51

EYEEREHERRABSHREENTERN

RERRENEERRRRMA

EREZRGR

FRIE 1% ~ BRSFL 2
BT AR R
? B2 O BT A TR

HE

HERMAARE - BRFRERZA
ak B BRIN DIRE - IR & 52 W A o P B 2 5
A E 1 B A T BT FIE B PR T
E - RERR T RMEREHR IR
HEN R HEFRRRHEEKE S
R 2Rt~ 2R S EFR KA AR
fiti ~ DUBAH R B RN R A8 fte o AT St 7
fiti o AEECE R~ BUA RS AT S
TTiRTEADTHAYEER - e RE I EY 4
IR NIRAGER: - JRERE S E R
EEE TR  GE R EF R 0
R DAk D TG TR S e 5
FIRE R EE A H Y ¢ B R PR
FEfh > TR B A B EM SR EDORtE
GRTEhaE © Resepk bt 2 #gA8 - HETESER
RERREREMHRER T HCEE T
8 - W EE A B SR R I ~ BRSER K
AL R R S S TR B RS o AR R
FEEN e PR FYIR T &R
[ R B R 1 - PTIR HEER HE B E R A
VI AT o Wil REH E 2 L2 E - B
B A Y B R EORLRIAH B S S 05, - A
A b ] SRR R R - S [E R e A E
—E BB G R DI REM R H R IR RS
57 -

* #E{E¥, yshen@nchu.edu.tw

R H I - 2005 410 H 26 H

B HHA - 2005 4 12 A 26 H

TEY) ~ BB A A 3:51-63 (2006)

Crop, Environment & Bioinformatics 3:51-63 (2006)

189 Chung-Cheng Rd., Wufeng, Taichung Hsien

41301, Taiwan ROC

RASEER : HERH ~ BRI ~ FIERRE ~ &

Applications and Directions of Using
Agrometeorological Information in
Agricultural Decision Expert System

Yuan Shen!* and Shou-Hung Chen?

1 Department of Soil and Environmental Sciences,
National Chung-Hsing University, Taichung
40227, Taiwan ROC

2 Division of Agricultural Engineering, Taiwan

Agriculture  Research  Institute, ~Wufeng,
Taichung Hsien 41301, Taiwan ROC
ABSTRACT

Expert systems, being capable of integrating
and accumulating the knowledge and experiences
of domain experts, will gradually be applied in
many agricultural activities requiring decision-
making. Agrometeorological subsystem is an
important portion of an agricultural decision
expert system. Based on information regarding
climatic characteristics, risks of agrometeorolog-
ical disasters, and economical feasibility
evaluations of mitigation techniques, in
conjunction with other information such as soil
characteristics, plantation acreages, market
prediction, etc.,, an agricultural decision expert
system may supply a recommendation list to
farmers and their associations for selecting
potentially profitable crops to produce new
product. It is expected that, with proper
management guidance and marketing assistance
from governmental authorities, agricultural
commodity’s price may be stabilized by reducing
the chances of having imbalanced production and
marketing. The demand of general public to have
a variety of new product can also be satisfied.
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With the above mentioned goals in mind, an
agrometeorological subsystem and accompanying
crop and soil subsystem have been developed.
More cooperated colleagues are welcomed to join
the project to develop an integrated agricultural
expert management system.
Key words: Expert system, Database, Knowledge-
based economy, Agricultural production,
Agrometeorological disaster.
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Table 1. Proposed evaluation form for crop recommendation.

Topic Item Weighting! Ranking?
Basic information Crop name
Acreage to be planted
Farm location
Target market
Profit capability Production cost
Gross income
Risk cost of agrometeorological disasters
Profit for taking mitigation techniques
Cost of soil improvement (to be filled in)

Profit for making soil improvement

Profit capability score3
Land acquirement
Finance acquirement
Labor supply
Production techniques
Marketing

Difficulty evaluation

Difficulty evaluation score3

General score3

1 The importance attached, given based on self-judgement.
2 Profit ranking from low to high, cost ranking from high to low, difficulty ranking from hard to easy.

