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Abstract: This paper examines the problems inherent in the classification and utilization of rural waste in China. It starts by expound-
ing the generation, hazards, and recycling significance of rural waste. Next, it deeply analyzes the issues that challenge the resource
utilization of rural waste by evaluating the generation quantity, regional distribution characteristics, and resource-utilization situation
of rural waste in China. A reasonable design for a development path and phased targets is then provided, based on the current goal of
beautiful countryside construction and on the development trend of the resource utilization of rural waste. Finally supporting measures
and policy suggestions are proposed for future resource development and utilization of rural waste.

Keywords: rural waste; classification; resource; development strategy; policy suggestion

—\ BIS T B SR A I Bl A0 A v R BT A D I A R
PO 1.2X 10" t, e R IR FE P AR A i il
P2 5 b AR R A 2 5.3X107 to K& MRS A TG BT L ARl

WehHiH L. 2017-06-16; {EMIHM]: 2017-07-16
IS BR5, RERREEG AR T, BEIUOL, T ETIRRRE, Bil, REENERRE S I TR A
E-mail: chenyong@ms.giec.ac.cn
VDI : AP E TREREE IR E AR A SR B TR R S (D) 7 (2015-ZD-16) 5 JUAE RGN E (2014A080802009)
AL : www.enginsci.cn

103



EHAR

FE R EF I X FRIRUF ARG 53

JR Fr AR 6] 2 P el 5 e LA K% B 8 S B
JBG R T E AR TG RAUK S5 g, X BRRE
J T ARR IR 9%, ™ BRI 1AL AR A AN B I8
IRV FETBE AL BB R E TR, IR
mAL. BRI BB R, AntRE SRR A A
Atk 2, XA PRI VAT 70 SR BIRAL AR, B2
BEIRAI AR, ANBURT DU DR AT ) REEURN A 35 )
L, EL T B AET R LA R Bl
OB R RZ G A, s R & A 2
IR G R Ry G

= REEFYNREURFREHLFANE
BEX

(=) REBEFIN~EREE

BN R FY) T Z AR AETE R RV RFY)
MMV IR T VA K B B 245 KA RIS TR 2
TR RBI . RIHERL, JRARCL RS ARER
F)E BT RAEYRA SR b TRRY; M
AR FERMRAR S AN TR R S B AT
B, EEEMERELS. £ . ZEEFEEHN
Fefd. JREFLSRERREY.

A IR FERS A5 1) R [ 16 7 2 B RS AT A
Be. 8 B S HEM A LR AR A T 45 3 ) L HE LA
SR REATAEBEAT AR R E AR AKX T I
JURRW, SN FE TN 2 —, JEH BRI,
B ERENTT R FBOUKPURAL, MK BB
B, LMEGREERER. IR S
b, & B IE A AN 25 A dU ™ B N SR e
RS A B HEBUR) R e 12 i il = 30 ) B 2
RIE (1] R AEE R IR BT 5= L 1A R0k b
W ACE B RATISAT B B, AR 0 AT B 2 A
RS WU RE, 2 B AR R R S R
REMS IS B U . BEERA BT AT i, &
an . SRR, R, LIRS EE AN B AR P 502
A B, AN A ARG R 1 U -

() REEFURBFEULFRNEEEX

L R 2R N3RS, HESh 3 ESCH E s 2 F
feas'a

PL MRS, RS, AR & R, FF
tRgRt” JYRFALISE N B 2 M2 et A &

104

F SCHTAR B DA AR S SO B B SRR . R
¥ 18 F5 1 B IR AL R F AT AR SIS, SEAT RS AT
AR, MKFEN IR S Ypi6 J g, SR
WA P RUR B A S IAEE, N ENEE 2 R LK
A SR F 38

2. R VAR B i YR R A I A, I AR AT A R
A

g

A A2 [ B YRR Ay SR AT, REIRIEAS T
WK G Aoy e AR BN RS, miREE
TEFEH, FEFF. BrAess LM Re AT R A IR AR TG I
BRRE, (HATERRRM RO . AT AV AR IR
VEARIR . I8 7 0 m] AR BRSO A BRVR 2 182 1
B, AMUAT DL PR A F BE R SR ), 8 n] BAZE
i ] X REJRURI B 7 5K vl A

3 RN L R R, B3 B A4 5 Y
K

I KT AR R FE P R RAGRI L, R
AYEER A, HESHIARRILM S E K R 55
BFALR. 2015 4, B FKIRBFRIERIIEN 8 KL
Pl E R TRPAE T KRG EEHRRIE. AR
VIR DL SR AT RS I 42 5 e 5, AR R A
IRFGIRAF (B B, DLREAH B R
R, MIAIE B 45Kl

