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Project Discription: According to “China Rural Statistical Yearbook of
2006”7, annual household energy consumption for life in rural areas in 30
provinces (municipalities and autonomous regions) in China has reached
320 million tce, accounting for 20% of total building energy consumption
in China. Promoting building energy—saving work northern rural areas is
critical to the result of China’ s overall building energy efficiency and
is related to national energy strategies and sustainable economic and

social development. Development of biomass energy and other renewable
energy—based new rural energy systems and significantly improving the



insulation performance and heating ways of rural buildings will better
meet the energy needs of rural buildings and achieve socialist new rural
construction that could meet requirements of sustainable
development. Mastering energy consumption situation in Chinese northern
areas will be critical for prediction of future energy use demands in
northern rural areas and policy formulation for northern rural areas in
future. The purpose of rural building energy efficiency is to coordinate
resources, environmental and economic development, encourage rural areas
to take highly effective and reasonable biomass and other advanced
technology according to local conditions and provide clean and highly
efficient energy consumption way in rural areas, so as to meet the
increasing demands of farmers for building energy consumption and improve
life quality of farmers, instead of 1imiting demand for energy use increase
in rural areas and decreasing or maintaining current building energy
consumption level in rural areas. Changing the current energy consumption
patterns in rural areas, encouraging rural development of solar energy,
biomass and other clean energy sources and guiding sustainable energy use
in rural areas and scientific transformation of energy use structure in
northern rural areas will not only liberate farmers’ consumption from
purchase of coal, gas and other commercialized energy; but also develop
biomass energy industry, use agricultural products and wastes to produce
new energy and expand the use and processing ways of agricultural raw
materials, so as to provide agricultural products with a platform of high
added value and unlimited market potential, extend the industrial chain
of agriculture, increase agricultural efficiency and extend space for
rural surplus labor, playing a great role in promoting regional economic
development and increasing rural incomes. How to guide China’s energy
structure in northern rural areas will be great of significance for
national energy strategy and economic and social sustainable development.

Project team:DING Yong, REN Hong, LIU Meng, LI Qin, LIU Xingmin, WANG Chun
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Summary

According to “China Rural Statistical Yearbook of 2006”, annual household
energy consumption for life in rural areas in 30 provinces (municipalities
and autonomous regions) in China has reached 320 million tce, accounting
for 20% of total building energy consumption in China. Promoting building
energy—saving work northern rural areas is critical to the result of
China’ s overall building energy efficiency and is related to national
energy strategies and sustainable economic and social development.
® Study on Current Energy Consumption Pattern in China’ s Northern Rural
Areas
We conducted research on energy consumption structure in China’ s northern
rural areas, design a Questionnaire on Energy Use in China’ s Northern
Rural Areas, which will be modified based on opinions of experts from
various universities and energy efficient research institutions and
representatives from authorities in charge of building energy efficiency
in some northern areas. With backward heating and cooking energy
consumption way, rural areas in northern China take direct combustion of
firewood and coal-based energy as the main energy consumption way with
only 10% to 20% conversion efficiency of bio—energy direct combustion,
resulting in energy shortages in rural areas which has been increased by
the widespread use of furnace with less than 10% heating efficiency in
northern rural areas. The direct combustion of firewood and coal also
caused the fact that the indoor carbon monoxide levels of peasant family
are many times greater than the national air quality standards, and such
pollution is more serious in the winter, resulting in long—term exposure
of most rural population in health—harmful pollution and increasing asthma
and respiratory diseases since childhood.
® Study on energy demands in China’ s northern rural areas
Analyzing the case of the biomass gasification heating technology in rural
areas in the north rural, it concludes that the development of biomass
energy and other renewable energy-based new rural energy systems and
significantly improving the insulation performance and heating ways of
rural buildings will better meet the energy needs of rural buildings and
achieve socialist new rural construction that could meet requirements of
sustainable development. By building three scenes, we use grey prediction
model, the energy use of rural north China has been forecasted. Develop
the biomass energy and other renewable energy can meet the needs of new