3 Score = Yweighting X ranking.

it o i SR A R R R S A 0 D
KRR BRI GE

AR B IhAER EA

FHR BN Bt 58 o R IR 14 - 1
EAERE AN SE R > IRILER F o0 4 B A B 28 1Y
TRl - 1994 HE B eBG HITEE S R T H
HIRE#IDIRE - WAL FBRIEERIEYA 1
B HBFEAIIRE - (HZRREATTRAZ
PR A R o KB AN A FEEANER] » B2
SR CIVE SR & NI T Y
R AL - BT R ERK DR -
it A % P A i o R B g Je e

i e AE B 555 HE i E FHIRE » AT REV A %
AR T DUGE R o R FH RS A R R mT =X
el A BRI Ry E I BB SE T =0k 3 - AT
FHE R E T R T &R R - SRS
Z e a] i B Windows 98 = Windows
2000 - ERHEER T SQL BRI » HEFIFE
N EZHRA Visual Basic 355 #E5 » IR

P EH SR AR #E MapInfo F17E i i 77 B
Y o RMEREN T DUE R e R AR a2
A < 2808 > oo TS ~ ARBEF ~ i@ 1)
RESE - EMSMIT R RIEHE T K Z B
FI] o [EIFEFH LAY {435 5] (object oriented )#H &
B bR ET o DU H %82 =Xz 58T B i
P RIRANEAE T RE 1 7o B H Al SR A G
& AT RSN - W hEEE -
HAE ~ FI&EiE = SRR > Bl
A RTE ThRE 50 R 5 B & i 7 K AU
MERETHRESME MIBE R » B ERE R &
3y KB ENThRE
REBRZBRE 7, EFBEHFEW
FHRASBHCHRMABRE G528
S R R R Rz R, EWE
BIREWERL - BEREEBHE— - —H
W5 > FIEE ARG P9%E - B & ] R R
] o B B A A A B R LR
g“i@%f%%ﬁﬁﬁ% FH SR 4 E B 51 H A7 A 1
= H A DY B vk B9 43 i 17 B (Photo



SR G A EME B SR AR E I B 38 Jr 7 1 55

1) > fof FH o BRI RT AR SR 58 52 30 S AT
TR SR RE R & - BHIREN T FH R
G EFEHAERER (Photo 2) » H R A

SEEEH RS

H K& (Photo 3) » DUK B BB EC #% &
i) (Photo 4) = KRy - H g R K FH A
PR A AL > o BRATH B A IR RR

=l ] [ 5 55

BEEARBEERS—H)
HHAT

ShLIEEE ¢ G2PI20

gg SRR BER R
BELERREE A ¢ SRR ERR RIS
FRTERETH : BTG

FriEifisEm : FEsl

Bt - o IERE 1595R

e
£ -
Rl : 1015

HERE + 120 666666666667
#BPE :24.0333333333333

2 i} 2|

%
HaWl~30000% 557

S RERIEE (R E R AR - AR
® R BEEGD  EMO

uh iR R G2FI0

dggReefs 1970 gEseeRss oo
e 12 <] 5[0 <|H =[2 A0 =8

HEE
~ga
Kk ma, S ES

o FE
Pk Tama, B ES

& FHE

1Eif< |5 c
- EE

Fl3E mis

SEERA
[ TREEREE % EfumiEiEEE ‘ .

HE BEEA

CEEER

HERE SEERbEE
e WS EFG KE®BRAF
~

HaWr 39000«

v

BRI,

20051016 06:36:24

Z [ 0.

Bt om ] bFOES

Photo 2. Computing occurring probabilities of agrometeorological disasters.



56

Crop, Environment & Bioinformatics, Vol. 3, March 2006

Echy

» SRR R (EP BRI B -

ub 3R R 467650

» p3
*
x  |maned [1950 ghsz(y [2000 (]
O]
IR (02 ~| H |0 ~|H §O3vE]10vE[J a
5 L == ] @
! 7
il Pk E i
(pm—:r%ﬁ v RE [p RiE [ EERX | o
s A &
WFS R RE Y RE | ¥ RAEE TR oz
A | eating HEE BT
—~ 7 Tl W R Hpﬁam ‘ v EEFH

0714 101917
e,

R FEe s EmEO

* 1 @
34 4R 8 46760 @

EAAER 200073714 > | #EER (000344 ¥ g

= | wm | mw i

EEHEE T 72 é

e

=]

ISR

2NDRIETN
b e

SRV

O BF 00

Photo 4. Displaying historical weather data.



