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Analysis and Interpolating of Rainfall
within the Tam-Sui River Watershed
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ABSTRACT

In this thesis, we try to use Geographic Information System (GIS) to exploit the spatial
characteristics of rainfall within the Tam-Sui River Watershed, and then move forward to find
the best method to interpolate rainfall. Here we build an rainfall interpolator environment
database system which records the collected data and locations of those stations in the water-
shed. This database system also can provide users a convenient and efficient way to analyze the
spatial of rainfall within the watershed. We compare four spatial interpolating models by the
interpolator system : Thiessen Polygon method, Inverse-Distance Weighting (IDW) method,
Kriging method, and Trend method to find the adequateness on stimating monthly rainfall,
event rainfall, and typhonic total rainfall. The results show that Kringing is the best when rain-
fall is concentrated, such as air-mass thunderstrom, whereas Inverse Distance Weighting (IDW)

is suitable for uniform distributed rainfall, such as frontal surface rain. In general, Kringing is
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better than the other methods. ( key words:GIS;Spatial Characteristics:Rainfall Interpolator
Environment Database system; Thiessen Polygon Method; Inverse-Distance Weighting Method;

Kriging Method; Trend Method )
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{ERRE A -

OMBERARKR

1B E AR E R
WEEARMB—EBMCEHESHE RS - #WALUEE ( Capture ) ~
7% ( Storage ) -~ PHY ( Retrieval ) ~ Z7#7 ( Analysis ) ~ ' ( Managing ) IR
7~ ( Display ) ZZf)& ¥} ( Burrough 1986 ) o
2 T R HEAI SRS
(1) B BB B8 Z ThEE
BICTHEBEEENHBERE REBEERR SN EKATHEE IS
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N o HEAMNEEERBEER ( Vector Model ) K #8#%#5% ( Raster Model )
([ES. ) » REEEAE ARG AR

M4
<
3
w
Upper-lett corner Cell size
Value Count Cover-Type
1 8 W Pine
2 11 D.Fr
3 4 Mixed
4 12 Grass
~ 5 5 Water
6 30 Paved
7 10 Agriculture
o Columns
{0,0) Xx-axis
y
ok & ¥ )
]
y-axis
13,12 15,12

L
T

|
I

10

11
[l

|

T T

I

B 8~ AHRA T EE k128  ERUARC/IND Daca Sodel. Concepts. ey Terns - 1991 - p.2-9

MR EPHERZ/ ( Continvous ) HZE L[ B X R FIFHI DA 48
73 o LRI HTH » ZHRAMER ( Vector ) TH A SEMIER ( Lump )
FAETHE  HIRANER S B MERER - SRS S E -
S > MHENGIS ( GRID ) TG HEE IR B B TR A /) » MR AR S
MRS o

(2) & #Hm A K EHIIhEE

HERHERNE - E B TR RS R - SEEBISRCERN LR
B R ERF R EE R EREHRIN o HIBE RIS AR
5 B8 18X ( Hierarchical Data Model ) ~ #838X & #H& 30 ( Network Data
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model ) FIRHENEFHEI ( Relational Data Model ) o

MERNTREAMEEANBESER "R%, RENEBSIEEETST
2 BERENIIE—F] (row) » A[EB—H (record ) » ME—1THRE
—(EAGL (field ) o ELEEABIRIBHR(ES & EEEIN ( Selection ) - HiE/EELHT
( Projection ) K#&E& (join) o

(3) 3t R AR EHHITDEE

HEEE ST IEE R B F R R  BEEBOHEE Ry A AR

HER IR o HINAEATKAT P ACIIAE 1 (R3.) |
&3 RELTHG IR

oz 21k 9] Sk
IR i 3~ BT A
1.l SEra# TR L1 F4a4my
L2 BidMi 1.1 R xR
L3 Z@T#aR 1.1 RREH
1.4 Zapair IR ) g 4
1) @4kl AdH X 1.5 M@
1 ZRAEMIME
2~ EMEHH pp
‘ 1.1 $3HTR 4 ~ M
1.0 $RHBRNE L] ZensRE
1.1 3EFEBA 01 RERE
LR RiLEs L3 RN ERAH
1. AF
(4) B H RN THEE
OFRRORIL

