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Tab.1 The population and construction land area of Jiangsu province in 1820

4 BTN WEEA TN ARFT AT B b TR km® SR H TR km? AR A 95 I i 18 A/ km?

PEMIF IR SR B AR (R 1),

VLTI 187.40 25.49 161.92 211.12 146.35 64.77
HHF  547.33 74.44 472.90 225.81 36.65 189.16
WM 389.58 52.98 336.59 144.76 10.12 134.64
BUTH 21947 29.85 189.62 78.60 2.76 75.85
WHE 32675 44.44 282.31 121.25 8.33 112.93
WL 163.76 22.27 141.49 65.35 8.76 56.60
HMIE 132.86 18.07 114.79 48.78 2.86 45.92
M 98.30 13.37 84.93 36.20 2.23 33.97
M 58.55 7.96 50.59 22.18 1.95 20.23
KM 57.14 777 49.37 21.22 1.59 19.75
M 63.20 8.60 54.61 22.61 0.38 21.84
T 23.99 3.26 20.73 8.83 0.54 8.29

psvill 2268.32 308.49 1959.83 1006.45 222.51 783.93
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Tab. 2 The suitability evaluation system of rural settlement land
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Fig. 3 Spatial pattern of construction land of the study area in 1820



2338 o B WE 5T 344

e AR R V% s LR Zs | B (F13).
4.3 R

W BRI, s VLR A R S 1006.45 km?, 5 X A bR
ALY 1.03%, Hrp i ol 222,51 km?, KA R T HN 783.93 km®, 7E45 (8] 434
I, REH M R RS, GO BT B RE o

(1) FERIE. XTI A, BRI JE BLEGX — sophie 2k e 48 Hh b g B sng B8
PR RGBS, A XA (A M FA YT A KGE  (3SEAL 5 TEZ2 okl i
HESE, BRI FHaEm R b, KT RS EGIES (s MsCA R K 5 9
ISP 52 = B0 ELE PTRESR BT 29, it Dy R E BB 3 58 RB R i 2 Bt
B RC B T VLR Ry i B B — AR b /N, e, A 1 km’ A2
A, B ke () BIORE BB EE S R SERINBLIANIN , ST T GRAUT ), IR T ) 2
UL e ) AR, wi I E A R A B A R

(2) [EHERAE, X TR RE L, HAEIA MRS (1820 4E 0 N HF AR ) K
1980 AR IR JEGAR B, 76N Sl LT 40 03155 1820 4F | 1980 4F AR A4 A 3 7% FH sth ok
Hibb o MM RIZE SR BR ,, PRLEE A OC R EGE 0.652, FFTE95% M B E T 3%
X

5

5.1 #ig

ARSCRA B s N B A kg R B, T A TE b
B (R AR AT R IE ) s s Horb, S0 M 32 B Il e A 4
WOl AT A, LI RIRRTA TR, DA S i B, sEAT A IRl
RATRIE M EEETRAA D . AR TR e o, DI RSB
s, R R AR RGE BRI s R . JRE A T 100 mx 100 m 25 [H] )
F& R VTS B A [0 SRy o Z52RRHH . (D e = BLREDT S0 8 2SIl 8 =2
FROE LT, dE—2E s B D7 il St Gk PR, ARFCBUAC AL 5 FH Mo A ey A R AR
B, KR5S [ AR XT s s S0 i FH b 2s [RI A SRy b A s i T AT ez —; @ X
BAHRH R T mALE, NZEA 2 A FRIA Z M7EE A B E . AR | L
7. R RETR2E S, AR DI AN, A PR P AR R L2 [
Jars O HEAATIINE 1820 4F A B M B 0 1006.45 km?, AR 3 K 222.51 km?,
AT R4 FH . 783.93 km?,
5.2 itig

SIA T4 M L, S B LA 25 5 3R B SRR 2 22 el i
BHE B A ) X BT . BUA R X R —A 7B OF . B 3B I Mo i BUE
AHARAL B, FETYE GG BORE, A S i %430 B AT BUR onE A~ BIng
F; RATRE AR 255 F 20k B A BB IE PR B AN, A 5
2 L1985 S I AAT NI R HK AR AR TG bR, AR SC38 RSV 95048 SO T G R A
20 28 80 AFARA A A &R U R A 3 KAR Mk, WG FH 1978 AR A AT A1 J 43 FH Ml
KAE TR R R LS FER AR 2SR THEENE, —§
PLE B PE (EAE A BT DE A e — Ao, A SCHE % 08 T b B R YRR RIS, 3
I FH 132 F PEARRAE



