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A STUDY ON RELIABILITY OF AREAL RAINFALL ESTIMATION

~—Areal Variabilities of Rainfall and Properties of Probable Errors
in a Record-Breaking Rainstorm over Nagasaki Prefecture—

By Kunio Tomosucl

Synopsis

Seeking for adequate methodology to estimate a rough range of probable errors in areal
rainfall estimation, examinations about the following items were tried on a record-breaking
rainstorm selected as a start case:

i)  profiles of areal distribution relief of rainfall intensities averaged in different time scale (10
min., 1 hr,, 6 hr. and 24 hr.) and the indices of extreme concentricity in time and space.

ii) characteristics of probable errors of hourly areal rainfalls in the six regions which are
trialgle or quadrilateral with rainguage points as their vertices and including one or more
point for estimation of imaginary true areal rainfalls.

Some interesting results to confirm their genrality were obtained, but it is necessary to
accumulate case studies with more systematic and detailed analyses.
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Fig. 1 Distribution of 24-hour rainfall (in mm) from 9h on 23 to 9h on 24 July,
1982, over Nagasaki Prefecture (From Arao, K., 1982)
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Fig. 2 Selected directions to examine profile of rainfall distribution relief, and six
regions to estimate probable errors of calculated areal rainfalls (Dots with

number are raingauge stations)
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Fig. 3 Variation of rainfall intensities averaged in different time scales (1, 6 and 24 hour)

along the directions shown in Fig. 2
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Fig. 4 Variation of rainfall intensities averaged in different time scales (10 min., 1 hr. and
24 hr.) along the directions shown in (c) of this figure
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&y CORTOY—7 (EBOY—73, %01 BHREOSA LD EHNEEHIELLODOT, BETLOD
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Table 1 The maximum inclinations, 7, and their base distances, do (=7pm/Im)
in the figures 3 and 4, for each time scale

. point No. intensities |  distance 7 L2/

time scale (pair) 7p (mm/hr) d (km) (mm/h";/km) (kr:x)
24 hr o ® 185 222 | 2.4 1.54 4.4
6 hr 0, ® 614, 75.2 2.4 5.75 o131
lhr ®, ® 102, 187 2.4 35.4 ‘ 5.3
10 min. ® ® 90, 162 1.0 20 .23
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Fig. 5 Hyetographs of hourly areal rainfall in the regions shown in Fig. 2 and absolute
values of relative error (upper in (a)~(f)), and absolute errors (lower in (a)~(f))
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Fig. 5 (continued). Subscripts: B; triangulation method, T: Thiessen method, P; arithmatic

mean method, followed figures; number of division blocks in B, of points used in
TorP
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Table 2 Mean inter-vertex distance and statistics related to probable errors
calculated on the regions shown in Fig. 2