LR HBR
(1)FF&2 : Sunsparcl0 T{Euk
(2)¥KkE8 © {EXRH Unix
{E%BRIE X-Windows
GIS#BE ARC/INFO 6.1D %, GRID6.1 ( #B#& X GIS )
f2:XEEE AML
2K CRIRE RHE A ST
ARSCATLAYERIZER ( Spatial data ) + B YUK AIVERBISS OB < T30
BEE - RBEENEEHSEEARLEER > BIEEE ( Descriptive ) &
BIEIEE - (B RSEIEFERER « FURNWEEER S -
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R —

AERRBERES AR
|

| T ]
BERARE HEREAHL

I T T 1

NEEANE AL IBE BEAERE Y
ﬁ 2{:& zfiizv s |2
N R

BRAEEABARGEME

3RS

AR E AR RS WS B R SR BRSNS 5 R R—(E
BISEHIEE S (record ) - i —1THIRREE RIS LEBMZE » 10 : 5
B EECUBREWES  MELLRE > TEHERBT (fed ) #IED

 (Keyitem) SKELABAS S (join) » ABLE AT RBFAIA & MRS - B A
wH o NE9. AR o
AGISZ 7547 :

EARM AR GISR YT LIIR BB S TR E - BIILLE S8
(i) NEISHT ~ SRRARAEE - BoKiT TS0 B A8 « HI15 855 5
17 RAMEEHITOBE o |

SHTHA R CISWIEH » 1R B L ERE B SRR — 13 E
BB E T RRAREEERHIRE 4% o ARC/INFO GRID #4 rh BiL 72 [ e (425
MBI A RAE BRI - RRISE  SBEES ARSI
PAKTRIRTREEREFB LB BIES RSN DEERT » LEE IS EREE
1o

SRR

CISHBTREBMN LML —~BSHAEGTRANKENEE 4 : TENEESR
> TRERE  TRANEBER « BICEREMIES -

ATIRBICHIRRRE SR LRSS S SR (5 R
B RFE - BEMER IS IS © E35E £ 51915 ARC/INFO GRID 48



| mEwER
BEBG EJ%M ﬂgna

A8 F
W B s . mEm  pE
ARE GIAM BE(1)  SOR3 163000 12122 2435 GER ,
KRR BPUAM AEE 30000 163000 1213 2457 GER 30001
KRR BFUKE LR 30088 116000 1214 2463 HER 30003
KRR BPVKE () 05, 145000 12127 24.67 HFER 30008
KR GFTKE FHe() 840 121.28 24.62 &R 30006
Kkig Pk Eek() 740 1213 2467 FER 30007,
KR AFAE =H(0D) 630 12137 24.67 EER 30009;
KRR EPVR BB 122000 12138 2468 R 30012
KER GFVKE BH 620 12135 24.72 G 30015
KRR Bk RR 350 1213 248 mER ‘

.

ERE EME gok()

1912127 25.17 (% |

sty

465
452
322
447
454
572
71
596

L, D ECTRTIY)

227.1

Y3001 152 151

391
582
520
492
646
472
367
566

193.9

W ~xAKMEXSHTER
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AR - MO RETEREEE - S5 BENEIRE LR 21 B S -
GRS EEREERETM (X Y) BE - LARBE -
6. (£ &N EIVEL :
AR %A FI F GIS $2 {3t Z AML(Arc Macro Language) #2 X 3 S % 5 [ & 4t (5 58
HERERERH  TIEEENEEERERBNME T USSME -2 B
BRiERIY B HREMERE B HE « F - REFEHOT RS o