= RERHEFYFEERFRCHRINR

(=) BRERWNEFYN =L E R THFEHE

RN RFFO BB = Gt BdE, AR
P05 IR S HE TSR AT SR AT o AR A AR TS B
BN IE T RO IE 3590 F & 6 25 40 Sl AR U AT
N5 AN 2] &= m 5 A [3.4].
[ 5% e RAR PR A [5]. B & A E S H 0
267 FIMERMGLWE. SR ER, 1995—
2015 4, FRERFAEFRIFREEEM 1.35X10% ¢
WD F 0.95X10° t £ 47, FEHVE 4 000 kI/kg 15,
2015 SE M IE R ATE S 1.3X 107 tee; KAV K FY)
b 3R B A AR P KRR R i, RAEWI RS AT
BrERAA EREKES, 2015 F4oE &KL
R I PR A R E F) 9.94X10% t, Hoth K SEREFTAE
Yo, WnEoK. KAG AN 22 SRR B AR P AR RS T
 73.2%, KRR E FEEEWRF R, %%
FAEVIFEAT BAL T AR, 2015 4F R B 48 3



hETIERY 201748 $£19%5 F 44

474X 10° tce; MMV R FF ) IE 15 £ 0], SRA%.
TR &A% 09 072X100~0.86X10° t, 4 4F
FEAE L 0.5X10° t £2 45 [5], 2015 SERI AR N
138X 10% t, 18 7.875X107 tee; 2015 4F & &5 3
HEBCEEIAE] 4.1X10° t, 18 4.21X10° tee, H
g 4. ERIEE Y 43.6%. 41.0%. 6.6%
1 6.8%. it LiRMEE, 2015 R ER M =4E
TR 5.327X10°t, F14 9.87X 10° tee.

MHLIX 53 A5 KT, 2015 SRR FY =4 &
2B O A EE AU, 43 Bk F] 4.51 X 10° ¢ Al
438X 10° to SRR T A B2 A 1 J 2015
g RSN EE SN RE, &
F 727X10°t; LRI~ A B2 10 i R 4 R
TeIras, sriikF) 8.607 X107 t A1 8.546X 107 t; k.
EFV /2 PN s A M) TR AR X, 5
Wk F 1.557 X107 t A1 1.366X 107 t; & & 2648 77 4=
BEZMNIUNIE R R, o5k E] 3.76 X 10° t Al
3.56X10%t (LA 1),

AT A IR B /% 108 t
—— // ,
M N 1 )

RV FE/% 108 t
T
1

MR FEH/> 108 ¢

BB A/ <108t
12
=
T
I

1995 2000 2005 2010 2015

S
@

(Z) RERFNEFZVREHCFHABAREENSE

i ja] &

AR AT B3R P A B g A R ] 2 B DAL Dy
X, Huoesthe. SMEs A E RS, TR
I LA, R S0l 2 75 FE X ¥ s 1 X A7) S22 B AL
HEELHCIRAS o AR R Z P RS FT 1 32 220 F O KO
FREH . TRME & REIRL R 2, B X R A

A2 RA R B RS A R AR RS (2014))
IR, 2013 FFREREFY REFP) L6 FIH
FAG 17%, T 29 3X10° t MV & FEY) A 15 155
AR Bl MWVEFWORR T H - - <
BRRH R BRI M 2 e RIS =, g5 & R RIE
B 95% LA 1o AR W vy iR A R B IR AN R AR
T = S A 2 [ A B 8 3T R A AL FE ) 1 0 T
P T 3R [ AR S B AR IEAS 52 38 DA S = B A B L
) 5 1) R, A4S B S L5 A R 2R AL F 40%
ot SEERE R K 7 IR A F AR R
LTI, FGERFEG LR LA — 2%k

o ]
Pl [ ]

et [ ]
= [ ]
e
i
FAIL

e
I [ ]
IR [ ]
RS L1
TP [ ]
Givll [ ]
S [ ]
Lo [
T [ ]

P |
HER [ ]

Bk [ ]

fa ]

i [ ]

HHL []

A [l

THE [H

Kl

A

bt | |

PR R W I T T
0 1 2
PR/} 108 t

(b)

AT A R
Ml
Al 34

BAERE

PR I T R S
4 5

tannn

1 RERNEFU-EERDT

105



EHAR

FE R EF Y5 L FRUF] ARG IR

RIS, A0 AR RS Gz Ak B R AE 2
Bl NTEHENEAEER DS ERR; M
ATREFRZ, AR EZSORY 135 2 K ) 58 PR AT
AERAEPE AR, = RBARERATER, FXAMN
JR Fr 45 DRAC A P AR 30 75 VR AN B b e A
Fs DURARM ARSI (1, AR 0 DR LAl 5t 2
WO TR TSR GE R R, A
KRIEEARKZ SR IRMS 5L UK.

