the traditional cultivated region of China in the last 300 years. Acta Geographica Sinica, 2012, 67(9): 1190-1200. [{] JL
fig, 2k, 528, A5 v EME G X5 25 300 AR M T E 4 AT FL A BT, HLFEAAAE, 2012, 67(9): 1190-1200.]

[16] Zhang Xuezhen, He Fanneng, Li Shicheng. Reconstructed cropland in the mid- eleventh century in the traditional
agricultural area of China: Implications of comparisons among datasets. Regional Environmental Change, 2013, 13(5):
969-977.

[17] He Fanneng, Li Shicheng, Yang Fan, et al. Evaluating the accuracy of Chinese pasture data in global historical land use
datasets. Science China Earth Sciences, 2019, 49(2): 421-433. [fi] JLAE, 25110, A0, 55, 4BR D S - 3b0R] B 8o 45
[ R i B AT SEPEDEAY. b R HBkRL2E, 2019, 49(2): 421-433.]

[18] Yang Fan, He Fanneng, Li Meijiao, et al. Reliability assessment of global historical forest data in China. Acta
Geographica Sinica, 2019, 74(5): 923-934. [#7M, fi] JLAE, 22105, 45, 3K S0 ARME i 1 X B rT SEHEITAL. H
AR, 2019, 74(5): 923-934.]

[19] Yang Fan, He Fanneng, Li Shicheng, et al. Exploring spatiotemporal pattern of grassland cover in Western China from
1661 to 1996. International Journal of Environmental Research and Public Health, 2019, 16(17): 1-18.

[20] He Fanneng, Li Meijiao, Yang Fan. Main progress in historical land use and land cover change in China during the past
70 years. Journal of Chinese Historical Geography, 2019, 34(4): 5-16. [fi] FLiiE, 22315, B ¥1 70 4+ [ g s ik 4
R AR BT ST Y 3228 . R g s B A, 2019, 34(4): 5-16.]

[21] Lin Shanshan, Zheng Jingyun, He Fanneng. The approach for gridding data derived from historical cropland records of
the traditional cultivated region in China. Acta Geographica Sinica, 2008, 63(1): 83-92. [#&IH, #R5t ==, /] FLAE.
FEBEA X7 S BRSO fL 7 7. 342, 2008, 63(1): 83-92.]

[22] Liu Mingliang, Tian Hanqin. China's land cover and land use change from 1700 to 2005: Estimations from high-
resolution satellite data and historical archives. Global Biogeochemical Cycles, 2010, 24(3): 1-18.

[23] He Fanneng, Li Shicheng, Zhang Xuezhen. The reconstruction of cropland area and its spatial distribution pattern in the
mid-northern Song Dynasty. Acta Geographica Sinica, 2011, 66(11): 1531-1539. [{a] )L, 251 A%, 7k2222. bR H#E
i AR S LS B) A A b e B, LB 224, 2011, 66(11): 1531-1539.]

[24] Wei Xiwen, Miao Lijuan, Jiang Yuan, et al. Reconstruction of the historical crop land data in China using the partition
and layering-based gridded method. Acta Geographica Sinica, 2016, 71(7): 1144-1156. [#75 3¢, ZRRH, VLR, 45, 3T
IrJE g DL Hh LD S B R ) A AL A M2l 2016, 71(7): 1144-1156.]

[25] Jiang Lanqi, Zhang Lijuan, Zang Shuying, et al. Comparison of approaches of spatially explicit reconstruction of
cropland in the late Qing Dynasty. Acta Geographica Sinica, 2015, 70(4): 625-635. [ 57, SRINIE, JOMIE, & WK
HEH A (A1 ATA% Joy S A ik g, MR, 2015, 70(4): 625-635.]

[26] Li Meijiao, He Fanneng, Yang Fan, et al. Reconstruction of cropland area at the provincial level in the early Yuan
Dynasty. Acta Geographica Sinica, 2018, 73(5): 832-842. [Z=345, {al JLAE, B, 2. JoRATIN A Sk pk b g R A M
JHAER, 2018, 73(5): 832-842.]

[27] Li Ke, He Fanneng, Zhang Xuezhen. An approach to reconstructing spatial distribution of historical cropland with grid-
boxes by utilizing MODIS land cover dataset: A case study of Yunnan Province in the Qing Dynasty. Geographical
Research, 2011, 30(12): 2281-2288. [Z4= 4, fu] FLAE, 5K 2412 JE T MODIS 44k W A% 1 25 g Iy o2 42 1] 5345 19 7
e LIRS A ). HUBRAFFE, 2011, 30(12): 2281-2288.]