ERKENER

AR BREDETRE : $—H08 TBR, REK (E10.) » SHHS TE
Al R (1L ) o RIRMEBSITIRIR  MBRRESTE - MKERTTREE R (G
MR Bk TG AR RRERMEGETNE 0 QK TEAg, o

M CHEF R, Ko RIE CEBRE ) MGRINEER - BN T MESRIEREES
TheE (E12.) - TTRERFEFRF B RE - (ETEMAATSIEMRIES - R %IE M
8 ) BEEIDRERY > BREREMGEE  FREMEN > SBRASBIERAKESE
BIfE 4 o BIOTEITHEGS o EREETFRMHENGISERE - AR EBNKIER -
fER(E > tE13. «

0 ~ BEKANR BRE RV L BV B 2o 4 it

ONBNRERER NS

L REEHIE 58
TR ZERT AT - AT FAENENEEARBRNBERE « 7
R & LB EI B EEETR - o Orlanski(1975) # 25 (] R 5 48 R 85
ERB AR BRATES (MK 1982 ; 21§35 > 1984 ; Fi&F > 1994 ) » &
75 KRE ( macro @ >10000km ; macro 8 2000-10000km ) - FRE ( meso o
200-2000km ; meso 3 20-200km ; meso 7 2-20km ) -~ /IWNRFE ( micro & 200m-2km ;
micro 3 20-200m ; micro 7 <20m ) o
2. AT IE
ARIREE (FE &R ) BRRSERTE » B0 E5RER 5
HRPSEENARE RS S0 BkKTHEkZ 36 R RHER - 28
REBCZHBREY » THEBNNATEESS | LEIL ST 2. 1S5 3.
RE (#h) BN REM S RHIEEER (258 - MIFQ > 1978 ; FRE
1964 » F¥EE » 1966 ) o
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ISR LY Y
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Semivar

Fanoce

monbhy

5ER0G

W12 HiERM A - — P RMAERE Y

EFER © 3 AARC/INFO

B SRR

5 )N

&run GIS

s
W ‘%;\

13 - RSB
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() FRILERR

BAREHmacro 8 - +A%— _AMBSRIERZIERE » RIAFR
TES®ILE  BLUIRSHE LA - REELIRDE RS - MERSERIAL
B—HZW (FERR > 1964) o

Q)isEsEm (FBIERN - 18M)

Bh R EEfImecro & ( 200-2000km ) Emecro 8 ( 20-200km ) o & {E{KEE
SBENEEIGH > BRFAESRBES (RFE - Rk 1978) » KF
HEERFEHZE - FEBIFER— > GESGELEE LT  BIATRE " ERH
BRI GHERGERGLRE Lk —

) REEW

TGN R L X SR - B A - I o BrP - INREH meso
B ( 20-200km ) Emeso 7 ( 2-20km ) ° 75 - LA BBILBNENSREES
JeatiE  MEEHEHATR » HEENEEREEE AL -

(4) B\

REARNBLBAGREN  HENERE  HHPRERREK  SEHRK
PERGREA BRI - BEET > BW - SAEMMREANHEE  (BLIRET
fEEE DREANERRM -

A~ +AR o KEREBAS > BRASHE LBIKESERRETEEE—
# woEBERe® > RERAERRNES | fER  MMERILER - %

(5) B [ RE R

BSEBEREN EIERN—E > S ENARESHLIEMEL
B (R&R - 199%) - KRS AREARRMREIRGRELNE 14.

RENANARBEESHEME  Emacro- 8 Emeso-7 HH » (RFER -
BRIFER » 1978) » £ H5| M AIEE] o LUT Sl AL AY I8 53 i {F — IR
& o

3. { BY AV HUR 5 fAf
EEROIFT > REHESEMBAOE > BIENUNEEBERZIMHE
RBAHEAIGZI9BE-1NESHAFHNEES S FELBE=ANES
% FE—FIEERERAAEN > BERICEEANKIBRAGE o B mfRESP
HF - s —HEUREANIENST r MUREEARYUERSESE R
BERACIEME - A —% (E15a. ) » BT EFRE - KER—W - LLEFIE
BRI X U REBARS R (E1sb. ) » KEE L FRUERRNSER (Eisc. )
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H
123 4 5 67 8 9 1011 12
Al X T T T T T T T T T
f% * KR FILERR
B2 200 e R |
” PHEREN
FRE —_— —
i km
% IINRE — . REEW
" <2km

