YUN NAN NUE JI
YI QING YU WEN
MEI PING JIA TI
X1 J1 DI LI XIN XI

XI TONG YAN JIU




YUMN HAM HUE Ji

¥1 GING YU WEN
MEI FIiHG Ji&a TI

£1 JI DI LI XiNL X

Xl TONG YaN JIW

TR




ZHEERERS
WHREMER K
HIBE B R FZW R

TEfE/ &

YUNNAM NUE
JIYIQING YU
WEN MEIPING

JIATEXE J9 DI

LI XIN X¢& Xi

W44 & AL AL



BEEERS%E (CIP) #iE

RS S BTN R R R BE B R EHT /
FEMAZE . —Jta. RELMmE, 2010.6

ISBN 978 -7 - 105 - 10994 —4

[.Oz- I1.OF- . OER—EEEE—HHE
ERRGE—MR—=r4E . ORS31.3-39

FE A E F1E CIP $iET (2010) 55 124656 5

R -
SR :
HARRAT:
o Ak
Mok
2N
2 W
W
PR S
F oK
B3k
£

B
CIETS
B WAL i W R AT

: LW MR 145 WRS: 100013

: hitp: //www. mzcbs. com

: JLRRIRENR T ERRI

: BT BIERH

: 20104£ 12 A% 1 AR 2010 4 12 AJERT5E 1 RETR
: 880 K x 1230 2K 1/32

: 130 TF

: 4.75

: 15.00 55

ISBN 978 -7 -105-10994 —4 / R - 361 (iL 44)

ZHEENERRENE, BEXRLRITHRRER
BICHE—FHiE: 010 -64271909  KRATAEIE: 010 -64211734



IO

B

OEMERZE 5B N ZHEE SHA,

QMR = HEREE S B M BEE R R S ;

OBFFT 8 B B 8 47 NDVI 7E5E 5 5 15 5 BB i E 4 vh i
R
@ER=HEERBIEEEER A,

B OE

OUZEH 14 MERMAITE 33 £ Ay, KE
198420004 JE R BE1E . UK., BEBUBIE. SR, HEIRE,
AR SBBAESERR . EREFERERRRESHITE,;
27 A UABUMNEBCH EEAEREAN 1 £ BUR BRI ABUNMER S
EEPATE/MEE., BRI 6 MAB AR FEE BT
I 5 BURBER O o412 05 W SR AR By BB ET
BOR = A B T S SO B R LB, SRBERR A EIRE.
AFHERRRE. A FHRKEBE. AVFHRERE. A¥HYH
RE; HFERAANEE, $&. BRESKEERSHHE



THEREARSBETNARRRECERATR

B, ADBEEAIAOEE., RUAOEE., R ACQHH,
MM EE SR PR RS R RGP E R Z#41:1,000,000
TR, B Arcview 55 Erdas 5IFREI33 NS MEE ., GF
5B B B. B htp: //eosdata. gsfc. nasa. gov T 2 NOAA/
AVHRRNDVI R4 % B0RE, HA B3k 8km x 8km, NDVI =
{(Ch2 -Chl) / (Ch2 +Chl),

QRAEE AT SEFATEHERR. R, BRE
SRR ENEEENRR, HMESEEETMNWEERER;

@R E R W MR SR BT B R SRR ;

@HE# 27 MUBM/MNEBC I EFEEABBENNS TR 515
1984—1993 4EHIRBIE/E N BRI A BB, LS ITBUREE
hERETF, RBAKOXEESTFERR 8 WKL, HiE,
BR NDVI 845 5 AT B IR B CERR R, KK A BI{E
TREE AT BB B I RIS . LUK 6 OB R iPA 38 AR IRATL
REAMTEERZERE, IRE 5 HTREEE Y HEEX
R, MM & 1HEURE B 55 MeSos EME TN EEL,

COLAHBEREFEE N E—ERHEF. DR/ RS E RS
ZEREF, SHRIENIERS A BUR R B M/ NREUE
MR EREBRE, KB FHKERBKEHSKEAXKTF. T
KERE B/ IR A EANE 10° (n=0), FHLAMNIEABN
RN R 22 SRRy S B 3 R O 1) 33 1 PR 4B AR B AL
B, DPHSRBRERARNFMEIREBOTELE, U2 AL HE
ZHEPERFTSEFHONE, NTIHBEEUIREELS ST
A,