[28] Li Shicheng, He Fanneng, Chen Yisong. Gridding reconstruction of cropland spatial patterns in Southwest China in the
Qing Dynasty. Progress in Geography, 2012, 31(9): 1196-1203. [2%-L:1, {if FLAE, BRitcAk. 570 e 3t OB 3 2= [l 4 =)
R AL B, MR 2R, 2012, 31(9): 1196-1203.]



91l AR 55 1700—1978 42 7 L i B M RT JaL SR s s 725 %) DA A T g 1981

[29] Pan Qian, Jin Xiaobin, Zhou Yinkang. Gridding reconstruction of land use pattern in Jiangsu Province in the mid-Qing
Dynasty. Acta Geographica Sinica, 2015, 70(9): 1449-1462. [, 4wt B8 EE. WA PRI IR L 3] FH S R M
AL L. M BHEA, 2015, 70(9): 1449-1462.]

[30] Yang Xuhong, Jin Xiaobin, Guo Beibei, et al. Research on reconstructing spatial distribution of historical cropland over
300 years in traditional cultivated regions of China. Global and Planetary Change, 2015, 128: 90-102.

[31] Lv Yan, Zhang Shuwen, Yang Jiuchun. Application of toponymy to the historical LUCC researches in Northeast China:
Taking Zhenlai County of Jilin Province as an example. Journal of Geo-information Science, 2010, 12(2): 174-179. [ &
WF, SRS, A FR. A T A AR AR L S ) L s R TR AR B : LA AR BT EL A 1. b IRAR SR 2 40,
2010, 12(2): 174-179.]

[32] Zeng Zaozao, Fang Xiuqi, Ye Yu. The process of land cultivation based on settlement names in Jilin Province in the past
300 years. Acta Geographica Sinica, 2011, 66(7): 985-993. [%& FL5L, J5EHS, MM, H T RIE A 10~ 1Y1d 2% 300 457
A b Bt R s3I, 2011, 66(7): 985-993.]

[33] Huo Renlong, Yang Yuda, Man Zhimin. Pattern evolution of settlement space in the Zhangjiuhe Basin, Yunnan
Province, during the past 300 years. Geographical Research, 2016, 35(9): 1647-1658. [ZE{" ¢, #f8ik, Wkl /M E
NG FIRAT 300 4734 3RV 25 (W)Y AR . HUBRANF ST, 2016, 35(9): 1647-1658.]

[34] Zhao Jie, Zhao Shidong. Application of the participatory rural appraisal method in the research of land use change at
local dimension: A case study of Yaoledianzi village in Korqin sand. Resources Science, 2003, 25(5): 52-57. [iX /&, #+-
1. Z 5 YA A/ RUEE DX R S AR RS B LR DIRRRID Y S8 ) 1R 1. B8R4, 2003, 25
(5): 52-57]

[35] Hao Shilong, Li Bicheng, Yu Qiang. Application of the participatory rural appraisal and GIS method to the research of
small scale land use change. Journal of Natural Resources, 2005, 20(2): 309-315. [##41: g, 228E il T-5f. PRA il GIS
A/ LM AR AT FE R B . F AR BEIRA412, 2005, 20(2): 309-315.]

[36] Huo Renlong, Yang Yuda. Application of the fieldwork and GIS method in the research of land use change at local
dimension in past 300 years. Journal of Chinese Historical Geography, 2018, 33(4): 62-69. [£{"JE, #7151k, i
FGIS J5 AL 300 4P/ NRUEE DX MR FARARATF S b s L. b L 7 s MR A, 2018, 33(4): 62-69.]

[37] Huo Renlong. On the population and cropland development in the Zhangjiu River Basin, Yunnan Province since the
Qing Dynasty. Historical Geography, 2018(36): 205-223. [E{~Jk. W 1CLIRFEM TN 1R T+ 3 I £ 5.
JJi s HiL B, 2018(36): 205-223.]

[38] Luquan Yi and Miao Autonomous County Government. Place Name Gazetteer of Luquan Yi and Miao Autonomous
County, Yunnan Province. Kunming: Yunnan People's Publishing House, 1995. [#% X035 ¥ ik A i B N RBUF. =1
ARAERETE A A E AR, B e ARG UL, 1995.]

