34 2014 ISSN 0918-1474

TokILERE 345

H /8

BIHE
TEHEERZ TAFEOE Hle) 2l L“C%Zéf%kitf—@@{%%b

AAREARFRAAZHEE B R g oo 1

e[ {RIONTES

“REBR” FEEOTTH ~UZ—r LIV AREDOTLE MR~

Pl R - 2

ZHEREOZ LT
2014 FEALE RSB Z H A & BT ey — 3
7J<EZTTTE%§Z”§LT S NITIE i — 5
TR 2% E L SR S —— 6
FOKLENE %i“%bf R N T — 3
It 10 G < 9

2014 FE S - PR RS - BB ERGTTS -

R 11

FRIH T E oo 15
2018 AEHEFFYEM A wroorrerm s r e 59
2013 4 ALY BHA  -orrerrorro o 63
. = B Y 64
2014 Eﬁ%iﬁ ----------------------------------------------------------------------------------------------- 65
(D) A AT ERALERIHD KEIRMTIBL  —-reeemeeeeereeommseseeerenomss e 66
INHMA JERBICH RIAUE s 67
2013-14 S (AHD) B ATKERAAGHEI B --ooorremmoeeeeoeremomssssseereemsesseeeeee 68
IR - B - BREREB IR e 70
R 71

©2014






34 2014 ISSN 0918-1474

# 1

)‘Iﬁi
il

TEHEZEAT [5FE0E #HRR) 2@ L TE X5 BKIFEOFES
HARTOK Y 2L B I

MEokALEE) (RS 28T, ESbh THHKol, MENCEKERAFE2FA LR
%5, ALEBSSHORANERICH ML T\, LavL, 2 ZHF, BRILEB~OFRE
IO TRV, ZBANEE 5. FRFRAEUSS & o [5FE0F  dHles] 2
TAHETI0FITR D TIEHRWD, & FENZESDORITITZNS DWW LMHETE S H DX
ROONE LV, HEM, BERWTE R I5F0%E EHRe) TMEEos TWhizh,
HEVEDLRNPoTZZE, HBOWIEESTWRTZZ &, FEWHEL7Z5 950, HDH W
EHFELENIDITEIWIERDH DDA D,

(SEDE  HWERE] OFEE-TTIES S, REITERIFEHRON, F2EEH S Lo
Do FERD LWER LW DIIMERAEAI D, BEVBEZ-Z LT hoT, VR,
FRENIELVEKRT, AHOHREEFO—2THL 2 61E, [Fa) Lo BlaIctbb
NRVEBIH > THIVWDEA S, EEE, T HFEZARIEHNFEINICW S O9EEAE
ZTCWDDTIEIRNTEA D D,

(BHEOE HHRE FEARERTH D, MELESTSEDFILEARETETHT-D,
FELBHDZWEETH D, FNTRWERZMD W EES SO ThD, [4FDE &
W) TlEEx sl (KB, Tk, EREHE, SHERE) oS HEMRICL
Ly NEWMBEIT 20 THLD, ZOXBMED, BZERDIZOAHEMLTETND
DI, FRZEBORGBONOFEREIT L, L0 B XMooz TRV,

SHIZZOHER, I <FiTTe, LW ZEIZEEPHSTZDOTIIRNWIEAS I D,
FIEERED, FEOM, FOZWE, DRWERS o7, LW H TR 18 FEENH
Ho BEOLRVEL L LAND ST, BHF, BESHIEE TO R T/NE DT,
ERNE X 2ol 2 BB oTn, [BARERN-T2FR) L THRELEL, LD
BTz, ZOMAITMTT N EESTEANDW, o, THhSTKIAUIL, U
e THOOREEL Y [AFRET-E/H) EAMTEbAE 7, 10 TS & RF
INEEBITHD, EWVHIDORFLN) BRIRDORUIZA S, boLb 2013-14 FATF
DEIICERHERE BT BolcFbdHd, £HTHEHFEZOXTHMOANTD
W NT THIELS R ER, DREZEIRDDIEAD 2AFLFEILZ LN LDES
IM? ] O LIEL 2%, EOEZIFWFL IV T 20ns LnoT,

FREEIIE LTI, HEOHRNSHEORIZEA LT Z b 2EHARH 5, TEE, BN
ZETERBRVDIEAD, LV EGED, BAELZMD LD &35 L ZDURORELDNE
Ly, L, FAESHECE0 A OSIEE O —>Th 5, HHBREDILVEA
MBERTE, WHOAX OBBEEZO &, BRBIG L L CORMEENED IR E 8 72 1L
NHELONWTHZD, TOLIRT—<3axHDHDOTIIRWIEA DD, £H VI EKT
(RIZZAZRDOBRNE] LW FELREETNHDTH D,

©2014 o1



34 2014
tEBOV 5 E

“KIEER” EEDTTH
~UH—2 LTV AAE DS/ NE~
Vel HI
FCHELT
HSHR~U #—> LE L, 8810 I
[HEEOUOAIL) R T DIRE T, EHI
18T “BK” ~HIT, LK 40 £08F, JBI% 1 X520
DN OIEBEIIFE ., KO wHHkO/NE L
Wb 5, AT - ThERETO%, MEFE 11 AT,
AR DIEB O EFEDD E LT-OTHE LET,

1. REMRORG
1.1 =R OIS
AR - WEKFELXZDRELEE (&) OBEICE
DUVCREROIEE L LTz (BE 1), B\EIIHLT D
FEICE A CGRPEEMEID) (c@ml, B (K &) %
*Tf'oli\ﬁ.ﬂij“é EBROE XTIV o TFESHED
RRBEERZEEC2meE L,
1.2 BIRELH
[EIRSEEORGHES VTS, UZERBIRT
78 & AR SE D HARESE Lic, BIROAKE
FEEEIT VY 5.5m, B 4.3mTh 5, HENZ W TILIE
B ZRRT 72 ECRRENBRCIEET S 3514
B (3/10=AEE 1T ) (TPRDT, FEOHIE DD DR
S, P (1978) DFHMREAD TR HET E
I 42mICHRBE R T 4.9m, B 5.3m & L7z,
1.3 BWoWEWEE
ZIIBBEWERFNST H T ADT Iy AL
-, BROWRNZIEH —T ARA TETTES A 27
e ZAUTHIET M - PRk 28 R [ F D
K VHEE] BN TETFRD OB TH 5,
1.4 A—/VElL
VA L%ifﬁ~w%muoﬁ%@%
PRI CITERIR KR 23 E, FHBaRX I He —4,
ﬁxkfi&wwfﬁmiiﬁ9fﬁﬁ\%%ﬁm
%ﬁgﬁ_ %5¢éf£ﬁi:73y25kw
B, RERICIE. BEREM S /NS72E

n&/(éixﬂsmw)é%ﬁtto
1.5 %@m

SRR D T TR AR~
ﬁﬁbtomﬁw12m%%15®12%@tﬁ1
BHIATEMTHY . IRPURERIL 2 56.67 i
(17.14 ¥P) 129 Th D, o, BERLT 72 %3
TSR L 66.79 i (20.20 BF) & 7po77,

©2014

ISSN 0918-1474

FE1 H1EHNS 5 HED A (2013.12.17 #7¥)

2. BEOKGE
2.1 EROHEER  PBEBROBR DD (32

RBLEFRCNC TR L= NS - CEERFIC
ﬂﬁf%@@%@&ﬁG\Mi%wchu%
ARIBUPEEY (BEOBR & OV FH7) 13259,
22 BEEOZhEHIL?

REE 20C72 5, =7 a2 1 A T8 &M+ 644
M+ DKOERZH T, EEEWEDOR TH 2,
2.3 BV (EBRM) 1X?

BRFER (1/16~2/13) D 1 H47- 0 BRI 582
M (33.3kWh) THEE X W D7evy, KA, FHiEo
FIIVEEORIFH T 537 M (27.8kWh) Th 5,
24 BEFRTET=)?

AADEIFEERITHK 70 ¢ m, PEBE THREE
FORBGFHIE~FRE L & 72 o7, & THD -T2
ZEF T, ORBEOHRIBIEN 3 ~HAELTES)
TR D 2L, BIEMOH AN 7 AHITHOW
VISR Tz, QFF FHEFOREITA 1.7m, HEFH
DOIEFITEOE T (WENOE FR) TiER<, 05
mAMAIDNLE Td o7z,

SRARI VARG L, B DR 2 IR LTz u

ZEIR
1) BISERVEEAERT TOKB S v 2 —

HP : —EEICBT 2 BIREE OO DG

fast

2) FRFHE (1978) : MV LT BIRS OHERGIR,

K, 40 & 1 5,37~41
3) ERIEIE ALK (2—T 4 3—%)

50 « B - MATIARR T O () KEMAE (—fk
A KHIERER) (C&RTz, FfHIH P2 S 5,



34 2014 ISSN 0918-1474

014FEHASKFRIALEBINERESR L ETER

20144E4H2H, LEGHEAEY 7 FIZBWT, 20144 0GB 5 E = E 4 e
EEZBs (WFEER (ZARK), Sl %, JIIHMAK, AR, B{LZKER) 2364
7o HEBE SNBSS, HEER LIS EERNIE SV CHEEICHF®E L 7o
B, SR ZEEMIORE S, 47110 ~18H O20144FEEE 1A ALE MBS « s
R CEREINT. TEELBEHHIIUTOLEEBY THD.

TOKEINE - RN WK (RASHFK TH RR)

7 % VKT TA RA=FERHOESRBIY 27 LAOR%

B M SR T T 2 MK O R EEF O, FAE TITHEBICKRSFICREDNLD
Lot ote, BEEMIRTIIERAR RO IBREEFEINL WAL L0, HEZ#EZD
E@ﬁ%ﬁ%ok , HIEESCZEM S CRIESC T xR T EEZ 720 LBa1cId,

RAEXIGOER Y A7 DGO TEVIRIL E 725, FRHEK L7oRm ORIBAFEEH £ Tl
MICA DN T X D REE, BAHELE LT, SHOTESREZ2E=F— LN LHE
FAEB (ZREEM - BITEED 2175 REMERSD D,

FINEKH2BAFE LI BRI S A7 5%, — KLY VXTI 4 RA=F LIRS
%@f%éﬁ,%?%ﬁ@ﬁ%%%ﬁﬁ&_mﬁb,EEE%@%E WS - T
B ENARERY AT LA THD, oy - F—Fu— - Uy MEERRE —o
DALY "RV AT HZE LD, REESZEO7 74 REXZ 74 REEOEHICHIS
Al ZARE L Lic, 2DV AT LAORE 2K ML LT, REEBEIOTH NNy T ) —
EREMCEMBEI TX 52 L, BRI 2 EOBMBE LB L ERAE BRI TEDL L,
A=y N W CEFE) HBLHUR L 208 U720 SR AELBMT 5 A — /L &%
BLEZVTEDZ L, RERLITLEND,

KUY AT DI TE TEBRICHRER, WER, =48RR EOERBRImEICRE S, =
AL DH TRVICESL > TV D, FTo, 774 FEORIERENE < M2 3105 /T hE
ThHdZEnb, BEEHOMEICENTHEZL DT 4 — /L FTIHFREL TN 5,

ULEXY, RINKOFHBIS AT LAOBRFIL, WEICHH LOEIN ML L b
DOTHY, FKRBEMEISRE S,

FOKBERNE - M E TR GRSATBOE N LARBIIERT S A « 9™~ D iF5et o & — 5[

WHIEE
1 %:74~wbﬁ@%zmabt§% (B BFES OB
B E R LTS A B L BT ORI B B B A 1T o T

Y, 74— FEIZER LTV AR TH 5, T EHILE S 0 7= b Hsk
BRAEEETH DA, FAWHRIA B NEEIC AT TER % b 7= b3S 0558 = M 23
BHENDZ L EH LM LTS, £, THARA LI BRI S ORI AT Coi
BRET S = & T, AT BB CRAE L BHOMME LT, ML i L CRE
R OB EHIE CABND T L AR LTV,

©2014 - 3.



34 2014 ISSN 0918-1474

A TR E HIC BT 2B OB IV A TE Y, FEWmEH» 5 KL O
FERCRBL A R & TR Y, REO T BEEREICHT 2 S5 OER@AH O HEIAE M
WD EEHLNITLTVND, ZO/RREHNWT, BUEITEOREEBIRGER 4 FEIC
BIR SNIEROMEET NV 2R CHLHMATE D LIH)ICKREZEDTND EZATH D,

ZDEDREREDOE R L LT, FEMEEOER - HETGEEC K ER OB R HHE
B D> TRV, —RITROSZHLZEOM EICHEHEMICERL TV D

LLEDE B0 MBERIEZKFOMICEHERREEH T TEY, S%OBEELERT D
TENWEH EEZLNDTID, FOKIEREISERE I,

EOKBERNE - B AR (BRSNS VT Z Wit FEER8)

& o NI B3 1T D KA 38 X OB DWW T DS

M HERIE, BORHERSL R RSB EFE T s & SE LI O kAR A 21TV,
BN — VISR AR LR BIE L TV D Z 2R R L, * OIERHMERERE 2 g L 722h
BAaFro, AWML, W (2000), f&EH (2004) FICE O LN, ZO%, [ELini
WFFEFTEEE R G, BB ISR T 500725, ILEEO KA HA, ZhicfE
L7Z BRI CORIR, HURBIRZiks: L, b7 A7 20 g Cid & &2 BB T —
ZHETND,

S H1T, 2009 F & 0 B WLRSLI A AT T RSP AR BB 21X, S2LHIE O B 25 %
FEICEF L, FRCRE IO Z RO ILOBATRE R, $ED = BEE, NEERIC
BWT, TA AL —=F—|ZLHKERE, @SRE GPS HIEIC X 2 KKK i O i) & O H|
EaHLERoTEM LI, TORE, £EBT 30m ELL EOKEOFELZ MR LT, £
fo, S WERLE/NBEZIETIEL » ARIT 30cm 2, #IFTRER TIE 52 HET 10cm 2
FED KR D EN & sl LT, BAEMEB R OIKBOIREIN B SNZDIZA AR THIH T TH
e ZNHOFER LY, EiL 3 SOBFEMESIRIL, KTOEZRLEEO LAY CHAFT D
KITH D, im0 (@ - 8H, 2012), ZHE THARICIIKTIEFEELR W &
ENTEEN, RREICL VKRBT T S Z L AMREIN, TOIEILEZ LICHET
oD, SEIEIZIE, LM SR OB A 1 O FTREME D & 2 BUFE A FAE L C
WT, BEENOGORFEIZED 22> TnD, Fiz, 5%I%, A INIKFNZ 2V TK
RONEEESE D S B 2TEMIE AT 0 ZLI2X D, BAROKIF O ERHMEFHEEIZ D
WTEB L TS Z &R N5,

LEXY, WA KourselE, BHA R L s ciThh TE A E e b o T
BV AHOEBELHIND Z 0D, SREHMEICEE SN,

EOE

©2014 S 4-



34 2014 ISSN 0918-1474

FRBANE Z=%E LT
KN B ettt )

ZOWNE, VIR T T A RA=FEHONTEERRIT AT LOB%E) 2R L,
NEEAEFEN AR FRAMEHECBOZREME 2 W&, lch o ne 52
SNWFE L, THEL W ZEWE 22T 0o & LT, XHOEFEIITELS BiL
RLEFET,

IV EfEST 7 T A RFHHNCEY fHTe X o T L 7e o 7= DE, EEAHE TR E
T2 FRAP I TIEIZ DWW TR RRGEDN TE RN E N ) ﬁﬁﬁz’ﬁﬂ%f: EZAMBHB AL —
FLTWET, —FBHROICERCHRI L2013k 21 F£0 2 LT, [WEROE
AN T L7z 7 1y 7 FRARGIE TIEICHOW T, Rl Tofhm & ik L TF
RABE Ik D Zh Fe % & B LERRRGE L 7= FRIT 2 0 £,

REFI IR R Z PO L LTHIT RO G 27 AC30FE< BV A TE
FERPOD £, LOLEROREHS O 74 FFHIIZ W TIEERE 2 <,
FE THOT-ONEETT,

—FBANTY VITHROFHAEED ST AF v 7/ ) 2YE L THEMALEL
ko%wﬁyﬁ%%@iﬁﬁ&wm®%MXAy3mm@§®%%@iiﬁmbi
L7eDT, L7 74 RT LB~ To T2 0 LT 0 X E¥E
EATOMENH D IEFITE T LE L,

ZDH%, Y LT OWEEMATHNE Y VAT > L AR TIHE 30cm, £ & 40cm D
XY NRERIZZR 0 F LTc, FHllE e 7 AN THMITE D K5Iy
A XY — oV HRERA L, mRFHIA S8 15m ETHISTEDH L IR EL
776

égpﬁ%%ﬁﬂm B R E T, IR & CIREESCRED E OF
FAfERRBHANICRRE U, BRIFAERFCEERAT, A Lo, A — L7 & CER AR
BTTHIELITLED, JEE%JE THHREFEEEOL BRI THI L TEE
L7z,

BIBIZI2 0 ET 0, FRRTFER, B KB AR TR pr oK B S gt o & — k.
HT AR RS AR . SOER A BN ITER Z 1L U D & T 5% < O 2 [T Y 5l
DAEMMEZEFE L T\l E, BERTERST RS R Z2W & E Lo, &k
FIIX OB A B L BiFEd, £720% - EH - Bi~OE R E 2 H LT
ﬁofwéﬁmﬂwﬁﬁk BRI Z P L LT ET, 4B DFHOMESCL

BEHIZD L THOHLTHEIIZB N L TEND W EHnET, 4% LB AL
<%%mﬁbi¢o

©2014 5.



34 2014 ISSN 0918-1474

FAKEMEEZZH LT

MSEATEE N EANIIERT  Th - S~ 2 — wimE

ZOEIX 74— FEIHIZ EERE LeTBRICET 2SO ISk L, FKERHE
EWEREEHONRE S TIVET. HFICRDIAERTT. #ELTWEEWeFx, vk
TITHRE W2V, BN S W20 7o 8BRS D X0 G L P E 9

FLOWFFIEENIX, 1996 R MICA OBFFEE G IN K FEMARMEL FRHEE AT L)
OMZEMNERENDIEED L2, [BRONREZT L0785, Lon LERHEZATE
REN] LW BB Z BEADOF DL & 72> THET.

WD ERICET HEREZ DL L, LT EFo TIWIEERPEICS - SRRMEICET S
ERRITONTOHWETE, AAROEEIZIZZOL I RTEEH Y FHA. BARITZEMMICIT
P b, HIRICE > THEENPRKE S BARZ 2L FEMOZ L TTR, ZREZSHITHED
DT TGN IR 2 EMRIT E 5 TUE—FBORWTH Y, FEILEHORIKIZEIT 5
BEMREICERMHDEFN—2 a3 2o TWET. Lk ThhiE, LEVEREEBET S
e LY S5 OENERT 2 KT 1000 km FEEENL TV E 328, FEILEIIz S VT,
DTN 100 km FLE LR T EHA. 2070, BRI TERITILNE 2L, ETHYT
ol Z LIIFMT E > TITEEARZ L TLZ., L SODENEET ZHIRICBOTH
A LR LIEBRAS Y, B0 bI2@Is0E~EBLTLEI>Z N F
T OYHNE, oK BELEZLLILOERNILOFILR-TLEIZEIZN->,Y L
TWELED, BIZINDHHILEHOFFED 1 D ThHZ LIRfMFEE L. #IMNTE
WL, BSEREE DALD R RIS I E R RIS B0 It nEBX bR THnET
25, AARIZEBNTIE, LIELUEERFEHEZ L6 LTWET. 1L, KURHIZRFAEIC X
DHDROD, BERZEFMNOBE - HROMETH DD, SEMEEZED T RE
BMETHDLEEZTHET. LL, HARICBWTHIINE BRI, &b < 0EKFL
EL7HLTVE0E, ZLbILOEENLKDFEATE T, FisfisniEomk &
DA L OB REE AR T 5 2 LT LR EEETTR, BARASH Yy hT—7
BT OIEBNZE L CE D OFERANE - RETE LRI ICMYMATHET.

BUEHARMFIERTS B - 9D AFZEE o Z —12B\W THD MLA TV 5 IR E T H OFSEI,
BESOREHINEZ 7 4 — VLV RELTELDT, HBOHERLELHARL LWWEERICL
TWET. BFOY7Z0IZ WEITH-TH, REOHFPFEHEY L IHLOFEOLHED D
HEVNEL RDEERH D Z LIFLRENC M I TWE LD, BEETVICK A
2L - T, KAb~ORENRELRE, ZOX)RERN RV ISLZLE2RLELE.
Z OWFED R 72 A TH 21T F R OMEREFRICIX, EEW<Ob0BENKI
TIHWETR, —DOEERAT v 72 N TELLEHALTEVET. ZhET
1To CTE @R R & ARAE R DR 2 IS O, K0 SR SKICERR L

©2014 - 6-



34 2014 ISSN 0918-1474

Ton LB 2, AAITHIRRENE - EREEITERT OFUIRPTR & RRFE 21T 5 TETY.