14 ~ SRKAR I A BY R F AT AYRA

C EREALFIERTE > BT KEET T ESE2M S (H15d.,15¢ ) A
BER\N ~ 18R - RAEFER=HLE -

RAZRRAHAS RN A REMTA » BRI EARMBBARER
MR (BEZRNBEHENEZE  WRRAEIUHRICEREEER > (£8
WHIRHMEFBREANEHEZR - AMBRRPRICMER - 55— - TEE
AR B ZE R RSB ARG -

ONENRZEDH

RATANERERNE > TR PMEAKTER ( Water Balance Studies ) K 7k & 5 S H
( Water Resources Management ) BJiH%% » SXFTH R E BT E » B T{HPFEAIFEE o K
TR S & P AT 0 ST AT -
LEHMEHESE
WA EFIRERBANEREREGRE  BEBEARISERRENE=
{i o YA FIR AT (1978-1992 ) £F 9 & 5 3019.18mm » 1988-1992 £ -1
B £53047.97Tmm > 1992 FF Y & 53146.17mm ( LLATHARG IS » [KIE51972-1986 4E F15
#72911mm) o fR{KRao ( 1980 ) PHABRMAAIENE R » FHRFEMAL > &
RERE R FEREIDH PTG » B RE T H RIS FE— S5 -
HE 6. ~ E17. - BE18. O HH - B ANREFRE - IERERBULAE 85
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RIS A T igRiR (1978-1992) B

RS TR (1978-1992) M

051015
—

0510 lSn otwery
W]5a- SMTARAESAFHALR B15b- SARAAGESEAFHAER

=71 RN ATIFR (1078-1992) B
i

05 IOIS“

Wi5c- AAALARERAFHARR

RiOd- ARRPARELAPHAER
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0510 Isn

Bl5e - KRATHAGRERAZLAPAAER

& AR R RR

—4—1988- szi
-a-1992 !/
—0-1978- 92|

1234567891011124%
Rt3

L

W16~ 5AREHRBER

& F R R EE R

——1988- 92|

1992 |
|0-1978-92
’ — |
1234567.89101112% Lo

A =

- R
N OoONaD o

—

W17~ 8AmE s RIEH
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=AM B R 1978-1992 F 1S E W E THIE - 1988-192 F SFNEF1I
ER92ERAREZE - ISETRESNE LS FENHATHKESE —
HIE B RIEIRIR » (B AIESATHIEBE/D - (nRIBAYRISEET - AT ERE
RERERE » R X AKERETH SRS T RN » B E IR o HORH
RESHREHEE > KBRURBENRIERRIN > MAHAHERE
B BHGEERE  REONENNEBEEERTHERE  FrlEE-FZH#
it IBERET N EMNHAEHBEEAECRETHIEZ AR 30 281%
K HE—ENREEHEFTARNE  THHRIRETHT ZNRA » t(E
1E1992 F — FHIFEHE(S ©

A EEERER (E16.) » B E3IAMENREERBEZELZLNR ( Positive
skewness > s>0 » ROUNFHENS ) » TREBKHNENER - WEE - w5
—#, M4 AESASBMB AN - MERESIKTY o8BI E - W
BHSERTRESSREN  SERBREEEFE > HEHERERIERDRE
RR¥E (K<3) » RSB ANESRARERE (K=3) (E17.)