1234 MACHE A5 AP AR R A 5 25 ) PR A e - Dy 725 543E 2339

T 52 D5 SR BORH ST TR E RO BRG], S A RN —E RE B 1820 4R VLR A B
AISEBRFN A, ABATY AT 1y s v e B I s 1) 20 Af Ik DI s b A I AU f
BB RS . IS, ATKEE H s A D s s B BT OR 2R A IR XU B
B, Wk R AR EE . LA o CAERRAE , XHTTE R A T — 2P 5835

5% L Hf (References)

[ 1] XVALIE, AR AxSF, SEMEAC, 45, ] FHAZ A Xk A RS e A I ST HE S 5 07 B WA, MR 27 2R, 2011, 26(10):
1015-1022. [Liu Jiyuan, Shao Quangin, Yan Xiaodong, et al. An over view of the progress and research framework on
the effects of land use change upon global climate. Advances in Earth Science, 2011, 26(10): 1015-1022.]

[ 2] 250575, Jries, W, 45, AR b R RO SR8 BE 0 DX AP R AR s X O 1), o FERE 2 IR, 2010,
40(8): 1048-1059. [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.]

[3] M5, FEF T EE, & RACH X 22 300 AFHkb AT 35 A8 k. rp R BF2%: HERELE, 2009, 39(3): 340-350. [Ye Yu,
Fang Xiuqi, Ren Yuyu, et al. Coverage changes of cropland in northeastern China during the past 300 years. Science Chi-
na: Earth Sciences, 2009, 39(3): 340-350.]

[4] B - ST JERR . i 1R SCH ML, 2012. [Saunders D. Settled in the City. Shanghai: Shanghai Transla-
tion Publishing House, 2012.]

[ 5] LUCC Scientific Steering Committee. Key findings of LUCC on its research questions. IGBP Newsletter, 2005, 63: 12-
14.

[6] 554k, #UH 1%, il LR, 25, 52 25 300 45 r [ - R H | -3 BB b STRIAPRRE ST, Rl h3REL, 2008, 38
(2): 197-210. [Ge Quansheng, Dai Junhu, He Fanneng, et al. Land use, land cover change and carbon cycle research of
China over the past 300 years. Science China: Earth Sciences, 2008, 38(2): 197-210.]

[ 7] Ramankutty N, Foley J A. Characterizing patterns of global land use: An analysis of global croplands data. Global Bio-
geochemical Cycles, 1998, 12(4): 667-685.

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

[ 9 ] Ramankutty N, Foley J A. ISLSCP II Historical Croplands Cover, 1700-1992. Oak Ridge, Tennessee: National Laborato-
ry Distributed Active Archive Center, 2010.

[10] Klein Goldewijk C G M, Battjes J J. A Hundred Year (1890-1990) Database for Integrated Environmental Assessments
(HYDE, version 1.1). Bilthoven: National institute of public health and the environment (RIVM), 1997.

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

[12] Goldewijk K K, Van Drecht G. HYDE 3: Current and historical population and land cover. Netherlands Environmental
Assessment Agency, 2006.

[13] Goldewijk K K, Beusen A, Van Drecht G et al. The HYDE 3.1 spatially explicit database of human-induced global land-
use change over the past 12000 years. Global Ecology and Biogeography, 2011, 20(1): 73-86.

[14] Liu M, Tian H. China's land cover and land use change from 1700 to 2005: Estimations from high-resolution satellite da-
ta and historical archives. Global Biogeochemical Cycles, 2010, 24: 3003.

[15] Tian H, Banger K, Bo T, et al. History of land use in India during 1880-2010: Large-scale land transformations recon-
structed from satellite data and historical archives. Global and Planetary Change, 2014, 121: 78-88.

[16] Ray D K, Pijanowski B C. A backcast land use change model to generate past land use maps: application and validation
at the Muskegon River watershed of Michigan, USA. Journal of Land Use Science, 2010, 5(1): 1-29.

[17] BRAABR, XURF A0, 1 B I v B T b )™ Y I 25 S ARl S 3R Bl Ty AIF 9 DAJEL T S 491 3R, 2009, 29(3):
342-346. [Chen Songlin, Liu Shiyuan. Spatiotemporal dynamic characteristics and driving force of built-up land in bay
city Case study in Xiamen. Scientia Geographica Sinica, 2009, 29(3): 342-346.]

