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Analysis of spatiotemporal variation characteristics of farmland ecosystem service values in Shandong
Province, China

SUN Xichao,ZHAO Jinyu, WANG Wei"

(Agro—EnVironmental Protection Institute , Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: To clarify spatiotemporal changes in the farmland ecosystem service values in Shandong Province, China, an ecological
economics evaluation method was used to quantitatively calculate 17 farmland ecosystem service values (including 13 positive services and
4 negative services) provincially and in 16 prefecture—level cities from 2000 to 2020. During this period, the total farmland ecosystem
service values in Shandong Province showed a fluctuating growth trend, and the service value provided by farmland ecosystems gradually
increased. Supply and regulation services were the most important service functions, contributing a total of 83.39% to 86.72%. Other
support services, social security services, and cultural services contributed <20%. The negative service value displayed a decreasing trend
of fluctuation. From a spatial perspective , the Weifang, Heze , Dezhou, Liaocheng, Jining, and Linyi plain areas surrounding the central and
southern mountainous areas of Shandong ranked among the top in terms of total farmland ecosystem service values , representing nearly two—
thirds of the province. The total farmland ecosystem service values of Weihai, Dongying, Rizhao, Zibo, Yantai, Binzhou, and Zaozhuang
ranked last, representing <20% of the province. In terms of the total farmland ecosystem service values per unit area, Zaozhuang and Tai’ an
consistently ranked first and second, respectively, in the province. In addition, the negative service value of the farmland ecosystem per unit

area in Zaozhuang consistently ranked first in the province. The findings support the view that construction of agricultural infrastructure
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should be accelerated and the ecological environment improved, while reasonably developing agricultural production according to the

natural conditions of different regions, adopting scientific planting techniques and efficient management methods , improving agricultural

production efficiency, and continuously enhancing the various farmland ecosystem service values.

Keywords : farmland ecosystem; value evaluation; spatiotemporal variation; Shandong Province; damage to farmland ecosystem
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Table 2 Farmland ecosystem service values in Shandong Province
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Figure 1 Total farmland ecosystem service values and total farmland ecosystem service values per unit area in 2000, 2010, 2020
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Figure 2 Positive farmland ecosystem service values and positive farmland ecosystem service values per unit area in 2000, 2010, 2020
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Figure 3 Negative farmland ecosystem service values and negative farmland ecosystem service values per unit area in 2000, 2010, 2020

P 1%) WHARTY



IG5 1R 40 L 5 R0 5 A 0 2 R AE ST 2683

Bl BT 6T DA AR D i b BT A4 6 LAY )T
Mt IR, JCV8 e IE 1] Fi2 55 47 dl A2 7 UMY R
OIEES Rl PR R (R, 1 07 e e 55 AR AE V5 2t iR &
SR HE AN A L s 4248 i 41 5 T3 T it L H
HRACHE R B T DAL b o 3=, B T A
RN, B3R 6 Tl i 55 M ELH AR Js T2 KRR (K 4) .
20 AR [, M 5 P T DR 3t T AR 3 i 70 000
h? AL, 2% 300 iz 55 46 49 4 S5 A B 7 F 4 4 il
) 5 Wl U IR D7 5 O St e AR R R BT
Bt LA™ AR P A (ELS S BRI, B g Rl i

—_

(=

(=4

S
1

800

600

400 [
200 r

A E

Agricultural products production value/{Z It

o 2

801

(=)
(=)
T

FEOIEINE
S

Nutrient eycling value/{Z. It

2 T
e
e
—
==
=

T City

RIS Gl
Fertilizer pollution value/{Z.JC
u o

[J 2000

2010

EEERF . AR ME—— T E 204N ALIE
15 R B EIG R Al T (] B A T AR IE 35 S 8
TEBE T N 0 e B 5 — IR AN 72 A% &
PREEIS QL ARIAR T, AR T A B T AR AR ) T A
TR R SR B A R TH AR S R SR S5 I (E Lz
fa g sl (ES5) o A8 -5 2R APk m BURTE: , (5
ST TR P I A 25 A I AR S R SR S5 N (L AD
HHZERR, [ IF7E 20 4F 0] A R AR B, AT RBJE AR E
TSR I ER BB M PG A v P, AROR I 5 B T R
B3t B I, SRR T B TR B i A A 7= Y H B

2001 4,

—_
wn
(=)

SR
g

Gas regulation value/fZJt

_—
—_—
=

=
—_———
_——

=

=]
———————
_—

BT City
801

il

NN GRS
T City

[=))
(=]

ol RN
5

Employment security value/{Z 0

NS}
(=]

(=]

QE R N

R

N N
SR

S8 8]
S (=]

i 3= A A
S

Greenhouse gas emission value/{ZJG

(=]

% www% @@@

2 % . X - o
LONSEEILTETSE
T City
2020

B4 KAESEGERSME

Figure 4 Farmland ecosystem service values
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