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The impact of land use change on the structure of agricultural heritage systems: Taking Deqing County,
Zhejiang Province as an example

YANG Xiao"?, JIAO Wenjun', MIN Qingwen"*, YANG Lun'

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract: The Deqing Traditional Freshwater Pearl Culture and Utilization System, one of the China Nationally Important Agricultural
Heritage Systems (China—NIAHS), is prevalent in Deqing County, Zhejiang Province. The land use pattern has changed considerably due
to rapid urbanization in the past 20 years. To portray the characteristics of land use changes in Deqing in recent years and reveal its impact
on the agri—cultural heritage, we conducted an analysis based on interview, Third Land Resources Survey, and Globeland 30 data. It is
found that that from 2005 to 2020, construction land in Deqing County has increased by 53.36 km® and arable land has decreased by 62.33
km?, driven by industrial structure upgrading and urbanization expansion. Under the combined effect of environmental management
policies, economic benefits and various technologies, the area of aquaculture has increased rapidly, with a total increase of 117.75 km® in
fifteen years. However, the area of mulberry land has decreased by 19.76 km* between 1992 and 2019 due to poor economic performance.

In terms of spatial distribution, changes are mainly concentrated in the eastern water network plain area, which is also the location of the
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Deqing Traditional Freshwater Pearl Culture and Utilization System. This study shows that land use change has affected the structure of the

traditional ecological agricultural landscape of “grain—mulberry—fish—livestock” system and the ecological processes behind it by

weakening the material and energy flow and circulation between different land use types and threatening the agri—cultural heritage heritage

system. In the future, the residents’ sense of recognition of agri-cultural heritage should be improved, the related traditional knowledge and

technology should be inherited, and ecological impacts should be reduced.

Keywords: agricultural heritage systems; China Nationally Important Agricultural Heritage Systems (China—NIAHS); Deqing Traditional

Freshwater Pearl Culture and Utilization System; land use; driving forces
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(DThe straw is used for silkworms to “go up the mountain” to form cocoons ; @The “silkworm sand” as paddy field fertilizer; @Aged mulberry leaves and

mulberry weeds are fed to livestock ; @Livestock manure as mulberry fertilizer ;) Livestock manure as paddy field fertilizer ; @Straw for fodder or padding
barn; DLivestock manure to feed fish ; @Fish pond bottom mud as paddy field fertilizer; @Fish pond bottom mud as mulberry fertilizer;
(0The “silkworm sand” to feed fish; (DRice—fish farming. The same below
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Figure 2 The structure of “grain—mulberry—fish—livestock” system'
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The red solid line indicates that the corresponding subsystem and material energy flow have increased, the green dotted line indicates that

the corresponding subsystem and material energy flow have decreased , and the black solid line indicates that the corresponding subsystem

and material energy flow have not changed much
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Figure 4 Structure changes of “grain—mulberry—fish—livestock” system

http://'www.aed.org.cn

— 891 —



A BHR S PR AR - 55 39 45 - 55 5 0] - RR LY LA - ROl SCA g P AR A

S . 2D T R R BB SR AT AR, Ak
REAP LR, ¥ K 7RI A () iRt
BRI (L), K7 IR S RAIEDFEZ
[F1] F4 ) S5 R k) U S A0 B (7 Sk @) I 3 i,
WS A T TR

4 FHiEHEREIN

4.1 &g

(1) 204F2% 7677 b 2540 FH 9 5 Ak 9k 1Y
SRR Ty B A RS G in, E T 2
N B0 7 =05 A 77 ARG ST 5, R BT ek As 1 2 i
FOUAK SR o

(2) TR g2 AR S5 B T3 IR, 2 T s A 5%
M PR BV SR TR R ek L

(3) FRl R G B S KRR 7 O Y 5 i T
TEWE KRB KRG Y . XFPETE T, BN 5 250
B V5 36 B SR, BRI 3R 437K 7 SR BE TG B, AR {3 437K
RSB & AR RS . 2010452 )5, B 15 1A PR AR LU
Jo 22 R AR S R IR A AR Y R, M D T KA TS G []
R, TR A aE AL AR W Z RPN T, SR B KA 1 1T
FZ R .