[18] Bartholomé E, Belward A B. GLC2000: A new approach to global land cover mapping from earth observation data. Inter-
national Journal of Remote Sensing, 2005, 26(9-10): 1959-1977.

[19] Friedl M A, Mclver D K, Hodges J C F, et al. Global land cover mapping from MODIS: Algorithms and early results. Re-
mote Sensing of Environment, 2002, 83: 287-302.



2340 o B WE 5T 34%:

[20] 1] FLEE, &4k, 550 2= o I A I A0 b 1o BRLA B3 B L Le . 324z, 2002, 57(6): 709-716. [He Fanneng, Ge
Quansheng, Zheng Jingyun. Reckoning the areas of urban land use and their comparison in the Qing Dynasty in China.
Acta Geographica Sinica, 2002, 57(6): 709-716.]

[21] FIBEE, SRAR S, 5K3% o1, A HUR /- b 2 Bl st 25 3 A 100 4F 07 S . B2 4R, 2007, 62(4): 427-436. [Bai Shuy-
ing, Zhang Shuwen, Zhang Yangzhen. Digital rebuilding of LUCC spatial-temporal distribution of the last 100 years. Ac-
ta Geographica Sinica, 2007, 62(4): 427-436.]

[22] ZRESC, Iz, AMEIE. T P b i i A R L2 8] 4 SRl AR BRI 24 41z, 2003, 18(4): 412-421. [Li
Xiaowen, Fang Jingyun, Piao Shilong. The intensity and modes of urban land use growth in Shanghai. Journal of Natu-
ral Resources, 2003, 18(4): 412-421.]

[23] Tian H Q, Kamaljit Banger, Bo T, et al. History of land use in India during 1880-2010: Large-scale land transformations
reconstructed from satellite data and historical archives. Global and Planetary Change, 2014, 121: 78-88.

[24] ZHR, B 4. BT RS M2 BRI 700 245 SRR T JR I 25 AR AERTIE. H AR IR-A3H, 2014, 29(10): 1734-
1745. [Li Song, Luo Xugiang. Study on spatiotemporal expansion feature of urban based on multisource data using re-
mote sensing technique in Guiyang city in the latest 700 years. Journal of Natural Resources, 2014, 29(10): 1734-1745.]

[25] Jy By, B30, ok 2, S 3T AT RN R TT 2 () 90 S5 I & 1 T AR, ST LRI, 2002, 26(4): 56-60. [Fang
Xiuqi, Zhang Wenbo, Zhang Lansheng, et al. The urban expansion and the evolution of urban fringe in Beijing in the
20th century. City Planning Review, 2002, 26(4): 56-60.]

[26] J* BB, AT 1ZHR, B Wi AR b T Al D P sk B S AT B2 TR, 2013, 32(12): 1793-1803.
[Yin Changying, Shi Yishao, Wang Hefeng. Process and characteristics of boundary expansion of built-up area of Shang-
hai city since the late Qing dynasty. Progress in Geography, 2013, 32(12): 1793-1803.]

[27] 4225, FhR, 20, 45, 1907-1968 48] A i X A= ) /B AR AL I 28 R A0 AT AR I 22440 HARRLAN,
2009, (1): 121-126. [Ji Yun, Sun Wu, Li Guo, et al. Space-tme features analysis of land use/cover change in Guangzhou
urban built-up area from 1907 to 1968. Journal of South China Normal University: Natural Science Edition, 2009, (1):
121-126.]

(28] ARII, FB5E 2, o] FLRE. R4 GeAe Xy sk Bk b 5030 0 A A 7 k. b B 27412, 2008, 63(1): 83-92. [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.]

[29] K AE, SR, 417 FLAE, 4. 20 20 i B A% LB 23 X . R HE I, 2014, 33(11): 1546-1555. [Feng
Yongheng, Zhang Shihuang, He Fanneng, et al. Separate reconstruction of Chinese cropland grid data in the 20th centu-
ry. Progress in Geography, 2014, 33(11): 1546-1555.]

[30] SRMIAE, Z2Wi5%, HkF, A 19 AR BILVLAR BB A TG T 42, JBINR, 2014, 69(4): 448-458. [Zhang Lijuan, Ji-
ang Lanqi, Zhang Xuezhen, et al. Reconstruction of cropland over Heilongjiang Province in the late 19th century. Acta
Geographica Sinica, 2014, 69(4): 448-458.]