F—-BF—tEEEATNERT Y 8E  ThERHBEmMML » MRS
BN EIBYRE/)  HEFRRBNRERTY  TRERRS » XK
Lo RZAINESHEBATE » HFEARWTF

FRE®E (RV.) =§§—?§§—§%m% o

& BB AR B8 L b O] 3 E #4238 ( Relative Variability ) T{§HI o (€7
HEETE 18, P EEIR » £1978-1992 F 1S FFH » RIMEHERATEL - 11 ~ 1273
#50% L E 0 EREABNERIEEEANE > BURRILERTNHS R R R
K o s ~ 6 ARIAIHET I S AR BB B K920% £ 4 0 BRI AT RAUEEU)
BLEYBES - dhiTed% (1989 ) SHEIEEIACI AR 2/ 5 1B AV 7 A BRI
£ o ReE IR F20-40% £ 4 0 BEETMEILFERK -

A8 YRR R ESAITE2S% LT » BRI A B2 S 8T
IR o

2. [ETEE R A ZeEFE $ 42

P (A ZE B SRR 1992 F AR IE R AGETTIRE » BIE—H (2400 ) RSB+
#88 (StormTotal ) » —HIEREREERBEEWIME - SRR LE - B (KR
{EEM2ME > EFHE (Storm Total ) BIEREE FM 1A K BE/ERRERIE
RS EYBRNE -

PR ERMNZZEEHBREE 5 RRAWT (E19.)
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1 & RIS BR
100
80
N -
% 6o —~—1988-92,
& --1992 |
g 40 -0—1978-92|
20
0
1234567 89101112%
A
M8 -SAmEnRHtRE
BTN RR
140
120
< 100 |
# osol
% 60
40 |
20
0 1 .
m m T 5 s = ]
Aand o o
vy L] ~
RWEE
L BUIRE ¥-op $OFCE S F
R SEEENEW
0.6 B
0.4 | .
B o2} 2 1988-92
2 | g s Zﬁ g J||" 1902
B 0 1978- 92
0282 l I A 8 o
-0'4 1 1 1 L A 1 . . A
1 3 5 7 9 11 g
B3

B2 2ARAERBAOAM
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(1) —H &R
L192E5A1H | KREEWN - - =EHAHBERT5.14% -
2092F5F15H : MK EW— — EHMEHEBER23.89% o
3.19924E6 A3H : REERN - — ZTRIBEK - HEB2ER118.09% °
419246 B 130 © REER — — 0B E S 56.70% '
519NFETH2H  REEW - —BREMEPEMAE  HHREZ10660% -
619927 ASH : MW EREMEN - — BN EMEPEEE  HHRER
122.317% o
7192F7F17H | REER - — EHBEHBERE.57% °
819NETH19H : REEWN — —BRZEMEFHRA  EMAHREELSTS
% o
919928 A 140 : REIEWH - —MWBEERBY  BREHEPERA =
1R B B AR £ 1 108.12% o
1019928 F20 0 : S EBEEER — — R EEEFEREN - HBER
79.62% o
11192458 A31H : REEFR - —BREHEREA - HHBERS67% o
12192598 7H : REEFR - -BREHEPETRK  HHBERR267% -
B ES e BRIEFRMN > ENMEHBRERELR -
(2)EH{EE ( Storm Total )
1.192E8 A26 H B8 A31H : HWHABE — — EHEFEBARTN - RB31.8% o
2199249820 « 210 : AN EBRBRAEFIEREELEEN - — SHMAH
S5 58.71% o
7SR R AN R B A/NRIER] - BINAAS ZE X RTHPRERFES
HESEMNE - FEUEHETH » AFUSHERNZERZRURIEZER L RE
ERBRERA  BRANEDY - BEH/D-
IMENEES G- -TEESENHG
B4R (1964 ) -~ BREIZE (1987 ) f5H » TEZ BERBK IS /E & B AL AL AR ZAK
ZEARA B2 FEAERANETHER - WEHERNEE X
FAE() HEHRRIBEEEHER ( Browning and Hill » 1981 ) (2) Rift /7 1[
B || B R 2B B R R SE o
AP SRR ZBEERSERSBEBINEER— » B EERHAE
EFEHRAR » —ZTE G4t E R Rk KER RS MARRE SRS
FAPERE 5 R 5 5 /K SRAEREEA 2 S R R AN ¢ B0 - Rk - BAIE - fRIL -~ A