RBIZRETIEDH Y £, PEILEHOLIZE T 2BERELRDIZL 5 —DDF
F_R—= g9 %, BEREAERTRT LT AT 10 FRIC DTz o TRV Ml E R AR S OFE S
PHA~OENTT . EMWEEZZOMETRKEEZZE SNE L. FAOREIIBE 7 4
TR, IHIC3HFMFEL, RKIBEAES ZLBNKROBETT.

©2014 S 7.



34 2014 ISSN 0918-1474

Ly
NK
E
Sl
i
R
WA
\H]IU]E

(LT
fEHERER (EILR SL V7 7 iBGEwEE)

ZOTEWNIRZH D ARBKRFRIMEM ST EKEFE A THE, 2 LITHINE I TESWVET. H#
BLTHEW x, BEZEDOH 4, ILEHESEREEOH 2 ITES BILH L BT ET.

B & 72 o T AR A RN R P B R SE R BRI & - (R THY AHA T TaT
LB D LT A AR = OWFFE) 38 XL OVE ILRASZIL A VT Z W B AR 1B L Cas D ELY FLA 7S TA7 L
HIEDKFORFIE] D 2 O TT . HUNIKAREDHFZEIZ O TR LET.

WG D HEE T, KA TOWRITI XY TRT 7 A A, A1) &7 EJLim O D 7K A 3R
TAFFEAEFR T L2, 1990 FFARITAD & T —nr v /37 LT 2O LHEK AR L 2N RBEAL T LAk 5
ERRETHHEN 7 0 — X7 v 7S, HEARAR LRI ONTED ER-oTEE L. TOE
Bz, 1990 FRE AT H RO T K FH LML FH O T ILEAKAR TN 7 — 222D £ L
7.

BF, HERAR AT D512 72 - To Ll R O B Zd21 %, T FARIR ST L CTH A
TNTAZHKAEERNHDZ 72 LHEHLTNELE. L, LRRATEEHATLE.

1999 4F 10 A 9 B, FA & MEEATSEBE T A% OO S 28T 98 BN LN s Bh BB 43 A% i 2720 m i1 T
By MUHARTWE L7z, RS 1.3 m FTHEAHY NP2 LHAEEICS 2000 £ Lz, 10 H £ THER
TRLTE > TW A BITEAB L TRV ET 28, S>F 0 KRR EOAEEENIEFICENTT. T
WICHED R TERD ST KA EZFE LI ) LBIHFERZ LD T, ZOFED 11 A TAICIESE
KIZHILE L TIHERLE L.

SEIND KA ERFZEE, 0%, SAEMME L E Lz, ZORE, Z OISR O5FIC L > TRk -
MEFFE SN T A IRMIC bR/ 4 A T ThHDHZ ENHILE Lz, £z, ZON LU TORARLHZEN
% C, BT EILRNL L VT T B I C S B L LT 200944 HIERH S NS Z &2 L7

D ENNLILO I OIFFENZ DN THAN LET . BFFED & o 03F 1% 2009 4 9 AN L OHEATREE T
F—= L DKINCF; > T FETE T2 T A AL —F—DT A MRRZ{To Wiz 2 A, - F,
JEX 30 m (23T 5 KRB AOKIK AR R L2 & TF.

ZOKMBF R, M ORHEEERE L & HIC, B 38 [Zbi o THHMFHAE 21TV, il
DOEFTREE, ED = & - /NEEREI D> D &L TWHEX 30~70 m, & X7 400~1200
m (2T D ENR KO KEE L OENYIOBFKTHSH Z L a58& Lo E Lo, LLdilED 2440
EVRO K LI FE LR FOAIH O 4 FESR 71 50 4E R0 1960 470 5 O EILRFER4 R FEN SRS BV
JELRH Y 3. KO BGET 2KMOMREWIHIH E 725 L REERHIT D, REZLD)-o
7- L B ET,

SIS O BB FELBIE T b DM ) DA RTR TIT > CE LB R ZFwITE L DT
ST LGEIE DK DE A IERLT D &, = 7 ZOKI L ERTTUKIR TR —VU 7 &2 27> Ta 7 Z8E LIzl
HIED FEBREE T AITo CNE 2N EZEZTNET.

LB IR TAETERE 544, MEHSEROSBIC/> TOT N 1FE LR TWERA. SHO
Z B Z A S OIFEN MBS L CWE W ERWETOT, 4% L b THEOR LA LL
BEAWNLET.

©2014 . 8-



34

1993 4 i

1994 4EfiE

1995 4

1996 4

1997 4EJE

1998 4 &

1999 4

2000 4F )&

2001 4

2002 4

2003 4

2004 4

2005 4F &

2006 4T

2007 4

2008 4

©2014

2014

(2tt) BARSKFRZILEBED

St
el
8
i

ISSN 0918-1474

il
3
il
i

: AT REE

AR EE

KB RS, HR R LR R v 2 — RGBT — A

2 FArEs

DRI GBS, MEA B B T v, V=T — U AT A (1REE

AR BARE), BREEEGIENT ) —r 77 —0 ((UE 6 5T)

D JERE PHMAETS, ERE MR

DA ER

o) W s SN A N - )

s AESR

DR, Mo A%

DIEEE JRES, &K

CxPRE B, RN R
G-I/

CFH CE, EEREEEMES

CHTH Bk, TEK HERES, AT ]
D HTE B

AR R - AR SE T B R RI R v — T (R R ER,

WFEHEREE « BA HGM)

DAY HER

DR, MR SR

e A Rz

c A B, SEIURRSEAMREs (RE A FRR)
VA Y NI R R EE

I RE, VR EE

HoH I, iHE B

s
i {1/ N

D FI A

DRER RER, P HA
DR fR—

HVANCE RN GIN

D HTH ]

DA EZE

T BER, IR BR
DEEE N\

D EE UERE, A RR
AR BE=, ERR TS
EKIDTE -
EOKEAMNE -

g

i

RSt
LGS



2009 4E

2010 4

2011 4R

2012 4EJE

2013 43

2014 4B

©2014

X #H H
KT E
KN E
X H H
KT E
KGN E
R #H E
KT E
EOKBERE -

¥

ER S0

il

X H E:
G

TS H

FEOKHATE -
X H EH:
EKHE -

TOKEIE

X WH OE:
EOKWHE -
FOKEAMTE -

TEOKBERNE -

D REEF B

C xR

CEH R

D B ARMCZ R AR

S K, BRI 22 KRR
e, L s —
DR EE

AR IEFE

Ty AT

s RS KRS T s L s — 7

R E S

Ingk ¥
(f) R A S B =
ik Bl

P R BN ES

AH R

Fu gy

KN

A R, R SERRR

- 10 -

ISSN 0918-1474



2014 & (211) BARBKFE SR LEBZE

J3)

R REN-MRERZ - RoERR

T=

)d
i

2014 &£ 5 B 17 H (L)
ELUXRF-REXFVY/NR






S
St
ot W

B
mE > e

ot
T
o

34 2014 ISSN 0918-1474

2014 F£F (fD) BABKFR LEEZEHR=

EE - BREKFSAEBER
®&iE . EIUKF HFE
Br: 20144F5H178 (X) 9:30~19:00

i BIUXZE - Bfgfv 2/ R (BIUHER$E 3190 ZFith)
F1R5  BPMMAUE F2215  HFEH A=

i

- B FRR TS (FB1BIOE 25 9:30~12:00)
(155 13:00~13:45)

)
i
2

{ (FE 1% 13:45~14:00)
FORFANE - I e K RS KT GRE)
W4 o VKT T A RA—Z W T=ERRE S AT LADOB%
FEOKBEENE - th E T K ORNZATEGE AN EARMFZERT BhE - R0 BF9E o X — HAZER)
4 0 70—V R Z R L LT=FARC R DRSS OAF9E
FOKLEGNE : tEH KRR K (BILRSLIL A VT TR T
4 4 ST Z 381 2 Ak A 138 KL OSBRI DUV T ORFSE

8)

&

WHFEEE S - ARG (55 1 3 LUV 2 2535 14:00~16:45)
Hfizeiies GRBl) (Open Cafe AZAMI 17:00~19:00)

MRERR - B@ERRFAKTOT S L

RITRIER, 1IDNIIFTEHR. (A$n:74), 285 :974), 34 :12%7)

( F1215 (BFRAMUE))

I

1.

BE2M  (9:30-10:30) JEER Ikl 5 (REIRERBERENTIEAT)
GPS M EIZ & & S LT L7 AJHIR B DORET IR
e RAZ (FMIK - ILHERFFAIFZEAT) - $aAEB) (FINK - B
HES L R Z 381 D FESE O MR E OBFFE-2007~2014 A8 OB F-
HEE = (AT
FES KR & FEBROEEE MR AHEE O 7= ORBSHEOHYL
OB (BILK - WS TE e o & —) « AR - PR - [EFEER (KSR - AER"
(RHAR) - AN (B « ARIRAE) - JVAGREREL (ERLTR) - SiHER  (FHIMLZeiF e B s rs)
2014 4 2 A RO S 2l & LT KERFOFEZIE DA ()
OF D - FATTEE - ST - FISREE GBI - SEEF)
Bk - BEDEE - 508 (10:30-12:00) JER R 2B (EILRF)
i & (BRI - TOKBA SRR v & —)
RS SoK & T A8 KGE BE O AR
OEAAN- - BEE (FLX - B
I Lot — Z KGR & AR D oK s O RIER I RE
OWJINFRE - BHEE (Flk - #)
Efb i O =R & R O F R E

©2014 - 11 -



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

34 2014 ISSN 0918-1474

ORFr—HE - BHE (FILK - )

. ATBOLEER & OB

OE - AUCHEE - RE5L EHEBHF - TK) - NAREEL LR TR) - FAR (KGH5)

W BLIAS S & S T LR RS o0 E B i

OSEEEAT « (g - V2= (BSERHIF - E50K) - HAMER (K84

EKH MRL DIBHEIS 2T DO ZD 2

OgziEEn - BRI - 1L OE (BRI - TK)

K] - @ - FDfh (14:00-15:00) JEE B R (VA Ay b =T )

STILRELEE « = 2K 1T 2K A
OfUHEE - RS2 RE0 (& (LRSZIL A VT Z bR TEAAE)

2013 5 2 H OBIHRF RO RETRE  —KEOWEE & 55 KBRS
O B ARt - 22 B e (LR - L O - ARE DL - ERREEE] - BN (BASEEMIF - F0K) -
A ISR (LB - BEEETER (LRURSERR AL - BHESEE (FT) - B & (85|
)

2014 4E 2 A OBIFEFFHIG 2 i & LT RIS K SEEITRT 2 F5 2 280 T2 B0 A
O ra/A - FIREE (B R) « LA (BISRH - oK) - falfEss: (f@IHR)

KRB L DEBETREROA ) —F—E)L (VIE LH) OIGH
ORT M (RTHAEERR (BR) /MFJ BIEHTEIR A / —E— LR - BtRss (E 20 ALt s 5
Rl ERE TSR AERF AR - FTHESL (ATHEERR () /MF] BIECHERE A / —E—ELHR) - &G
Fge (MFJ BISHHERA / —F—EVEE) - $Bpe — (MF) BHECHNE ) - H-mifdE (P BI85 R
FUT AT RA TRy NU— 7 BHH)

EHE (14:00-16:45) JER  WTH A% (BT EEserkiarh)
i BEAT (BESERMIE - SEOKBE ST v 2 —)
RIS HIT I KRS % 0 DR F R AU L D HRREEIZ DN T
OFNIRAR « WS TOA « R - Faoemlg GO « SEETF)
Rk 26 422 A 14 B b O RIRREIC K 28 & BRgpi~HEE IRANELE 17 5 =[FEHiE~
ORTH& (ITHESR (1)) - A (E 20m4 ekt 5 7 @ ) HERE ST - HES - iTH
w (TR ()
Rk 26 FEEFIZ L DFRAOIAE 28 L B S O
OFKIL—K - HiEE . (AR - BORK (B
RL 26 FERFBIZBIT HAERWE L 7 2L I —FF /T L DEHER RO Hoiik
O - AKIL—R (AHFZERT)
P FIRRUEIC R S BRI L a0 THE] £ L TERICONT
OFTYTHENE « ARTEGLRG « FRF—48f « FHEA - B (BRI - K) - HEA R (B 1LmEED) - A
—B8 (AR - B GE (et B
2013 4F 11 H 23 HICEME CTRA L2 B OIS
OB T S - EHBEN (AARTHRRY NT—72)
Wb - FEIRT 2013 4F 2 AIC3 A LB KRB B R O3
OVTNHEER GRANRIE- B ETEERH) - FREE GBI - thiE = (AR - Biebes (Fil&Ee) -
EETEAT BRI - JraEE (AW - (5 CBiaR) - ik/\+-— - fRA 0L (BERT)
RGBT — & % T8 ET/R O3 LR B3 2 s
OFA FHaMsE - MU - BKIL—AR (A - THAC) - RS « FHEE (LK - %)

( 215 (EFEA3306 X))

©2014 - 12 -



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

34 2014 ISSN 0918-1474

EkEFE1 - FERE1 - HEER  (9:30-11:00) ViR - Aot Mz (BMK - (LHERIARTERT)
W50 s2— (EILRSZRY)

JEpEH T \C BT B R EREE T o> LR K Ol 1~ D EfE

Ol « FELSE— « AK¥ESu - AL (FILRSTR) « FAKES « EARNET - (LABRAE (@IRK) -

NS AAE (BB ARL—F v 2=y )

EIRIZBIT DRK « BEEHOA 4B LT LT v REORHS

O HIRHE « PEHSE— - AR - RHTFZREE - IIGTs (8 1LRNEK) - BEE - A5 -« JIIHR

(& LX)

(BB A 2 R U7 s LB R 22 O3 i EE DT E

ORMTARHEE - WHLsE— « SEHRE - LIRE - SEms7- - IS (EILRNIR)

HES L R DR |2 & E 0 D ALERR Sy D ZE 134T

ORI « e RBAEZ (BMIK « (LERFFAFZTET) « $5AEBD (BINK « ILHERVEFFERT/ASINK - BE)

FEHPEBYR R O kU F- 17 DK EEORA

O%PEBEE (FLK - B - LB (FILK - KRFBFROLEDE) - EaBh BFEEF - FK)

DT R AR O N THOKIZ TE e F o 2 g

FRHT =

BE - EkieF2-®E  (11:00-12:00) JER  eir Rk W (BINK - IERSITFERT)
EBRHENZ BT 2 R DO EIEERIZEE 9 2098 (i)

OKIHFE CIRK - B) - FRRE - WEFOA - IR CIBK « SEEM) - 1L O ERRE (R EA ST
1)

T4 TR FEEHOEN- 2

O] (BFSEMT - oK) « BEH2h dbk - BRERFRD) « KeEdd - BN dbk - AKIRAT)
+HETIZBT DA E L ST L RoBI%R

VINHER GRARat+ B T akER )

KTV ¥ I =7 OEIERMRIELES 7' 1 A RIT TR

OfsTmEld Bk « KT/ R =T HRERITEE o 2 —) < i Ta/A « (I CEE K « SEEF)
FIEFRE 2 (14:00-15:00) JER BT $s (ARHFZERT)

WHENL TEHNDITHASEDS I al— g ~FD2 K7y 7 ORE FREHEIER & 5l
5L~

OFENEZNE « S - FRRER] (RREER)

HE A THKOBFIHIZ O T

Ok E (BRSNS ALERD) - BARER (RMERR)

A BT REEANT R BT D EIURE Y AT LD B

IR - OARIEA - 2 (RIASRRED) « EANEE (RRAERR)

ENA LLZEOREENR LA HEL T

OFMER (RHERIR) - EBFATT () Alllh S22 S HEERE) - ARTER (BRCESHEBRD)

BEE - K& (15:00-16:45) JER: AR b CHRRKSE)
A L (BRI - KB SEpsEt > & —)
VI« THETABIO NB B/E Y 27 DLk
i PRI » OBSIEA (MR - Be) « EANER] (RMEHFK)
T YIS DERL « IREEFEA AR D FEMEERIEAR v 7 AT L ORIFE
CIFrEd BRI - Z0K) - BT GG - A EIERE GARAT) - ARG (KET)
2 AFOMEBRF BN IE S b—& —ZeR Ot
O « AN (BTSERTE « oK) « REARIS (RMHFIR) « A BOHERT (BTSRRI - FK) - A L

©2014 - 13-



34 2014 ISSN 0918-1474

kst GRARKRBIEH HIT) « B2 KRR

40. NTREFEEICLDT 4 A Fa A —X OFERRE X OB ERIE DR
OARFEIL - AYCHENE - Vet & - EAEAN BHEEF - TK)

41, AZFBRICET 2 REHBISIR O
OXRFIHEE GO - BE) - REPNE « SRR - FHHEER CoEA - 2

42, EFEO BARIZHIT DEEH & F225K0RS & ORIk
CEILYE GBI - Br) - REBNER - HARMS < HHEFERS s - 2

43. DO B ARDREE L REAGERY: & OBtk
OB (FRH/ R - BE) « ARHEPNG - FEERS GIEA - 21

44. 2014 42 A 14~16 HOBIRHEHIFICKE % H 72 6 LIz KBRS OFHE
OREIAVE GO « BRABIAK « SEERF) - ILIRFE - 5 I (JAMSTEC) - RHIN (BB - AAfhe (f
HFF /TR R)

©2014 - 14 -



34 2014 ISSN 0918-1474

GPSBIZICH & DK AT IV TR ERBADES RSN

ERRBAE ' - $iAREE) 2
(TEMRZZILERIZEMZER, 2 EMKFEFE)

1. [ IC®HIZ

HE LT R DR - BEEREIEE, (IR IKCREENN Of Byl cAl 492, FRIIOJRERICIE, R, k42
ALy, B, B\, — 23R, B L, BREAT 20808100, ERE R LICZREOEENRALND,
TN DEMIIRT AR AEESEOMEBRAA HNIT 5 2 L1, R 2 /KEIROIRFR 2 5T
THIZXTEHETHD, £, TNOLOFELAETE L D252 L1, IHEROBREEE 2 50T 5 AR
BB BHI 2 0185, BE O, 201 ELIE, el B OTRRBESIZ I T, BEEOA0 2 CPSHIEIZ k-
THLMZ L TEZOTHET 2,

2. fER

RIMEBRE D DIFAH FHE~ARTH Y, TOMBHESAMIL, BRIEOREH 2\ IENE 2355
TEL 20, BEREOHE FPRMR L, WRIEICBIT 2BEILEN EBHLMNE oz, BREICEITS
2011~20135E DI KEETRITHKI23 mTd 5, 20126E121X3 H RO S TORRIEZIRII2 nTH-7-DT, =
ZTIHAAIC A T O bRESBEITHIINGT 2 Z L1270 5 I KSR L 7o A kA @ 5 K 9 IZEE L2 A
WOREEOWIEXZ 25 &, SHREAARE THBENMZEAEELLRZVRERLH LD T, BEOIENC
TERRT 7 VIS X TRFIROBMNAE U TS AREMERSE, Bi20E, 4H30H OREEGEE3H29H OREER
LDFESEED E, FH2.8 mOBIINE 2D,

5H~6H OLIOREZRIL, HAKTH20nTh D, EENRKNERDIARE DESIL, Fh4m, HKK5mn
Thb, FEEITSH TR T 5, MRICLMEBEORMMBMETICE S EEx b5, THER~8H k
ANTVE, FEFEA KB N5 & & I, MERLBDT 5, TH RS CORMBFRIIRRKTEBnTH 5,
L, 11H FAOBEFIC L > CHFET S, 20126121311 1 BICHR KA. smOREFIENHIE SN, TOFFEK
DFEEHMIC AT,