(31] 2, SREEAL, o] PLAE. i 25 77 41 75 0 AT VU RO M 2 1) Jm B A R 23 As A BBt 230t 2, 2015, 34(2): 197-
206. [Li Shicheng, Zhang Yili, He Fanneng. Reconstruction of cropland distribution in Qinghai and Tibet for the past
one hundred years and its spatiotemporal changes. Progress in Geography, 2015, 34(2): 197-206.]

[32] Long Ying, Jin Xiaobin, Yang Xuhong. Reconstruction of historical arable land use patterns using constrained cellular au-
tomata: a case study of Jiangsu, China. Applied Geography, 2014, 52: 67-77.

[33] Yang X, Guo B, Jin X, et al. Reconstructing spatial distribution of historical cropland in China's traditional cultivated re-
gion: Methods and case study. Chinese Geographical Science, 2015, 25(5): 1-15.

[34] FRRE . LS 0 b [l ol ARk T 15 P 2t 1) PG 2 SRR iz [ SRB24 AR, 2009, 41(3): 391-396.
[Wang Shusheng. Study on the structure of construction land in Chinese ancient city based on the analysis of Hejin and
Hancheng. Journal of Xi'an University of Architecture and Technology: Natural Science Edition, 2009, 41(3): 391-396.]

[35] & PG 7T, S, Ik% N B93RTT: B AR I T S A FUGR. Bl 245 B2 05T, 2009, (2): 7-16. [Lu Xigi, Ma
Jian. City within the city walls: Rethinking the seat city form of ancient China. Social and Economic History of China,
2009, (2): 7-16.]

[36] 4 Hoh. AT R M P, Jb 5t Bl 2% Ak, 1988, [Jin Qiming. Rural Settlement Geography. Beijing: Science Press,
1988.]

[37] KA, R A B, B2r, 45, & AR 28 B M B R IAR 43 Br. o [0l B 5 55 X 4, 2008, 29(3): 1-5. [Song Wei, Chen
Baiming, Yang Hong, et al. Analysis on the status quo of residence base resources in rural areas of China. Chinese Jour-
nal of Agricultural Resources and Regional Planning, 2008, 29(3): 1-5.]



1211 ML A5 AR EE S T B W A 5 s 1) A Ak T . ik S5 S 2341

[38] fHARAE. TEACTL IR A R BUH R, 18 RS, 2009, (2): 23-31. [Fu Linxiang. A new study on the establishment of Jiang-
su Province in the Qing Dynasty. Studies in Qing History, 2009, (2): 23-31.]

[39] VLM Jy R A % 22 01 45, VI3 A8 k- M 3. A Bt VO3 o 48 1 Wittt 1999. [Local chronicles compilation committee
of Jiangsu Province. Jiangsu Provincial Annals: Geography Annals. Nanjing: Jiangsu Ancient Book Press, 1999.]

[40] AN CTHEEL(E B R 5. http://cpgis.fudan.edu.cn/cpgis/default.asp. [China Population Geography Information System.
http://cpgis.fudan.edu.cn/cpgis/default.asp.]

[41] F R HE—SE. [Jiaging Rebuilt Chi Unification. ]

[42] Rk, RO S (58 S ). i &2 H K24 URE, 2005. [Cao Shuji. Population History of China (Volume 5).
Shanghai: Fudan University Press, 2005.]

[43] X IR . AR H BT § 5%, Jb st PAE )R, 1955, [Zhao Quancheng. Geography History Table of Qing Dynasty. Bei-
jing; Zhonghua Book Company, 1955.]

[44] Jedi, 4 Wk, 2270 %, 45, A 2000k CA = Ay s i 3 2 (RIS S LAVE R4 A 6. b BEATEST, 2014, 33(12):
2239-2250. [Long Ying, Jin Xiaobin, Li Miaoyi, et al. A constrained cellular automata model for reconstructing histori-
cal arable land in Jiangsu province. Geographical Research, 2014, 33(12): 2239-2250.]

[45] w7 s b B B R GE 00 H . http://www.fas.harvard.edu/~chgis/. [China Historical Geography Information System.
http://www.fas.harvard.edu/~chgis/.]

[46] VLINAE A i AR g 22 01 25 VLR BE 2SI B ALt N ROEEHE HY A, 1995. [Traffic Chronicles Compilation Com-
mittee of Jiangsu Province. Highway Transportation History of Jiangsu Province. Beijing: China Communications Press,
1995.]

[47] B 2 3 Al Mo BL{E B R 4C. http://nfgis.nsdi.gov.cn/nfgis/chinese/c_xz.htm. [National Geomatics Center of China. http://
nfgis.nsdi.gov.cn/nfgis/chinese/c_xz.htm.]

