Joodogubosot—uodboodoogod
Juoogtdoogdbootdbbotdtd—

00 o0 oo, 00 oo, oo oo, o 2?20, 0 0d
O

O00 Oooo

O 33

000 27-34

ood 1994-03-31

URL http://1d.nii.ac.jp/1440/00003483/

Creative Commons : 00O - 000 -000O
http://creativecommons.org/licenses/by-nc-nd/3.0/deed. ja




1994 27

BUREGRHORR (3)
— PR AR OBEARRHE, BICREREDRGFECr»b B2 KHIcOWwT —

Tt

f& Jeic™ - B BlLET - =W EfR - R OB Eos #wr

1. iEFC®Ic

HHE DAL R B 5 0 P EBRATIe B & L T 1988 44 b UL B S R B IR AR ) 72
SHEEMOLICAIREE, W, HE, [RREEL CSICBT 2 LEFEES BB E iz, 2Ok TES
BURICBAL CiZ 194-195 BB & 15 53+469 BOWIMT B v Tl - I - HIR - iasion®@ill s s =
b, BEOD—EFBEENTWEY, ZRICL 3 E 19 fic B 2 AEONIC k 28O
FIEBRFIZIE EH 2 5 OMKOBE RIS N5, 1M BIRESHOE LI (CIEE) iofrE
LTH 0. KA aE b et e L RKOBEN TRMED D S5,

A TREERHOBEEROEFICRE LHEL B LITT LR LN BBKIZ DWW T 1961~1980 4
NHEBERRBICBIT ARRERZ L LICERKHBXE, SERAHBKBOHIMHRS KD B L
Ebic, M3 E ToFRAHBKRKENBENI L Ho BB LU FERAD LB fhic
BITARWNDY 7T 4 v 7 ERICOWTUERZ N2 72,

2. [REF BT &

iz BT 5 1961 ~1970 £ 07— 2 3 HEH A S F [ PERE AR ELERFER]. 1971~1980
FEIDOWTRHREAAEE [BUemERAEER] I k-7, KO- FHHAM I FRAH K
KE L ERINARKE T, BEHFERZRICRTRBIOAFEICL -2, ZoHECLEHF N K
X EENE Tl 2 OEBESRD 55T o 1/ 2 BEORBEIN ¢ & U K ERE T
hb,

.__ 2N ‘1 9 9 ...
TJ—zj__l }_1\ 2\ 3\ N

= =T Tj iZ BB EBU L,
W THRFHNDY 2 T F4 v 7 eI DV T AR ITER ORI R AKX, 98
(GMT 0000) L2l (GMT 1200) 2H L7z, 8. FEIZSE L CRELER TH—L
THEY, AARr OBER 1B Th L, 72770, BEIIHFE L 471 H D HADWA & DR
3513 40°T, ABBEER T 2 Bef 40 B E T b,

3. ERAXHBRKES LUERAKABKENBRIME

M—1i1%0ec 8 2 ERAHBARS L UFRAABKEDHBAMM 2 RL 20 TH N,
D EaR - - BEEE 10 E, 79, 54, 3FOFRAABKE, FRAHBEKEZER -]
SR, SEIc B 3 ERKEOTFEER 32.9mm TH D (ZHH, 1990). 7~ 8T LR
EREAR B IS T BFA 1 4 HOMICKE-TWwA Z Lick b, 72, HEKE 15 mm ORI 5 4
i LRE.10mm A#E2 B & 10 4RI 1 EEOSEIE & %0 B, B, HiR & Mo 72 1961~1980 4R 20 47
MeoBARIc BT 2 BIER 3 TE— 2R, FFOKE TIE 1979 0 105.5 mm AR T

# 1 JLHERAE R B R BRI A AT 588
# 2 WP - BUSHTIEEGIR AT IERT



28 ofE - MEH - = - R - PREERE No.33

£ 8 x A B k & (mm)

0020 40 60

(yr)

H A UM

10 20 30

#2 g X H B Kk B (mm)
i Bl 2 ERKABKE & FRAB KB HERLAM

BB BT 2 ERERD ARBKE B & U H BoKE OB

-1
B  FRAHARKE FRAKHEKE
(4} {mm) (mm)
10 36 19
7 31 17
27 15

3 20 12




1994 BEFEEHOLRR (3) 29

F— 2. ORI BT 2 EAICET 5 300 F TOME & ALK

1 A 2 3 iz
ek E (mm) 105.5 79.2 65.2
R 1979 4£ 1971 4 1973 4
HEAKE (mm) 60.7 45.4 32.1
A 197147 A 1979 4 7 H 19734 6 H
H#KE (mm) 27.1 20.3 19.7
HLRE 197147 H9H 190946 H30H 197647 A6 H