=

@ ANO I
PPENS

TR

z

=
B
it
Enp

[
HS
-
BN

=

o
~
=}

E0000NNNED

] LS
NRE SRS o0dN

NOo®O BN

0 500 I 20-22 0
e = Bl 22-24 \ -24
m ﬂ']*EIEI'E — ——— = 2426

201244 H 30 H 201347 H 25 H

X1 GPSHIENC L » TROT-FEHBIED /A

©2014 - 15 -



34 2014

ISSN 0918-1474

hERILERCE 1T HTEE D HEFHE DI
-2007~2014 ZHADERAIFER-

Ot FHE — (ABFSEHT)
1. [FL®HIZ
FEE IR K> T& - BIICKE < B s, FESOHIREHES
%né Z LIIOKEIROFIFI, BKKOBLENGEETHY 2
BT OHUBREIC BT 2503 TN TV H 3, Zhvbix
3?&&%9@%}: LT=bDTHo7, AWFGEO BRI L s
HFEEOHISFHEZ NI T 5 2 & Th D, 2 2 TlE.2007~2014
ZINAT S T-BHFE R DFETKE, EEEE, BEEMEIZONT
WET 5,
2., BBIAE
X 11w L7 5 fEATICR T 2007~2014 4F (B - AR1E 2010 4B
BITINT T, 1 AT 1 BIOMEE CRfE O SEMImEIEI 217 > 72,
MIILEVSE, EE - FBELILEVSE - ZLHLIHDE, By
B ZRHE L SO OENEBT Lk Th 5,
3. HUAKER
rx% EKEDRELL (F 2) : 2014 4% 2 HICFHHESEDE
WK D R REN D - 772D, KFLERITE N E - T-F)]
LHFRND, KB TIIE - ARICB WV TE TS KEN SO TH
DREFETC, 2R}, S T IR KEN S TR T,
iﬁ EKEEFE (F 3) : NS KERFLY & 2 HOL RS K
RJEEREE ORI =V EBER A B Tz,
#ﬁ EKELWEE (R4) B L RO ARESKERFLD $ 2

#35th(1600m)

H 2 (1800m)

«Il:f"ﬂ/z?:z
i { 4 o (T

—®

3
(1800m)

271(1800m)

(1700m) 9&7/»/’:
Pﬂ‘.}‘i/vfx

1 B E
'gz: /E"
iw .\-»/*f_‘khf Ea

20084
20094
20104
20114
20124
20134
20144

I 2 Wk$§a§7k£@ﬁ:$ﬁf d
H OIS KEE ORI

4, BHYIC

o BAME KR 2R
FE T8 B & | 1500 100
— - 2 1600 1600 .
OL\TJ:EE@JZ D fé:?f:‘: 1400 L3k *—5 ° 0 .f: *
1200 nEE hd ¢ 1200 e
HLlpo7=-Di%, 2 H % a0 - ) . i % 0 :fm .
ZRWTiE, EolE (i« B s o ay va  vmsons
ok AEEsEEY | ot il g e
Iz AN 400 e = 400 Tl
S 2 PR3 B B A % S ® e
150 200 250 300 350 400 450 500 550 150 250 350 50 550

BER L Ip o TWADIT B (kg/r) B ka/rr)
XL, KT KRR 3 ZfEMEEKE LG VLERE
WIIREEN G KT D Z BANEKEH 25
LIZEoTEODR | o . . o
Mt L AVEEEORE | PP - E:
0:%“:% %) f: 6 L/f: f: ’E 1m0 2 ¥ '::' 1..1.‘.?.68:(‘ 218.11 E 1000 * % * )

- & 800 A‘l.‘-j-' 08953 4 g o i % ‘- 1.7607x + 149.58 i
DTHAH k%z_i’oj’béo - wd o ::,: T oo I T -i;
BRI | | e e
*ﬂza?@lj\fib \Eij(*éa? ° o 100 200 300 400 500 600 700 BOO :: 1000 ° ﬂg |II:0 200 300 400 500 600 700 BOO 800 1000
7}(%'3#@ = 7}(% iqu: HREE (kPa) W (kPa)

a7 RimD A

FEOWMFEHIROKGEA N ML > TRELS BT D720
FHT DI, IR THEEIC

©2014

[X] 4

- 16 -

PIEEEKE & AfE VAL

ZD XD IO R 2 SR & VT
ARy }‘7&’5‘-7\_5%%4“\/ N OFNEET DM END D,



34 2014 ISSN 0918-1474

S

BREKELREROERELGCHEHEED-ODEZTEENOHAL

Ozifi=z2 B (&1L Et > 2 —), FAMR (KRG, FHiABs (K&, BEFEE (K
SHE), FAEAR T (RHAE), BOETEAN ERARIENT), NARSL (ERTR),
Y dtERE (5 HE 22 S A JE AR A )

1. LI

FEEKEZ LIRS T 5 2 &1, KRBT 2EKITEEOHTED A7 5T, FAEEO TR
KEPRE LTHENLD. [EBMIT CIE—ICHESESBH S TR Y, 4 Ciafg 28l X v R
DREEWFEHETC LR EINTE TS, BEKEIL, ZoL)RBIHSN-HBERICESEE2RELDL L
WCEDEICHEET S22 N TES. LA LESEEIX - ETIERL, BB X% 100~500kg/m* ¢ i
IZHV, WEIZHEML TWYEHETHS.

Z ZCTARZETIE, BERT 40 ORTBAEEZ LV ERECHET 2200 ELE LT, BEE
DORFRINVENL Db 2R AL, MEABBNZ KL, SHEECHONT-EE K& EHEEET — &%
HEICHEEEEZEH LT, EEBEORRINELETFHRIZOTHET S,

2. BHFE

2011/12 FEAFRING 2013/14 FEAFD 3 AW D20, LR bl K IRIRE e Sy O
THBBENEZFEE L7, MEKEIMESEEF2HAVCIOZ LB LE. BERERGH LI, A7V
L AL O AR A D ’%D%%otﬁﬁwﬁi%ﬁﬁﬁM¢é%ﬁf%5 Z DIREEZE DI
EARBRENTEEINTEY, BGaNOENDNENE P —%2 0 L TERGEFICEABR LB D ENS. £7-,
BERITETRESRTZHNT 12 & I8l L.

3. BRLELEE

HONTBRFERIZCE D &, 2011 /2012 FFAFO R AKEE/KEIL 3 A 21 HO 270mm, 2012 4£/2013
FEAZETIX 3 H 21 HO 534mm, 2013 /2014 FA4ZETIE 3 H 17 HD 309mm TH o7, Fom KEFHE
1%, 2011 4E/2012 EAZ=TIX 2 H 24 HD 0.76m, 2012 4£/2013 424 TiL 2 4 27 HO 1. 19m, 2013 4E
/2014 FEAZETIX2 A 22 HD 1. 12m TH - 7=.
FEEREESKEOBRIIIRENCIDOERERH L Z ENAMbNTND. FHEREEEKED &
HIZHEINT 2B, BRI TP EEKEITENT 2EZBY], HEEREESKEN L ITED
TOHMEMTH S, AP S OBEBINIL, 2011 4/2012 4ELFTiX 26 AR, 2012 4£/2013 £4Z
TIE 22 HIE, 2013 4£/2014 42 TjJSHﬁT%5 Lot REMEEEORRINE N E
THDE, TTREFRBRFHICITHSOEEIHWREEEEES TN L, £ 0% 005
F5H00, REMICEENET 2PN L7, 20 X D 2EERYIZE L2 £ T 2 BB IV < o
Y S DH. RFBERTIE o0 L U ORI IEZEEZIRY LT, 2EEEEEORRIIE(LE R
B 5.

©2014 - 17 -



34 2014

2014 2
O
2014 2 14 16
15
2014 2 15
2 15
2,249
.2014 2 15 1 2249 2014 2
8 100cm

=

4

=

(5]

©

2

k

tat b v i d v v L
130 132 134 136 138 140 142 144 146
Longitude (deg-E)
1 2014 2 15
2014 34
©2014 - 18 -

ISSN 0918-1474

2014

15

HS (cm)

250
240
230
120
210
204
140
180
170
160
150
140
130
120
11a
100

2014

4

2014

2



34 2014

ISSN 0918-1474

BiEEKZRWEKEEOHUEKTFE

OEAHF,

1. FU&IC

0°COKICED 2 T4 XY —%201T 3
EL AP —IKPZEALTH LD, KT
DIFWiEN s Z LR JnED IcBEEINTY»
o ZOBRZEKEMO, H20F56 D 7l
LS B ->Tn 5,

N F TOEKMIEICE T, KO
&7 A4 Y — DB IGHE BT 2 BRI - FEERY
FRIXIZ E A Evn, Z 2T ARIFZE TS
T ERKICED & ) 2% I T D% B
LT B0, FTHENKEZERL, 20
BRSO Z FHWTIA Y —DE AT I & D
BRI FIERENTHUEL 2, HAHIMIC K
B 6, FOKBRICEB T 5T E D
BEIC DWW TEE T 3,

2. RERFE

FERIE, B-10°C O FEER = IS GE L 72 Wi
BFENTIT W, WAV ICEKEEE (K1) %23%
EL 7, NS 370Dy — MO E—
y—t, BREMBETE OD 7 7T, WiEk
FNOIE 2 ZE 3¢, REMREICN L T+0.01
COBRETEBRZIT) 2 EWTER, FEERD
BEME1Z+0.80°CTH 5,

BAZIELZ7A =%, FEBEICL>TEAD
M7 A7 & L 72 EAR0.25 mm O B % i
L7z, BOKEBEILEHZ 77 )V TERL., Wi
B LI 77 VLV THRNDS R A ARG E L 7,
WiEGE D Lo F P NL—BL 7 X 5 TAL v
&= NIVREE 2TV HUD A A 2SR & R
fENTY 7 b ZHOTEAREZ KD 72,

X 1

TOKEE DG

©2014

SHA (E1K - H)

3. ERER - EXR

HAFEROKD ¢ Bl LT, \ESE - SETH
MZNZFIUCERHY 4 v —Z2HAIE IO
BARE EENOBFREZX 2127, Kok
2, Ao B niHER R L2, EOEN
THHEHME I DNIWEEE > TW3,

L2 L. 1.8-3.0 bar®[T c #ifiicxf L CHEE
T DOENEEIN AT HIADZ L D HRKEL
HoTBY, MEALADMHERETE S,

COMEHEITIZ, 2ODFEKREZLSNS,
I DHDOKHKE LTEZSNEDIE, KOWEHE:
BWTH 5, KT, DD 5 EX—=H)L
OO0 > TKBEZ LT WL E W) HE
WHb, Lzn->T, cHilncx LCEmEICEAL
T TANER—=HYOVIEN AT & 72 D KA
Lz, MEAENEL 3, 2OHIZ, KD
AR AR B 2 K550 2 L ORE#REZAZTH
%, KIZBRIZICE VT, FEASE 2 & ITRE
WA ) . 7)) R L DRERED K Z 0,
¥ 7. BOKBOE AR IZ. KGOS I Hr
ZHET 2, o0, clillcxs LTRETIcEAL
7286, BEALZBEOMIZ 7 X AHICEEE 0,
FHAEKIZ 7 A Y =128 L TR=H)LI % a1
TWw3, 7Y ZLHDREREIPIKEZ DT,
TA X —%B%HEDOKIE TV X LD S HKET 5,
BRI A S 2 R DK DSHAG 9 BRI 4 v —
DEELTLEI) &, REHEAKE 2D BEEH)
DRMEZEFIER T, ZOREHE, WEEITE
L7ztEZoNn 5,

0.1 ; : —
~ VA
) &&?ﬁ@%ﬁé
L oo Ve
= ‘
£
%( 0.001
@ EH
A FAT
o : i
0.1 1 18 30 10
[E73(bar)

M2 vAY—E EAREDRR

- 19 -



34 2014

ISSN 0918-1474

b LAB—RKERF D b RERT HIKEG RO BB RE
OWJIFF, FHEE (FILX - )

1 [XCoHIZ

h Lonm— 2 & ST e PRI KSR OO AR A i
TR D Z ENFHILTND. ha—R T
%L DRGYT- L DFERT D Z Db FHHOF TR b
PRI K Z .

2Dk ba—ADKEED HIKBET D5,
BEICE DT, PHENBIND LB DIVTE T,
oL, B8 (2536 2007) 13 b Lo — R KSR ODTR
FEDS 10 wt%LA F D & &, HUKOEE K0 IKORERED
WL 7D Z L WS L, miff (%55 2009) 13 6~7 wt%
TREBEDI =T Z e R LT, ZD A
I NIl e NS Ve 2T

Z T, AT~ v = =TSR
T, R b Lo —ZOKIAIR T TSR
DM A T = X ORI % BRI R AT -7

2 EREERJUSERAE
2.1 EEREE

FRIEEL, OKFER A AR ST o REmAE L
<N = =TSR D. R
I Lo — ZKEIR A AL, IR Clit 7= L 7 KAE
PINZILsDT-. KRNI, AZ—F—IZX0E#BENh
TEY, £7220.01 CTEEEIR-ND. (1)
BRI~ v Y = o BT & SRS
(Nikon SMZ-660) ZF\TC, A EV g AT
(Canon HV10) (ZFtekL7=. fi#TICIE, SR
BB a—H—|ZHY AR, T 7 &
7.
2.2 EERAK

K2 FAV T, RIREED b Lo~m— 2RIk A A
BTz, BERE, AT AF ¥ B U —IiRikEHT
WMEILT3H8 2 AIND Z 82KV 7oz, FxET Y
—DYEEDBITHAESA B R 260D 5 DT, 20D
AEmEBIE LT

708, Mma—RZLDEE TANEZ 5720,
Z DONEHRED NS OISR H SR HE AT &
LY Z LT

©2014

kL — ZKIRIR

AT
i
e, EK
[X] 1. 5250 E AR X
3 EERKER

IR EE 2R YR T A 1 2 K 537 2~3
wt%DIRF T o7, OGRS, K
fETH-oT-.

F7o, Feinti R RRREC K O AR
NV, WAHENRRKEVNTE, SomthseEtioEx
INEL 2D, LTaid> OKFEII#I 2o T & F
z2%. (X2

X 2. 58k (2 Mk A : Fboae—2X)

4 EER

ERHENAKRE S RDFRIT=2F 2 6D, £7,
BESR Ch D, ZOBBIIFBRELR) D bR T 5
T ENTE . UK TN Z ORI
DOxtiE L DIFRIZ LTV 5.

WIZEBERBU BRI TIRZE LT D Z EREZ LI
%, Jelnth RO DRUKICH, hLoa—2R
KRR OFESIIIERIZHIL 725 Z L 30D, Fih
FREIZRNT, $iVIRIRTH D Z L1T, BMEE AT
ThdEEZD.

BRI, FEROESTHD. THROMRYTNS h L
N — ZIKEERP OFETTEADV N SN L3000,
FEmORERIIT 5. Loz enb hm—
AR COKDRREREENE, MK ~EE Sz
LEZLND.

- 20 -



34 2014

ISSN 0918-1474

ERRO=RTHEE L RRPORERERE
ORPr—#8 (BILRFRFBD), BHE (8RR ER)

1. (ZFL®IZ

BIECIRAE L, = OB DR TH Y,
HEARET VEHE (Yokoyama et.al, 1989) <
FBRIAFGE (HEH, 2002) AT TW5H, —
WEEDFEEA T3 = X LFIFEH S TUHAR0.
ZNETOMEOMBERD 121X, B0
BOHZER L, ZRITHBRBNEIT-oTETZ
EThDH. I TARIETIE, Hiiisho =k
wEEREL, ZOREEHRAT-. £2, ZhET
1F & A CTIE STV RS S DR E &2 R4
FRENEIREEE 2 O CIIE Lz, 2D OFERD
5, “UAEDOFRAERA T = R RITHONTELRZEITH.
2. TGO = RouAE

2-1 BIEFE

RARBESHE T Z B a— RERo A CERELL,
BECTHMIETDOATA RH T ABE S TH
RaiTo70. BB~ A vy T2 V-
UL, ARLIEtE AT I T—IZEL, —F
ZZROPEERIC, b O —H 2B RREITY
TC, TNHOREEEN—T7 I T =TT S
HHLDTHD. BHOIHEETIEE S 273 nm (2
THRBBND.

2-2 FER

BIR ST RIEASAERE RO —# 2 B 1 10T,
AL T AL HTCTHENTEB Y ZEREED L D
ICRZ D0, fEmFEmEICBW TR L EZD
FEARICH > CTHEREER AN, T7bb, f
BB AR D X 9 R R R EMEE TH D Z LM
ot

1 T

©2014

3. EhEAn O IR I E

3-1 EB ik

TAAT V=LA Ny —% B BRIGERR Y Z
7 RFx =L LTHW, TA A7 Y=L |
v A—NEIZ R Y T 727 7 A LicEfdax &
Bl U7z, A L7afbdn &, 7rER 2 IV COROMEREL
ERIEE O L o X NICBE) S, lEPOERS
F i OWSERNE 21T 7.

3-2 HEE

FEER SR D ERICI > TRIRES A 2K 2 (2
AT XN HEER 2N R IR (CC) , AR s A S
2> 5 OFEEE (mm) , XENZ KA DFFES D00E %
AT FEEROYEERHA 0. 2mm E TICKE iR
FEABLNTFEL TV D, 7, FEREHEIZITH 0.
5~0. 8COIREZEB I ERFANAFEL TND D
LMD,

EROBESMH(C) T=15 (min)

Temperature(T)
& 5 3

15 2
Length of main branch from the top (mm)

B2 R - TR AT

4. B

JRWEASAERE G D K O 7RANEN 7Y X A TH
FNTWVDREEREREIZ, RO K O RIEREALE
IR S I DIV 2 OSSR RIS KA
ICEEHTEY, Ky TORECERTHD EH
26D, £, FHEOBESATIE, EELH
DD IE LA RSN, D DOFREREND, Fidh
K OBBMEEDSRE LToRER, AEgRs 54
L, 205 EDHH 5 KA B ATREN:
NEZLNS.

- 21 -



34 2014

ISSN 0918-1474

HEDLRER L BEROBRE
O 1P FBHEIE D, AL D, JUARGEL 2, F AR Y
DBSSCRHI - ok, LR TR, VR G

1. IIC®IC

ERDOMNBENDLROEZIZILELEHELE
RLRBERORINE 705, —HER TR S
LZHmOLPEERET D ENMLNTND. 2D
O ICBEBEOER O & BT, BERESEKD
FEEET MMET HBRICA IR 2ERTHD. L
PN UEROREZFBICERB T2 &3
DRBIRTH 5.

R AEAE(SSANE, MR E DL EWE DM
G2 L TYHED —H>T, KFO¥A X2
FTIERSIBROBLIZYHETH L. 20T
DHFTED SSA DIEIXREER GO ERLOf & BA
WCHEHICHRT 2B T EEX NS, 22
TAMIZETIE, BET Blinz 2 A & v lasiE D
BV, BEEEEZOHE D SSA OHIEEITV, B
ERICL > TEOENRED L HICET D%
AT
2. BIEHE

B SR AR e T S OK B S T v 2 — (R
7)) ORFERLBLIER ORIEE (19-5C) 1%
HROMS 2RI DE 2L LY ARTEAND
EBREO BICHLOEDL 2 LN TE S, AiFET
X, EECREOREE DR T 52D, 12 K
AR O WIS HERE U 7= 815 2 5 F8 30ml it/ E
Kaml BRI L, BET WA B 2 WS R
BN EAEE 2% VT SSA ORIEEIT-7-. 728
BrE D SSA RO HERICIT, BasNEREEE 2L
1< 2 &T, B AZD SSA RO TN D.

BIEIL 2014 42 A D 3 HIZHTT29 OfE

HHNTEI LTIV, 23 [E D SSA ORIEIZRRLEh L 7=

BT — X OFNTIZ & T2 - TiX, CMF(Center of
Mass Flux distribution)” 7> & 3R & 7= Bl /2 & O
(KB SARgE o Z — DB THIEL TV D 1
SRR OR[RE T — 4 (KR, WA, BUE, oK
&) .

©2014

3. R

X 1 ICHIE &7z 23 o> SSA OfE (m* kg™)
ZR T, SSA DIEIXETZFEHNZL > TEH DX, 3
FT BWERH D Z LR DD, CMF HRD 7=
BeEfE & SSA L DEA BT 5 & FARNICER
MBEY DONTWRWEFNLRDIFFEOLE
WZIZSSADNVNEL 2, BERIDLEIZONVTND
REERMZFERDNORDIFTEOLAITIL SSA
MRELRDEMN DD Z ERNbNr-To. BEE
B EER O SSA MREL R LHEBITHONTI,
TR AESR AT E T D72 DITTAR D &
2B Z L THNEBEHTD O SSA DX 5729
ThdrLEEZLND. ERICBEREERITESR
TH, BEROXIEN T T ZDHEITIE, SSA D
ERNESL 72D Ebbhrolz. ZHITER N
TT DM E LIoERLO—H 3R L7729
THHEEZLND. INLORRNOHEDE
KO EIE, SSA IZ XL > Th HREFBIICEILT
ELAEEMERH D Z b oTz.