JEAETHE
fE F&mE

17 Bl
R
1E1E

S @ Rk B (P ECER A A R - R R BB %]

SR G A EME B SR AR E I B 38 Jr 7 1 57

PR ER A AR - B
EHEAE R - SRR — AR
L RE USE T AL HE R A A (Photo 5)
B RAIET B B DR T 2 75 5 T4

VIRERJTIH > FF 2 BT A RIRRAAS

%%%ui?ﬁﬁﬁﬁiz’%%%%ﬁﬂ
Bkt EE Y U RE A FH R AR U T T 1 SRR
H > R IEMER G R EARER - 2B
K~ REKE -~ DU E B EMPYKELR 5 -
BEARERE 7 FEEESEYNATE - Al

& ~ RAEM - H%EH (Photo 6) - £ HHE

8

FEe)  SEEion  fEEO

ﬁéﬁ&ﬁ%ﬁﬁﬁ Im

uh R SR G2FR20

#aREEdg [1970 LEFEF 2000

seEEE
o =
Bek<[ mmE@Es [ X
©mE
Boks [ momm[ =%
& HE
BE< <
EE
EEs [ s

1 semms
femEiRED % Efmasies 000

-EHEEEAR
RERkE m
HHMET B

HaeeL (12 ~| B |10 ~|B E 2 A0 -8

(7= ] mn ||

v .

|[EEE %

*
*
Aal~3RP000knkr

20051016 063624
Mn © om e b 0655

S @ Rk B (FTECR A3 Rt - [TFECElE]

g [ RE/EE/ AR/ SR/ oMl - AR SRR/ BEE SR T L]

oh i 9l 4 [BER BB AR

8 A  BEhtw  FEEC BEE:
q | T B ] FUET I ﬁﬂﬂ{ﬁl &EBd I 20050816000500
HFEH L EETR 1 PRAE I PIRER
&4 1 B T FELH
= . [Allism Copa, L = ot B =
i [FR =] ExmEE fonien

3 8 [Granex/ Ring Gold.

2 3 5l & [l onion

SESEHEH : 20050816000501 AFHAS: AT REFHE ¢ 2005081£001213

BT % | (PEHRE

W BATERIL - s

20051006 124833
ZE &L w MEp ® m ] TF0ID

Photo 6. Entering crop variety information.



58 Crop, Environment & Bioinformatics, Vol. 3, March 2006

KR or E B E B AT BB i = A (K5 AL TR BB AR - R~ R~ VK
I~ BRI - HIRK - HBFRK ~ #El FZ A~ R~ B SR R W R (Photo
#FKFHH (Photo 7) - REKFH > LA 8) - AERKNRR KT ZHE AT E

5 BB R (EE R R - [(E e =]

B R BRSO  FERO _ a8 x
e | mm | s | wwemm | we | swsossoosn
EXEH T EN-EF3 1L FEHEE Il PRER
S
o T 31 | p— =1 EE =]
sEpE T | ma | e | 2|

FAEEE T EETR
T E R o G2

HmgsE| | wamas |
HE®R| | wamne |
L= | teEmes |
R EH (A))g_;gggﬁ wames [

e (Do | ot oo MR

| ¢ nlE |t 0051016 124833

Bt am ] FHOLID

Photo 7. Entering growth demand information.

S @G (FYEDEE A EgRat - [EEElE]

B FE© SHEEW RO

we | ome | mm | mmmm | mm | s
Exan T ZEwE )| ey il TomEd
EpsEERE| wn | e | wm |

gaEE ¢ @[ 00 b
sEEE)] ¢ @] 0
EmiEsE[  mor
FHEE] sy ey
wrEEE] &
weRgEz)) 0 wmds &[4
wEEEE] 0 ws @] w
mEgEe ¢ = s

B3 E% 1B = (C) | 15538 = () [=EE) [ &8zt | Bmz

i

TR SRR 054006 124823

= El‘z M * om] FFRO:

Photo 8. Entering agrometeorological disaster conditions.