B FED IR CEKETH -2, ZOFIHABKRTD 7HI2 45.4mm & 2 (7D KAHTH
BEINTHETH D,

4. HIBICEITDAWMOL / TT 14w I BR

F— IR L HEAKBOBE 3 AL TOMKYE B THDL 27T 4 v 7 0 BEROERICD
WOERIRST 5., 8. HRIRAROBZ H AR $ 2 THAT 5.

4-1. 1971 &7 B S H. 27.1mm ©HE

7B 9 A 21 Bot FRARICEE CORMRErH ). UL B EEREI. 9 (URAH
N @I BRI E., MELESRE, KRB 17C, BEICLL->Twb, IOk, HEER
T W TR - TE Y. ZL DB THEILEORZFBH LN TS, BURIZZD
FOIIITHEmIcH 72> T b,

24 YR 8 H 21 KR, BURIIER 10 TH D . RI3 0 20 B b 21 B 5 BICHAEE-> T3,
PP E km OFEEET B 2 BREIMA (FrX ) 7, TNLF) TLENFSroR, ZD2
STk, OH 21 RT -2V ERECEEbh, RAHPEHBEL Twd, LeELFrX )7
Tl N BEENERS 1 LTt bbb T, 2 &L ZOBEFRENCEI T 72 L #
Ehkh 3 (MERAEHO BERA) oRRLICL D),

—7%5. 44° N, 108 EicfiE ¢ {5 (BUF. AT A 2§ 2) 5% BiH 21 K HETHT
RE L TV b, Fr X 7RI NAFTETHOEREN. Fo X ) 70 5L DEKOWE &,
S H 211G 9 B 21 BOESENE 218 L T, KEAICE > TZORBUREAE A I b
DERIRTE B,

7THE 8 HoM FRAM TR, BESE ) EL, FNENEEE, BEEFEEKTH). 9H
DS HHAEORERR LA L 572, L L, THBBERZTOZ & TR, FLTHE
MO ENERTH B, 9 H 21T, B2 ETECEH THELENIFEEL T 5,

L7poTo 9 BIC 7t » TS ISR M EABOLICERE L 72 £ v ) biT Tl v, SRV RTES
%%LOO%@%E%ELT?T\i&iotﬁ%%MTﬁ%T%ﬁ%ﬁotE%f‘iﬁm%
e LRI E 2 T o 72 e BETL & F o A ME o 72 & v ) KIATEA L LD,

éBE‘%Mf&Tmhﬁu%Mﬁa@j@fﬁﬂ%bkﬁﬁ%%Mit%%\:mﬂmﬁwm

U TORROL ETHRELRZLDDERLNLS,

1) 3 HERIC H - 72 WG BERD A,

9) FEhAEEL CEAESREICL S 1) NBEADI L,

3)ﬁ@wﬁﬁeﬁﬂmbfﬁtﬁwﬁEm%Kié%ﬁmﬁTo

1) EHS, BETLECREEZBARLEL L2 2T L,

5) 1EEE A DFFTE,



30 R - R - =3 - BR - AR No.33

R—2 197147 A9 B 218 (1200 GMT) o ERAM

4-2. 1979 %6 A 30 A. 20.3mm NIFS

HERARICE 2L 9L D 2LBE0IZ ) BB TRETHERBICHE->TWE L5 THD | KAK
2 LEARN ZEEIC BT 2 KAKNELTORY) TH 5,

ORHCIZEEE L RBBEEOMAICEUEE. EE 10, HWHUEAMS Y ), AR 14T, #E12C
EEIKRIICHD, 21 L EF O LEL, ER 10, [ (EABZ L), AR 11T, 5B
9 CTRIEAMET L7250 TRARMEI D E N EDL > T,

6 F 28 H9EEBIAE, 79+ (JEH ; 42° N, 83 EfHf) TEMI B X, 2RI, B
£ 500 km (F X 0T, EELESSH D ER 9 LI EoBIMALEE L Twb, 78 E DfE i R
A ETIEAEZH, BEICOULMEN, $ELLRETCIOfHEEZEH > T 5 DIEEHE WL
Vi, O, BIREREBICHENLTWS, 2LECE., YV AFTHMPEBIES N TS,