socialist countryside construction better. But it requires technical
innovation and government policy and fund support.
® Study on energy use structure adjustment strategy for China’ s northern
rural areas
Through the game analysis of the behavior of relevant stakeholders, a
qualitative analysis about the incentive targets, incentive ways,
incentive levels and incentive strategies for promoting the biomass energy
application in rural buildings was carried out. Also the relative economic
incentive policies which would effectively promote the biomass energy
application were designed.
The purpose of rural building energy efficiency is to coordinate resources,
environmental and economic development, encourage rural areas to take
highly effective and reasonable biomass and other advanced technology
according to local conditions and provide clean and highly efficient
energy consumption way in rural areas, so as tomeet the increasing demands
of farmers for building energy consumption and improve life quality of
farmers, instead of 1imiting demand for energy use increase in rural areas
and decreasing or maintaining current building energy consumption level
in rural areas. It will guide China’ s energy structure in northern rural
areas will be great of significance for national energy strategy and
economic and social sustainable development.
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TR KNP LR K= R KUR A @GR AV RBERF USRI M EEREEI—E
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RZEE, ZFFRHBAANARERN—MEREXF , —FHEZNE , Er
AESSURER , REMETRELS , —BARRMRL. KREIFAT
FiH ORESHRR  ERAIEYEEXRUTEREN. REN , BFEESHE
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RREMBL5 , Fet , A SFNFESHRAT—IER , —FHE.

KEWHMEES  MRZRVED A , 7 EHEIENLHEREL , FILER Y
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Mo, Py KENBER MERXRNIEERS NS AR, BN, EBD
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MZSZMARKABBRSE , 2 XEERRENREE | HEBUNREEHN
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FEMARHKRESERNEREL , NTEEEEEEREM RN EDERR
KEERG, Rt AT TBRRREHBEHRRE TENHEL BRI/
KRE, EEBRE N, TRAETEENFEARESFAR. ERNEMBRESN
b, ARAURBEANDERE , AU EERARFFENERLEITRYLEA
TR,

TRRUEXR—#F BRI FAFLEORSHARAEBEREETRNARRRE, K
ALTRS—HREEFAAEXBIRNRRA , MRFLERIREN L RFERK , @
RENALHKERKEERESFEABARA , SERBRAMBERS | &
AFBEEUNRNEARRECRZIZEAESR , REEAEREE. RKER
RB|AR—BRARIREBEHZE , BEIEKEERDRFEMMA |, BER
RE,

|

RIFRIE— AR R R EIF MG REGE , RFAEE, RIFEK , FENR
—HoBEINAKEEAEZSHTARM , 5 —Bo AR EAEHNGRKE
EXREABEEARN  KELEEERKHIEN, HAFHDRELESPRRIF
MER , NRHARBIEM , BREERUT LRSPHIBRENER. E1I8
X3 ETLRSREI KR RE MASFEEERKFEKREZSHBE, TRSEHR
PRV IR RARAEFREFEAISNE , T AR X FRBIEERE
FEHAAL , ANERSHEN - I RREROZRNHRRE,
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MNVRITNEREERTERE , “REH R 2 RMERY FERERY KBTI
N, RFEAAERNNAER , B e (RE1.19) .

,}*“ﬂ%’v i

H1 19 ki k120 FRIVAAL

MM ST R BRERNMEANRIZRE | BT R WAL RFE
BHMEFETHTTRGE , XETFE, RESHEC AEXNEENRASE.
WENBX, MALEHE FERLESTEERTREERE BS TRANARR ,
FRTAXANZAENZAE R, TXALEHEE  BREEF , RERKR
2, FEERR  ERMEBRIERE , SUEREFAREE 50 % 4. I
R CEMTREHBR T REBREEN AGEFEME M TR B0 REH
B ASAGEREM  BETRS  BRABRES, FRREFBRERERE
A BRI T RBRAY R)E. A B 1t 5 B R M E R B BARE |, K K858 T AR
AR (AE1.20) BANKRE: RRAET K, RAE 3 @R 2 HER ,
HMETREBKOAEHRAARTHX. RARGRRAER EREERAH
B EE. EEETIES 20mm~30mm FL , BRERRER.He
RERRMNEREMEKRRESHWFET ANNAAZERAN HIARR T
THHRNREEAN —PHEX AXBRERL  EEASRRL TEE
BT —RIBEE , EBAET — MO, Kset , ABFERNBELEHEHN EXK
AT, BER . BRESFEALA[RET , 202085, UK, MARE
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PRIRER 15 °C b BANLRTAKRESEE , 7TS 1t28 , RIEYNIER
FYERTE" BUBEXEE , AT , SHEEY  SWEE  fURREME
RETHMERSE , BEEE , MBAXRERS , MAAEER , BAKRK , RIS
ARREARNRILE , HHMARBRINEZTER .