SR G A EME B SR AR E I B 38 Jr 7 1 59

HTHG o BB E BRSO 0 E B AR F& o~ WEFHCS MR E R 2 2 e B B e
MEES & ~ W & FF 2275 85 % 535 H (Photo o %ﬁ&%g%ﬁﬁﬁfﬁﬁﬁlkﬁm%ﬁéﬁi%ﬂ
9) o R EOR AR IR ATE e A thE A RS sk ] R 0 EEVIBERENAZ > L LliE
# > LUBEAIHERE R Y IERE M (Photo 10) - H lﬁﬁLﬁB’Jﬁ‘bﬁ)&’fﬂFﬁIfﬁ% DUV S
R PR )& R 1Y P9 25 TR A8 (98 R YEIEMHBE R -

5 SRSk e (F BRI R AR AL - [IFEREIE]

B RO S&EEOW  (EHO

< omw | owme | s | wesem | s | soososssocoso
Eeg il [ HERER 1 FELE I BIREY
E3 50 1L TEIEE Il FRE T EEET
T | = | |

.. |[DOBTEE 3 00154000

R | (DL a-ER7E 5 00L3a00L _

(D255 iﬂsi 00154002

(BOVETE] 5 0OL55000

(ELJETE]- tﬁi dotsse0)
(B2 ETE]- 1R

E (EB)f)Jﬁj e 00155033 |
A)E02]-2EE ¢ 00155004 ha

Ll 14

0051016 124833

I b ] FUET I ﬁﬂﬂiﬁl ] ] 20050816000500

EAEH L SERR 1 FEHE I BiEEE
Wy SEREE R
3t [FE 5
5 EHIEFE B
LRSS
o3 Bl R kbl
= | o = © B © 44t
i s b & mER O EEHE
L C HERS C mRAS
exmiFs _J
wimez] B[ =
wpige A =] i il
e
FESZHEH @ 20050816000501 EFAS: BT E-uf I = | & J
3 B

| R 5 |fEERIEE 20051016 124825

E[E 0] )Fo ¥ TToe

Photo 10. Entering reference information.



60 Crop, Environment & Bioinformatics, Vol. 3, March 2006

T HEEEEER oy - AT EOR EEER R
TR SE R R LR A R o (3
T o BROA R R R R AL SRR B
Fit Bl 3 B9 £ 58 79 ¥ Bk 7K 55 B 8 1k (Chen
1994) - W] DUE & AT AL R H 3B 2
B ETEYITE R (Photo 11) ; AT LUK # Guo
et al. (2003)5Y, Hseu et al. (2003)#2 iz 115

== e B B R S T b CE R

G > B E BT E R 2 R
4 (Photo 12) - #E4TH BTEVIHEE R L 545
ST 2 HER 5t n] o R S SR i o T ]
(Kuo 1980) ~ 47 B I 3% [&] 5 3% I 52 14 53 A7
fi] - AT T A A A B o T o7 L T P
A B IR W o A o B A R T

|

Fife) HEI) EEEMEG) TR RS

o] [ e o] [ e ) el i~ Yol G525 B

B

=
EIEEL L. @RSBELE .. BT EUSE . Ls

1m [ tmep [tmne [poees [mArg [BE e | BE—EE | 3
i+ = WiEL A TER 15 0~5EE pHEE~7 3 L= TR
=

|(Ema : sE DA AR AEIE204472 ARE236046 BRI 20RE9AR

B timamEEE R

EZF 0K/ 5 FFoEa

Photo 11. Inquiring soil characteristics.

EEE

waepm [FEEEE
b
"
BAE |
BRE |

[ mi [ BoiE I

FEEEH 1Rt Bt
F B 3-pHE1™v66 gt 4-pHEE™ED chikht

R R T AR

(AEEE121.1561 $BEE25 2682 EIEL BB R 4INR

o EEAAL - &4 =

Photo 12. Making soil management groups.

EE 0K W tFum



BB H C A R E R KW H - 1]

SR G A EME B SR AR E I B 38 Jr 7 1

FESHE R H AT M REDL - PlREE (Photos 13-14) - 5165!5% ENUIS &R B
FHHE - JE TS & B A B B R R BT AH R L

MM ERETEER S LS E - K® 2o DR IERIRET TRV -

FE -~
i

TS RE - EHOESHE - . FEH

BEE® WEE BRO FEFW IEO BRI
SE—g - - Q[ d| Qs GnnkE Uxe 3 D-S5H S0 e

HEHED) [@) hrtp:arm con gov tw | PEBE @
G AREA . A :

R ENIIE AR

Agriculture Production and Marketing Group's Information Service Networking

[BATER)

6

C SARMBNERD b BAEMEEEEA(94/4/12) B
- BRRERN AR R - SRR
(FIRBSRIRYE)(94/1/17) Y pRE R =R
. BFESIEEEEERGS. OB LiveUpDatc AN SMRERSMNE REREZSN
HAR
ETH....(93/9/13) Sarmors:
C B R, B O RS M eI (EraEron

A http:ffagrgrp.coa.gov.tw (93/5/14)
T OSEMMBMEED R aaEE)%fi%iEEEiE?\ (93/3/12)

mieni L) IETe o

Actscessibili

o - - [ b

€ [T o R

Photo 13. Web page of Agriculture Production and Marketing Group’s Information Service
Networking.