29 H 9 Micid. 7 F v HESTENRMIC A D, BRI ARS A NIEL TWE, E2AHH M
I L AFIDE A TE ST ERBUSRME ST THENEELEEY) . Z0k L ) Bv
Terid R E L r v,

Tk HRENE X2, 700 hPa, /500 hPa BB RAX Lok 5HEEDO RIS 72 DT
BHotr, UL, FOHWEERBMETEZ TWT, TNHABEIEENET2 X (WL T35,

Y AFBE TECEREAES R I A TW DR, BRI 2 WERED 5 HILATHE
BT, FAPREDEI LD EEAEA TIEMRIC 22 ) . RAPPRLEE > T, M
EAREAFPNELTVDE, 70 v Xy FTERENKL EHRIVADBROFND [LEA] EdH-
T. HTFLAZERIE. b PEEMITEZPLICEREL CTREBELIHR -7,
IR D TH D5, JOWEML ZERBEREET. 7TH 1 HiCdnomrm i
Twbd, LPLMERBEMECE > T b,



1994 FlEmEoRE: (3) 31

Lo —HMEEL T UE e S vwaik, FEREITORED S 2 2 bl TWwWb 2 L TH B,
BB T L2 7 ey X v FEARG R AB i AR R LT 30 i L ET A B
O, WA 7 H 2 H 219 500 hPa SR RAR BT, Hicdi 58k T
b0 ZATHS, 6 HkKD 6 7 AR T, ZORMMEBIEITIZREIZBML k- THED., Bk
FEDBEPEIC & - ARSEATHOME L T, SSRGS 87 L L9 X LTwa, 29 L
P RIEA T OMEAT I R . BURARRIC AN A S 2 blT Th b, 7 LT, RGBT E 55401 £
A5 T HEREORHIT F 0L &, R CELAOTAN & LI HICE L | 5 A0
LTnwd, ZokHBUEE, TH2HIZIE6 ALEFE- ZRADEBNEIZA - T 5,

Tu oy & PEAEREAEOBEIE, S LAEOSRIEEL ) bk b2 L OB
W% & A, 197949F 6 AROEE L. BUEDE A2 d00IC B - 23L& A S{ElRRE T,
FOWIZEE L 270y ¥ PEAIEIEEI LT A0 EL DMk - 7, '

LI Foo# e KAl db > TZOHOMIZRD 4 O FE L RFEA LN S,

1) 7ov Xy ZESITEE FOEOMEAIEDNTLE, BL U2 OB & ohrE IR,

2) PURHIERELA BROEWE O T WREIZH - 722 L,

3} Tuy X IS EEL BB - T BYuERAPANLGKRNIH 722 &,

B HAUAA IR E . IRAES SR L 2 WREEAE (. Ml TREI L TE 22t Bl
FKEDHNS, LAl It 1) OFUrHELRB 388 Ths, 2) 7wy X7
DT CEHCEAA e OIS 5 7 2 LA Z L BB ORVERRY Ao frE & B R e R
DRED L OMAT TR A5 EZHE, RNV /T T4y 212ATRIN D BHB L2 5,

WA TH S - 72 794FE 6 A O, MWRIERMT CREL EREO [ L oAl ic &5 [T
DFfi| Lo Z A 7TDLDT, ZD& 3 EA L & TBIRIZAMNO AFZ v AL
B FALLH, BWRELEIH, T CRICHEVWERIEBE -2, EVFENLLD L
Rohd,

4-3, 1976 F£7 B 6 B. 19.7mm OiFE

SOHIE, LS ERI2 ~ 310 T b A, ORFBLE CIEUEEDIE - T T, i
258 4 h A O e WA Tz, 9, AR 15T, EA 14T, 4 ) Zlich > T b,

SUERE D it BEoB ST, HICBAIEYH 20 ehZ0nZ LT, oKl
e &3S B 72 6 7oV, 6 H QIREBIE, F o X ) 2 CEUEEIC X 2 1kAMO L vilidHE -
THN. ZAHPBEL TEEEPE- 72 VIR TR 22 BN W THEEE Lo v, fhit
IR L IR AN o TB ). FORBELEZ NS, wITICH L HEOIEREIC & -
THELT. BOBNEREF TV EERLIENTED, BKBLE,LIET o2 L) Lk
WAERLTWS, ZOMRBHEEL [Eol] L3825
4-4, HIBICHITHDRMOE LY