REFTIR  FIXMEEBUTER

(1) RAMRS , TEREE. £BXEMNE , “RAHLERRER 14 % ~
18 % REF 725%~35% , MHEERMEHIS % EAREFT 70% 2L
B ARNETA 1210kg FHHEDH 1382kg FFF , HZHT691 kg FrEkK.
DEEFEMEEERFNERT , F75% 500kg itHE , E—@“RUHEST
R0 .16 LEUH K.

(2) ¥URHE , BBEIRFTAMEEERT , EINREGEE. BT,
. WERET —RIFERG#ERE , TUAERRREXAAMERERSE, £X
REBR, ERXHAEHRE , £IURHES , EREFERRY , Ak ; EXER
R, FURE.

(3) BINHARE , REER. BTREISPRZ, RBLEHSRE |, biiEBER
kW EHEEmERANL, T, MEZF 3~5 BER , BATRSENERE.E
SN, EERRERET | ‘RAUVEEEM A SRS ER 4 °C~5 °C .

(4) A FEEM., B4, amshcE,. $fR, NEEE  BRERREEFRE
FRE. “RIUETZEANEEBERE, WEAR  KEILE  RCTHARR |
BRT & NEBETREVE.

(5) ERAMRY , BEFHEE. ‘RIVEIEARESR , BHYES , FEE
RTEZRERIFRR, EPTE, FFIR), BRI, BEFEZ , THRET,
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FEREFIRRNALNTTIEE.

(6)BNMRIE , EMEZRE. TREFEEFEFFERTMAE, KIE.
ARERREMBESRR , BEESN , REEMENTE , ‘RHVEERAY
350 JTL~450 ;T , IHAER ; MEAMLREAR—RKANR 260 TEH , BR
T RIUVHERA , EEXLFEFFER , ERAZST B
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()& z=M R A
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BREXGNRIABRSZ MERZKBXF RENENBEEERE  ERHEM
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SV E MREER R
PR v o KM
B
MERE () 3000 5000 1000 4500
BERBEZERA () 2080 2646 4300 6909

WERFR , EYMRBFARCFLEMRELSANGITREZRAER , 4%
RNETEF. EMRBFARACFERTEF , —FETUREDIRRE,

2) BT

RENERERN 26.5MI/ m3 |, EYIF IR RE LZIRE RN 17.39MJ/ m3, BE
I ESHRERN 5.41MI/mS | [JEEEME N 28.5%. £EYR PR IREIOE S i
BN 12%,
2% 2.8 W) TSR R L) R B R RR (%)

B D & 7E Bk EWmE EKE R 453
=27/ g ik kY S 70.76 17.62 0.11 3.46 8.16
R 6.4 70 0.49 2.45 21

Hitt 1kg £ TR P EERSE C1H 0.1762kg.

-52-




% 2.9 W BUBRHRELI AR L] (%)

CO O cO H> CHg4 N>
A YRR R 12 1 20 9 12 52
Fidp 7.5 0.24 22.24 16.2 2.3 5.52

% kg AV RBRME=SER Vms HhfFEfE s Cco. 0, CO |,
Ho , CHs , NoBIEE R V(CO2) , V(O2) , V(CO) , V(H2) , V(CH4) , V(N2)o T
BAKR1&
EYRBRRE=ERSEEEEREN
C, = 0.005356 x (V(CO,) + V(CO) + V(CH,))
= 0.005356 x V(12 + 20 + 12)
=0.2357V kg
NMA#HZERXZRABAELRMTREE LaPREZTRRPNEEY ,
EYRFBARBFHNEEERN 9% , BA 1kg £V RBRIRRLA =L M S
B C3 N 0.09 kgo RIREMFBALIREESH B K BIR 5%ITE | B 1kg
FERE T EYHPEERSE C4 8 : C, = (1 X5%) x 17.62% = 0.0018kg,
SHFE kg EYTTALIREL | EYFSILIFF=IRE AT 0.0816kg. FTEHE