X
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% BRRAETERS BEENSENMERTH —ENNER  ZUTR
PR AR ST o
(1) Bl & Fis
BT B A B 0 S AT YK T B S TR RS o — R e 207
RS - 072 Ir| 2 03B REARRT + 03> Ir| SIEAAEM o
ERER (H20.)  LSTIRTIS - SRR OB S S Mg -
TR ENEE - & B ATAEHE B B0 /aAHEMAMN - 1
60 5 HFARIE /o TIAKHAE (E2L ) BE + & B b B AU R AR RN - 5
A AR TR 2 B8 (BRI 10003 RIUT « MERE
phe » 1990 Y THABSE & 1992 0 BRI BAEL - BRSOV AR IR S BAEE -
EMEZT (w0 SH1ARSAISHMRMEM) FREEEHMREEE
(E2.) -
Q) LE RIS
{50 1978~1992 £ % A T B & LIMO S E &SRB 2.

Sl

SR - SERE  CERGLENE - HSEZENERESEMmEM
ZEVESHE  BhEgF0sES » KEEHENERRF LEE AR
oz Bl EEE) 0 B LRz EE R L BRI DA PRI Z FE AL
B 2REFARA  BELAE S8 BEZERBY - RRZEEES
TE  MAEEER I HASEHTFINENRES - WIURESTIBRNE
ZEREREK -

XE P LERNE SN T E > LEEEREIReIsE (FIEx
1990 ) » BAUA KT RIRE H B E EBANMARRBEYE - KEEFAR
RFRMF o BRAKESEMIMZESKPEEERRR » ANFIEEE -

ALl MESHEEEMERSE2EERML > MERNBEBZIHENE
Bt EE B MG MEESHE-RERR ALl ETNRIHER
B BASSERESBIA  BESSEEEMNKER-

54h > 4. F TR 500-1000 3R T EEE R B EBEE » HEE
10003 R UL E% - BIS8EAT R » B RERR « RE - ERES T
B1e XK - ASILESTHRESML > SULERBINZEREH LT hE

(EME - BfE - 1987)

LA EAETE T R 2O AR ST o 1S (S BRI i 1B 55 R ST HE R R Y

RIR © ‘
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R4 MK TGRS E R BRI I8

B (m) 7 i (KM2) gg’;ﬁﬁ{f;) 8 g’gﬁf’lﬁf‘)
2 i‘,ﬂﬁ 2726 100 49 100

< 500 1500 55.02 34 69.39
500-1000 545 20 10 20.41
1000-1500 313 11.48 3 6.12
1500-2000 218 8.00 2 4.08
2000-2500 106 3.89 0 0
2500-3000 27 0.99 0 0
3000-3500 16 0.59 0 0

> 3500 1 0.03 0 0

ONEBERALEBRERIN---BRIE

T - BT (1987) BEBAKERLKIHE > EAEBEERSEAZMY —
o TUSEESHRARSAENNNREMSHIEE RS TRBZE N » 58
MG EIREHENE o

FERSE %%K%*'J}ﬂ%m%ﬁ@ PR — R R EE R S WIE - 82/
AHEUNE > ATREERN EERFAMNB TSR ST L ERE A - 2EH
8157 BIRIIE - A0 & GF AR AT % 7B X FELR RTARE 255872 ( Fi% R 0 1994 ) o JE 45
HRERMARER » SIASBBMELNT » WBEEDT - BT DA 56T A5 47
FRAEHEFABENENSE (BIE > 1990) o TRIESDERTEN TGN T
AT -