200

SSA (m*kg™)
> o
(=) [e]
=
]

P IISIIy.

T

W
o
A
T TA

(=)

1 6 11 16 21
X1 HIE S N7-#3E D SSA (23 )

BEXM

1) Leganeux et al, 2002: J. Geophys. Res., 107(D17), 4335,
doi:10.1029/2001JD001016

2) I\AARIED, 2012: JLHEE D Z0k, 31, 45-48.

3) Ishizaka et al., 2013: J. Meteor. Soc. Japan, 91, 747-762.

- 22 -



34 2014 ISSN 0918-1474

MESAERIBEEETT LA ERROEELE
O BT, N, MR EHIEID, HARRG ST

1. 1B

PSR CEIRORAETHZT S BRICIE, BEAEET /L SNOWPACK 2 MW THELEE 2R L, ©
DFERD B ERFAEEREZ RS > T D, ZHET, BMETORDBEHREEOW R 2 HATE 203, AR
RL<HEMZ R L2123, WinBlilo7 — 252 W TRGEEL . FEEROREE TR L TRBMIED B < 720 VEHT
ZHIHT 2 FIIEETH D, AWTETIE, FLR, BE, RORMIZBIT 28BFE OB S O 7 — % 2 v T
SNOWPACK DFFRAER & L, Fill, B, SR KRR U ORI AR —Ban 2t L, 4% &
DX D IR BB AT > 72,

2. RN

Wi & O LEERIL, 2005/06~2012/13 O 8 A M & %FGUZ, RIMOTZKBESATEE v 2 — FIEORE ¥
—HETOKEREE IR, K OFUROAGHE R AHRRE AT 7 DS CRIAI S e 7 — 2 1Tk LT T2, BT
IVORGEESIZIE, Lehning et al. (2001)D$2%E L 7= agreement score % 5 H9 5 HEENH 53, FHIHMEZ S
BIZTDFEL AROFEED L D IRt A—EE Ry O S 720, —J5, Wrkia s A & Bl
RAFENRTHETHR LR, SO 1) REFT TR, i/ NHISH TV DR TE 5, ZOHEA. < O
L & DA £ LD DR, Wik ORI A2 Edi b L, OB A B & FHE T2 Z & Oz T
Do AMFZETIE, Wikl Z L IR, BE, BAKE, BRIk L T4 OREOEE, BEOIXE > DK
T (MR . KOELONMEEZFHE Lz, SHEERICOWTHREROFE 21TV, Bl & Ok z1T 572,
Tz, BEFHROZEE S, FETLICE LD, Bl EFHEOZEDERE £ &bz,

3. R

T & FHR CHle L= o fI A1 112, IBEOHIZX 212,
GERFEOHIEK 3ITRT, X1 OBITIE, FHOBET—EL
TV ERITFHE G NG ST D, EORER, 2B
PHEIEER O MEL . BEOBIRVMEIZHRE S, REDX
2 ORFITIE BIHFER & TR H F 0 me ST,
Z ORGSR, IRE ORI LRI S d, BOEE < FHRE
SNl £ 3IZHHEKROBITIL, FRIN-EKRT
FOMOEDNS Y, iUL, oS ARTEEREDRS 0 1000kgm? 20 0C
L LCThHbiLd, M, AT EICER L TEYLERE K1 BEoREE B2 5O
R, BRI E ORI T LMY N, IREOE (2013/1/17 £iA) (2010/2/5 )
YRPE L OB SGHI, E/KRDIX S DX Ol N O ) 35
RBINTZ, ZOZenb, BT EOBEOR/ NHI, Sk
DNEA~OEMLEOMY N & . ZAUT K D BRAROEKEE
fili, F7ZEKEBOARLE— Z Oty NHIASRARANZ B TN D Z

DGRBS, THDORERND ., BT AOFEMA N EX — B
BT, HEOBERIBER, [EHRI R OB BEZ) N1

ThdHEEZOLND, F12. BKROARLE)— Oy NHiEK
HHEEE L TWRWZ ENERER LN, ZHEHET
5HZ T, EEET VLY WrmBHEE R 2 L0 @V TR

BCXAL9I10b 2 LSS, 0  10%
X 3 AFEE KR LI

(2012/3/1 £[i)

©2014 - 23-



34 2014 ISSN 0918-1474

10

EKAMI OGNSR TLDEE D2

OFEER' EE®E? WLAOfE
1 BREEE SKEEHAREUF— 2, LBEHREXRFE

1. XU®IZ

INET, BxITBNEFTOESDFA~DOERER L ORI, KROFEER L O EOER % 5 H
[T 572, Filkla 0 CITr b O O[R—5Uk & FEE Tl Bl 2 71k L LT, FkA WRI 0% R
BT CE e (LED, 2013). LvL, FKHMRI OKARAPIZED 1) 50T 2 Al = A L O
HRARA3ThoTeie®d, FRABA~OBOWMAZ+SICIMA D 2 N TEedolz. 22T, Al A
JVOEE TR L BB OIREE LT k% BIE UHT7- e BB R 21T o 72, ARRCIE, Falklz 0 ClofRo7-
DFTTNHEF L2 FOK A MRT OWEIY AT AMZHOWTHRET 5.

2. FIKHAMRI

i L7 SKAMRTIZO0 ‘COMRIRERIZFRE S 7o B R0, 21 TOKARGA &, FIROFEREIZRE S
TR 2 Y — VBB D2 %7 BRI TH 5. FRIGIEIITEFIR A EWEK T Y, FEHO RS
[ C BRAFZ2MRIE R & BS 325 Z &N T X H58fl[EE A v a—kz vz
3. BR

W, AR A IR EN R & B2 D T2 DK AR NIC BRI B STV D03, AR T AR
Wl 2 A WIS DFRENE 2SR~ T 720, EA BB AR D OOZ%ER DMWY ENTE D L H HE
EOIR B A SRR B FEICEE Lz (K1) . 72, Dtk A L& FlE 20D HRFR » 7 2D
IR Z 32, Tl ~OBOMAE M A T2, BB 2 A V6 OFENRE SRR » 7 ZZEDFEA
L723A, REAR v 7 ZRNIZEON 26 2808 8 > 7212 0ORFAR v 7 ZAHEIZ 28K E B DR E T2, =
O DFEIR 2T o T2 ECRERICER LZEM AT 7.

EH LRIREIZ 1 CREOIREZRH Y, EHEZT CIEERBOREZ —EICROZ LN TE 0.
T, MIRTE O, FREAFEATHRFaA M) arF a—T 2RER < EEMT, Fa—TH
IZ0COMmKENR ST,

4. R

X 312 MR fiRfeH D RE 22 A VINDIRE DR %73, BEGIR 21T WA, RE 24 VNOIR IR
BRARIEL N5 B L 25 23112131 CITET D, Lo, 28 L AKIRERAMABDOED Z LICLY RF aA L
PIREEIL 0.2 CUL TR Z e TET. HREOFEBICEER 25< Z & THERABORE% 0 ClZfRo
ZLITARERE L EZLND.

— =+ KR
KIERDH
081 o ZHDH
AHBL -
O 06 B
u -
o _—
K o4 =
E e R
& 02 T T
0
0 5 10 15 20 25
R ()
1 REKIEREL-EEA L 2 FECR M L7z 3 MRRIET D RF = LN OIRFEZAL

RE 7R > 7 A RF 1A /L

2% ER, BRRNE, LA, 2013, KM MRI WAL A7 LAOHKEE, FKILERE, 33, 44.

©2014 - 24 -



DEPTH cm

34 2014 ISSN 0918-1474

11

goddboboooooouboboooooun
o0 O0OOOOOODODOOODOOOOO0OO0OO0OOOOOU

oooogg

12000000000000030J000LbO0o000oooLoOOooobbLbbboooooa
gooooooooooooobbobobobbobbboz2o20ddggoooooooooboobooooon
gobooobboooboboobobooobooooooobooobooooboooboboooboooon
goboogo

0000000000000000000

(HhOooooooo

000000000 1920n 000000020130 90 25026 000000000000000000
2000cn 000000000O0O0O0O0O0O0O0O0O0O0000000
010000000000000000000000000000000500cn00000000000
0D0O0O0520cm 0000000000000000000000000O00O0O0O0O00000000000
00000000000000000002000cn 00000000000 8000000000 520cmd0
000000000000000000000000000000000 780kg/m00000000000
00000000000000004150m0000000000000000000000000000
13000 1400cn 0 0000000000000 00000000000000000O0OOOOODODOOOO
000000000000MmR000cn00000O0O0O0O0 0000000000000 0000000000
1500cn D0 0000000000000 00000O0D000000000000000O00000000
0000000000000000
(oooo0
0000000520emn00000 30em00000000 770kg/mf0 0 830 kg/mO0 0000000000
000000000000000000000000000000000000000000000000
000000000000000000010000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000000000000000000000000000D0O0O0D0O0O0O00000000000

gobbodggobooobooo

01 00000Oooooog
2000 . KA RE

02 gbooooooooo

«— WEOILV)E

1000

- FhE( <R R&hi= 950 0, w "¢
ENIE (REE EEER) w0 ‘.. ...,\....’ O ._...“: :’

850 «® o o%®

ol N TN

750 e o @

700

650

600

550

500

1500

KK E
(BubbleIcefZ. ClearlceE. FNBDEE)

1000

EEINEE

«— FhE

DENSITY kg=m-3

«— WHKE

o

500 . ———— ENhE

500 1000 1500 2000

FIFEOQRELKAKE
€ (Bubblelcef&. ClearlceB. FhBNOEE)

©2014 - 25 -



34 2014 ISSN 0918-1474

12 0% AOMEREROASHE —SEOBE L HRHFOHD-
OFfA B - hAr—f - 2 8- LNt - [LOE - RE5A - EERE ] - AU (B5SERHMIF - oK)
AT R MRS AL (LLALIR) , JEETE N (LBLRER AR, EEEE (BT, BOE & (8 LEmm)

LIZL &I T B LML ~ DR 8 M D L,
20144F2 A 14,15 R ORISR S B 7 & i oL HifERIERTIC SO T BRSO AR R 21T 572,
TeRFICL-THA 25 44, A4 1000 ALLE, (£ 3 HICIERBERRE LA LT TOER
FHEE 500 LA E (2 H 28 HHBAITHA~) OREAR CREBOMELRALIK 12), 4 A UELERARE
PeBENRFAE U, ABNTIERRICILEY, BEG, R, DBEFHFE > TIVER RN TS,
HEEROPEBRED, IWRRFFHTRIAET | R

D (49cm) D 2 fELL ED114demD i KIEE T
ZRegk Uiz, (WL 7 2 EE AL O
T ORLETIL, SR EO RS 18cm
LRLERSNIZIDIT(XL), mmE RS D kR L=, £
7o, WAL, BEF, B, iR, #E, s, HieE
B, fE S, B, HAEE IR TSRO TN B/ l
FAELTLZELRET, MR IRREICL S TRV T P
WENILEPAIC S T-Z L HEE SN TN,
2.EEHEKMR & XS
(1) K EEHDKR . 8

[ 2 AT IR B (ILBLREEED 25 L b v RSy
DOTHY, AR 2 A 17 B & TILTEE e o 5 B T AR 2B RV 0D fis R
AW XL, IFIFANTRI & T o Tz,
31X 2 A 15 HORMETH ORI T, BERITFRS S
T, EHHE VIR o7, £, K4 I1RT
X2 b e 0 B LS T Tz,
(2) REXERRMED R

B SR CIE, 2 A 18 B —ERIINSLARNE L7zl
FRAZ I, REFR, BERCORTREMRE
R U7, IWBLRNTIE, BEEGMER R
N ZADEEE, BIREREOBEREFTNAZ < B S
(X 5,6,7), BIkBFTIZET, BRNOGD
WHELREEROERIEICOWT, Hios B R
CHEEL, TOEMEITo, KTITRT X
WBBNTIZ I AR T ry 7 LTREN TV,
Q) ERFLE L ®it

A HETIZ 14 B 1 ORFICHRIEAEDT- 4 ‘ -
BORE L 4 4B EHEE & 7o T BRI : i
ERIEE ST (X 9), ZOMEFTTIRE R, Mk X1 9 FRFTT S8 el 3RACHS X1 10 B Ho0 %8 L (R A RS 2/20)
ORI I L= (X 10), 77V OJFE S (3 mEk
15m T, ENSOe YV oIk D e [H—)
WO HE L EBITTEMMNELREIFEAEL T D
ZETHD (K11),

B KB CIIRi I o s L, (LAY RSO H T

12 EE.-.S// 74 /
(R 7B 2/23) ERYEE (3/19)

11 EH7 7 U 15m

©2014 - 26 -



34 2014 ISSN 0918-1474

13

2014 £ 2 AOBRBEMAZHD & LIZBEEKKEICHT 2FREFF-RY o
OREFUA - MAH BEX) a8 SR @RmE (@R

1. REXKEDOHE

20142 H1AH 2 H16 HIZ/NT €, FMHERKEOBSE - @ilic L v, BIRFEHT & I RHFE THE A%
Dt X FeERIRTE & 7r o7, BIRFEHT TIE2H8-9H LRI HEKIEICE Y KEN L6 3N TR, 2
DT K FICRIEDN T, 2A14-16HDOREFIZLY, LFR (F)fF114em, ] O9#143em) , BEHE (FiET
3em) , BER (AB%62cm, FkAR98cm) & CIIHIFFHE OWEZ KIRIZHERT L7c, 207w, FEREDRIE,
WE, BIRE T A LUSRSBIEET ORI LI L - TIEHE2 A, ABET0IANEHTRKEEL o7 (HBET
P, SH6RBIE) , 7, ZHOERKTH-EHESH LWL, BEERORIMIC O 5 K- LH
TEAE-BATIESD, BT REORIEEC X DR EEWE (REREOKYEE) |, BHEIZIIT 2 KB
FEIRFRTERE R ENFAE L TEBY, IR DS T mIC KX 7285 RIE LTz,

2. KEREOLEM

AROFKET, FEHFVERES WD Z LW, Lo N DEERO EHE 25 Te iz
BT, FERORRFIZE IR DE VI W EFRLIZEE DT, BEE K OZOELHISIZIBT 54
[ X 9 7 KIRBELIE, ZSEHEOTET & it OfEl 218 L CHARMRICKITRE 5.2 5720, gt T
LA CEX RV RETH D, FEFENCEIT D RE~Of A L) 3T, FREERIE BITEY A R 2
NETHEFVHELTCWRNST2ZETHY, ZIUIL BRI D DT K EOIRBF=CFLENH LV 9 HiZ
FREA EMEICHET 2 Z L MO TEHEETH 5,

3. BAEIZ®% - BAESKFERERAAEF —LDILL LT

ASEIOREREICKH LT, BAFLHETIE2 H 24 BIZREISH L TRAET — L 25k L CREMEIC
BB e A NMEMRICE VIR T, ZHUCK L HARTKFEE T, FiRRPEEDORICH P25 F T
DB LB S - KR EFEMNEE S 23 b P8R 35i a2 £ 2, STERCAREET—2L
ZAHLA TRV AT Z L 2R LB A 2 A), ZOREBITITKFRHERNL L IFFINTEY B H 3 A),
ETFRRRPL b RFELEZ BH4H),

4. HMEMREFENE GFHTAREEER) OBRE

ETHEREOAFRMET — LMK LRI LT, FKER - PTRAED IRINT LY SCIRFE R
BB SREIEES (9 EE T 2 BAaR RS~ OB E) ~OEFHfHT b, 3 A4 H
ICZDOHFEERATH Z ENRE 72, 3 A 7 HIHISTRHRFIESE 2 SCHEF A IR LR, 3 A 12 BICR
FMNEE T T, AFFEEREL X 12014 42 2 A 14-16 H OBIRFEHT 2l & U7o IR EEICRE 353
wIFGE] THY, WERFFIIRRE RRTER) PEDDLHZLillhole, ZORMIE CTHEE LIz
HRANEIL, ORTFE B2 LIRS K OMSREOMTE, QIAIBFES /546 DR K OFESREMEOfEH,
QFmKENE, OMENRENE, OAERESENRE, ORFEEEMSEENE, ORERENE OBk
AR E A, QBT — R~ v 7B - TREAETHIL AT 2GE, QA VRGEET Va V-
LR & RKAGERRIT Cdo D,

5. ARAETF—LDERLSHDEE

2011 FEOH A ARER Tl TIIRA T X W GEREN 2RO LTz, S RIOKRE SEITH B AR
ESITHAD LRSI OFRMS/ NS W E LRV, ZRTHOIEMENEEN DL OBERH D,
EKRFRELTUIZDO X AR ZHmEMmE RI-T 2 ENEETH L0, SHREROVFHE DR L
TELITRNE WD FERE 225G, ST%SEOWBIIENTHY, RV V= F—Th D, &
B Z AU RHFE ORS00 0 =L —(RDOIEEI S IREIZ IR~ 7o & 2 5, AlRfHET— L TIL3 A 28
AICIIBLR TR v 7 47 I —F ¢ 7 R OBIHFHE ZBIET 2 & & I, M- BERHOA—Y 7 U &
R ER—LR=VBND BT, A%, MIERCRHE S, WEEER, #HIcRs T 57 v ) —FiEH),
ERMTRETOE Yy a L EeTELTEY, MFERERERMNLOSIMEw 2R L T 5D,

©2014 - 27 -



34 2014

14

ISSN 0918-1474

RECKDEBRBETAEROR/ —E—E)L (NIELE) OFER
offTHIAY V), BAtRMFSE D, WTHFL V9, SfGfngE, PR 9, H-HEKE >0,
1) BTSSR (1K), 2) FEAsima bkt 55 06 5 & M EE S5 P ERF HHaRAT,  3) MFJ BIFCHRR A /
—E /LS, 4) MFJ BIRGHE SR, 5) MFJBR, 6) KERT T 4T M 7%y hT— 7 BH

1. [FCHIC

ik 22 45 12 AR B3 1 2T, KEICLVE
EIRNOIERE 49 5, BRURNOELE 9 5, EHERN
DIEHE 8 FITIUNT, HEOSLHIEENEAE L. Z
NET, [ETASEE S ERTFIIRBC L VTR
Lo THIERKICIN T, W B B s S
NSRBI 21T) Z L2k, A/ —F—t
IVDINTEAEATHRRD BTz,

2. KEFDAR/—E—EJL (NUELEH) O;ER
2. 1 EREIEICEL HEITIIRER

[ T A LB RV T, R —F—
EL O TRIHA Rk 28 R B IHE SN TN D,
AR, BRI &SR E SRR B L O
FLEITRIR L 72> QD BN e e A A
LITETIMRIZIONTIE, PRk 25 RS (—/F)
AAE—& —H A 7 L AR—VHE (MFJ) 25802

) —F—ENA LA NT I XX HFEEIM TN,

A ) —F— VOB L, RERENZ L > T
BRI 5 % v ¥ 7 — 2 G D SBEHET 2 RLE e
FOWTHD. LoT, FILEITIBNT L7t
BRenvE8msns ko ES - #hds - (hE 5] o
AEWEAIRRA SN S 41, - H O TR CEAEE L
A B FRE Ch o 7.

As«ﬁ""
: o) e s

FE—1 FEETIRRS
2. 2 R/—F—EJL (NEIELE) QOfELE

A ) —F—EMIBWTE, oV ERERF v
AT —DIFRPREE R EI2 k- T, MR AE L
FpoTRY, HEIICTHRIICAE L T4 3R
TOMENDD.

©2014

Bil& L TRBIZL > TEITIED & 7o 7o NEICE
WL, b—RIZHWD L9 R AR—YET VOB
IR LT3 A0, GE COMRY s EI 3R & 7
%. MR RIEE U CHEERS IR T, S8
DF ¢ 27— U TREEE e 0560, b
RV EIESETT O TR G030 5. T
5 HROEEN 2L, Fv X BT —ICE2HD
T T AR ZZE 3 2 ERORIT A e Efi 4 H
DR AR KT, MEE RN T D T E b
%,

F7-, BECIEA ) —F—EMIBLT, ELadE
ITRTREZ 4 i N —DPESEMAT & % v 7 © 77—k b
HY, BERF~OERPIRF SN TS,

2. 3R/ —F—EIL (MELE) KERZTA7T

THRBL RV TE,  ZIVE CHRARIEE R SESOHTE
VAHRBRHIGE, A ARERIZIBN T, @ E I &
0, Nk, WgomE, s ER0) a2 s
LTSGR D, “BREOSERT T 4 T E R
L ERT T4 T A 73y NT—T B OX
RS LT, BIER ) —F—EL (VRIS ) 5K
ERT T 4 T ONE BT THOILTCND, g
RAERHRE LAV Ry N T —27 236 LT sk 58
EXRARH AR D Z ESFRETH Y, ST R K
ERI1T D A ) —F— LRV R OTEERGE
AR LR A T T

AT, ERERECETAIR A < JRBEE A1 T2
VY, E B, SERREIRRA ERIRIC TS Z Lic K
0 JEREREDM] | & SEEA~OXERE D) A~ T
17<.