EREE Cs N :

C5=F}9_<§X

TEEHE
@—mﬁ%ﬁiJ

= 0.0816 x [12% + (1 — 12%)] = 0.01113kg
R FE , C1=Co+Cs+Cs+Cso

4 YRR R B B 859 0.1762 = 0.2357V + 0.09 + 0.0018 + 0.01113
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A V=0.31 m3,

WA YRR R SIEERRF 0.31 mikg. MEBEEANSILERNA 3.27 m3/kgll,
BRIE 1kg EYIRFR BB~ E RN SEETE 0.07kg. REE 1kg BUE~ 45
B SAEEHE 0.56kg, BNREMFERIREY RN RE 4.46 [ | TR
BRI B R TR E 3.6 M, i A0 R A = Y PR R B SRR Y SR BEE N 312.2 kg
A BE RIR S BEE M EN 2016 kg, AISAE HURALEY RN RS

BT RIBAVBORBER N 84.5%.
2 2,10 0 TUBURRRLAE RO B T A I ot

AL ( mg/m3) CO ( mg/m3) SOz ( mg/m3 ) NO ( mg/m3)

YRR R 89.5 664 202 208

BE 156.9 255 434 215

6000000

5000000

4000000

3000000

2000000 —

1000000 —

0 . IIII . I . I
JHAE (mg) cO (mg) 502 (mg) NO (mg)
u ) JEURURL R R AL
B 2.18 SR 1A= P ST Uk AR R 2R Iy G e Tt L st
BT SR AR B R R RS R R B E T

R,

e MBEASFRERBSN  ENRBF LR TR ER TS,
BOF, BRBFETRAELIRARE , —FRETURERE | ERLWR
FEFIIUR R LL G B RS R IE | MRS RN, REFRE , EMRSAL
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BRARNATHREILTRNOREESATH ELEMRESXNEMZEHF, IR
BEERAATHELES RN EXHNBTAR , APERN X RKERNERS
EiEHT — R EE.

4. EERNBFAAEEBTNERD T

AXFIRANHARLEZNER. REBRHESHNERETNITEE. KE
B A TN ARRIE T R EZER RV IE K, BROIMEMIERN JLIE R &
LT B9 B AR AT AR E 4b 75 KA £ SR R BE TR RIS

(1) FRSITEER

BRIMEREREEMARLEBBIFEIIRRABRET , XN AEHIAN
BR 5 R G RMEITEN TR BRD AN E AT T/ TN A 5T
REARRE , MEXN FREBBFHA T TRRHIAMVRESHITER, LR
ARNEARERFEBSHAREM, BRI ETUNEERKEEN ST
ERENMHEEFEARITEENREN DN  ARETEBERIEEN AR R EE
BEENERARR FROTERRN M T AR KRR, XK, AL,
HERBRNLEBRERN G ZE , EER LB ZEA TR, R, 25, ¢,
EEFIEH, N TEBRISMEESEN KRN LP B MR ZEHEEANER
KR, BRTERSHY  BEFENLEZELRENSHRTRBA TN , 2
TEHPANREXRNAEYE  RENEHRAEESNTHELRERTEENR
R, LEERRNAEES, HITRENEERFLF. BR. H2FZFENE
B, BIRAMDHALER , RAFERIFAFHIANER , B UEEX
ARNEHTHELRRN  ARFERRNER , ERKRAEMERNTEER
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B. BREIMERAXRANTEMRF Z. EHTEEIMNTEF , WEE
BRERNEMELEFRENARKRAIEAETEEIHTTELDNT , HAEEY
DNERM EXNARRE, FAEH, WIEHEHETTENL. NTRENER ,
ANEPERTEXNFTRBRTHIIEWBE, gfEREWFE, BRELST
BENRBIFAHT TEUTE , A EXNIEEHERRERENEENEBAINEE
HATEMARAR Do

(2) RETIEISKR N

RERGELCRBEEFENVR LR 1982 F 3 AEERLE ERHRN ,

EEGFEST (SYSTEMANDCONTROLLETTER) FI# £ % % , % “Control
Problem of Grey System” ,5|#2 T EFR LN Z D EM. EIREREEICHWTFRS |
RERREDNAE, BRENRERE., ‘AEEETECH " BEEETEX
M NEEREHs EH, By RM , HEREEFTTE  XRWHWERE X,