M. FHERMEFIFZREF AL RES

(=) RERMAEFYE=E TN

AT AR A TG B I A R R B2 A N DR
Al R NI PR A BN BRI 2R IS . — 5 THI Bl 3
TR E, ] 2030 SRR A N T 20 29 1.68
10; F—H TSR AR KT RS, ABHEK
B RE . RVEFIREL EREES
BEWAGE, BE2S5RIEVEARMZRRLMER R
BEAT T s BT AR Rk — A PR AR AR 1 SR A SR A
MOV EE 29 1 7= A2 B AT e — B S BUAE I /K~ AH 245
BEE RTINS, YA
7 b RS b B b R AR P AR 2 B 2 LU AR B (8]
A EiR e R, T E] 2020 4EA0 2030 4F3% A& AT
JEFEV R B LN 5.447X10° t F1 5.625%X10° t,
WELIEF] 1.05X10° tee 1 1.08X10° tee (LI 2).

(2) REEFVERFAEEMEA
AR FE G URAC A P AR LB 5 0, A
CFE AL T REVS = iy, IE T AR T . SE I B,

60

F I R S e, il 12 % TAE AT CLRL sl ol
BRI, TEEEERS, BARENE
Y G B R G R e v Gt R /WA AT S
R AN A DG A i B R RLCR 2R Rk R 3
W BIR 256 R 28 DL R & @ 20 BT IRAL R H Z 1)
K H bR, #2020 FF1 2030 & K K IV B R
R BB AT ik 8.43 X 10° tee A1 9.93 X 10° tee
(R Do ik, 256 RM L7 5 IEAR =k
TS A V) T N = R A Y 1/ | B = R R Y R VN
7 B N E AR RN S 34T 3 4 [9], RIELE
2020 A1 2030 RS R I BEIRAH] FH 2% G A
W& 2.

x1 ARKERNEFVRRE

2020 FEHHE 2030 FHRPFF
K3 it RERA EIE BIEAR
#wFE HER  WESE HER
/X 10° tee /% /X 10° tee /%
RMAER T 0.13 30 0.13 60
VeZING & XY 6.18 85 6.26 95
e 4.18 75 434 90
&1t 8.43 9.93

®2 RERNEFVEFRELFBAEENE

B BEUR 2020 45 2030 &
2R AU EVRTIES SA WK 4WIH 33720 39 720
B WHE CO,/ X 10°%t 22.51 26.51

JRHE SO,/ X 10% 0.17 0.20
ARy Vit R INENPN 1475 1142

A RIS AT / 428 3794 4 469

FEH /X108 t

PR /<108 tce

2000 2005 2010

2015 2020 2030

AR e OE T e ROVEFY); e BEEIEE; —e— HIE
E 2 F:E 2020 FEF1 2030 F R EFHAE 2 HUN

106



hETIERY 201748 $£19%5 F 44

F RERAEFIEIRCF H R B RK
BUREW

(=) RERHEFITLFZFENLRKEEEIF

F] 2020 4F, BHRHARN R I 50 SR B s
ENL, EEFARM R, RIARMNEE. RALTT
TAE, WhRAEERRNAEE. V. TR, WI2DsLEl
AR T AL T BORZ B B AL 41T B AR B
PELAIELIR . R UR FE ) e R Re . B &I
FAPZ K B B HE SR I G, ARl = 77 X R AR S X 45
WM B IRIE AR o FF AR AR v 37 3 73 SRl Bk
R R TR, AT 8 5 32 2 8 0 B,
INBIACR R AR TE R IR R AL I R 4 HET AR AR
AR, (REBEREFT . FREE R S A5 AR A B
Tk, FEFFSE BRI HRIESE] 85%, FRIEHIRFILEE
FIHZIER) 75% LA k.

F 2025 4, DM A Aol A e O # T
HGE A A A T, SR AR S AT BUN AR
WA GRS IR G NI B AR R R,
BEFHEIEIN . RME T 5 AN o 5 R AL
Pt TR REIRAL, AR AT R R AT B
FAva L, IARRMLR G X RO 327 B A S
LN FIRTEIA R, FEAF AR ZEE] 90%,
IR ML AR ZIEE] 80% LA F.

£ 2030 4, PLSZHLSE T AR AT FEAA S AR 0] KF
SRR SRR N B bR, TERA R B IR 7R 4 R
AEBTEIA, AT R T4 B A S Ik 3 B YA
WHRIH . RN R FP 5 IRR SR8 7= IR R
EBRGRRE, KR ERN R EIEIEE,
FEFT LR R RIE ) 95% LU b, FRIEIE AWML A
FIH ZIE 3] 90% LA F.