mean total total error o _renee of hourly error mean
region | inter-vertex areal — positive '} negative hourly
distance rainfall | apsolute | relative absolute | relative \ absolute | relative | O
km | mm mm % mm| % mm % mm
7.0 330 -9.9 -3.0 1.0 l 13.6 ~-6.3| -53 —0.62
®@ 80 446 -23.6 | —5.3: 5.7 9.0 —-6.8| —-6.6| —1.48
@ 1.0 36 | —9.4| -24| 88 | 331 | -87|-488| —0.59
5] 4.4 492 —10.6 -2.2 0.8 6.5 —-6.4| -7.9 —0.66
® 4.0 517 -10.4 -2.0 7.2 17.2 -1L.0| -7.2 —0.65
@ 16.5 470 —29.8| —6.4 4.9 21.9 -18.0 | —-24.1 —1.86
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COBA, FTEML CEREENSEEBE SRITE->TVWE L ETH B, ChIMERRROHIIERE £
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E BERERRICKRENEOME LY, FRESTHEICHEN NS VWEDEE 2SS ENIT L
HOBEHADL, Lh LSS DT EM—RINICNZE0HE S HRAERE SKEAFRLET 2HKD S
HETHD, 8T, TORMMADKEZ D>V TEAZ, HbREVLDII 30mm FL bbb, WHEN
&> CRIRLTEETEIVA, HREEICT B E6. 4B ->THT HEHRBOEETHL ERELE
BIEALOREGH A5, TORBENESNEATFERO (4=116.6 km?) OTELRIFEERRFRIOR
Xk 35ic 16.5km THY, [REFDT A £ 2 (AMeDAS; Automated Meteorological Data Acquisition
System) OEREIAEHERRN 17km CH, Lich->T, #lild, BRELSH L-HORFROEENR
RTAEADTF—FDATHET 5 ETT, ZOBERHICENT, BEEDED S LERBORE TR
Fa3THEPE LR, UL, FEE® (4=263km? AR 8 0km) ORERTIZ, 24
mm (5. 6%) DMEEHELEBZCEGERLITAERE ST, b, REORIENEEEDOLMAIC
FoTIRE DICKEIIEENE UEB LMD B C EERRL TN EELONS, LITP T TT»
FHRIHERORO KB TR, HERBOEEONHEMR, #HEET —9 4~-20. 8mm, HMEET
—2.0~—0. 4% LW~ Fe B TH %,
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F9, HoEEOAGRETSOL HR (E) E TR (B) OO SSEZERILKEBRLTS
34, ERODBALARTNTTEOGOOEMERBELDRENT LILRM . Z UTHIED K SR
EOPHEBEERE DAL > T3, 2L TTHSRCOEAOEREY: &R U7 & OErIE
BT L BHILZEBRD S LNV, CTTRROLIICELTH LD, THbL, BEOEHEIANY
DA ENBEE L, FCTROICESESY D & 5185, BESTRADMICEBHREBZOL
B (EER) W EELTOERRIBRLTVD EEZONE, TRTEHESEa TIRNE
LTh, ETFRIEEEHEEEOBERER@OEAEBROTTRTTRAUD S DBREVDTHE L LA
%3o WTRICLTS, ZOEENMOIEIHHEICDNTE, LELORMIOEERKES, OMBERE
B X DEEAMICGESE, ZOMEZ OHBEDEENT bYSELY o OERAHICL S TRESRED
DICH LT, CO& S ERBH>EHEOEHTRICIIZOTMREELSDIENC ELSbHHCHEDBLC L
EEZOND,

OEICANEECRELTAS &, 20MHEiz LR EFORFR (PElEn L LT KE-THE T —
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K ERRROHEEDEBIEIC T 255 231

DA EDTOTHIBEOHHIRE D SMUICEDH ERORETRR VY, L2AT, &5 —R0
ﬁﬂ&vmﬂéiwﬁﬁﬁﬁﬂﬁhfiéc&mbébméxom,%n%o*%ﬁﬁﬁmfﬂéﬁ%ﬁ?
DHHEEELIEE B DREICK > TEDZRERMFTLILE LV BHABREASHY, ZNOEIERR
BETIIRD RIS, FNOERE LI EASTINR SOEBEL, TOMMRBHEEL LSBT,
TBE, DL, CTTH- RIEEOR D ICEVT, #diEEico>nTid —18.0~+8.8 (mm/hi),
FAREE T ONTIR— M8~+%1c@&m5°mofmﬁ%%comféﬁ@ﬁ&&ﬁo?%%mwrg
NTVBERBZENTEL DS

(4) EEWEOFREMICOVLT
Ex OEHHROREROREDHHRETAN, BEL0LONHIREMRETEAIZMCBLL
TR, ZCTRr—ADEADEEE, FOLEEEROEET -2 OALOHEINIELOWE
OTEEOEE GAFREOSHR, 3 TRUK In 2 ) EOHBEBERICOOTORETERS A,
WERBIEEASEEEE S EESE (MIEER), ChEL UAMROERENINETHEH —#
RN HERROF — 2 » O IRNEARE LSS, 207 —204h 5 ZOHFEOBEDOREE
OEEIZS ELD, BAEMELE NS AHET S C EAFEEANICRTETHLC EERRBLILEVA
2. 1o, COEOOTOMNL LS, EHRRICOVTRERRBIN T CRE/NERT 5 THkH
WENI AL bLEO—BESERINGIES, KALOBBEIRENCEZBVIETHIR,