[RERGELUANTAENIERRE —EEECEH. —ENXAZRLHIEE ,
MENEEIRETE  ELERARL  RedRREIREKIENEEXRI K
BOMEN , XUBHER , X —HRBRBNALAEZNRE, METHR
SUHWENEE , NRZESUNE  HERAEKLERE  EXTLE , EX
BiEHZET  NERMERBEYEAERENEM LM, BX L, BMER T AH
REHWF-—ERKENE , EETRIHARECT -—ERREN A MIFREIE
RMELLLER |, KR RAUERERTCARIFFRABEIERE, - MReZE
MRS , BN EFFSH EHEEEMLEFELD THENEHEAE, X
RHTREZEVNRERKRESR BEEI BEEiR2EREEN SREFN ,
Rite4REREEMRNENR. XBETEREILAEERE ARFATE.
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G HELEREIMHIELRNE AT ASHREHMR NNEERS , ME
BNEEREETLN —HRE, ATERNBIESE TRENAE , Basex
TR BERKNENER  HEEAREYHD FEER, RERGETNER
ERFEHEL. TERIBAR. TERTLEY, 2EHE. BEHTUNRE
B, ZTRESUER , BilkEHa, £5F, selR, R, TSRO EZESE
BFOEBR TIZAMA |, FEE T BREFNTNHR.

ERVTMNERRN  BREEARY  FTERYESNERSTRNECHEF
IR  RAREHASEE(Grey Dynamic Model , GM)FIEEWEIEE L | BT
DREASNTNEE. AXRARBELEE,

(3) EREE

EERNEZFKE , IRNEROHD | A ES B0 FRRN T8
KB, KB, EFRKERFGRENLIBANRIE, NEERMAE EF , A
“BEE( REEMEHESEYR ) mmitR, TBERRHENNEN=FT
e EEIRHA TN,

wR— (EAER)

BURTHERANTE 2010 FLRTHEM EHENH, BERFBRIA N RN
WHEBRER, BREMKERE. KIBAREF. BxMWEERENE , AN
RE, RIEREERAEFNERRIES. ECISZEHARER. HERHER
FRAE BANZERE. #I8R, AMHeE, S4B E 1REY, BRER
BRLRRE. RNERTERAEANEmENEYRELEER,

7 BEVR Bk BALATIS L ErAAHRE | e | R | AL KFHRE

A5 H 66. 8 46. 9 11.1 2.8 33.2 14.1 17.7 1.4
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AETE 2
e (%)
AEVR AL
0.4 0.6 1 0. 15 0.15
# / / /
BER= (BERER)
FEEZXFTNER  RNENARZHETHUERERREERN TSR

AN, RNEREEGRADAZSEERNARRERRS  BRBEFEHR
BEINE  RERAMREE, BMBEASEREHRNER  EERBEREX

iBES K6 BRAEFABEHIEEIMNR,
BmeEIR | ok | wiba s M| JERRAR | i FhEFF WA KFHAEE
"By EE
H4 71.21 60.9 1. 66 8. 64 28.79 12.09 16. 7 0
%)
R &S / 0.35 0.6 1 / 0.15 0.15 /

BR= (KMNBER)
BETMIERER 2010 FLUFHIENERBE, P ARKMET YRERE,

FEUTBLREARN T ZEANE , BERTREREN MAREERNHET S
E, SIEESNEERFZRFERER , TEERTE, S TRRH XALESR
MATBERFRERNARR , £ERELE MR ERFERL,
TR s BEUR HEw WA H FERMAERE | Fse | RS | A KBHRE
G
REH 58.7 39 6.5 13.2 41.3 15.9 21.3 4.1
ke (%)
REJRK
0.6 0.6 1 0.5 0.5
- / / /
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(8) HmERST

[ A6 77 AR SR BE RIS B b A B, e, AR AP BEYS AL YRR
FHOG, T8 I e AT LU 8 W AT IR AR E NIRRT 2K T . Rk 2020 4, g
ST =g R R T AR AR BE A AT RENG 5, R AT RE A R T TN . AN [
S M ) ZE ) T EE R BRBED G DA T RES /) % . BL 2000 4F 4 FEHESE, ML
2000-2009 “EHIAED IR, SR AN ER TR, RF R
IYRE T KA AR AR E RSP RE 7 A R A . KR
RERK s 2B AN R 28 7 P R A & AN Ja IR e
R A R KRB S HEEEE N A HUAS AN LEAP B BEAT G
seor T, T3] 2020 AFEHES