(4) fl5E 23T 20 4F 44 4 b R F AR AL 5 B4R i 7
ZRFR K RS- D X 3 ARl SCAR8E 7 2R G i A
R AR A T R R B I A
G AO SOREE K 535 5 AR AR, 9SO
A 7 2z B ) B fie e i 3 S TR R
42 BURBIN

I 20 AR, T - 1 A RS0 AR A i) b X 5
SYATTEI ™ 72 GE T AE R 30K T Jgt X, e 12
A 5K B R, S b TR, B b 5 K AR 2 () AH
B PR AR SR AL R AR AN AN SR T A 15 FH b ) 34
i, R s Z s T bl A I R A AR S A Y
B4 AR SR AR, LURIK BB BRE S K ™= IR 8 R
gl A pE e TG 2, A R ZR i E T R
PR ST = 20N T o s RN | A BT 0
KR53 ) IR |, dERpfe gl A= 7y =X
(1) A 7S 5 RIAE 2 AT R Al Az 77 i Ml A B, 4
B R = DN SR B & N 1B 9 WS E S
B LK IR L LR i K, Z R i RIR SR AL
ESVE IS0 B NSRS 10 % [ s 1 1B o b L 1 3 E s = W)
Al AT 10 4F 78 A A SO B A 2 R R 1) 45
BT, b fE RS BUMERT T PR R T
IEZI AL . R B Ak 58O, FES AR R I3
— 892 —

ARG SRR DL R BUTS Beif BEEOR I 25 6 R T
SR B 2 G IR, e TS
PRI, AR SCAR B e AR AR L XAl ST
Pesst ™ B 2 & B G A A AR LI R A H A T s 0L S
BERAR T4 RIS ORI BAT 1R
KRS HE T S ARk, Wt — 24 i o B A4l 3C
Peist ™ BN AL, DRAF AR S B AL GERTR B A 7]
SE AR A A FH ORI, )7 S0 2 RN LRI
) - R P25, 3o A AR ER S R R

SE Lk

(1] BRAf I, RS . 1BR b A bR /4 4t 8 55 AR 52 0 1k e ). &
VrHFEE, 2001(1):95-100. CHEN Y Q, YANG P. Recent progresses
of international study on land use and land cover change (LUCC)[J].
Economic Geography, 2001(1) :95-100.

[2] JEAF, BRI, XU AR, 45 op [ R )/ e B ik
JE )] MBI S IE K, 2017, 36(2) :94-101. FAN S P, CHENG
C K, LIU Y Z, et al. Review and prospect on land use/cover research in
China[]]. Areal Research and Development, 2017, 36(2) :94-101.

[3] LIU J Y, KUANG W H, ZHANG Z, et al. Spatiotemporal characteris-
tics, patterns, and causes of land—use changes in China since the late
1980s[J]. Journal of Geographical Sciences, 2014, 69(1) :3-14.

(4] XI55, FER X020 0e, 45 . 21 e b ] L b ) T 3 1) 2 1) 43 Al
R [I]. HUBE =24, 2016, 71(7) - 1130-1143.  LIU F, YAN H M,
LIU J Y, et al. Spatial pattern of land use intensity in China in 2000[J].
Journal of Geographical Sciences, 2016, 71 (7):1130-1143.

(5] 4508 55, TGS ) 21, A5, 55 . o Il e edy -t ) Y e i 1) ok 1
W0, HeERA5 EURE 222412, 2018, 20(10) : 1478-1488.  HOU X Y,
DI X H, HOU W, et al. Accuracy evaluation of land use mapping using
remote sensing techniques in coastal zone of China[J]. Journal of Geo—
information Science, 2018, 20(10):1478-1488.

[6] NING J, LIU J, KUANG W, et al. Spatiotemporal patterns and charac-
teristics of land—use change in China during 2010—2015[J]. Journal of
Geographical Sciences, 2018, 28(5) : 547-562.