[39] Huo Renlong. A study of some natural factors of environmental changes in the mountainous areas of southwest China in
the big data era: A topographical and aspect-oriented study in local mountainous areas. Journal of Yunnan University
(Social Sciences Edition), 2017, 16(4): 64-70. [F{~Jp. REFEHHR T VU RS LB AR TR B 28520 R Z o 2T
NI R HIE S 41T 3 B RSB RG22 RR), 2017, 16(4): 64-70.]

[40] Young O R, King L A, Schroeder H. Institutions and Environmental Change: Principal Findings, Applications, and
Research Frontiers. Cambridge: MIT Press, 2008.

[41] Lee James Z. The Political Economy of a Frontier: Southwest China 1250-1850. Cambridge, MA: Harvard University
Press, 2000.

[42] Kueh Y Y. Agricultural Instability in China (1931-1991): Weather, Technology, and Institution. Hongkong: The Chinese
University of Hong Kong, 2013. [#8#5 . 1 EAOME (AT EME(1931-1991): Sl FA IR, Fils: Frusrh ek
H AL, 2013.]

[43] Chorography Compilation Committee of Luquan. History of Luquan County. Kunming: Yunnan People's Publishing
House, 1995. [BR¥EIE i 5 FVA B 07 B i 2. s i A s Beak. B s AR A, 1995.]

[44] Huo Renlong. Quantitative research on the evolution of farmland water conservancy in mountainous area, Yunnan
province, 1950-1980. Researches in Chinese Economic History, 2019(4): 79-91. [~ 8. 2 LU X A /K )t 15 3k A
B AT SE(1950—1980). HrEIZ8 35 L AF5Y, 2019(4): 79-91.]

[45] Lu Xiqi. Dispersed and clustered: Rural settlement patterns and its evolution in traditional China. Journal of Huazhong
Normal University (Humanities and Social Sciences), 2013, 52(4): 113-130. [&-V57F. {5 HEM: £GP E K 2 KR
TS B Ha AR A rp I R 22 R (NSRS B2 ), 2013, 52(4): 113-130.]

[46] Data Center for Resources and Environmental Science, Chinese Academy of Sciences (RESDC). http://www.resdc.cn.

[ ERl2E B IR AR F 5 S Ho0. hitp://www.resde.cn. ]



1982 i B 2E 75%:

Gridded reconstruction of spatiotemporal evolution of cropland
in the Zhangjiu River Basin in Yunnan Province from 1700 to 1978

HUO Renlong', YANG Yuda’, MAN Zhimin®

(1. Collaborative Innovation Center for Security and Development of Western Frontier China, Sichuan University,
Chengdu 610065, China; 2. Center for Historical Geographical Studies of Fudan University, Shanghai 200433, China)

Abstract: The reconstruction of land use/land cover change within small-scale areas during
historical periods based on multi-source data is of great significance for obtaining an in-depth
understanding of the mechanisms driving land use change and their effects on the environment
and climate. Herein, we reconstructed the evolution of settlement patterns at the basin scale, the
amount and spatial distribution of cropland at the settlement scale, as well as the cropland
pattern at the basin scale. Typical small and medium-scale watersheds in the mountainous areas
of Yunnan Province were used as the study area. Abided by historical documents, field
investigation data, historical geographical research results, archival data, modern statistical
data, and basic geographical data, we considered regional natural factors (slope and altitude)
and anthropogenic factors (population, policies, agricultural technology, and distance between
croplands and settlements) and built a gridded model for cropland reconstruction in historical
periods in the small-scale mountainous areas. We then reconstructed gridded cropland patterns
with clear temporal and spatial attributes for the past 300 years. The results showed that: (1)
over the past 300 years, the area of cropland in the Zhangjiu River Basin has increased 6.3
times, and the reclamation rate increased from 2.1% in 1700 to 15.6% in 1978. (2) The
cropland area differed considerably in various terrains. The cropland area in mountainous and
semi-mountainous areas was the largest and increased rapidly, whereas the cropland area in the
flatlands and the middle and lower reaches of the valley area increased slowly, which was
caused by a combination of factors, such as the natural environment, population, policies, and
agricultural technology. (3) The results were verified using the total cropland area and per
capita cropland area. The gridded reconstruction model devised in this study can be used as a
reference for simulating historical cropland in small- scale areas with distinct spatial and
temporal attributes using gridded datasets.

Keywords: historical cropland; gridded reconstruction; small- scale areas; past 300 years;
mountainous areas