AT SR B 1 P A i R}
e AR | AR
A3 | REEEA o
o RIS | oo | RIBA || R
UL oA k| - | REERGS |0 sl | kas | Bk O
(kg t& N T AR FEL T 2 X AE BT AR -
s B s | | @y |BEBCE] S | AR O )
[m) = = NN >y
* (&) Jik/N) JrK)
A)
2004 120.86 33075.3 | 329.8 1234.95 30.48 82.05 3.50 15.47 3181.66 | 1302.1 57.66
2005 133.22 32006. 5 | 400.8 1390.08 45.24 123.99 4.15 16.51 3362.59 | 1442.6 68.36
2006 129.82 31679.7 | 444.3 1477.57 58.57 141.5 4.04 17.36 3869.88 | 1926.3 84.56
2007 130.50 31201.9 | 513.8 1546.44 74.53 157.04 4.34 18.00 4287.81 | 2112.4 104.75
2008 128.09 30745.3 | 567.6 | 1585.5207 91.12 174.59 4.86 18.31 4912.52 | 2365.1 122.57
2009 145.51 28886 658.3 1633.54 126.41 | 190.24 5.35 18.90 5315.96 | 2558.7 134.07
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LT R B R EE UK R
WHEERG/EF)

B AL 75 R AT K BH e ROK R (T F 75
X)

3000

2500
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XHBERAEE(R)
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PEIETT RN ERXEFYEE
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FEIL RN ERFEFYEEH P
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30

25

20

15

SETRIN

10

20044 20054  2006%F 20074 20084 20094F

WO i R BEAE AR BLF B AL By A (F K/ )
R i SRR IR e L G5 AT D3 (1 T K/ N)

AT 25 N B AR5 U7 AR A NIRRT KA I R IRFE L, A SCRHATRER K
WK AT ik AT 20 Hr o
BEX(t), V() EARES RS, WP A AE I 2 (R ORI R 2L

) S R=i;é(t)

FIRER IR 73 ikt 2 Fik 3 MBS EAT RIR AR Bt 5, IR 4. RJF 1t
D VEORIRIE, AR WAL, Al A DA R AR NS REEI B
RIS IR o

R RBMA R E AT AN A REUY 95 JLA R IR 1 (K ORI AR A
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KA | ARF R i

KA R o o RN | RKS s o
o RxgE | RERE o . NP
FREFR RIS o e | REBE | SR L
e REK | REN | P& | R . | PR
K& BT s FH BEFA e | e oK | P4 .
. AH . FHAL | gl | AP R | BEhd AN =Par
A B3 AR Kas OF . . ‘ \ FAM | o .
ISR ARG i) | AOG) | il | M s | JH HL
P/ KD | ARG | HE =
0 MUf | CPar JERY | () R

= N B O

H(H) | K/N) (&)

R 0.9355 0.9226 | 0.9138 | 0.8999 | 0.8917 | 0.8878 | 0.8797 | 0.8109 | 0.7973 | 0.7312

(5) GM(1,1)TRMAEE %Y 0

M1, NEE K- XRENEREHRENFRFS , Et55{CERFIHIBENL
M REXA—MEEZE GM(1,1)FHTIE , FRERWERKERITEER , £
BERtFEzZE  RENEREEHRTHEERE  BERATMMN., E4AISEFRN:

GM(1,N)EENHD BERN : —+Mb
% X0 = [xO1),xO2),- xO(n)| A —FIREEIE , E—IRBMERK

k

[I-AGO] : x¥(K)="x(m) ; x¥ =[x¥(1),x9(2),---,x"(n)] ;

m=1
z9(K)=0.5x"(k)+0.5x" (k —1)

XVAI N NRBLERAN D 7:7*5:—+ax b

S] ab BB TERME m _[EB)'BY,

RBCERNB D HFERE ( BIRRIERIERE ) A :

x(k+1)= (X(O)(l)—g}e‘ak ALY Xk +1)=xY(k +1)—xV(k)
a

BY THMNRE  aIBHTNE , EFMAERRETH , 2FERE.
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NRAERERK, TESRMOT :

0K ERBIES] |« ()N ERRAEK=12,..0), CHERELE

NMRENR

xO(k) ;

=23 fat)-af 5 87N 5 a=T3alk) s x=

Nwa k=1 n k=1
P = P{a(k)-g| <0.67455, o

HEWELE C<0.35 , MREHE P20.95 i , NAEEBEREF.