BER %Eués(E) @TEGD &E’J iy TR ZQEE(H)
HE-E -2 - Q04| Qps GnnsE Ore O D-SEB0ae
HEAE D) [ hitp://163.29.73.197/

T
=

| o= [mE >

RERZBTIE iﬁ

wam16323455

L TEEE
R B
b pemis e
BES I eWw2s
RES fpe—
HanE Es

TN e TBiEREREEmESR HITHEN  MPEE A EATRERES
ITEEEEES & IFEFTEO 2004 COA Al Rights Reserved

] [T e e

Photo 14. Web page of Agriculture Produce Trade Price Station.



62 Crop, Environment & Bioinformatics, Vol. 3, March 2006

RAARRERGE

L ¥ R ORe 2 8REH - TTHIE AR
RARERI N A HEC IS S8 - (B a2 m
FROGERTHT M 2R > DUR )t B L 34 SR 52 HH
.2 B 53 2 B B R FTRS E Fe sy J7 1 -
—Rmx&EMzmEt

H AT R #e A ZH H i K 18 = i A 5L
B AR i 5 S H0G A7 B R0 i 2
RN o SRS T T B S AR (R A SR
ERERETE ARG HE R A RS
HIsE - BOE e - BIET RS 2 /%
Fe M &R v RE & A fHE & % 72 (Shen and
Huang, 1996) » A1 HEKF H Rl B&IR Ay & i
R LAY E R - K v ol A Ee s i e 1
HIMERENE - REERAER I > AIHE
F1 R b 2 8 3t B9l (411 Shen and  Chen,
1997) - ##E1FE R EEH 7l (20 Lin et al., 2005) -
B RHATZEE Oregon KEESERZ G518
Mol H S i m AR R DLk H S35 22
WY &4 il (Daly - 2002)3% /5 X AETT -

T REEE 2

EEIEY M NRFe sl ee-Ralisk £4
HYFURE NG, - DAZE B 35 k88 i st st JE f
HuFiks THE— SRR - KRR —
2w B AR S DAFRZ 69 5 R R B H E 1
B R E AR A R R H B
FIBRDIREH o SR FE 778 HE i [ B SR
GRS AP RER M o DU S B iR E F Ry
FEIRFEITI AE > T SRS S 0 BB B A Ry T
AU PR ) T (S B 5 5 S 55 T B B R 11y fe
1 HPRGE K ERBRERNERKERE
B 2R 3 DL {E ¥ 5 #8 3 (Shen and Chen
1997) o [KI b AZE #E H A T HI GG RE HE a2 ok
B RG AT SEE T - DU CSURR BN
i R REAE LS ERE N T EERE
BR1F ~ TEVI 2R R A E] BT R R iy B R
R DU e FA 25 A8 577 7 1 Jt O AR I 08
= RRTARZEH

AR S ERNE > bR T Al e B2
LA B AR EYIN S R G T RE <5
JB RIATERITRIRS - BRI TEY)
R RIS B P E AT REt R BB - HATH
RBGRFTEA L —HRR - DU HTZER
RIK R D F R BT MR
TERESEE W E B BRI L - AT ETE 2R
QYA - BB R AGREEY R - B
FICRERIRE > - DU PR RT B IRF B ~ B
FIERE - iR RKREEFER T — -

bt

HGCRAR A B mk B 8 A B B R
—Hk o AERIGEATEORE A B i 7 B BT AR G
o HERRHIDIRE R A E TS > CHEE
PRAGHEFHTR - FHRBE B RITR K - S HHT )
AE BT FH R A B HH R - (K] B AR R — B
AR50 T & T i D RE B PR R A BA %
IEEAE —EWIIRMSERL © I NFEA BLigk
(AT - S () BE T Bl S A A0 B A PO K8
EATRE - WANETINAHTRIRIGRELIRE - 522
INFEECZRNE S i

Fo B & FIFERAS I IRF ARG - R s
CfeH " SRR E B EA | SR E
R R S B AR - SRR S S A U
HE MR 2EA AR > TG
HECZHARERE > @MeBIREE
B GEIR IR - Sl HE AR % B R
PHETH - 2 RER - RSEE R R
KRB - DIeA REERENEF T - 5
RELLIE Ry BB - BERIE[RIE S A T A S [R5
TR 5CR MR T0E - AfE —HEE
P ELAY 2 SE B SR IR SRR M EFE H R A

5| RSBk

Barfield BJ, JF Gerber (eds.) (1979) Modification of
the Aerial Environment of Crops. ASAE. St.
Joseph. 538pp.