BRBUEFRRE > AL EMRIEGEN  TENERESE  §— BHIERLY
RIS IEABARRE T HRIR AT L —HM - B EENESXES
RN RS BEEENNE » FEEETHE o

HELEER > ThREMRESE (Correlation links ) BAWR R o S %
BT — R E AR AAERIR R > A0 ISR B E RS o SRR EEE B
FIRYIEL ( Sumner > 1983 ) o A SCLA% [ A 4 i 1988-1992 4 60 (8 3 7Y 8 SRt 51 75 18 B 4R
B (spatial autocorrelation) o [ 57 HE B A IR E » BISRES RS — (9 BILS » B2k e
Bl 52 L TR R T B 7 R 6 22 RTARI B R B 12 7 1R 0,969 35 FZEME £ AN & & e Rle s
& ZEEMARAIBSEL (AL~ 1981) > Ll E RIS HE o

77 A6 R AN 24. AR KBUNT @ (1) GPFIKE E#FEAR (2) HIE@TR (3)
REEFTHECILRNE (4) BRI o W EMEBBE ARy S - BETN L i Y 8
A -
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() AFI/KE EiffEKE | ttEH8ALME - H2500 AR EZ Bl TREEER
500 AR ERE > LALLM ERE -

Q)FEETER - BOBE I - FHOBS0 AR LR - REMS &I
& e

G)KEEDTHEEILAN  BAFUTRIN  LUZ%RKIE - LR HES
MAE  (ERMEIEEEKRD - EHK—E °

(GEETRE  HERTZHIB—E  EEBMUAE  ARLES(BHRAE
8 FIEEEWHEAR  BEASMEREHRRA - HARERETITEL - &
5 1 e A Ze R AR R AR B9/ N 0.9 - EFER R E W E o tLEAH WEE
o AAEE -~ £ LM MEEBRERT © B IR - 85
PrF sy LA RIS B R SRS - BERARET

DR ENER  BERIERGETNERFNTEMKIER -

A~ NERGRER

ORI - - FEIGBNFGERR

125 R AT
BRI S TR - FoR R BR BB R 0 T P AR R -
P REE (EIHEMEE ) BERREE (THETRREE) - mMEZME
E AR IMIE o EST AT HYSCBR % » 40 Huff and Spipp ( 1969 ) & it 3 B 1lli-
nois J11 B [ 7k Bt J% 25 5 1 7k BB 9 72 AR 0 4 ) T KL BB M V0SRGS0 KK —
( 1981 ) FF7% E AR S P I e L B R RO AR B M Y SRR B > SRR (1994) B
b2 7S R S+ 4492 U O S A (B 1 B 2 35 7 22 P L
B (B EAFA SIS S LR RE - BT RN RS T
R RS (G R L & R R - TR AR RIS BT
SOERBIIE I+ BRSO B R AR
PR . 8RR IR EE Y BT (2. 225 o BHC (h) REBEB
h3EAREL 2 BN ETHESZ IEREAR  HBEBES ¢ (h) REREH o
BehEER > EMS N SRERVERN > A9 ERRHERBERIEY - &
5 2 BB SHEE (range ) o B L - HEASHEIEAE » BRI AR
B SEE TR GBI IR Y R R B OB A - (BRI REY
R AR - % HIBLR 2 PERE AT — A2 £ R 2 IRIBIQN - 5
RN > BLEEE R AN L8 R EHAMERRRE (sil) o
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KREP T

B 24 ~aMd%ioEN ) i MEBARSYR

CC0). r( o0 )=C(0) =const
sill

r(e)=0
g (h)

r(h)= C(0) - CCh)

B2 R APEEREMRS MIER



173

ZEERESWEANAEHBREE  HARBEATHEVCERZHHEREERE
ZEILRRR  EEBREHRE (o) K> RELIATHHEZMEEMAIAEM - o]
IR TR E QRN

BREMGESRE :

1) 1S R BRI BE R L BRI 77 F 4k ( class) o

2)FHE R EHAIE (lag) WENZEY ( pair ) HN » N=n(n-1)/2 » n RS -
3)HERERMEGEBR N TIERE (WL R ) o
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