HEEELE 0.45<C<0.50 ,/MREMZE 0.952P=0.80 8t ,INNEEFEBES

o

MERZELLE 0.50<C<0.65 ,/MRESMZE 0.80=P=20.70 Bt ,IANNEBEHFERBER

o
HEKRELE 0.65<C , MREMEK 0.72P BY , ANEREFBEREFERK.
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ARERKRE | AR REK A
AR RSB T8
NEIREDNT 9 (kg RMEREFIERIKRT | AN KB TR 1 RIJERFIE I | TR | KAV BHER AN RFRfEROREE O | RNKRBAE O 6)
EZ PNEE- 0PN A1) 55 A ESEYNCHITIINEW)
FRBO EARYAE (G /117) HEHMPA I (5) AR () | MRS CPk | TR CT IR/ VES)
HE(S)
/N IN)
by S
SCPRE | TE bR THRE SR TRRE b TE SCPRE | TME | ShRME e TR TG | sehaE TR bR TRRE PR | PN
15 fE

2000 33632. 01 884.78 7.39 34.06
2001 35063.85 | 35683.26 | 268.43 965. 83 1014. 92 12.88 14.61 44.13 55.34
2002 34760.3 | 34727.97 | 293.78 273. 28 1047. 43 1083. 31 17.19 19.13 55. 86 65. 34
2003 33516.83 | 33798.27 | 309.3 309. 20 1135. 92 1156. 30 23.84 25. 06 63.45 77.15
2004 | 120.86 33075.3 | 32893.45 | 329.8 349. 85 1234.95 1234.22 30.48 32.81 82.05 91.10 3.50 15.47 3181. 66 1302. 1 57. 66
2005 | 133.22 | 128.76 | 32006.58 | 32012.85 | 400.8 395. 84 1390. 08 1317. 38 45.24 42.97 123.99 107.57 | 4.15 | 3.91 | 16.51 | 16.69 | 3362.59 3420. 32 1442.6 1596. 74 68. 36 72. 56
2006 | 129.82 | 131.05 | 31679.71 | 31155.83 | 444.3 447.87 1477. 57 1406. 15 58. 57 56. 28 141.5 127.01 | 404 | 420 | 17.36 | 17.23 | 3869.88 3830. 47 1926.3 1808. 62 84. 56 85. 25
2007 | 130.50 | 133.38 | 31201.92 | 30321.75 | 513.8 506. 74 1546. 44 1500. 90 74.53 73.71 157.04 149.98 | 4.34 | 4.52 18 17.80 | 4287.81 4289.81 2112. 4 2048. 63 104.75 | 100.17
2008 | 128.09 | 135.75 | 30745.3 | 29510.00 | 567.6 573.36 1585. 5207 1602. 04 91.12 96. 53 174.59 17709 | 4.86 | 4.86 | 18.31 | 18.37 | 4912.52 4804. 23 2365. 1 2320. 49 122.57 | 117.69
2009 | 145.51 | 138.17 28886 28719.98 | 658.3 648. 72 1633. 54 1709. 99 126. 41 126.42 | 190.24 209.10 | 5.35 | 5.23 18.9 | 18.97 | 5315.96 5380. 33 2558.7 2628. 42 134.07 | 138.28
2010 140.62 | 25827.179 | 27951.12 734.00 1825. 21 165. 56 246. 90 5.63 19.59 6025. 51 2977. 21 162.47
2011 143.13 27202. 83 830. 49 1948. 20 216. 82 291.54 6.05 20.23 6748. 07 3372.29 190. 90
2012 145.67 26474. 58 939. 66 2079. 47 283. 96 344. 25 6.51 20. 88 7557. 27 3819.79 224. 29
2013 148. 26 25765. 83 1063. 18 2219. 59 371.88 406. 48 7.00 21. 56 8463. 50 4326. 68 263. 53
2014 150. 90 25076. 04 1202. 94 2369. 15 487. 02 479. 96 7.53 22.27 9478. 41 4900. 84 309. 63