5 & b v I

Pk, ARFTREETRROMEEICER 4 US55, & IE 07RO =BT
DORAERICL > THETRICT 2 BEARO B, 41, 20T & LTRBENERY, RBHL
VRFEBOBEE NS ERPOREDTRH S, HRHNEBESE LB HEICEENRECEET
DK & EREE (24, 6, 1 BRERUI105) MESHHEHOMMTERE THIERT 07 7 4 v ORHE
OB, RCBASEESETSZAKEV UEIKO 6 R (105~ 100km?) ki) 5 1 K
ROEEREOREE (EAOT—2 DAER) OME (AMOHAOF—2£bEMA LRELOE) O
s ORI E RS T, TOTRBEREFIET S LUTOLITHE,

39, BERTEEE (mm/hr) TAIER S 07 7 4 VORI OVTE,

1) BR7 07 »4 vERBOFNICEZ LA, UBEHTEHBRED SOELHF LT, BREEWHCE
W, 6EMOEAIEREE, 1BEOEARILME L RS 5 VIRER, 1050%4 R8I
EBROLULHOBEERET 5.

@ BHROLOE—7 FETRMR, BHHETRINRO 7 2 7 5 A VERTHASS D, hRIERR
BOEAOHRILORBEMIE (5F) T—RIGHN O FHMECTS 5 FTEERISE .

3) ﬁﬁ%-%ﬂ%%¢§®iﬁ%%@&ﬁ%ﬁ&fu774w@§%@mu,mﬁﬂ,6%@.1%@
BLUI0SOBAICE LT, £hzh, 1.54,5.75,35.4, XU 72.0 (mm/hr/km) LI~ 7c, 7%
NoOoOEEES (©—/ RFOERIBROFET 02 I TOREM Beheh, 14413153
BEU 2.3 (km) L15-7chs, THIZBICERINETED FRGEEL LTENTH 5,

O¥iC, BEOHEEICOVTL,

(1) ERETROHIHEEEIBNICES & 1 ~KEEOBMTRI L, ZORBIRIBNBILAETS
Bfsis 0, EM GRRIHME @44 x 7570 LRHP TR, KSTAM GRNEE RE—
7 EBCEDNS C EMSL (LT LEE,

6) ERNEOEGEEOMIEL FE, BICHME SNV ERICZ100%5%EME 5 T EBH5
25, ZOMOBABIOBUTT, —BICHTRIZE/NI KRBT EBEN,

6) ERHROESEEOTHHEIZVTIOY —x GEE) THRMEZED, /- THRNE (BFNE) O
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232 FUKBIRBIRFEH $275B-2 (W59.4)

BESA LN, BEONHGREIMEIEET, —9.4~-29. 8 mm, fAMEATIE, —2.0~—6.4%&
o7,

(1 ENNEROMTEREOHTEERBEr —2ERAE&T 5L, —18.0~+8 8 (mm/hr), FRICHENEET
13, —44.8~+33.1(%) & 15 » Teo

(8) BEOHHIEOEEE b OIENFHICI 3 HHMD, S OREROBAIEAE,

® Boh/cHEANET -2 CESCERRBOMRAMEOBERZOF -2 0IhOHET S LF3FE
HICRARETH 5,

LZTRUEDE S BRBEE—ISEBIDITHEH, TN LOEHNLERTO—RELHRINE LS,
ZOEBERKRENEEZ OND, TLEBNIERICOVTR, CCTHRELLERSTENLEDOTH
BEMD, MEETHEICEIZNEDOERSESS I, WTNEELABORFZAT L THRRIEESE
%50, 4% LEORRELZEIAT, LOERKNLORMEIENFELEDENRBELNHELERNIET
HIT,

BRIT, AHETER UCRET -2 BRERFEMBERICL O FRICIE - $EINIOOT, A6
RFMEB AR ERER v 2 —L VBRI LI DTH S, CTICRRLTHRREMLICERERT IRETH S,
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