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Evolution process of environmental pollution and its driving mechanisms in rural areal systems

WANG Yong-sheng'?, SHI Lin—na'*’, LIU Yan—sui'*""

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. Key
Laboratory of Regional Sustainable Development Modeling, CAS, Beijing 100101, China; 3. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Rural areal systems face serve resource and environmental problems, such as shortages, environmental deterioration, ecological
environmental pollution, and function degradation during the transformation development process. Rural pollution control is a crucial
component of national rural revitalization strategy implementation and rural system sustainable development. The driving mechanisms of
rural areal system pollution are discussed herein based on the summary of rural pollutant types and depiction of pollution evolution
processes. Our results showed that water, soil, and air pollutants are the main pollutant types in rural areal systems. Rural pollutants
gradually transform from single inorganic matter into organic—inorganic compounds. The evolution process of rural areal system pollution
experiences stages of single, combined, and stereoscopic pollution. In spatial terms, the gradual decline of pollution sources and levels
comes from suburbs and outer suburbs to general rural areas. Rural areal system pollution is driven by internal resources utilization, living
and production activities, pollution governance system and external urbanization, industrialization, as well as global change and
informatization. In the future, typical rural belt-region—sites should be chosen to study the pollution status, driving mechanisms, and
relevant simulated evaluation of resource and environment effects to promote rural pollution control and policy innovation.
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Table 1 Types,sources of rural pollutant and their characteristics

J&PE Property SRR Source 2551 Category HFE Characteristic
KGR TR ARG K (DA E Y TOHURR L , SR ALY R BRSEE SR () EHLA F Y Al K M il 2 T

Water pollutant  fMVIR/K & Fi b ) R LR 4B SR 56 55 Q) EHLE FY) : 2R R0 oK & 7 ARG &

AT YA

SRS Y
Soil pollutant Y& i PETE Gy

Wy e BRNISE; (AT 2 B2 A HUBRREY A IUERES 23 BRI AR R I
DFIEAE 5 (5 IEUMATS el i B T A A TR S 5 (6) U PR TS e
ATE VTG e RS (D TOHLTS S 85 5% BRI VB B B ORAE s Q) AT ILTS e 2ROV R L I AR
SERTLEY) T ER NSNS 2P EE 2 IR BT WU 2 T R 2R
PG5 (3) W5 Y 5 (4) TSRS Yy

AW RETEI O A

{HEHEHE AT

KATFYY ARG YTR TS Y (1) EORDIRTS Y 2 K BRI 55 B PRIBURI ) s (2) ST YL Ol BE DL AR L BURE )
Air pollutant &Y REAY) SRS R EL S Kk B LE Y e A E YR
JE BBV E T BN L B K b e FEEb A 2% e
KRV, & T R A Rl R A 2 B TERLA LI
(TS e, 5 e RIS Y R B —  HE RO 5

I, R S WARRGE M HEEE T . Tk b A
o, ok A= P e (AU IE A2y B SE ) | AR
T R H AL 9515 ) A Re IR AN 75
YA R K S R 2ok AR v B FH SR AR I HE K R
B, A KT SRR TS e o 7E T AR Pk &
& Bl 5 vt kR R, N RBEARAS W
HMA AR TG T R IK S R A T R AR AN B EE
TR A= AENE RN LR UE R SR IE Bl , Bl £ A A HE R
oK B HE RAREE SRR AT RE RO TS Y Sk OF
IERCE Y By W NI T I I B = A |7 i o
-t - KA TS YA A, T B80S A N
A FEY ECEE A S R GRS AR5 Gl R H
M, ZUTE YT A 7S R G S P-4
MRS BN ARG kA 2 AR, 7 A5 e
ZRA B IR AN KSR PR AR TAE B AR 75 oK 22—

S ML R G AN SC ATk BRI S PR A
HIERR AHEAEH T R B B —E G5 D RE A X
PRI R ) & A2 (AR RN, S R sk R 48 1 IR 5% 05
Yoz £ IR A B, 28 1 DR AN [R] B B 1 Al
TV T T e E A U 28 B RA
2, BEMR I T £ R IREE TS e b A4 HEORP 28 AR,
FE S I R G IR TS G W HE G B v RO
BRI e RIS . UL, 4568 E Dok i E R
M AR B AR AR A SRR B, TR £ R s R
BRI Y A 3 R 4B B, (1) B SRR IR B Bt
(1949—1977 4 , 1 BE 5 I Tl & R MU & 28 7=, 1
PR VR A2 W R SBOMR SR | FELBA R T, 2o BE E AF
TE B A S R B SR P ™ E i, B
T E T R (2) B — TR R V5 Y B Bt (1978—

IEE S
A RIRL FRE T4

1 &3 3 4t 75 S i e R AL T 72

Figure 1 Temporal evolution process of rural areal

system pollution
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Figure 2 Spatial evolution process of rural areal system pollution
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