SR TOERRRET D L. SEOSHEIRMTOBEO KL, IT DWW O DEH A
LGhESTHRELEZLDET L D,

A JIFACOKRTHORBICH S EALNE O L REAIATO 2 4 0 3% L 728,
B.%Kk%&mﬂﬁ%%%t%?b%ﬂmﬁé%@:%ﬁﬁ%ﬁ&@ﬁﬁmﬁﬁi#%m%ﬁ
FoA & F UMb AN TR,

C. NENREEHBID S A 2> 7,

D #7 o7 OSF - SEEEOEHZ e ik BT 2 Lo L MBS IET 5 HOMSRIENTF
Ar . WEEROh T, BREBAFRCH I Z &

E gty FEE &2 MBS £ 2 b L BHIC T B 7 ey X v ZERIE - BSE T



32

A BRHE - ZW - BE - F

AR No.33

g

B—3 19794 6 H 30 A 21 8% (1200 GMT) ot kR &M

R—4 197647 A 6 H 21 % (1200 GMT) o ERAH




1994 HRESHEORS (3) 33
AR & VEERD b DR DT A
5. #&8

HEREOBEOEFICRETREL B IITT & R 515 BKICOWT 1961 ~1980 FENBER
ZEICBITLRGER 2 D Lok HEKE, FRAABRKEDHBHEZ L Lo, 4
feh H oK S 15 mm SEFBAMIL 548, 17mm TTETH - 72, T4 b LERKE DL 32.
9 mm DPLGDA 1 H T L W EEic [ROEETREE TWwab Z L2990 - 72,

gk H KR T3 M AT 367 F TOFERKA HEAKESER S - Bt BB & O FERAERM»
LEBANRICB 2 KMDOY /7T 4w ZHERICOWTHIT 2N 2 72865%, RS T D5 7%
N Fsk L 72 BRESPHE TS L DEAICR LN, ELICEEEE., I hbbiEhE &
VTR D & DIBRFRA & Z L 2EAED AP ENBEZ RE (TR E L - TnE 2
b 12553 s RSN A

SO PRO BRI I PERR - T KL EOKRBEIRE LEE LR TR EEbN TSN,
Al HBEAED SV, ThbbBEMMEIKEVBEC DN TDLDOMES TH 72, FHKIE,
BB ELTICOWTL T — FOEREZ - TRBITICAN 22w, F, ZDIErDRERERIC
DT L EBEFOBEL LML E M 5 TETH 5,

z £ X B
1) SHisEte - TR - 2 % - ORHIE D BUREERIC BT 2 R8N (1, AR 29,
1—7, (1990)
9) ZIHGEM - FEELHE - EEHRE - TEH  REEFEHIC BT 2AREN (2), wEREE 31,
87—94, (1992)
3) UHRBERS Y F 7y VMERES  HRBESRS Y F 7y 7, FEH, 1-854, (1974)



34 oA BRH - 2 - R - F R No.33

Climate at Dunhuang Mogao Grottoes (3 )
—Characteristics of Heavy Precipitations in Dunhuang —

Hidenori TAKAHASHI*!, Sozo FUJITA*!, Sadatoshi MIURA
ZHANG Yongjun*? and WANG Baoyi*?

H

Characteristics of heavy precipitation in the Dunhuang area, which have some influence
on the humidity in the rocks of the caves, were analyzed based on the precipitation data for
20 years, from 1961 to 1980, at the Dunhuang Meteorological Observing Station. Return
periods of the annual maximum daily precipitation and the annual maximum monthly
precipitation were estimated from empirical analysis and diagram.

The results show that daily precipitations of 15 mm and 17 mm will occur once in 5
years and 7 years respectively. This also means that heavy precipitation, exceeding a half
of the normal annual precipitation in a day, will fall once in several years.

Synoptic weather backgrounds for heavy precipitations were analyzed for three cases
from the heaviest one to the third using the weather charts of ground and upper layer
published by the Japan Meteorological Agency.

The results indicate that some cases of heavy precipitation in the Dunhuang area are
caused by the effects of developing westerly wave. The warm air flow from southern China,
Huanan and Huazhong districts, to the north caused by cyclones also strengthen precipita-

tion.

% 1 Graduate School of Environmental Earth Science, Hokkaido University
% 2 Dunhuang Academy, China