Barrett JR, DD Jones (1989) Knowledge
Engineering in Agriculture. ASAE monograph



SR G A EME B SR AR E I B 38 Jr 7 1 63

No. 8. p. 214. ASAE. St. Joseph.

Chen CH (1994) The Classification and Mapping
of Soil Management Groups in Taiwan. (in
Chinese) MS. Theses. Department of Soil and
Environmental Sciences, National Chung-
Hsing University.

Daly C (2002) Climate mapping with PRISM. p.
1-50. In: Proceeding of the Symposium on
Development of Agricultural and

Environmental Management Expert System.

Research  Institute,

Taiwan  Agriculture

Taichung Hsien, Taiwan ROC.

ECOCROP1. (2001) http://www.clues.abdn.c.uk:
8080/ directory/Crop/Crop15.html

Guo HY, TS Liu, CL Chu, CF Chiang (2003)
Combination and application of current soil
management groups currently used in Taiwan.
(in Chinese) p. 1-20. In: Proceedings of the
Symposium on Planning and Application of
Soil Management Groups. Chinese Society of
Soil and Fertilizer, Taiwan.

Hseu ZY, CC Tsai, ZS Chen (2003) Proposed new
soil management divisions of Taiwan. (in
Chinese) p.21-40. In: Proceedings of the
Symposium on Planning and Application of
Soil Management Groups. Chinese Society of
Soil and Fertilizer, Taiwan.

Kuo WS (1980) Further Study on Agriculture-
Climate Division in Taiwan. (in Chinese)
Central Weather Bureau, Taipei. 205pp.

Lin SH, CM Liu, CD Chen (2005) Development of
statistical downscaling method for simulating
surface temperatures. (in  Chinese) In:
Proceedings of the Symposium on Climate

— fmi AL

Change and Sustainable Development. Global
Climate Change Center, National Taiwan
University, Tapei, Taiwan.

Monteith JL, MH Unsworth (1990) Principles of
Environmental Physics. 2nd ed.  Edward
Arnold, London. 291pp.

Plant RE, ND Stone (1991) Knowledge-Based
Systems in Agriculture. McGraw-Hill, New
York. 364pp.

Rosenberg NJ, BL Blad, SB Verma (1983)
Microclimate: The Biological Environment. 2nd
ed. John Wiley & Sons, New York. 495pp.

Shen Y, SH Chen (1997) Spatial distribution of
probabilities of rainstorm occurred during the
Mei-Yu season in the southwest region of
Taiwan and its application. J. Agric. Meteorol.
52: 841-848.

Shen Y, SW Huang (1996) Representative range of
meteorological data collected in southwest
region of Taiwan. (in Chinese) Chinese J.
Agromet. 3: 33-43.

Shen Y (2001) Integrated agricultural expert

management  system and  agricultural
production. (in Chinese) p. 33-46. In:
Proceedings of the Symposium on New Era of
Crop Production-Applications and
Development of agrometeorology in the 21Ist
Century. Chinese Society of Agrometeorology,

Taichung Hsien, Taiwan.