[48] E BRFF %05 IR 55 F- 55 http:/datamirror.csdb.cn/. [International Science Data Services Platform. http://datamirror.cs-
db.cn/.]

[49] MR GEIHR. b F I HAEGE T BORHE S, Jbat: H ESETF i AAE, 1999. [National Bureau of Statistics. China Com-
pendium of Statistics 1949-1999. Beijing: China Statistics Press, 1999.]

[50] S 3C, AR, FRHEAR, 5. H R Y- J5 o 350 b DR A Sy i A8 SEEIE 43 B, b EEATF 5%, 2008, 27(5): 1017-1026. [Wu
Wenheng, Niu Shuwen, Guo Xiaodong, et al. The empirical analysis of the village pattern evolution in the central part of
Huang-Huai-Hai Plain. Geographical Research, 2008, 27(5): 1017-1026.]

[51] MR FKBE - 137 - 41 X TEBWG AU A 22 2 P AR AL 1) LU HE I 5(1929-1949). v [ 28 5% 55T, 1990, (1): 42-63.
[Cui Xiaoli. Family - Market - Community: A Comparative Study of Social and Economic Change in Wuxi Qingyuan
countryside (1929-1949). Researches in Chinese Economic History, 1990, (1): 42-63.]

[52] WA W AT IV SR8 R RS Ry WS Ak B . R T R B R 2RI L2 (6018 3¢, 2014. [Pan Qian. Gridding recon-
struction of land use pattern in Jiangsu province in mid Qing Dynasty. Nanjing: Master Dissertation of Nanjing Universi-
ty, 2014.]

[53] THIEAR. H AT D7 e M. 5 e 1 AR 0 AT, 1998, [Ma Zhenglin. Chinese Urban Historical Geography. Jinan:
Shandong Education Press, 1998.]

[54] FEPE 5335 % . 45 2. [Lane Research on Two Capitals of Tang Dynasty. Volume 2.]



2342 o B WE 5T 34%:

Data set establishment and spatial reconstruction of built-up area
in the Mid Qing Dynasty: Method and case study

LIN Yinan', JIN Xiaobin'"’, YANG Xuhong', LONG Ying*’, GUO Beibei',

HAN Juan', ZHOU Yinkang'

(1. School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China;
2. Natural Resources Research Center of Nanjing University, Nanjing 210023, China;
3. Beijing Institute of City Planning, Beijing 100045, China)

Abstract: Human- induced land use/cover change (LUCC) has significant effects on the
climatic and ecological processes at both global and regional scales, especially in the last 300
years. It is an important driving force of global environmental change and has been one of the
hot topics of international concerns. Since the modernization started after industrial revolution,
the expansion of built-up areas (construction land) profoundly changed the status of LUCC and
made the landscape of urban areas become a notable feature of a certain region. Limited by the
available data, reconstruction of historical built- up areas confronts with some difficulties.
Supported by the data of historical records, modern statistical and natural resources, the method
of reconstructing historical construction land (urban land and rural residential land) of the
typical time section in the mid-Qing Dynasty was proposed in this paper. We reconstructed the
scale and spatial pattern of urban land by using data including the perimeter of ancient city
wall, the shape of the city and the points of city location. Meanwhile, the characteristics of
livability and continuity of land, rural population, per capita living space requirements, and the
points of potential rural settlements were used as the foundation for rural residential land
reconstruction. Based on the theoretical analysis, this study took Jiangsu Province as the study
case and chose the year of 1820 as the research year for the availability of historical data. A
spatial distribution of construction land with a resolution of 100 m x 100 m was finally
established. The results showed that: (D Under the circumstances of lacking effective data, it is
a viable attempt to reconstruct the spatial pattern of historical construction land by exploring
the most potential of historical documents and making proper deduction based on the modern
construction land patterns. @) As for relative factors calculation, the differences in features of
combination of towns, the urbanization rate, farming radius and residential patterns should be
considered. At the same time, different historical situations of each area should be taken into
account in order to determine the scale and spatial pattern of land rationally. (3 The total area
of construction land of Jiangsu Province in 1820 was 1006.84 km’, in which urban land was
222.90 km* and rural residential land was 783.93 km®. Compared with related studies, the main
difference came from research assumptions and computation basis of study units.

Keywords: construction land; grid; reconstruction; mid-Qing Dynasty; Jiangsu province