(7] far Bty e g, FAef, 45 . 1 b ) /2 55 78 AL 3R 3 T AL i 5T
BERI]. T E R SR, 2013, 29(2):190-195. HEY B, YAO Y
M, TANG H J, et al. An overview on progress of land use and land cover
change dynamics|J]|. Chinese Agricultural Science Bulletin, 2013, 29
(2):190-195.

(84T, E/IMEC XVE, 55 . o [ T Sl ol A PR R AL 28 3 i 23 8 Ak
52 A BT 1)), M #2019, 39(7) : 1119-1128. REN M,
WANG X M, LIU L, et al. Spatio—temporal change and influencing fac-
tors of environmental regulation in China’s coastal urban agglomera-
tions[J]. Scientia Geographica Sinica, 2019,39(7) : 1119-1128.

[9] FAO. Globally Important, Ingenious Agricultural Heritage Systems (GI-
AHS) first stakeholder workshop and steering committee session
Rome, 5-7 August, 2002[EB/OL]. (2008-7-16)[2022-08-11]. https://
www. fao. org/fileadmin/templates/giahs/PDF/First_stakeholder_work-

shop_report_e. pdf

http://www.aed.org.cn



Wi, A5 - bR AR AT ROl SCAR 3™ ZRGEE A 1 52

A 1l Boh ) 202249 H

[10] BIPESC . AR ST 38 ™ B HAR TP RIT T B DL ST U, ] A 5 4
FEIL AR 25 AR 27 4l (H 3 30), 2020, 28 (9) : 1285-1293.
MIN Q W. Research priorities, problems and countermeasures of im-
portant agricultural heritage systems and their conservation[J]. Chi-
nese Journal of Eco—Agriculture, 2020, 28(9) : 1285-1293.

(L] XU e JE B FH 3827 DX Y R AR A b M A] FH 23 A8 AL 1 22 RUBE R
iE 5 LA BERLD]. B W] . = MUY k2%, 2021, LIU H. Multi-
scale characteristics and optimal simulation of land use changes in
typical folk villages in Hani terrace heritage area[D]. Kunming: Yun-
nan Normal University, 2021.

[12] WISCEE, AIEAG, FETE . 0 SR L R T 2 1D Sy S A A 15

BEEBFZE[T). HRERLF:, 2008, 28(3) :419-424. HU W Y, JIAO
Y M, FAN T. Research on information Tupu of land use spatial pat-
tern and its change in Hani terraced fields[J]. Scientia Geographica Si-
nica, 2008, 28(3) :419-424.

[13] 5KAH, BRIL. fEif. 45 . ng Je B I XA [ e A 20K, 28 L b AT
AR A S RGNS 5 AR AR ). 2R3 2= 4. 2020, 40
(15):5179-5189. ZHANG J, CHEN F, JTAO Y M, et al. Impacts of
village land use change on ecosystem services and human well-being
under different tourism models in Hani rice terrace[J]. Acta Ecologica
Sinica, 2020, 40(15) :5179-5189.

[14] LR, RIFE, R, 5 WL R OC T i SCAb 3 G s ULRFE B i
AR (1R A A Rl 2 Al (R 230, 2020, 28(9) : 1443 -1452.
WEI X X, LIU Y, LIU R G, et al. Landscape characteristics and evo-
lution of Qingyuan mushroom cultural system, Zhejiang Province[J].
Chinese Journal of Eco—Agriculture, 2020, 28(9) : 1443-1452.

[15] ™, ik 5, Wbk 4. 5 GIAHS WL ff 55 SCR ZBS R G
25 [AVKS Jay R 4IE 3 M (D). Y075 B2, 2018, 36(6) : 970-978, 1003.
YAN D, LAIG Y, CHEN T J, et al. Analysis on landscape spatial pat-
tern of Chongyi Hakka terraced field system towards the perspective
of GIAHSIJ]. Jiangxi Science, 2018, 36(6) :970-978, 1003.