() HRERFEFIDXFREMERBEREN
(1) BEATTHZ Bt AR, sl « DU € 77
g . SRRSO W IR R .
WA R SRR EB, AR B, kR
THRAEE R TR, BEAT T SOk AR, ek
JE I s RV i 2 1, 3 S Rk S BV A M U AL A AT E
Wrbsie. BD TS WL KRR
Tt PR AR A G 7 30 PR R FY. &
BIAEE, Sl LURE T Ak, B DU R
FrPVHER R 5 Bl e FR A R, RSB B IR

FERIBIRAL AR

(2) 7 BURHE RAR, bRl g AR B Re
BVEML. VOB BUR S s KA R S 2R G iR B
R, 25 G TR s R E A R TR R
RAUVEREPNEYE R ) S WRVAT S DRSS (T
it D3 A A b X 7 B PR AL A SR T R AR
PERTETE T, SEBLEHIALE B

(3) DAt B e 2 oo 7 KB PR R,
HEL ARG B E BRI, AR RS ) A B R A
ISR, LT TSR F AR B K Ak, TR
JRFFYICAE i, AR I T RS R,
WREE R R T AR ORIZAT o Xk 2 IR S 4 S it
R FEREIEA RS AEEFEE R &R
ARG FFORWEFYTRRL RS, & &I REH
WIRGMZRRD R E S LR R55 2 7T
WeBETTE, ST IR VAR

(4) 27751 B nssa N, FEE e AN bR b
PRUCHE o 77 BURF N RS A R 547 92 U AL H
FIBN L, B BUFBEE .t R MR IR BB
By 07, B ORAORT 1z 3 b B 5 H R TR K% 9% i
W, HAED. H, MRESEEMR, Intd s
Wb euh . R AERAL IO, TG ELAH B os KL E
weiiti, 27751 SN, IR AR IR DA
fitt Bt o

(5) FET MBS HRMNE, SR M IR F
W B IR KL o R 3 75 BURTFE PR 58 T AR
AR PR SR, SRS AR E R
oy R AL, AN S REE TR, TizE
R IRFEM BT AT I 3L, R FE 4 B IR
FIELIRAN G, AEREARS BISKSEAE A 2,
FEARAE 2 2t H SR AT R TUE

SE K

(1] SB&A, @2/, EREHE, 45 & W39 Qe 5B 7 ikt
FEERRE [J]. WHLAR L 244]R, 2012, 24(6): 1164-1170.
Guo D S, Peng X L, Gong Q H, et al. Pollution of livestock
and poultry feces and countermeasures [J]. Acta Agriculturae
Zhejiangensis, 2012, 24(6): 1164-1170.

21 HEE, RIk, ARBAR, S5 FREAM AR S AL BARAE 1 o)
B3 1], RAT S HEE LT, 2015, 22(4): 99-103.
Ju C H, Zhu L, Zhu H B, et al. Problems and countermeasures
for the disposal of rural domestic wastes in China [J]. Safety and
Environmental Engineering, 2015, 22(4): 99-103.

(3] i AT A AR IR AR M W T H 2. v T AT AR AR AR
WERIT S NAS: A= fig A (M. AL wh g g s, 2008.

107



EHAR

FE R EF Y5 L FRUF] ARG IR

(4]

[3]

(6]

108

China Renewable Energy Development Strategy Research Group.
China renewable energy development strategy series: Biomass
energy [M]. Beijing: China Electric Power Press, 2008.

BT, maEm, EIER, & B ERRHEACE S (0], Kol
LR, 2009, 25(12): 211-217.

BiYY, Gao C Y, Wang Y J, et al. Estmation of straw resources
in China [J]. Transactions of the Chinese Society of Agricultural
Engineering, 2009, 25(12): 211-217.

AR, R, L. YRR A RS EOR M), b
ez Tolk i it 2005.

Yuan Z H, Wu C Z, Ma L L. Principles and technologies of
bioenergy utilization [M]. Beijng: Chemical Industry Press, 2005.
MRUR, U, RE . P A A R URAE A SR RS (1]
HEAR 22l 2012, 28(32): 1-5.

Lin Y, Ma J, Qin F. The structure distribution and prospect of

China manure resource [J]. Chinese Agricultural Science Bulletin,

(7

(8]

[

2012, 28(32): 1-5.

FEIHE, B, EeEE, E P EE S SR R AR
g (7). hEFEERE, 2006, 26(5): 614-617.

Wang F H, Ma W Q, Dou Z X, et al. The estimation of the
production amount of animal manure and its environmental effect
in China [J]. China Environmental Science, 2006, 26(5): 614-617.
g, DI o [ S A AR B AR E SR R R R e B
[7]. 4L JE . 2014(1): 46-48.

Zhu N, Ma J. Changes and outlook about production amount of
livestock and poultry manure in China [J]. Agricultural Outlook,
2014(1): 46-48.

ZEEF, BE . 205010 [E AL W5 RE L KR SR B2 (M. b5t
T PR AL, 2015,

Qin S P, Hu R Q. China bioenergy development roadmap 2050 [M].

Beijing: China Environmental Science Press, 2015.