3. F&&

2 ) —F—ENORERHETIEORFOIE IO
T, BEHEIROEFCBARDMERICIIT HTES &
D, Pk 26 4 2 HICHA LI9SR RS SEIE
HAEHECRTBINEIT TS T 2 Z S13#E LV, L
LD, [7exy NU—7 R A E - 5E
NI UT 4T EOWIETROFCLY, FETOR
LKL ATREE Z 2 DIVD. A, I BITKRER
EFOME SNDIRI T TD, A/ —F—E/L (Vi
F H) OFEF ROV T O B EEA1 7729 .

- 28 -



34 2014 ISSN 0918-1474

15

BERBEMAICKEZR o E-mFEIEICLIERKFICONT
OMR - ABHA - FIREMY - TEIE FRA - KEH

1. [ZCHIT 2014 4E 2 Ay, IBHHRKUED S E LA DR 225 T (14~16 H) A EEF 2@ L7
ZllZkY, BRAEMGE L E U CAFBICREN R REN LT 6 Sz, O dRkA 7K KEN
2% LIRS CIIRIRELZ 2 L7223, FEIER ORI TIED0ZIUTEE D INTEIEORA, Wi OEHICITs
FAOFADP K E S Bbo TWe., T 2 TIHBMIFHACR v MERD HE D - BRASKEFIC OV TRET 5.
2 EBRKEDNT 2 CTOIFASEIL 2/14~2/17 (2 TRA UKRIKO IR 2307 % 4] 2 112 H
O BTz ERETINER UCTEEFE A LTziER, BHICOWTE, HEijOMECHEZOBER Y, [HHE
R EOH S T-EEREFIC LT LHEOSBHKEL Lz, o TEBRICHA L-SMOEIEITIZ Z Toft
BEVENIZ. 3 HRE TICHER SNV BREMEIL, BIRFE T 41 4 (Wik:2, BEG:3, #HE:S3,
HRC4, )12, 11320, EB¥7:7) , ZNLAMTe M (R:2, Bk, &1, w1, dbEE:102/17
F4:]) Tholz. ZOAEEK IR, FBAEBINY, KRR G IEE F CORBIZ Oz > THMmLTE
D, Z0O)BEHZIIBUR L ZORFICET LTS Z ENbND. £, AKFEEMNEN D T < LIRS
VT F CTRAEBFTDNIADS > TS, IWBLUR A b Ui Z OFHR S ER AT oL IS, JHEEE2>(2014)
&% 2/15 OREFHESAMN (X 2) TORBELE 100cm LA EZRIIRIROT Y 7 & LSRG LTWnS.

3. ERKEFORLEMER ZHFHIIREDPRERBSHTH Y, BEEREDOIZE A EH 500~1, 500m ThH
ST DD, MUHITIA L BRI YR -T2 2 B2 bD. £, BAEREOFIIL, H—FHE—F
A ZRRERD 66% % (5D, IRWTHAE D 22% & BT 2 F AR o, 2o HAr & EEn & DR
% RTINS BN S 5. Ytz 1T 5 &, BRGNS 30 1 (5B 17 FANERKEA%ES, 131
ANEATHIE YY) | HEIERIRN 141, IUAF—E L Vv —BREN 3 CThH o7 BAENT, @ THE O
BRPEEF N L HIC—& 10 Ll ERRdk Sz 2 SIRITEICITED. 202 0D b BRI OIF E A
ERVHIRI WIS BOETEZ N D - 200350 D. Lnh, SHREENEE LIZICHNb BT,
ERAC L DEH TG R COINAFT—H D 1 47207 T, %< OB U2 ERERICB WL T OIS 1T
HWCTholo., Ziud [h—) LW FEORBERRIEIEITAE LT L W OREORES (A3, 2014) 2
SHOMNB LI, BNV THTREO 1 BOEHE TILEM OEEECE TR &2 %hh, SEEEN
BT T AR LRGN M CE - — AN RS TH o722 LITH K-> TW 5.

1 2/14~2/16 \ZFE LI=FRRKED X2 2/15 2B HREEHRSARN
Al (6 B« AbifE O S6 XEEFEA) (FHEEIED. 2014)

©2014 - 29.



34 2014

16

ISSN 0918-1474

TR 26 5F 2 A 14 B o DFEREREICK HRE & EHHEH
~HERNEE 17 5=Eik~
OB D, A, IHERD, HHE D
D HTHEERR (), 2) [Efasma bty 5= e i) | = E 55T

1. [FEHIC
2014 42 2 A 14 A5 15 BICAMNEEREZIRGEN
WAL, PIRFEH CRodki7ia RS & o7z
PRl L IR ARESERE 17 B-EET, filEE
FEEEDODRV=E R 3 BRES AW T
15 HRHANDBRANEIE L. AREICBWTL, &
DERFEFNZ OV TEET 5.
2. EFROFEERRT
[EhiE 17 5 =E b 2 RVBES M 5 72 A 7K
HETORIZIWT, 16 HIZ 28 fHTDOEFRRT 7'V %
MR 7=, b DOERICIT ARAXOREILHIR
727208, 2 A 20 B3 L 7= 22 P iid-o K S8
MBS BRI SR LT B RESH Th -T2
LEZLND.
LRIOEEREERE, B2 F LEEIBO
Efise VAR 2 S0 T CGEREAHERE L C
W BE-1IORT XSSP (B 29
0 HRTFELIFFRES R SR B HELR STV D, 72
B, PSRRI AR O MEEE U 7RISR ST
UWNRUWN2D, BRAOEEE TG5> =D Tl i d
Heflsng. 72, FE -1 OIS H %A
WZIET 7 U BN AFERAIANE S TUzi=, 18R
VTR B o LT, 7B, SRR ORSIEE
IZBW T, FRERMAI DR N —23 32z
ST, EEG~RT - S NEEBE L I TE R~
KHTLEIRETH-T2720, m—& ) —FREHN
ZOBIE SYREZITo TR N DD, ZDXH 7z
FEMND, FBRIOEEDIETI NS SRLE/R R
BEIREThH-oT-LE2 5.

FH—-1

TRAFEAR DY i ORBL (2 A 16 H)

©2014

3. ERFEAROIENKR

B - 1IZT AFAGR, =2 \ZT A H AIIR D
TOKEEINEA 9. 2014452 A 14 A5 15 H
(2T T D 2 HIEOFESETROBENN L7273 C 60 cm,
BIRT 73 em& Z OHS CIIEHER07ETIER <, &
TS bR MR T o7z, L LR s, EGH
IR, BHENE— L7 AT
%, WSS HEETH T HIRIRE S 2D,

—— BREE(om) SUR(C) —— BE(m/s) WER(em)
12 250
%
= 10
2 s 200
cm
T 6 ]
L . . ; <t 150 W
; <
2. TN T LR Y WA s
) VT ’FM_ ) D RN I Pp B
.0 ;—..—\Ma L — B MY 100 en
m -4 +— 50
o |
T8 L 0
2/8 2/9 2/10 2/11 2/12 2/13 2/14 2/15,?2/16 2/17
20144F BEHARS I

-1 KEBUNE (7 A FATIRTHEBHR)

— BEE(m) SUR(C) —— RE(m/s) BER
b 250
B
i 10 7 "-;k
=~ 8 ' 1 1‘ 200
o L ‘ﬁ 'IJ‘:I\‘"
- 6 o I]] et “I
| o4 __emmsabesanl T | W 150 &
B, 0 ‘fl\ iy s A':T;"f\\ ! m%" g
' | 1
2o
2L I 50
/6 I
s g <> 0
2/8  2/9 2/10 2/11 2/12 2/13 2/14 2/15\\2/16 2/17
20144 AR IR
L0 G (7 A5 KRR
4. FELH

AT AE T CORBBRANECREEENT —
B R BN G DN, 2 H 15 HARBAND ST L
“EHAY, SN E TR SN ERE SR L R,
ERRRARIRORE T —Z N HEET 5 L FAHEEE
2L DBEBTEREN TR 2 256 S W72 —ZR Tl W
LEZ L.

F7o. PiEhERIcB\ T, BEEIOHNEE XD
ALDTRADYT D P HERRAHEFE L 72 2 &2 &0 2
EPFAE LT FRITH L TRAIDIETH D EEXD.

- 30 -



34 2014 ISSN 0918-1474

17

EpR 26 EF2FIZLDFREDOFEE
— Tl EMNSDRE —

OML—3R - EAIE= (X REAFEAD - BORX (LR

Rk 26 - (2014 4F) 2 A 14 B2 5 15 BIZHNT T, BIHRFEHT CIERiek7e RE L 720, FEE 23
LTWAREGYTT A X ATITS < OB TR L (A2 fidk Lz, ZOKRE TR & HEE TAZO—H
DR 272 &, BRI EEZ RIETSHN S HRAE L (HELS@ER~Y . £72, BB TIIZEOERHR
RAEL, BREVEESCEBITORE L 70> TE OINIEENE Uz, IWRIRTIEE T VT ATO—5 (IHA
érﬁ) EFJIETAZFEMEAFTE SN TNDD, ZORETIIRNEIRTRE L 72> TEHITERIIEEL
7 WAL CIE2 A 14 H 7HREDNS 2 A 15 B 11 BHEF CHEINGEEE L C, RIS A X ARNFT
114cm, P AT 143cm (ZZELT-.

IWBLECIE2 A 22 H & 23 BIZZER L ED DI ZIT o720, BELEZEZRITIFEAENRREESHTH
HEEZLNE. ZDHL, B TIZ2 H 22 BIgA~Y a 72— bEROEIRN AR LIZN, £E
THA K D HEBEERNL AL Tz, BJINFERFECESCE BN TH Y, fdidskia) 1 — s
R Ih > TOCHIEIIMESS CTh b, M2 L LA &2 13 U OB O BN T ET 5. Bk

TlE, EL)EDOETRNORAGTROEE N & H B BHWELIZNT T, ZHhhooffEEH &2 3 A 19

\ZH IR 21T o CTHAFEAE T A MR LTRSS, FEAER DA/ 6 D& 58T 80 T CHARARA L
TWe (K1) . 2095 bRBESEAME23 M, RETERITSTETHY, Wb IO A R5ER (FHER)
MRCHAEEHI O BRADEAE L, PRSI O M CHER O N3 AL en, ANTIEm S OFRA bk
BEINT. FBRAOBIEREE SRR TEBEE AL 500m, £EERRIL 700m F2E TH Y, WS THUO TV D D-Scale
DERY A XTI 2.5 IS T 5.

0 E, ﬁf%%@ﬁfizﬂmeﬁSH’W¢&%Lﬁ%ﬁ§%ﬁot@f %%Tﬁﬂfé.

¢ ~\4 T\ SN (R S

\ \ —
WA (N AN - —
2 \\\ — N B s 127[’;\ — " (—

2 4 (20)5)

L
=

ELL R 5

lekm

J

&1 EJII,;.JI‘C%EL,T_EEH(D’\#H (014 2 A 22 BBA, DR ZETH, 2 2BEH) . o

o SR - .»»

©2014 -31-



34 2014 ISSN 0918-1474

18

TR 26 FREICEFTEIERWEL T IILI—ETIICLHHERROLE
O FHE = « BKIL—3R (LAHBFIERT)

1. [XCBHIC

Rk 26 4 2 A AR R RUE D@ I > TRARFER 2l & L CREIBICZ BORER &
0 IRIZEB W TEKRKEENREAE L, EEREEORUCLD L, ZOKRFICHEE L CERICHES
BRIELEEHEENS MHRAEL TS, 22Tk, BMWEDOH > - HREEFICONT, FH
KIROBFHIB N TEEDOH D 7 =V I —F T V& AW TR S fEEN T 21TV, FEEOEH O
PENOIE SN D EREE ) &k LT,

2. A&
EERRT . 7 =V T VIS K D EEARAT ISR T R LA R () AfRCERRE W) /b
o AEENEANE ' # —, 1996) (ZR0Ek S AT TIEICHE > THEME L7z, HHHEEIL 100kgm3 (5% E L,
ELIRIEAREE 1000~3000ms2 OFIPH THFE L7z, FHEEICOWTITHAERAZ 0.6m & L, it N
%lmmxdﬂ/lm@%éfﬁmﬁézkkbko?%%%HEi%ﬁﬁ@ﬂ%mmﬂ%ﬂ%%K%
E L7,

K1 EHEBRELBESNLIEEOAL
WERREN S DEEEDRETE : TAI O EEIT McClung

1% (kPa) HEShAHE
and Schaerer(2006)|Z/~ S V7= FHERIE LAEIND ZEABESNS
e . 5| R A AN D
%EZI:I(%% 1)%)EHIJ\%) — k k L/fk—o 30 Aiﬁ@%iﬁ%ﬁ%&'%éﬂé
. TER 100 k= 2 AMVE S h D
1000] =2 7 U — hEEGES RIS RS

1 IZRR THRAE LB EHICE T DT R4 R~

McClung and Schaerer(2006) % & (2 fERK

T, KT/ L7t EsE RIT il ft
TR E 2 1000ms 2 IZF% E Sk !
L7Z2bDTHDL, ZDOFEMFIC
BV TIIARE D EY A s
SRTHEIEY) . 1R 0
HLADED LAESNDE ||
BEFE T 30KkPa FREEL 72575, G
%Jr%?rxt%f“ + 123.6kPa &7
STEY, WRFHMmLTWD
&ﬁ%héoiki%@@$wm£w1%1wm@awﬁﬁﬁ
RAZK U CRBOWEIIB T 7 AOWHETH - 725, oHH
ICBWTHEREZ I\ AR L CTWAHEARH D EE 2 T,
4. BHYIC

LEROLSCT7 =2V I —FET M L DEBRITICENTEHR B
S E Al KRS B 50 & LClE, J6A RO E@ﬁD\Kf?'
WU BB ER X OVEERIMEORE, WA X D% D
JFRIRBE 2 bivh, 5%, ZIHICOWTHIE T BB A
R 2 BRI ATV, AR 26 SRR B OB R OEENRHEZ B 52 LT E 72U,

1100 50

=
L)
T B (kPa)

50 100 150 200 250 300 350
3 Bl m)

B 1 TR FAER TR CE) &5 ERE R o6

X2 BROEHIC Té%iﬁﬁ

©2014 - 32.



34 2014 ISSN 0918-1474

19
FRESEICHSBEHTFEPAD MHE] TLTERICOVT

O AR - A& « AT —4F - A - EaE (BRI - FOK)
A (FmE) - AR Ca)llEE) - BREFSUE (kU4 BiLRD)

1. [XC®HIZ

2014 4E2 A 8,9 H K OVA] 14, 15 H DV Vb 5 FHEREI T
FENCE L E-oT2RFE2 L2060 L, %E CIIBRAHCRlHIs
FRROBERA TSR L, ATG, FFESENFERRYENRAE L
=, ZOWE, BKUEOALHN SAUANC 7= 2HHEIR 2 LI b RS
NV TOHR TR SR8 Sz, 22 TiEED
BRI - PR TS, £ L THR & OBREIC W TR,
2. BRI I-[EEHF -
®112 2 2 TR DB S EER T OEBBETIEO B @1 o 5 14 8IS P B OB
oy, B I UBREOMRE, Ak, i ES) e SRR, K

EIFIEE TR SN DRERABIEE S, MERIINDART % 1] e 1970 conca graupe (i 1074
TERL L TUNEAS, REANEEE < T8 TR/ T 3T TRET D DBSEISHY % Ee/oemos 09001000
Thotz, MHVEERNE S TR 0TI NS < ° A
7ainote (A0ken® BiFR). 213 5 HBOMAK FOERT T £ D
7 ZOHFILN=CMF (center of mass flux; Ishizaka et al., 2013) g& 21 ' “Shizaka’]‘cf?j)
Lo TR - W PTHEEZ L HXTebDT, RESIDDLFEHRELT E a-ﬁ?f+ """"""""
MeofoZ i, 8,14 B L bR LOBMES TR L, Locatelli ' g ——
and Hobbs (1974) @ aggregates of unrimed assemblages of plates, e ooy o
side planes, bullets, and columns ORHREIZITNT & 235, 0 (; L
- . N - . . size (mm
;giézfgﬂgowﬁkkLfikbghfwé‘&%55¢ M2 218, 14 HICBINS h B0
. ° 5 453fil CMF.

3. FARDME | LDEHE

PRITEE ) OF T, hE] O=>DMbi il TnD, —DIFAF—NL B TR DI D AF
— Y —PESHESAIETRIIEDIL, %2l BHIZBE LT, HAFICH L THRIEOESEDMEY A
B2 RKITEE L HOMOTRMERET D2HAIEDND L LTS, £ LTI [HLMOEMMm] &
LTHENEEZM L TORL TS b O, ML Ak, fie ENAVIRC 7o £ SITAEBI L7 & 5 728
ETHD, WHEKEOIH~ITIIZO=FED THE BNELBDIAREERH 5,
4. BERRE DR

—IIZPETRLT- & FRAOBIR TIE, ZRR LRI EEIA & 2R HEFRLT- L S, B IOV T
TS (2013) AMESUE & S9EERIE TR ORE TR L T D, SRIORSE THERMIT THMNLFHE L.,
5583 L OMIME DFEPHES SN TND Z &b, TR L 25ENEE LI bon b 5 L b S 25,
TGN TN TR, 77 =a— 0L 5 RBOTR, | LWV IBMEERH Y | THUISEIOHE THER
NINFIAND S & OB S5, 7272, 2O Z EIFFEINCEA LI O T, B TOMGHIZN
. EAA L IR BIRICOW T DR eBlin & U CRIEIRE L7, SOIZHARTT 2725 [ 0HkITER Lo
BIELHE SN D5, WIS ERONITERETH 5,
BB
RS (2013) : SRR OKRORHE. TAMITERS (2013-4bH) FEEELE, 75.
Ishizaka et al. (2013) : A New Method for Identifying the Main Type of Solid Hydrometeors Contributing to Snowfall from

Measured Size-Fall Speed Relation. JMSJ, 91, 747-762.
Locatelli J. D., and P. V. Hobbs (1974) : Fall speed and mass of solid precipitation particles. J. geophys. Res., 79, 21885-2197.
PATERR (1938) : &, JAEENL,

©2014 - 33-



34 2014

20

2013 11 A 23 BICE

ISSN 0918-1474

EMETRELE-SHORAERSE

ONNHT s, EREN (BXREHS<Y FT7—2)

1. [ZTL®IZ

HAZRIR Y hU—2 (JAN) Ti%, &FL7 U=
—a VOEREEICED D HEFE R L OIHESH~
DEMFEZETRD D128, AL LT BRREMORE L E
L TWD., 22T, BEMERERTRAELLS
FRZ DWW T OFERER 25T 5.

2. Fhk X OGS
2-1
11 H 23 HRT 10 IF 55 77, KAERIZ CTHEFEARL
ERBEMNRAEL, 2 7V—T5 7T ADVEREIAE
NWERBNFERHEE. EHROLIAF—r—%IC LV
BRI TONTDEE T NDOFEE Ip o7z
2-2 PEIE
11 H 24 B/Fl, Bl 2% L2 F5> JAN &
BOWEHTA RBHIZE-T, HARBOS, BEWwE
AT, £72, v b U CEeits
K, FHOREARRR L OB ORI A2 L.
2-3 ARG R
R R A= 480m (kW - A 2780m~7
7 K A2 2300m) AU F L7V A X3 Tho
7o T7 VRO OFE LA 247 . BT O
S1F 20em~300cm LA EMER B 5. FRA Ak
170cm OZFTCHEM S, 59/8ITRE 1mm, EX
dem ODZ L H I HOEONE, ¥V mmiXEE K+ O
R E Ch -T2, ZLH I LI HIREL
72D ThHo7D, BOWEILZP—-LHHTHY,
RAT=ZT 4 =T X v T T A MIFERR L TH-T-.
FRRIIAXT—Y—BRE N T 13— L, FIEL
RRZFEAE. IE<IZWfhR 1 Abitshiz. E£77,
ZHEIFER XA I 7T, BIBORY X120
726 NI N—TIMRBER Z, HIRICTmEIZ S
TEDT20D, FRHIENIC A>Tz, fER, 77
ANINERICEZIAENT. ks, FHEEARNC 3 A
MIRZI S TODD, FEIZIERE S L Tuviu,
HBRILEB DT IE T A R &2 OS50 LA
X —Y —FOW ) CEM S, 1RFRIZICIEES 1m
~2m DR T o > TogEFE 6 4 DIV H LStk
boTHY, BFE L LFEHKICBSG L5 EEL
7o BB O T NBIFEMRIC L > TSN,

©2014

© =W EMALE |
m=3 AOMEE |
A=BRA

i-};ﬁ— AR AEX D25

3. KGR L AL
11 A 10 HIZKEERAH Y, 12 H~13 HIZE LR
THEE LR HELN AT, TDI%, 16~17 A
HFRETRD, 18 A LAKH SN hE 7. =
OFRIZED 22 HE T, ERED T 150cm ITv
BERE L o7, JRIR L2257 MFer/FC OJfegstk
L, BEWrEIRE A2 T 72 EH I K- T 16 H DR
RTHIZEINTEY, 10 HORBRB L O O%AIR
ﬁF;ioT%E#ﬂmbt&%Z%ﬂt.