@RSV IEIR 5T/ BUE AT BB % E T K
BRBREE, BRI IK 6 B B 0 EBITEMER S 680k
BE, BUMERBERE. AOEBE. R A O RASEGRSER
EREBEATIM BRI, KB BELERZERES



B XHE

SMIRE,

OEBRR T : KESUETEUS TR EERN A 12 4
S WSO SRS TR, XTBUREEUSE S LRSI E
BEAELER TR T E P ERE . BRRESB/MR
FEo X 1994 4 1999 4E5 2000 R E. BB E. ZER.
BFE, Emb., Tl 6 EMsUEEFHTH4 I ERE
EHTEETM ST, RANEHERRXEEHTIEN

A ArcView3.0a K Erdas8.6 % {4 Kk JF & F &, L
VisualBasic X5 MapObjects A FF X% 4, RABBEERLRE K
TRATEBL ZHEEREESNETMBEFERRE, &
SER R R A

g R

@27 % HA 4 4 5B NDVI #5455 UME B FERME
ITBREEEHXERE, HR BN SHREARE . BBIEE
RS E5RESLFONERER: BE NDVI 815561 00%
BB AECR: r=0.6190, P<0.05,

QEBGHMEREBR: B Z,, Z,, Z, HEITRMRE
AL 80% , H— M4 Z, 7F NDVI, F2= NDVI, {83 NDVI A&
BREOBA, HILER NDVI iR E&ES, A
Quartimax JEF FEFTEFAMERER: F1 A AEFELR
B, BENDVI iz LAEBRKHRA; F2 AEFEAFHE
E. ARREE. ARBEBELARRNEN; £3 A EFE
A R R L BT,

O/MERE TN BRAITERAMTERER: ARK
BE. AVFHERESABERERRES S/ REEEERALES
BEREX. SBEHEBEHEITNEN 87.5%, X 27 1% 1984



ZTHERERSBA TN ERARRECRRAETAR

F—193FRUMEBEREFNEREBR: HP 10 M5 RBUMER
FEHER>0.6, EELSMH THRSTILHX,

@& EUR B B A TR .
Y =0.2146X,," + 0.1878X,," + 0.1610X,’ + 0. 1342X,,’ +
0.1073X,’ +0. 0805X,;" +0. 0537X," +0. 0268X,’
BERENRBRERBR: £0.5=21%, FHHMNFIRER
19% , STHEE S EMIE S5 KPR LXK r =0. 810,
P <0.05,
O U F LA TR

Y =0, 0578’ TR0’ +7Xpy’ +6Xpz' +5Kss" +4Xg" 43Xy +2Xg’ + 1%y

OB EEE S TN, .

R,=0. 2353L"+0. 2353L, "+0. 1176X ,"+0. 1029X,'+0. 0882 X, "+

0.0735X,"+0. 0588X,, '+0. 0441X,,"+0. 0294 X, '+0. 0147X,,’
OEREELF BTN R .

R, = 0.2857Y’ + 0.1429X,,’ + 0.1270L’ + 0.1111X," +
0.0952 X,,'+0. 0794X, "+ 0. 0635X '+ 0. 0476X,,'+0. 0317 X, "+
0.0159L,’

@M NI B E A TR AR,
R, = 0.0192X,,’ + 0. 0385X," + 0. 0577X,,’ + 0. 0769X,’ +
0. 0962X,,'+0. 1154X,,"+0. 1346X'+0. 1538T"+0. 3077T"'
OxfEEtE, BEE. L. BFE, Il #xlie
£ 1994 4E 1999 4E 5 2000 4F U % B H 1T HIE Y, HEE
HERRMNERER: X*=2.30, P>0.995, HREFENE
TEMEARYSBE R, EREBTENFAMERER: ATFH
BHMXEREE, BFEEREFEFESEY, T EERE
BEREREKES, HRELBETL,
O=FEREE 5B E B R e R M
PR, SURMIIREE., SEBIEE. BEFRREE. B



FXWE

BB, A DBIRE. BBBEREE 7 MR A
Bo MR ULAMER, BEERY., HEQUE. KB
BASHBEEERENEAIIE, RNEBELHANERKERS
BUR LR T ST,

g #®

OfEBHBEFE R RE 5SBBHEART B EREE S SUE
TR HERE B R S IREMERR

OfRBIBUR B E A EMRB TR IR, W, BRE
B EUE R ITH AT BEEREE SNRES
PROVEREY AT LI KSEAREE 5 BUR AT 4 AR S

QEHEREF S BE R RE N S EERER
550RBRBTR B0 E B AER R B8 R 4 RS R
THEARHF,

@REBAEHE NDVI 18R IEBRE S 5 BUR B 1R PR R R o
H—4> RIFHER.