Tuthill GS (1993) Knowledge Engineering:
Concepts and Practices for Knowledge-Based
Systems. TAB Professional and Reference
Books. New York. 372pp.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /Batang
    /BatangChe
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /Candid
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Chicago
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CooperBlack-Italic
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /DFFangSong-Md-HK-BF
    /DFFangSong-W2-HK-BF
    /DFFangSong-W2-HKP-BF
    /DFFangSong-W4-HKP-BF
    /DFFangSong-W6-HK-BF
    /DFFangSong-W6-HKP-BF
    /DFGirl-W7-HK-BF
    /DFGirl-W7-HKP-BF
    /DFGuYin-Md-HK-BF
    /DFGuYin-Md-HKP-BF
    /DFHaiBaoW12-UB-HK-BF
    /DFHaiBaoW12-UB-HKP-BF
    /DFHei-Bd-HK-BF
    /DFHei-Bd-HKP-BF
    /DFHei-Md-HK-BF
    /DFHei-Md-HKP-BF
    /DFHei-UB-HK-BF
    /DFHei-UB-HKP-BF
    /DFKaiShu-Md-HK-BF
    /DFKaiShu-Md-HKP-BF
    /DFKaiShu-SB-Estd-BF
    /DFKaiShu-W3-HK-BF
    /DFKaiShu-W3-HKP-BF
    /DFKaiShu-W7-HK-BF
    /DFKaiShu-W7-HKP-BF
    /DFKai-XB-HK-BF
    /DFKai-XB-HKP-BF
    /DFKanTingLiu-XB-HK-BF
    /DFKanTingLiu-XB-HKP-BF
    /DFLiHei-Bd-HK-BF
    /DFLiHei-Bd-WIN-BF
    /DFLiKaiShu-Md-HK-BF
    /DFLiKaiShu-Md-WIN-BF
    /DFLiKingHei-XB-HK-BF
    /DFLiKingHei-XB-WIN-BF
    /DFLiShu-Md-HK-BF
    /DFLiShu-W3-HK-BF
    /DFLiShu-W3-HKP-BF
    /DFLiShu-W5-HKP-BF
    /DFLiShu-W7-HK-BF
    /DFLiShu-W7-HKP-BF
    /DFLiSong-Lt-SC-BF
    /DFLiSong-Lt-WSC-BF
    /DFLiYuan-Bd-HK-BF
    /DFLiYuan-Bd-WIN-BF
    /DFLiYuan-XB-HK-BF
    /DFLiYuan-XB-WIN-BF
    /DFLungMen-XB-HK-BF
    /DFLungMen-XB-HKP-BF
    /DFMing-Bd-HK-BF
    /DFMing-Bd-HKP-BF
    /DFMing-Md-HK-BF
    /DFMing-Md-HKP-BF
    /DFMing-UB-HK-BF
    /DFMing-UB-HKP-BF
    /DFNewChuan-Md-HK-BF
    /DFNewChuan-Md-HKP-BF
    /DFNHei-XB-HK-BF
    /DFNHei-XB-HKP-BF
    /DFNMing-XB-HK-BF
    /DFNMing-XB-HKP-BF
    /DFNYuan-MXB-HK-BF
    /DFNYuan-MXB-HKP-BF
    /DFNYuan-XB-HK-BF
    /DFNYuan-XB-HKP-BF
    /DFPOP1-Bd-HK-BF
    /DFPOP1-W5-HK-BF
    /DFPOP1-W5-HKP-BF
    /DFPOP1-W7-HKP-BF
    /DFPOP1-W9-HK-BF
    /DFPOP1-W9-HKP-BF
    /DFPuDing-UB-HK-BF
    /DFPuDing-UB-HKP-BF
    /DFSuMo-UB-HK-BF
    /DFSuMo-UB-HKP-BF
    /DFTongTong-Lt-HK-BF
    /DFTongTong-Lt-HKP-BF
    /DFWaWa-Md-HK-BF
    /DFWaWa-Md-HKP-BF
    /DFWeiBei-Md-HK-BF
    /DFWeiBei-Md-HKP-BF
    /DFXingShu-Bd-HK-BF
    /DFXingShu-Bd-HKP-BF
    /DFYuan-Bd-HK-BF
    /DFYuan-Bd-HKP-BF
    /DFYuan-Md-HK-BF
    /DFYuan-Md-HKP-BF
    /DFYuan-UB-HK-BF
    /DFYuan-UB-HKP-BF
    /DFZongYi-Bd-HK-BF
    /DFZongYi-Bd-HKP-BF
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Gautami
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /Impact
    /JenLei-Bold
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Latha
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaConsole
    /LucidaSansUnicode
    /Mangal-Regular
    /Marigold
    /MicrosoftSansSerif
    /MingLiU
    /Monaco
    /MonaLisa-Recut
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MVBoli
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewYork
    /NSimSun
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PMingLiU
    /Raavi
    /Shruti
    /SimHei
    /SimSun
    /SingkaiEG-Bold-Big5
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YankaiEG-Heavy-Big5
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