4. F&H

MEGEFE FTREM:, ERZRAEAR ) & RILE LD Deep
Persistent Slab OFRFTH-7=. EHNIZBWTIX
2000 FDONFFRIRAT T 777 IROERFNFEFED & D
ELTHEfEESN TS, S8 7 Nk 20 4FE<T
BETHDLD, —HT, ROHEREDE-H O 7
5, fE2> 1 KT 6 ADMEY ST F5ET,
EREER AR D, TOEWITOEHRITEZ L C
WA A EEN -2 L 2 ER LTV 5.

5. St&IZIANT T

SLEE X CIEam S 10 4T 4 RO BT S
B E TRV, JAN OFEIZ LY, N3 23 e
RIBRECHDH Z LV L TS, JAN Tld iz
ZUFC, 2014 4 11 A D REHX TOSEFHRD
HEEEL, I CERBELZED D Z & THiL
RO FIZFHS Lz,

- 34 -



34 2014 ISSN 0918-1474

21

e - //IRT2013F 2 AICRE LEELERESHRDERE
OV GRAREIBITRERHD) - FIREE GRRA) - M (AR - bt (&51Lies)
CPESST (BIRHD - GRREE (CEARR) - GRREL CBRER) - BT - BURSESL (SRR

[FLESDIZ FEEBHOFRAEN FOMINAENLOT — Xy hEEMET 572012, KBRS/ 2~38 12
1 EOMEE CRET D E IR OR ) RICBW T, HERS, SHRAEREE, ©5 40 A7k 5T
I Z 2000 0 HAkEE L TV D. ZAVE TIZHE FEEEED 2000 m 22 5 T O RBUEE A2 BT 5
ZLINTE, 20183 - 2 H OMLEREFATIL, SHRAEEDOR—ADBTNER O G, SRROEEEFH T
PEST D LN TE T, ABETIL 20183 4 2 A ORBEERZRZIC, TR Sl & B CRinA—1L
WYL HITIC N OEE LTl EZ i L, BREORE SOBEICOWTERL{TRo7. £, FEak
1700 m DEFRFAEXDEELHELEET LV THEE L, FHOT HOEEE OEROEREZ Ji~72
HiE  TBEARARIEEE DO/ NEEY Y — A2 N LT AR — L B B OER EO BT E THRIC 2 AR,
FRAD R —/UCE R LT RENC L 5 SV 2GR %, Fl—0uaH—0ROF ¥ Rz 01 A v & —31T
Rl LT, 2 ROR—/VOIRENT — Z IS ENE VRN Fedk SR 2 & R — L OFERE (32m) 72265
OMEZRDIZ. —J, R—E, EPICE 0T — 22 b &7z & EORKEITIEAM, fhifms
AT EEIINDHILOL L, MIBOESBEELZEZ CHEAZFHHE Lz, A—UIE e THRONE
100 mm OEFRE FRP /3A 7C, A—H"—I2X 5 Ll S1% 81.3~101.9 MPa Th 5. FA—/ILOE I
6m, fr/zmSIL32mBLVB83m Thotz. ./ IRTIL 316 IZHRRELEELIZBNTT 7Y 0
W BL 21T 72 WEEECE KRR EZE L, X O, |, Tt 3 S TF 7'V OfE/KEZHIE L.
7U%§%Tﬁﬁﬂt&%ﬂ§ﬁﬂﬁhﬁ4A&4&M1ﬁﬁﬁ®ﬂ%ﬁﬁ%ﬁﬁbﬁ.ﬁﬁ%éE@%ﬁ
FEELEET /L SNOWPACK # VT, SHFHERXISEV RSB (5 810 m) OXREGET —H# 0T A
ZA (BAIL) OF—2%& AL THEE LT-.

BR  SHiEEE S L O% IROHEFOFIEMT K 0 SRIOFA HRFE 2/16 19:09 LB L7-. KGR
A (P 810 m) CHIE L7-FBAARAROGIRIZ-8.4°C, FERIL 363 cm Tho7-. FHEAIMEIEE I 2 A
DIR—/V DT —H HEedk STUEO T ZEIL 2.0 W CTh 72D T, A=A HOEROHEITZ 32 m /2.0 s =
16.0mst LR LN, FKRMA—NLOEL OT 7V OESE102cm, 77V OFEEKENHEE K
MAKDRFEE (GKEBNOEH) ZRWI-ERHEFEEIL 451 mm THY, 77V O EEE T 442kgm3 T
Hot-.

EE  EHFRAR— LR 16 m sTOFFHNGZT DS

EHEHE U, FHAEE L U0 2 L B2, o | — Bk EEE

LG OEFEE 3 kg m3 L{REL, ﬁ#ﬁ@&uﬂZkL so | 77T NEEE: 150 kem-3 g
CHAVBOEEE S 2 B2 THEZ o7 (1) . K Foso | wonosaen o

— LD & % BRI DREVEIEH, ﬁ%ﬁ@£$0%w Zoo | Faan o7
(LA4FHEY) OTS m LHEEL, Hifi L2EARSHmAR Q1o | BR:A6msT 7~ it
—VOEHE IV EOERsy M bE 5~6m) (247> ThR—L @' ‘iiiiiiiiiiii/ﬁiLiZf’;ﬁ;i;,,i;iéififiiiiiiiiii:i:i:i
PN LE AT HHEICE DL, R—AnZdoamidsh Y e

X, BBREOHIEDRFGNREL, BHEEORTHETD 00 | 012 | 0_‘4 | 0.‘6 | 018 | 1
& 16 m s O TIIAR— AR D BT IS INZE Lo FNBOEE (m)
ﬁ”ﬁngwﬁg%—%%mﬁQthnmmﬂ&#%%, B1 S — L A 16 m s
FAVBDES73 0.4~0.5 m LU ESHIVUTHE 16 m s1 THR— DR T 2 TS ). H S A
NOWFIRS &2, F—ABHND 2 LisDh- Tz, e —

SE3Hk
1) A 5(2000), Tk, 62, 367-374.

©2014 - 35-



34 2014 ISSN 0918-1474

22

[EBAT —FERAVEEEERORERMICET RN
P TR RS K135 CLABIF - SHAC) SRS+ FSREE (HACHT - et

1. [XC&HIC

BB, AEKLRERZRE DRKDIIEC L > THREBEOREDME T T 5288 BEAKIZEDFES ~0O Lfliff
FEOMIMZE> TRIEEE N AL E LRV AT D, SO, EN~DOKORBICHEL R E OEEO @SN
WD BB ERORAEMEIIEMECHD, 22T BB EHOIAESIFCONT, FRRA ST

DRI T — 2 % ATl 2 i A T,
2. TRLEEMAE

JHEE B AR S T HAD R A F5] (2000 45 3 H~2011 4 3 HDHH 1~3 H D 80 1) x4, HHR%AE
RO RGBT — 2% TR T 7o, I LIZASEBINT — 213, 53T AMeDAS LabygEBR%
JHERT L A—FDOSIR, S, FKE, JRUEEO 1 RFERROBMN T — 2 Th b, FAFEERFTORIRIL, K
1B (=-0.0065°C/m) % AV TEEE AT IEL . Bk EIE, SEL5(2003) D H{EIZ L > TR EFHI LD REACKL 1
DR EFEBE L CTHIEL, fiEL-RURERE K EZ VT, IS (1995)I 06V VRIS 1.8°CLL EDGA %k
M. 1.8 CAZBELL T, BKENDIER & (mm) Z:Red72, B EO HFEEAE (J/m2) 1%, ITEEH(1991) 0 F

{2 T AMeDAS @ A IR (h) 2 BHEE LT, Fiz, FEHD 350
RIFHTIZB T HEE R (mm) 13, KFEQODOMARSEE lo 1~38
2> TR Tz, EHIZ, Kawashima et al(199)IZLDFEEN £ OEmEE
DI AR BT BHH TG LSBT B M 2L, ‘<;< X EBLE
TG =|Ta/Hs| (1) MF =%Ta, /Hs *+*(2) 5200' X N=20
ZIT, Tu IFRFHIMOFEKE(C) (2L T > 0 O5H 8 150
TG=0)  Hs \EIRTIRO THIBETE (em) | STl HREMHD ¥ 100 ¢ Qg@
0CLAED AFHRIROFERAE (C day) Th2, £ 5 Q% % ><>2<
3. fEITHER 0 |
1L, WEFRRAORTH & B (BRI ET) OREFR RS © 5 6o
MEREORFHEIAEROEEROBER THD, FHE~DKOMEHS ME;H%EEE (BTB~) (mm)
BERZVEEFERPRAETOHAICHY, RETHOZIIK g %Fﬁ%ﬁiﬁﬁﬁﬁ B ORI B LW R B
DG EDS A DI WNGEITH AL TD, BER LI A RO REETED B
ﬁ%«@yk@%iiéﬁéﬁﬁ (A FD, 2013)ICkBE, LEVE :0hD o
FHE Tl KITFESERBITR > TRIE T FICIALE A B | 75 . 1~3H
FEHI LA S F %u;au\ Lol SHHEREADE KT 5o, o RERE
MTERR~ZBEL T, 20, FHALOMEORkEIcL> £ X X EBLE
TEEBROFRAETME (S, TH) PRRDEEZOND, 2T, =4, 4K N =80
K212, TG & MF @Fa”éﬁf:%f?“ [ R SRR AR E 5 U 4
Kawashima et al(1994)Z55FE %205 BETHD, .2J:U\ £ 0.1 “, X O
FIF T I HIZIR N TMF 2/ NS, LEVBERLLS 0% X %ﬁ& e
NERORE CERNRALIZLEZ DN, 1221, RIEEHHIT 00 Lol A agr o Gt
ELOEBKEL, TG & MF HDRASA IR M3 TF 02 04 08 08 10
7ehsotz, MEBHOFRELMATT I, BE R0 MF (RTB) (°C-day/om)
2T Tl SOITEB O ER M A B DL LTI D X2 FTRAFEARTH OFESNOIRE AL
LB ZBIND, A1, ALiRE LSO #2525 R A Nz (BT 28 TG Lt 2B 454
TFRATEATO, BB EBROBAESRMERFIL T, ¥ MF O BEf%

©2014 - 36 -



34 2014 ISSN 0918-1474

23

FeREHT 12 361T B REEREH D ZBUHR K OBk T DB RE

IR - 0w — - KEEseth - R I LRSRS)
AR - ILHEA - IREPRME - IMAREG@IRKT)

1. FC&HIZ

TR, HARMEHB S T 7 KD S O RKIGYIE 1% < BETRE SN TE TV D, (FRRKTICE
FNAREHLWE CTH HhirT 7 1 v W (Sulfate), 4 2(03), —E{bHiHESO2) & FIEEIC, HIFTlEAT
4T THELEY EFSnTnd PM2s 6,7 U7 Kb &< kI Ca b, Z 2 Chitflg=7 1 /L
X PM25 DERITO—>Th D, £z 2010 FLFERLES O K ILTEEINERIL L TR Y | HilREh % %8I
G eRE S R S I TS S AL TV D T E BHER STV D, IR T 1 VL7 EOUNRIIE. EE AL
TOHBRDOERZE L TBE, Bl - BB LS 2HIE E 70D, AT Clda IRERINTICRB W T, Filg
HERI -3 KON bRR RS 2 EARIE L, BBEEYOEIE OB LA LM L, KEKIGYWE DR £
IZDONWTELET 5

2. Fik

FNBERNHICBNCT v H—k 77 —AN-2000 5 7 A L v 7 S AERDIC L 0 KRR &Rk
TEIZRBM L b OEMKIZHE L, A 47 n~ M7 T 7B Lo T A VG ZIE LTz, B kbt
(SO DFHANCIZ, HEADEEIL YL AHIIRIC & 5 “IRLRTEE H BRI CT 7R o 72, Bl 7 1/ Lot
Wi, EROGULER TTIE- SN CEONER CTh 5 %17 = A =% —(Thermo Fisher Scientific)#t#l4
VT oA NRFEERIEEE A NRERIEEE SPAS020 O = 23— NTO Sulfate 75 SOz ~DZEHHEE
BRald 572012, SPA5020 TaHll SHL7-HE & . PARTISOL-FRM MODEL2000 PM-2.5 AIR SAMPLER
EFAWT, REHO 2.5 um LLFOY A XOWy 12 ERIR, i, A A oy 2 IE Uiz slBkh R
HEREE (7 o V2 —1R) & R LTz,

3. BRLEER

2013457 A 12~13 HIZEEE D SO AR 7223, 7 H 10 HITHEOIEFIAK D28V T, FEFITK
TR H Y . ZORFORIEALE S IR S TWEb o EEZ BND, £72, 2013 £ 8 A 7~15
FICERE L7 7 1 VLRI JIC SR EE O SO42 KON NH "NV Stz 727 KEED T3 S 4k
SN KRKIGIEE RN L SN CE 2D EEZ B NS, W@HOEFTHIUEL, KEEERIEDR
BT, KENSOKIINEESIND Z L1370 A3, 2013 4 8 A, KEEERIEDBIEIZ Lb PN AT
B LTz, T s OXIENEE ST o2 b D EBE X Hivd,

Fig.1 12, 2013 4F 11, 12 A OERINTTIZET 2 HEEHE OREE (30 43if) 33 L UY SOz DIREE (1 W) OFER
FZo7d, 11 A 3~T BIZHNT TRl g ORI -2 BRI S iz, B I7 TR OFE RN 6 . 2 OHAR.
W7 U7 RKEEO T3EME O OBEHEYROREL T TWebD EE X LD, 11 H 16~18 HIZHBWTIE
TSR O SO2 35 L ORI 2N S =208, BRI R E O BB 0T b— W] FiRisf 10T % i
L2 L SN TNV b D EB XD 272, 2018 FERKFED /L E U THIZEBW T, HRRERERE D E D D
FED 40 fFITVEE D PMaes OIEENEIHI STV, £72 11 H 1~15 HOHM, 7 LA— Wiz s
TRAMKEEDMIEDRAE L TRBY . ZOBIIRAE LT KKIGE A3 A7 2Rk LT = afREtE b % 2
HiLD, KEENDEESNAWBET Y 0y Vi EINER L | BERBIE L., ZEME Ch 5tk
D BRI A 52 TWH Z LR TFREEND,

16 25
14 +
12
<10

m

Sulfate (pug,

o N B OO

10/28 11/2 11/7 11/12 11/17 11/22 11/27 12/2 12/7 12/12 12/17 10/28 11/2 11/7 11/12 11/17 11/22 11/27 12/2 12/7 12/12 12/17
(Day) (Day)

Fig.1 2013 4F 11, 12 A OERINTIICIIT DHiEAERL 7R (X)) BIONSORE (HX) DORERS

©2014 - 37-



34 2014 ISSN 0918-1474

24

BILRICBIT 58K « BEPOA T UVBABLOT AT & FEORE
VHRE - 0 - KT SE - R - LIRS (& ILRSZRS)
B - FA—H - JIESR (FILK)

XL oIz

HAYECHE L CWAAEkE I, 727 KEED HEEA ZeMENHRCE L T 2k CH 5, THN S OPEH A
WX EOTBYE NG i, 7VT & RESCIEERb/KTE (H200) 72 & OIALFAERRY) DAk % el ¥ T %
LoOrEZOLND, TIVT b REITAERRCHEELRMEO —>TH Y, BREEE(LNBRE SN, At
@%ﬁ%&%%@%ﬁﬁiﬁ+m®ﬁ%@#Twéné SE e EAEE(36.6°N, 137.6°E, 55 2450 m) Tl
KD DERIIOT TERRBEOREENRH 0 | FIPAEROREF R 2L TN D720, %gIT@%ﬁ
BT, BRI REE R HIM O KRGERE A B 539 5 LT CEHE L 705, AR TR, MILER S

BOWTHEBWEEN N ORIEZITWD, EEND FEA AU LT VT b REEREEICOWTHON L, 2
D EHBRBF M A2 MR T 2 & HITEN S D KREGKE T T DREFHREICOWTEREZ{To 12,

ik

FEEWrm @RI, 201344 H ONL - |BEETIT o7, MERBAUOBIHAZITWEE L0, $AEAI10 cm
kg Tkt 2o 770 v 7 U, BB L 723 BTl S 7 W FE LRSI KT £ TR BIR Y W EARTE L=,
TT e REOGHT 2T O BHE, BB 2 EERNCEE S, 13- 7 e U4 v -FRA NI T AjHE
BACIC L D EEIR 7 o~ N7 T 73 s mEZ RO CHIE Lz, &Y IO A F s D8 b il
WK o~ N 7Z 7IETITO, BEBERMOSHE DM ZIER L, 7T e REESA A DO EIT 72,

FEREBR

[X.1 (2 2013 4F 4 ATl - BRI DS ENAL L O A A 2 i)y DERE s34 % 753, NHy ™ nssCa?+,
NOs . nssSO042” DA U HTIZOWNTIE, WIRAPEL LZERECEEEO Y —27 O—BRHA b, Fiz,
E— 7 —HR A 572 3 m 40 ~ 50 cm OWEEE CTlE, {5iVEGEIDIE) 280 U=, SERPR IZIZmREED Lo T A
RENEGEENTEY ., BEEMNOEE 3 m 40 ~ 50 cm D JE Tl ASEIFBERWE T 5 NOs ™, nssSO42
& nssCaZ DA T U E— 7 N—HLTWDHZ Enb, Eib & NARRIRIGIWE 13Tk K O
ik SNHEFE LT B2 b5, —FH, RE 1 m HEDOEIE L. nssCa2tDAHMNE L ﬂ%&iﬁi@i&fﬁ@ﬁ
ZEELRKLZEEBEZOND, RVLAT AT E RBET, ETICHET L &E L oRBEEN/NEL, %
AT UG E BRI BREDO Y — 7 BNEHETIE otz AL TIVT b RITHERZICIER L b & &
265, FEEE FEERE 0~2m) T, nssSO02 & FNLV AT LT E R ;’E%b‘fiﬁ\ SIEOMEERH Y . K
VAT VT E RIZOWTH, nssS042 72 ED AN &Ry & Rk, EHBEmE S, BARCBREFIZEDY
AENTWEEDEEZ BN,

- NH k ssCa* (neq/kg) NO; K .
pH , e (heafke) (mea/kg) €I (nea/ke) 5 (Hea/ke)  nsss0,2 (peq/ke) (umol/kg) {mol/ie)

3.0 5.0 7.0 20 40 60 o0 20 40 60 o 100 200 0 20 40 60 0 100 20 o 0.5 10 0.1

& Jif L = & [z 2
O @ Z - 7 s T
Teews 4k AL P E L2

R E LU ETL LF
ool 13 = v - F S

ol
.