ABSTRACT

Study on Malaria Epidemic Situation and
Vector Evaluation and Geographic Information System of

Yunnan Province

OBJECTIVE

(DTo establish multifactor evaluation model of malaria epidemic
situation and vector density;

@ To establish malaria and vector evaluation geographic
information system of Yunnan Province;

®To study the application of remote sensing vegetation NDVI
index on malaria epidemic situation and vector evaluation and
forecast;

@To explore malaria and vector risk distribution map.
METHOD

(DThere are 33 townships of 14 counties in Yunnan Province have



ABSTRACT

the model establishing data. There are 18 indexes of climate,
environmental, remote sensing NDVI etc. , which have been
chosen as the initial evaluation indexes of vector den);ity. Vector
summation density has been chosen as the main factor, and the
grey correlation analysis has been done to choose principle
evaluation indexes depending on certain grey threshold. Weights of
indexes have been given depending on grey correlation order and E
has been formed based on addition method. The relationship of E
and vector density has been studied to establish vector density
fitness evaluation model;

(®Vector summation density has been chosen as the first factor
and An. minimus density has been chosen as the second factor.
The average grey correlation degree and the grey correlation order
have been caculated. 10" has been given as the weight to index
with minimum grey correlation degree ( n =0), and which has
been used as common difference of index weight. The weight of
maximum grey correlation degree index has been used as the basic
value, and 2 has been used as the common ratio to give weights to
indexes to form vector synthesis evaluation model.

(@ Malaria incidence rate has been used as the main factor,
and average grey correlation degree of An. minimus density and
summation vector density has been calculated. Vector summation
density, An. minimus density, population density and agriculture
population percentage have been chosen as the evaluation indexes
of malaria epidemic situation. Depending on former method malaria
epidemic situation synthesis evaluation model has been
established ;

@The vector density of another 12 townships has been fitted



ABSTRACT

has more load of rainfall.

®An. minimus analytical hierarchy model shows that cumulative
weight of climate indexes is 87.5% , and the analysis result shows that
there are 10 townships An. minimus density index is above 0.6, and
those counties are belonged to Yuanjiang, Jinghong, Mengla and
Malipo counties.

Vector summation density fitness evaluation model is as
following. The testing result shows that: ¢’0. 5 =21% , average relative
error =19%. The correlation coefficient is r =0. 810,P <0. 05.

Y =0.2146X,," +0. 1878X,," +0.1610X,’ +0. 1342X,," +

0. 1073X," +0. 0805X 5" +0. 0537X," +0. 0268X%,’
(®An. minimus density fitness evaluation model is as following :

Y =0, 0578’ 780K 10 +7Xny' 46Xy +5X15" +4Xg + 3Ky’ +2X5" + 1Xy'

©®Vector density synthesis evaluation model is as following:

R, = 0.2353L" + 0.2353L," + 0.1176X,," + 0. 1029X,," +
0.0882X," + 0.0735X," + 0.0588X,," + 0.0441X;" +
0.0294X;'+0. 0147X,,’

(DMalaria epidemic situation synthesis evaluation model is as

following ;

R, = 0.2857Y' + 0.1429X,,’ + 0.1270L" + 0.1111X," +
0.0952X,,"+0.0794X,'+0. 0635X "'+ 0. 0476X,, '+
0.0317X,'+0. 0159L,’

@®An. Anthropophagus entomological inoculation rate synthesis

evaluation model is as following:

R,=0. 0192X,,'+0. 0385X, '+0. 057"7)(14 '+0. 0769X, '+

0.0962X,;'+0. 1154X,,"+0. 1346X"+0. 1538T'+0. 3077T"’

(@The vector density of Jinghong, Mengla, Menglian, Simao,

Yuanjiang, Zhengyuan counties in 1994, 1999, 2000 have been



ABSTRACT

information system of Yunnan Province can provide scientific
supports for malaria control prevention and early warning system of
Yunnan Province.

@ Remote sensing NDVI is one of good evaluation indexes of

malaria epidemic situation and vector density.
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