RS SR R F A Ji R BEA
A i B 218
NSRBI 2 (kg AT i B SKE HI VKRR RS S B BE -8 E RN i B 2 124 AN E L 4 AN O A1 RN R B REHOK S O KA RBALE 0T &)
EZ2PNEE{VPN) (DR ST E A Ji NByaifoN (o)
PRI EARPAE (B R MU (5) A () T G5k TR G5/ JiK)
HH(R)
/N) N)
SEBR 47
bR | M SRR T e SRR TOCE A THOI e KA THAE SEBRAE THAE TOCE THCAE KA I AEL SRR T e B = A I U

fE i
2015 153. 58 24404. 73 1361. 07 2528. 79 637. 82 566. 73 8.10 22.99 10615. 02 5551. 19 363. 80
2016 156. 32 23751. 39 1539. 98 2699. 19 835. 31 669. 18 8.71 23. 74 11887.93 6287. 84 427.45
2017 159. 10 23115. 53 1742. 42 2881. 07 1093. 94 790. 16 9.37 24.51 13313. 48 7122. 24 502. 23
2018 161. 93 22496. 70 1971. 47 3075. 20 1432. 66 933.01 10. 08 25.31 14909. 98 8067. 37 590. 09
2019 164. 81 21894. 44 2230. 62 3282. 42 1876. 26 1101. 68 10. 84 26.13 16697. 92 9137.91 693. 32
2020 167. 74 21308. 30 2523. 85 3503. 59 2457. 20 1300. 84 11. 66 26. 98 18700. 27 10350. 52 814. 61
J 5
Z 1.1243 0. 1283 0.0111 0.0410 0. 0064 0. 0566 0.1133 0.0177 0. 0092 0. 0553 0. 0261
fii C
N
ZERR 0.4 1 1 1 1 1 1 1 1 1 1

i
AN —% —% —4% —% —% —% —% —% —% —%
B




(6) GM(1,n)ER!

1 E SR AR AE ] 7 HY AR B CE) GM(L )RR BAT — SR, R
bf e g2 PEAR AR = A F 2 i A 1 b s RS BE LK IR e e 22 LEAER
11 H I3 S 2 0 1B AU B R o O T A3 SIS FE S R s S RAT L
RAME, RO K GM(1,n) B

- N i o
GM(1,n) 28 FAL B o TR A - %+ ax =bx +b,x{ +--.+b,_x¥

B GM(1,1) 73 A U 52 W DAL B AR OR U 285 F GM(1, n) B AL T Atk 11
B BAREBOLRE Y GM(L 1) BB REARRL, A F R
ANSBREIRH TR (kgha i)
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M PR RL P SRE P DA Y, B GM(L, 1) B fig o, iy LA
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2008 | 128.09 | 135.75 128.16 | 29510.00 573. 36 1602. 04 96. 53 177.09 4.86 18.37 4804.23 | 2320.49 117.69
2009 | 145.51 | 138.17 145.00 | 28719.98 | 648.72 1709. 99 126. 42 209. 10 5.23 18.97 5380.33 | 2628.42 138. 28
2010 140. 62 140.77 | 27951.12 734. 00 1825. 21 165. 56 246. 90 5.63 19. 59 6025.51 | 2977.21 162. 47
2011 143.13 143.05 | 27202.83 | 830.49 1948. 20 216. 82 291.54 6.05 20. 23 6748.07 | 3372.29 190. 90
2012 145. 67 145.60 | 26474.58 | 939.66 2079. 47 283. 96 344. 25 6.51 20. 88 7557.27 | 3819.79 224. 29
2013 148. 26 148.19 | 25765.83 | 1063.18 2219. 59 371.88 406. 48 7.00 21. 56 8463.50 | 4326.68 263.53
2014 150. 90 150.82 | 25076.04 | 1202.94 2369. 15 487.02 479. 96 7.53 22. 27 9478.41 | 4900. 84 309. 63
2015 153. 58 153.50 | 24404.73 | 1361.07 2528. 79 637. 82 566. 73 8.10 22.99 10615.02 | 5551.19 363. 80
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