.1 201344 H 7l - DR D FESE W BN, O A A 5 DR E AT

©2014 - 38 -



34 2014 ISSN 0918-1474

25

ElERMEKZFAL-ELR LZ0BRRIEMREDRE
RMTARUE  YEDH— - IR - (LRSS - LT - IR (R LR )

IXC®IT

KT ORIy (EEEILKFEH0,), AHEEE{LY(ROOH)) 1, EIZA Y (O)Ir L= AL
IZEoTAERSND, £, ZREMEE(SO) DAL ZRES D Z &R0, PMys ODERST THH D
BRERIERL O AERRIC KR ELSHFE LTS Z &0 n, B EWIT KK CIEFICHEREH 22 LT
Do R, ENDONy 7 7570 RREHD O DB HRE S THY . HO0, DARMEE S
TV EEZEZLND, DD, HO, DWET — X OEFRENEE L 725, i EZEREKH OEiR b
FEORIEIL, ERIN TORBED AERGRIRCIEN « OB P2 BETH-DICHEETH LD, H
WTOEE T 17 7 A VDT —ZITIEFITD I, KL TR, ~V a7 Z—Z2FHL T, &LRHK
M EZ2D Hy0,, SO, 0372 EDORNEZAT S TG FRIZ OV THET 5,

FiE

20134F8 A 7 HIB L2014 423 A 17 HIZ, ~V a7 % —%FH L CT&E LIRS /K T EZ22 0 KK %
177z, i 2000 ft (600 m) 4 10 47 FEEIAKERAT L, &L 10000 ft (3000 m) £ T E&- L7z, JiEgH
AERATHIZ, I AR T ¥ o= LD RAHP OB 2 I LTz, SUBHRIGE T2, & LRSI RF
RENA~TRE L. B A2 U7 2 NI T S, 9/ HPLC « AR A R4 T 4 - g
HHAEIZ RO ST &2T o7z, FRNST UV ElE#E, BEHICROGEE~ES L, REHRRZIT -7,
ZOIFEICE Y BEHREE 10 LIRS T A 2 EMTE . FEORWIBF LY ORIEEITH Z &
WAREE Te o Tz, T, NV a7 ¥ —O®%EIERIZIE, 050 SO MIERZRE L, HEFHIZ1T-o 7,

FEREEBR

X112, 201348 H 7 HB XN 2014 4= 3 A 17 HiZBIT 5 & ILRFK T EZZ 0@ b, Os. SO, i
FEDOE T 0 7 7 A VERT, 2B, BUNEITo =W B I%, & bICEEEEROEELZ 1 Tz, 2013
8 HIZOWTIE, SO MR CIREN R <, EZETIRRE L /e olz, —J7, H0. 1% EZE CRRE
THO., SO EELY LENoTe, 2O b, EETIEHoeBILiE IS D EEZBND, —H,
2014 45 3 A OBRIRE, SO 1TMIEAT LV & EZETIRFITHE < . SO IR ITKT LT HyO, R EE AMERL VIR
HE(Oxidant limitation) T~ 7=, DL & ENFEL THLERNTO SO, OFLAIHI SN LD LEH
X HD, FEIIZBWNTIE, 7TIVTRENDERED SO, Bk S TH E THEMLAINRET D72
D, BRBFEZSOMMALRMA DAL TWDAREMENZ 2 HiILD, BLH L 72 2 B IR B O BN 4
HOBKOBHELZRESEL LD EEILND,

20134 8A7H Fik 201443A178 Fi
O; (ppb) O; (pph)
0 20 40 60 80 0 20 40 60 80 100
10000 10000
8000 8000
£ £
- < 50 (ppb)
p —e—MHP (ppb) s ——50,
1; 6000 -§ 6000 H,0; (ppb)
£ |50, (ppb) = -0, (pph)
= E
4000 H,0, (ppb) 4000
2000 —#-0; (ppb) 2000
0 * 0
] 2 4 6 8 0 2 4 3 8 10 12
MHP,S0,,H,0, (ppb) MHP,S0,,1,0, (ppb)

1 201348 A 7 HB LU 201443 A 17 H O ILRSIK T EZ212351F % Hy0,, CH;COOH ( MHP ),
Oz, SO, DERE T 7 7 A )L

©2014 - 39-



34 2014 ISSN 0918-1474

26

PERLEMEDREICEFEN HIEFRDDZER S

CRniEZ - tERKBAE ' - $ARER) 2
(TEMRZILERIFAER. 2:EMNKFIEFE)

1. IIC®IZ

EK%M%W%%%“M%T%%$%M%%W’#ffi LERHILTH D, 7T KB SRE
A DOZEFIRN B ARNE %2 P DBIKBR A MR SN TEEEZRT 5720, ZOR FIIALET 2 FZLARTIE
ZROBEENLTZH SRS, ¢%m%ﬁﬁmmkﬁﬁﬁi4m%ﬁz5&éﬂf%@ Z ORI OKIEER R
FOZEIUTHE: S WETEBR T iﬁﬂﬁ%<@bofwé Ltﬂof —HRICERBEIAAICHI N & SND, 1L
Mg Z 31T 5 7K ] @fﬁzi‘@bﬁﬁ ZIEL BT 5720 FE - FEEORBLIMIT L Z ENEE LD,
HES L i T, ﬁ% ﬂﬂ@mfm%ﬁ&ﬁrﬁ ;of%tgénéo:hif@ﬂﬁ’
T, BEEObFHE %x@ FVHERDZ L0y #ofwé T, MBI EE D FE CRHEERHC
Zﬁlbﬂ&\%%guﬁﬁ?'f%é(&uﬂgl%ﬁ);@Dtﬁ\ﬁ RFE S IR S80I 21T © ;ET\%%
FMOEN BRI U BEEICE ENAFEEL S L2 LT, SESEOMRERNAHET 2 2 LN T
%o UL, BBEIZE ENHFRITED O OBRECHE, Emn & OB =T 5720, RS~
ARy M TH- THEE O LRSI L > TR2 D, £ 2 TAFZETIL, %%m%%&®§ﬁﬁp
BWTHESWEBLINATT 5 2 & T, BHICEEN PR DERIAEHLNCT 5F 2R E L,

2. Jik

HRES L s D - & S s D 2SI Z ) T FESR R ORI EI T 7o, I CIIRMEHEZ TENR
AR L OB 2T 2MOMEEAH TR L LT, HiSEOLETRMOMSRLE Lz, £z, @iEmk Tl
FREEWICHE LTV, MELEZEIOG L Lic, BBIHIHSTIX, BRI K 280 0 NBEENZ L2
BEEL72 EDNR WGP RB W CRESEm @A 1T, BEFE L BRAEEEREND 3 cm METHIE LT,
{EFOTHOREERENL, AT LV ABOY 7T —2HWTHESEREND 3 ecm T &I L 7=, &
B L7230kl E, B L7V 7RI AN T, R S ETIEMRFE TR bR -7, BEHIEE A <2
DITHTREE THEIRAT Lo, FTEATNC SR CRBHE AR L7-%, pH & ERSEEOREEITV, T
A A (Nat, NHst, K+, Mg2t, Ca2t, CI,
NOs, S042) OHEZEIT-T=,

o it

6.5 | A S|

3. ﬁ%k%ﬁ
1 IS pH L BAISEEORIRE 77,

§<®%ﬁiﬂ®pHﬁ%ﬁhﬂ®ﬁﬁf%épH
5.6 % FlElo72, Lo, PEblHEHEICIE, AT
%< DEBHERAN 725 SN TS 2 LR 05, 5.0 PR---c--cofemeeeodee s
pH & EXUZEE ORR T, pH OEWEENCITE N
SUREEEAMEL . pH AMEVGENCIR B RS E ) A\ O 0% 5
L polz, L L, pH MEWFEENCIE, EHi LD ) v
bR O BN | R L 0 b
MBS T Y R E < frote, TR 350 T o
N ¥ﬂfiﬁﬁ%ﬁi@%ﬁﬁtﬁ@ﬁ%ﬁ%§ EC (mS mY)

WL EENTWVWDHZENREELTNWDHEEZD
na. X1 FEET O pH & ERIEEEORGR

pH

©2014 - 40 -



34 2014

27

ISSN 0918-1474

IS IEFRIKPD ) F o LKSEEDEA

O%tEEREAE (LA - B . kLB (E Lk

1. [FL®IZ

WEAEAR 55 55 — I~ 7 8 FB AT OS5 Yo K O IR
fbiE e U OKEREOBEH TR 2 RE L, £
D%, LG IEE Y A (RHEIRE 10ppm) <0
Pt o A (B 1500Ba/L) & & e 15 Yu K~k
gm A 0w A L C 1 [l o st T 1/100 ~1/1000 12 B
Ye SNTKES T, KEEEORMEZER LT,
L2 AT, KFEIETIZ HTO (it - U F o7 A
K) HBETET. B R Ak
ALPS OMEETH o CE T, 1HYKOITRE &N
W2 %51 F A ITERIC 72> T WA, RINEAED BT &
DR NITERSREICL Y DS D, L
L. RDODENLTWVDEDIX 40 T b DO REDK
EEMICET L5 TH D, EHSIIHMAK HO
ERUF LK HTO OKAEMN 0.00 CE 2.24 C
TRESERDEZER L, LaL, KIEER
FCTIBEMEYE R 2 2o T, HTO o fth
VICE UAKDENA HDOCKA 1.9 °C) Z2UHL
7oo ZIUD ORINLR DK S O IXFEAH O K E
MEANFOK LIRS THD, PEOEKEZS
Teok % J1 2 THIl» THDWRDRICAE 2 3 L O~
AR—E P TRIEEIRE LTz, WHESFSROMT
OB T O 5 CTREE T o HDO 43 1
WERA~BEL T EMIFF L, &£ 2 AT, HDO
REOHREAMETH D, BEXEEEH, 14
sma~< b7 77 RN SR EL Ry, BE
SNTEHR BRI TE 203, fEX 2 RPICR N, &
ZCERNIEEE L OKAIZER Lz, 0.01 C
HEONy 7 < ARERZF -7, ZO%4A HDO
X 0.5%LL Lo @R ICIRE S D DNy BED A]
REMEZRRD Z L1 TE D, (M) FULOREER
% 6 77 Bg/L X HTO R £ 1ppt IZFHST 2005,
1%TH 10° FOEBEIZST-5), WBEEZ MK
biE & BT LETHA-,

2. EE
2.1 MXIEZE HAESHKZEZHI- TEERNOR:
WEREG L, 1~3 CoOA=EIZEL, LIE6LEB
WD BLIREEZBRAK L, WOEHEH > T/hEk
FEIREIZ 28, KR EWH D, KA 0.03 °COFEIE
NIEAT 0.02 ClcZEbo7-, BHAKEEL 1.6%0
5 1.1%~ 31% A Uiz, WAHO FICIRE AR
72\ B HDO 43 F O3 TS TEYY, HDO 43
TN FENCEZE LR T AT FRICHE A Eh

©2014

s RFRNLAHE) . LaBy (BRI - FK)

HZ 7, BRYIRIRAFT VX FRICHAA
%5 HDO 3 FOHEIGRET &2, 1 TH%KD
HIE R NRAEREORA T 1 AL D L
Eobierolz, W, KK 650g (ZHiKKZ HI
723 650g ZiRA L7, FHERDIKH+0.033 CT
Hol=bDN, RARRET 0.025 ClcEbo7z,
FIAOK (R0 O FITmERRE L 72 o T2 Z & 1T72 D,
1 H#%IEMOKAEIEL 0.015 Ciziro7-, —Jifk-
= E=OWEE 0.015 Cloe > T, RO EK
TEEE I LTz,
2.2 ASLZE HEL0MmMm, EX 1m OfFICEK
HYKREH -T2 B 2D, ROIMIZE 7T AT —
VT2, NTE O B SRR ZR F L2 0,
WO L7 TWEE N L= L CRIEZN % R
D FT 5 K21 Lic, #IERICE R O % it
T AUt o HDO 4y 103K & $2fil L9 <
2 EMBE L, THOLmMHE LI AEERK L,
KEABE LTz, VR OB WA II5h & B L 7
MoTz, 1 H 200mL 2 E DO & D /D 72 D GE 1T
TN THEN R D FED BTz,
EIATE—=HITHT-WKEANRET D &
XN TEBE RN N BN D, KITET TV DHZER
O &P VT T AT D LB ITHTH
T 5, Thvak e MCEKREZBGFREIZE
ZHZETHKRSFENBTERNWNESZ X,
£ 1m OFEO ZHRFE ONHNIKA 0.03 CTO
HAOKZHI - T2HZF O, MW 110mm) (1T
MAKEZHI ST BLGED, ROERNTE T T AT
— L TCWrEAN L 7=, BB ST & (FEAKIEIR) 2
FLTL B EKRDO—EBITEH - THEY 23E F i
SEKEICADEFATH 5, P OBKITIRIE
EEDLO RN oT, D%, TR DR R,
FREWMHBBROONRL poTz, ZOLE, WE
L7ZAKRERTHY , REAKERERL SN &5
b, K TH-o7=, NREIZEHE O D EAKKDK
REDLIDLUTF RO REZED, TR
ZRlEHERVNARDL TETH D,

3. #bhUylIc

HTO 7k, HDO /K®KEDEWIZFHEH LK
ERNLAEDFEERIZZNETO L ZAHRKT 50%
BREDERWNE DI E 71—, EBRITEROER T
HDHN, THEREmOLEMERETZ L2
DOFFFEIZ LTV 5,

- 41 -



34 2014

28

ISSN 0918-1474

IE R RARONTHOKIZTETZF o N4
fH =

ANEME T O RAREO—MIZ, & EFFEICBRET 5
AW, B 7e E OB RO AT SRR S - L ED[E
EWVWIHIECYERH D, 201441 A 15 H 10 Rpete, &
FDMEL 2 W0 LT RS, M3 > T T, KIZB U2 L
WEOF U NAVEBNRTETCNDLOERAL L, —HFE~R
STHATHOMEZ L, BERGICHNT T 11 K~
12 e, @Bl L, BE TR L,

(FUFNABEIL, KITHRNIEE BT L & KORNER
Rl L Rl 72 fEFE A IO RIEDTET 72 5 6 D, HATF
HREOR R OFERa—T—BdbD,)

c ZOMIEa 7 U — FiED O NLTHLT, KEEDHK 18 e
LV, mOTEEMITIZH VIS 650m, JEZIZVW< D
MRIRMN B D3, WoToDIXI DN T TF7E 572,

(o MIFTZRS | FEEAD LR Z & T, BRI AF] &
Exbb,)

OKEDLESTRYH L, ESEHN Labol,

OKERBED IR NHE RO FICEE . KBEICL DT
DML TEEE R, (CELEHFBLT
Wik D BFIR O FARA L)

-1 A 15 BiE, /MADERIRSKIED —3. 8CTZ DA DK
i, FIXFELF, ARKFHILS. 6 B & B olz, &M
WAL ED | #R (BRUE) 2 ARSI O KEH ) %5
STz, BEHEEITORBIEY . L<ENTHZE L
MoTZDTF U ENBRHFRIZEEZEZ B,

OKIZEMR U D LBENHELVOT, EZIE, FoaL
BUIRPER TR IBE RN &L EB 2 Tz, L
DU REPEZ TR THEETE L 2 & hbhot,

1 BEEOEOANTHIIKIZ-T,

©2014 - 42 -

3 Japan,(C)ZENRIN /

3 ARERAOUMONLE (Z OFI7I3 0 o fEEH)

12

10 aRERE  w HERERH

L b LU LML UL
11 li »B 17 L) 21 25 ’TI 3

X4 oK% T—4% (2014.1.11~2.8)



34 2014

29

ISSN 0918-1474

ARFEICE T SRANDSRBIERICET AR (i)

KHE (FBX - - IRE - ABRA - FRBYM GEEX - LFW - WOFXE (RFR
REFH)

1. [XL®HIZ

2EFRORRM THEEHER] THONOHEE
WRBZERRERNTIZ KA &0 9 B I FET 5.
KAEIRO ATl B ORISR, KA
WA 5 2 LIk T, REROKDIIERK &
N5, FloZOXKIE, BRD B E HFmEIC X
S>T8 HEF CRIFEEIND, FEHEDLIL, ZD=2=
— 7 IREKBIRITER L, BT L HmE A B
ROAEIENENT 2D DO EIT> TN D, A4
ZElE, BN BRE T & D WIFR AT RO
S &, T — X a & o RGEE A Gt
BE L, KORIEZF G 2R OMmEJEER D L
KBEPALNITDHZ L HZHE LTINS,

2. BAExiRih

2012 FFEIZH| &t & | BES R VRO RHHTIZ &
LKA TR E Lz, kid, mdbaias
A CEEE AL, B S IS ERIZO TR D
BTHD, BNOERET 1,300mT, ZORDVE
i, HAERHAIOR MR CLE LTV D,
3. AEAE

2012 LI, T — 4 v ' —HEREfT & OBV RS
FHa VTR Z R 228, BUNN ORI « S
BREIC L > TR D Z R EA o T,
Fio, BWREGEFCIL, &2 M ORE L)
BESTDZENTERN-T, £ T, Aif%ET
T ISR A A L, R & [RIRELC
JE\A] & DZELIZ DN T BB AT 7=,

4. AEHR
4.1 &R (2013.07.14~15)

W, KR 23D B HICHIHERA 21T > T
JEA & OHEE LTS, B DR ETEER I,
SRR & DIRFEZEN K E < BEH- LTV 5 ATREMEDS
m< OkFHD, 2013), KD T2 B &L
VLR & D35 TV D D TRV EHERI L 7=,
Z 2 CHEAEREI T T, KH - o R &
JEGEZFH <72, 14 HO&IL, RIEDES AL 5
TR o T, BRI TR AL, Bl
1To72L ZA R0, 5m/s FEEE DA EAIR
EHLTHY 1A & OZITRRD biveinoT,

©2014

4.2 BERARERSTIZKLSEA (2013.10.13~)

BN OEEENEUEFHZ, 12VOT—y T
U—&EHE L, RIS Gl Bl 2 R T, &
DOFERAX 1\Rd, ZOBHEIRTIX. Bdux
WIEAMRE L TVDP, KRS P DR
DORFEIZITER & 3 Do T, SN[ E WAL
TUVz, UL, 14 Bo®mix, 15 Mk
A NE DO T T E A E 25 TR L IZER Y |
FEE 15 H O RN WAL (2 boT-%, A
2 TR L) I boTe, 2ok, WETUTED
SRR D, SR & OZ LIRS L TES L
TWe, ZOZ Enb, IREINIET T BRI
IZBWTH, BEOWRH LIIAAKIRICKE KT
THEN) ZENRHLMNI -T2,

F7210 A 16 HiZ, #&HEAE HAANED ST
VN, ITPE D AMeDAS FEE O SGBLIIE 2 el L7
LA, 16 HOA, SEEJRGH 3. 8m/s D LLHIHIGR
WEDMBLR ST e, —7 TZ DM B Tl
PHEEIZ EDOH S 1.2m/s L FTH Y AV
ZRGHNE 8D, MEE IR E T2 &R,

(mfs) HRAROREOHMEL
w 0.6

CEE

A 04

]

02
of P
02 r

04

=

S

06

Eittflh

-0.8
10/13 10/14 10/15 10/16 10/17 10/18 10/19 10/20
20134

1. BERNEEE L8R (2013 410 A)

5. ¥&o

AWFFET L - T, WIESCTIE, T4 oM
BT, B LKW - FRICIEmE N LD 0 15
HZE, FLTUOMRIEOEENRE S FEL TV
52 EMHLMNI o, AT, TEAL o iR
IZBWTHRBRICIHEZIT O LERH D,

- 43 -



ISSN 0918-1474

34 2014
Jqar720k EEHEER—2
g R (PSRBT - k) . BEH R (bR BRERSARD) .
KeE# (Abk KBS . S EAN Jdbk KIEHF)
1. (FL&HIC i U
GRENE dbfS L@ Zesstn— s LT, 7 4 > 7> FALE iR
OALKEE £ 0 [E3E (£75) %0 F LA HIEO R & EOLH)
AR, REESCREIC L DS OWERR - LR E 2 B B EQdinky e
CLUTOBEE LR OFAERORREZ L LTHEm LT-. ““““‘“:L:ml
H’Fi&f Wl ERiE . TR 2 RET 5, ulus
2. ﬁiﬂll)l/—r* 'Pulkkilﬂ."
X 112 Lz & 9 1aidl (Utsujoki) oAbk 69 JE 45 457 6 81 et
Juws
RIBEHI I > Ty v % (60 12 4y) £ CRIFL, 1 =
00~200kmFET 17 OBAS CHESHAEZIT i inflg g 000 _
o>fc, BEREOY 7Y 7%, BERELEZYT Y ®1 74052 FESHEGEHE
Vo7 L, KOZERN
Pt VML O RE % R P L
tTot. £1-. A— R E SEx :TW A :2 —
DGR NSA T B -'., *' }i
DHOET00 mAD. | e — \
L] I |..' ; I'I I . . _j .'l .
’ff&l/ \O)&i Kemi, OU].U D SRR : o :\:Tl::x o wo (|- -8 -ﬂk_l: e i Lovow ;{d;p‘v;?u a0
o B 3 3
MEFTE mThHD, 2 Kevo (£). ALLUE (B) B AREGER
3. REMEBAKR
W IS B Dl &R, KB DR -
DEVNEL, HEREVNEL DR Ao ) ARSEBWECLEE | 20
= | —2 70
SR BN, KORERMkLONTE 27 o €
g -2 @
RO, Al su kY s, w5 o
B AR D L OB FRORE D@ sl s 0
2 = ==
ERY . HHMIEEREODYIRIEAS o et e o
BlAHR< TN 5 2 EAVRRS B, o |
) 123456.7891011121314151617
BABMED I SUE ol Station No.
OFEKBIL i ; ;
5D=8.2+6"0+27 (R?=0.98) | -1 1 MW A3 M B SRR Eb
Lttt E ] / Sampling Date
TR P X3 a) FEEHREE DKL EFR LD T
o , , 077 A0(6% 0ORNEDFER, §DINED
30 -20 &un-m 1] ‘ﬁ%&)
i b) d-excess (RO FEH) Ld - excess DI
M4 5%0-0D FATF Tk 7= REDHET77)