[16] FEEN, FRFh, RO . ZLin e Je B FH 5S35t 7 14 28 Je
W5+ Mo B 55 AR AR L] A A IR BE A4, 2021, 30(2) £ 233-241.
WANG C L, XU D, LIN W P. Remote sensing monitoring and land
cover change of the world cultural landscape heritage in Honghe Hani
terrace, China[J]. Ecology and Environmental Sciences, 2021, 30(2) :
233-241.

[17) AGNOLETTI M, EMANUELI F, CORRIERI F, et al. Monitoring tradi-
tional rural landscapes. The case of Italy[J]. Sustainability, 2019, 11
(21):6107.

(18] FR 5 . ST Markov I FLUS B [y 4245 M2 SR PE 8A8 5 - Mo R
2 MEAEEFE(D]. B = pE Il k2%, 2020, QIU Y M. Study on

http://'www.aed.org.cn

settlements evolution and spatial optimization of land use in the Quan-
fu—zhuang by means of Markov and FLUS models[D]. Kunming: Yun-
nan Normal University, 2020.

[19] FNILES, B LR i lie A S ol s S5 0L X 52 e DR 3R A0 T < LA
BRI S X A B, fRiE LS BT, 2015(2) :22-31. SUNJ X,
LUO G K. Tourism development induced landscape evolution: The
case of Longji terraces|J]. Tourism Planning & Design, 2015(2) : 22—
31.

[20] BRI, XITFE, BIPRSC, 45 T i H SR A HE R B Al SC Ak st ™
SOWARIE B2 AR )], AR5 R, 2019, 31(6) :61-73. YANG
R J, LIU Y, MIN Q W, et al. Landscape characteristics and evolution
of agricultural heritage of dryland stone—ridge terraced field in Shexian,
Hebei Province[]]. China Agricultural Informatics, 2019, 31(6) : 61—
73.

[21] FJ&TE, JEJY, 484 I E T 10 £ AR A0 g5 5 TT R BRI
TR AL, 1988,3(2):12,22-27. WANG Z Q, ZHOU X N,
70U Z H. Research on comprehensive development technology of eco-
logical agriculture in Ganshan Township, Deqing County[]]. Ecologi-
cal Economy, 1988, 3(2):12,22-27.

[22] F3K, FPIC, G . AEROK B SR G 5R SR A R 4L M. b
R E Al R, 2019, WANG B, MIN Q W, ZHOU Z F. Deq-
ing freshwater pearl traditional culture and utilization system[M]. Bei-
jing: China Agricultural Press, 2019.

[23] 5Kk MG, #5224, T3k . FER ROK BB G  S F H RGEIRHIE |
P (5 AR 4P SR (D). W7 VAR B2, 2020, 61(5) £ 1021-1024.
ZHANG P, YANG A Q, WANG B. Characters, value and protection
practices of traditional aquaculture and utilization system for pearl[J].
Journal of Zhejiang Agricultural Sciences, 2020, 61(5) : 1021-1024.

[24] BR, BV, BUEF-, 45 4Bk 30 m 78 3 8 1) Pl ) S AR AR
[J]. M2z 4%, 2014, 43(6) : 551-557.  CHEN J, CHEN J, LIAO A
P, et al. Concepts and key techniques for 30 m global land cover map-
ping[J]. Acta Geodaetica et Cartographica Sinica, 2014, 43(6) : 551-
557.

[25] DEASRIL - BT | okedig, skaKAR, S A - ) & 3. BET GlobelLand
30 f 1 25 11T 2000—2020 4F - 3t A1 T Jr AZ AR BF S [J]. K b 4745
i, 2021, 41(1): 182-189, 196.  ABULAITI Y, ZHANG Y F, SI-
MAYI Z. A study on change of land use pattern in Hami City during
2000—2020 based on GlobeLand 30[J]. Bulletin of Soil and Water
Conservation, 2021, 41(1):182-189, 196.

[26] <A . P 7 Sl A R R TR 9 SEL G, 7 S8 A1, 2017, 48(1) :
38-40. JIN X L. Thoughts on inheritance and development of Deqing
sericulture industry[J]. Bulletin of Sericulture, 2017, 48(1) :38-40.

— 893 —