©2014

- 44 -



34 2014 ISSN 0918-1474

31

THETZE TS5 ZHRKELMER 7 LA FORER
PINHIEE G AT A TS

(FUSHIZ FEBHEL CTIE—%IC, MERNC2 D EEmNHN, BTATRZDE 9107205, +HEIT IS
HOEEOIHEIUILEFICAS D, DERITTENND RN ONEZ HERTE TCENRAL R HD, i
TEDX YRR TT NR R EFRZ LT T. FHEOT IV RIHFEE O CTRIZEWO T, HiEk
DR 2 R F TR L L THEASNTE . FHDOT /AN RO L, #HEREE (LA INET 2 2 &2
FRIESNDDT, TE BEICE ENARMINERT VLR RER FEELENEBSIND LIk, *
DONEOfRIA % Bs LT-BHACE T /UL ED 5T D (R, 2008) . = Z CTHHAIMIZBW T HEEN
ORMDNEEOT NARREER T SHETND EEXTREOT — X &L, MEMOT LR EFESE
(&) & ORUREZTITHT-.
FHiE RATICIE, BRI BT & 2 A+ B iTEREBRH O #2551 2 36 CRIE L 72 2002~2013 420D 12
Ao Bg, A, BKE, BEEERREORSET—4 (1FE) Z2ERA Lz, 7RISR (11~12
RFDSEE) A AStE (F) TERRLTRDI.
BREER AEHORBEIRE T AR ROZBLO—FlE L TEEFED 2006 FEOFEREX 1 1R L. ESE
23200 cm LA ED E X DT LR KT 0.7~0.8 Th o728, ﬂﬁﬂﬁﬁﬁﬁﬁﬂﬂ9¢5_0h17w~%
BRI T L, FEEED 50 cm A7 5 & TR RITABICIE T Lz, BSEIIIXSmihr vkt
RERIOLOHF|RDH T LITMZ T, MBENICEENTW AR EmIZEND =D L,Tw«b#ﬁT
LizEEZ2 b5, MOFECHONTHBSHO T VAR RITESEOB IS TR T L2, BESHEAFRR
&f%of%ﬁ_i@7w«h_ik%&%%ﬂ%é_&ﬂbﬂot.mziﬂ§%_ﬁﬁﬁﬁ4mﬁo
m (272572 & EOT IR LAY, 124FMORK, R 0.89, 040 Tho7-. X 2I12FESE
f“ 40~60 cm D & X DT )L RIEEE & LM O R KA S K EORFEALZ R L=, TAXR REZEFEIC
K<, DEECEVEAMA A D, ZEFEE, BBIMNE L THESNICIIAEN D MR LL< 725 2
& EREEHIMPE WO S > 7RIV IAEN DI M H L 70D Z &N, MEHOT LR RHPMEL 72
LERBREEZ HND. Fiz, +AIEZETHRR BT I OKIR & KR E WA OB
BV, SHEFRIAFOKIERE CHROALERO T, KREDEELHED SV (Takeuchi ef al, 2008) . =
59 SR ORHE L BICE TN RO BIZEHER H D00 E L
SE
1) HAMER - HPZRHE, 2008, KX, 538-547.
2) Takeuchi, Y., Y. Endo, and S. Murakami., 2008, Annls of Glaciology, 49, 7-10.

1 1600
0.9 4 40-60 cm 1400
0.8
1 0 1200 =
0.8 2006 o %98 TR - 1000 £
o *,
0.6 Cp,déo X 05 L 800 ﬂiﬂ
v : Sa <> =
< Qs IPER° a5 P 04 1 L 600 gl
0.4 o
=2 . O 0.3 A m
N o - 400
0.2 0.2
o 01 1 200
0 - - - - 0 —— 0
0 50 100 150 200 250 P O PP P PO OD DD
LTS PP
BER AT AT AT AT AT DT AT AT DT AT DT A

K1 2006 F@EHOFEERE 7L RO, 2 @EH EEHE40~60cm D& X) OT L
A RYEHEO & A DO ERFES /K e DRAEZAL.

©2014 - 45 -



34 2014 ISSN 0918-1474

32

BAFV/NEIT 7 OEEBMIMETO LRI RIZTHE

Ot Bl FRXFEXE - EERZHARA. NI 7TERRMR L E2—) -
AR RA-FERB METRRELE - EEHEHER)

1. [FEHIZ
FEOHEFE  HFET B BRI RIT TR ZOWN T, ZNETIZE S OB R 70 TEZH, L
MU FER COMF R FHN T T2, BKKETIE, TV-TABFUmEioT 7 ALRIZ, 4‘% RS
BONDHMPDAL CD. ZDIHFUDHE ZT =T IR T, D CREAR AR E kT Fas
T F R ETERL, NN ADEFEEVED T al 7 F B IRL3Ai T 5. ABFFRIZTFV ET =T 12
B DMK SCGEIREZ BRF T DT D DAT T DONDELT, TEEMT %227 ) (lenga: Nothofagus pumilio)
MNE, ZDI DFRHIEIZ BN TRISE N KSR BIIIZ TR, ZNENDOREER LT Ty VAL T 5T
&EC, lenga MOS0 B R KT TRBEA TN 2282 HRUET5.

2. BARRHiE - Ak

2012 4 9 HHA)~10 AHHOMEE S, FUREET A2 Coyhaique i 55 kmlZA7iE 3 HilkE,
Portezuelo Ibafiez (46° 04°S, 72° 02°S, 1110 m a.s.1) IZBWV TR T BUNZ T 72, ZOFHETIEAE) S (L
REARMEIZDMT TlengatkD3 5373273, ZRARBRFUZIT MR ZIFBRK  BHHIIZ 72 > TO D ET IR 6005, Bl Xlenga
MW(MWI“ 1875 A ha'!, SEHIfEEAS: 19 om, FIIMIE 11.6 m, PAL:1.4) &, #J 250 mifEn /=B S T 172

) SRR TR L - O 4 Gy« JRNmJRGE (2 #1550, BEK - TSR (B0 ) & 10 43T LICEHAI-Fek LT, F725F

@E&TE S EO BB HIR 12 5 B EEfL7-.

BN KA TEDOY L ELTE T T 7 AW TE, RN THE=Y 47 a7 OFBHIER LD LR EL T8V 71
ZHWTHEH Lz, 7SR BT AR BITNEE KGR OB DR DT, 7o, HMNFES DT /LR % IEfE
\CHIE T B ENNEECTIH T80, AHFZETIIHANERRIO 7 LRI RIC SR ET 5.

3. &R

2014 42 9 A HAENZRITDBAHIOFESRITK 70 cmTHY, 10 A PANTHB LTZ. ZOHIRH, BiHIOKURIZ-5
~10°CTHRL, MNIZEB T ARIREIE IR TIEE DO -T2, — 5T, MNOEK A H&ERE, ©
AVEFLBHHID 34% & 32% DA R LTZ. Trﬂ%ﬁiﬂzﬁ&%%m%%:;of BRI B2 DL DD, FEIZHNTRE
EZRUTz. ZNBIEEGRIFOENOFEREL T, NI D IEMES &, BT T A, Y»*?ﬂ7?y77<®f
1%, FRENBRHID 43%, 54%, 58%E7roT-. WD T LR EMRICILAENELNERELIZEE, FRND
ANEEAET, R B ICIXBIH 52%, 2« R HIZIE 41%E720, BHAAREY CIEBAo 47%C 3%)’377:—(5"%13&
57.8 W m™?, #kIN:27.2 W m™®). [EBRHUR &, BIEAT To 7R, BT T 7 2L E N OB EEEI 3 2 B
BID X, BAHIT 69%, 50%, ~18% CTHY, RN TIE 74%, 54%, -28% ThH-7-,

600 150 50 700
& Net Radiation & Sensible Heat Flux & Latent Heat Flux ~ Heat Flux of Melting
g g = ¥’ P
é 400 = 100 =z 0 £ 500
<) <] R O o <)
z k4 PR 2 z. Z
= 200 b = 50 ﬁ#" * = 50 = 300
- oy - o - w®
s -’ < o . <
> » > ]
£ 2 3 =2 =
= 0 = 0 5 = -100 = 100
= - = =
x 3 < <
D D 3 Q
= = = =
-200 -50 -150 -100
-200 0 200 400 600 -50 0 50 100 150 -150  -100  -50 0 50 -100 100 300 500 700
Heat Flux at OPN (W m2) Heat Flux at OPN (W m2) Heat Flux at OPN (W m2) Heat Flux at OPN (ms™)

X1 B (OPN) AR (LNG) &I D IR &, BB T 72, BT To 7 X, @hEEEO R

©2014 - 46 -



34 2014

33

ISSN 0918-1474

HENATERAVSITBKMRDY I aL—a Yy

~ZM2

FRkITOv I DERELFIFMR EKEETIL~

OREMGTIE, IS (RMEFREE) , bS] (R M BRI

1. [ZCHIC

T AT 7 v MEHEICHOK L2 & & ORE _EF- ok
IRE VI 2 b— N ABmEU K 2 AIA AT —IR
THEFHIMEESTTNVEIEY, FHREERZ2ERT
— X LR L CEORY AR L Y. AT,
BEETLAVEHR LT, tRK7ay 7 IC#EHATESE

TIVEAER LTz, FTHAKFERRIC K 5 /KkEOE(L, i -
AR DR DR ERE F & R R O i kv 244
RGE LT R s 5.

2. HHEER

20124E» 8 H 5 A5 10 H £ To M, ERBEME
FRFOREN TIT - T2 B/ FEBRTIE, 60 23412 1.00/m?
HOKL T, 7r vy 7 OFRmENTOEEZIZHE L
2. FERAEX 1, K21RT.

MLy, 72777 ay 7 OFRAEBEIIRS

50CETEHLTWADIZR LT, k7T a v 7%
A3CLL FIcHd 7z,
B2 ONTKGDRARIELIZZ &I

FAZ7IItE

X, kT ey 7 RIS
5.

50

- 130 -I
— 155
‘ 180

9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

FRAI77IL 7Y DEFNEBROFER

e

X 1

50

BRKIREE[C)

30

9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
a2
2 ®KIOvIDEHENEEROIER
3. BITETIL

B I KOEFE I 2L — 3 U EITD
WZIE, TOHSOREA KRR FEIC L AWE & ED
WX ZEBETDHVLEND D, B OFKEDO R TS
2 KA EAEEE Qelidk X TEHE SN D.

©2014

e=pE-L

ZITC, BIEFARE, LITZAFEE, AIIKkDZEIEhER
T, TAZ7 7V DL XT g=1-e™LET /ML, K
DR SN2k Ar U CHEERBAEC &R ST L RE L
7-.

%KTD/7®%Q®K%%4ﬂi = JIIPRTAL RN

%ﬁbfwékﬁmb KRB TN DY
A%mu,g IZHEE L CTWASEEE0& L, £ DM
VTR RS CHRRIEMHITE L 72, B (XEHERE R & B
BN—ET 25 L HoFIT8RAIC LY 05 & L7z,

4. RRER

— ERAT4E R 0.005(m] —3EENE_0.005(m]
50

45

y-ﬂﬂ

o
4
g 35

30

25
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
23]

X3 RANEEBITHROLLE

WIZET NV ERHWT, e ioksE & fokRRic
DOWTHET L7, &M, Bukz Langs, B
B & A UK R, BUKMRCTROK L725E, fuk&Es

155 L2 E, BOKRRREZ oI LemaIc L.
50
— Bk
45 /N e 1.08/m +60min
— g ~ =1.58/m60min
_ AN S\ |- - L0&/ni-30min
?240 ,, |.\ .
L] 7 N e et A
g 34 _v.-"\_\\ -, ‘\ - ‘
g 35 - = '\._.:_: al ~T:."..- . >~
- “-q— P e
30 T TITeATN
25
13:30 14:00  14:30  15:00 1530 1600  16:30  17:00
%
M4 2al—>avICkdBREERELEIE
Blalmnd E91T, BukEE 1552 LT, RO
7K DH V%ﬁﬁ#%@b K ST K DOFRIE D
FPRINEEIXER L. —J7, 30 0HOEKEIT

&L BINEE % 38 CLL FICHERF C& D Z &bz,
ZHUXT AT 7 v EDGE DI E LWBUKSEEEF T
Thb.

5. &EXH

1) FEIEDhE - WHE A T2 NI BADIRED T
2 b—3a v, BKIFERFRS (2013- Khif) GhlH %
B, p.290

- 47 -



34 2014

34

ISSN 0918-1474

HE/ A THKDEFARIZONT
BRSO () A, EATIER) (RMEITRHEAE)

1 [XC®IZ

HE A L, AFERZERERO S TEEIC
JRL E R L TWAHERTH D, T OKIFEITTICH
TFADFIH I TODA, @2 KRR,
HFARAAR T REECHE L T ORK & 720 5 572
D, HiAKBKT DEI ORISR &M KB HEA TE T,
LU 5, HiKEKIZEDEGETH, T
KB EIZH AN BTN D &, 012
BRETZT, HE A THEKIZIEEZ 2@t 5
T OIS, ZOWHEF A THKRDFF O R
BEFIHT s enTEE, RO BHDLHITKRD
WD BRSNS, Z 2T, HERRREE
DEIZHONWT, RIEICBIT5ET N7 —ANLk
HL, MEE~OBFHOREMEEHE-T-

2 FRETRBUKEEREIFUK

HE A T ORGHIKEIT, K[REMH LM
RO N DRBIEEDOHUKE L, / AN HD
WK CHEBICIEE K E LT 57200 ) X)VEAED
BUkBZHE L, ZWHUKEEZRATS V. A%
FEHEDOBUK DA XA FE T > ThHhHHEKRE
BN, ) RVHEHEOBAKDEAIE, E KR THE
KENDIRMNAET D, K-1 IR MOKREMHIC
BF5, BEBEZLICEN LIRS EREL ) X
NIEEOHOKBEOFHEFZRT. WENS nZ T
[ % 5 ERE T, [RBEEEOHUKEEZ 7 AV
YWEDHOKEN B D720, BWICIZARIEOKR A4
THZ L LD,

3 [EREHICKDREIEK

HENA T ORGIEEOHUKEL, FHHKES
RO DERE SN DRFHBEER S, HRIKKIEDO A
SEHE R O SERGEIC LV ERESND. O
EEIE, BEOBERFICBWNTHSRNENTX
HHOTHDT, [UENENE ELTHVEFD &
T IRFIEOKS AT D, EKIEE 4m, LR 300
m OEFICHEINTZHE A TEZHEL, 7T A
X ZERD 2004~2013 D 10 > — X OREGT
— A, 1 FEEEORRIEEDOHKEE KD,
REFOBUKE L DOEERFIHUKE L, ZORAE
EHH L7, A2 L OBUKE & SRIEOKEZ X -1
TR T. BEENZS KRR BIKLS 25 1 Apa~2
HHATHREIBUKIZIRAELTEY, BUKERITH

©2014

T RFBOK D EEZRIT 40% A1 & RD bz, ¥
EKROBINET VAT, JRkSNDKIREHE
KEZRD, TXTEMBIHEATZE LIEBED
A AT RE R A E IR B Z S ISR O TR R & X -2
(RT. ERIREDY 5 m LR DIEE A 7T,
EREEFEO 10%LL 1, 100 t At D E 2 HEKIC
FVmERERE I,

4 SEE/NRATHKFIAIZONT

PNEBE OIS S, THEKIEE, @MEICEZ D
BNELFRDM, PKATE~DOESE LW HET,
PRRFBOMEFHITEN DB I b T 5.
e r BT 7o MR K % BEBK 72 < Fefk £ CEVED S N
BHTHDIN, BKBUKMTHORDME A 7 TiX
HEVMHH ZENTEXRY. HIABUKDEAE DS
FIHEAKEZIE L oo, "NTLALLAE LT
KEIKZEITZ D XD IRHEE A TOHENE, D
RN ERVE LR B L CRIT 2 HiEa iR L
TWE =0,

1) BOKEEMERERE L~ == 7 URELZE S (
2008) : BUKIH T hiaxaxatht - MEFFEH T~==
TV, p. 122

2,500 100
BKE
3 REHKE EIRIEE 4m, ERIER 300m
2,000 = KR RE i214°C 80
—O-REIHUKE ok 63.9

1,500 67 540 R

51
50.0 50.5 71 467

-
S

T 47.2 465

IS
o
BFEIEKE, %

@ 1,000
&=

500 -

N
S}

0

o

-500

N
S

talea|Ta|ra|ea]| T | ta|sa|Fa | ta|sa] T
12R 1A 28 38

-1 ZEE 4 2 RRRMITHER D RRIHOK

1600

BHEKICEBMETEER | EHRIEE 4m. EERER 300 m, BkiB14°C |

ERRER

1400

1200

23t

1000 33t oy

35t

3
<}
S

179t

MEAREE (1FHY), t
[}
8

2
IS
S
S

N
=]
S

0

6m 8m

4m 5m 7m
-2 LA TPKIC K DS TRE R

- 48 -



34 2014

35

ISSN 0918-1474

VAR TREBNIRIZETREUAE VA TLDEFDR
MR, OAREAN, 2l (RESAAED, A (REZFAR)

1. [FLEBHIC
HERAETOZIURES AT LAZEAN LA 4
TFHRRIENT AT DOWT, 201347 b 9 BT, T
RBECHERER EOKMET —Z 2 E L, WED
ROREEIT TR EVEERSE L2 Y.
AHETIIHEBENOWET —F a2 MZET 5
b7 VU TRERE D LI, REMEICEET BRI & L
DOFRY 2 2 b —a BT RE2MET 5.
2. EEHEE
FIUDOEMIT K ER 7 2 DTN ANDOEASH
Ty UETEY, BRSEDLZ LI THATD XL
X—ZWMOWHLAELTWS. FETI5HORET
900t BV, ZORMIFTKN20c mOEIDEH I
L RBES IR — R TEDILT WA,

LEE =),

L
AT | hiam
{ AR

L KOMIER

Hr7
RrkEvH

1 SWARBYRTLORE

3. ‘EFEORE
BEFm B & FInFE Y AT b ORHFIE SR 21T -
T MRZEER 1R, EREHEIIHRILE ) OKEE
TI DG, WAE AR ISR L 22 D RS
BEOET TN ETNSEIT L.

®1 FHERTAH/SE

E &R (M)

72 S EIR H R AR EAIR =ELnE
b—hRT bE— bR VAT A
BT 7 | 24
FVT—H— | 43
| RORBRACIK | o | I RRA R 987 Ficl i A 7
{[H] (10 55 73#%) (11 573 b T B
f‘ﬁ Bk — k 53
# Ry Tk 6
THEfRe | 27 THMNAE | 0CRH) TH4 0
G 100 G 287 it 113

WA | 37 | mAEAR | 31 | WREAR | 6

7

v

O | EAMAEL | 103 | EAMIHE | 92 BRI | 43

p

= FLgER | 23

A

) # 140 7 123 7 72
ARt 240 aF 410 aF 185

FRIRTEBY, BEFEOZEZREE HP OB 24
TRk LT, BUWAREY AT AT 18.5 T & 225 E
JRHP @O TI%OERA CTHE X5 Z EnbhoTe

OB IIMBERS I EEFEM Th 5 b A1 ZFIH
L, THESKREZNUTITo7Z &, B kAl E o
AP TCERTIELTo TN L, P2 k5.
Fro=raXx ML, BRHAICED B A R AE
L7y, FEEEE AN THL IS Lo T,

2500 % -
. mEAm | 0 0%
FrE4E { 8 90% B AR R
2000 | x  HESS | 80% | 86 (Gl]
Siy---- yaEmE |
- 167% 70% |
1500 = 60% |
15w 60%
1 i@ 50% [
1000 0% |
13 30% |
500 12 20% |
0 0 0% L 54[GJ]
5/6 6/25 8/14 10/3 5/14BEEDEILOARI R ILE—

320[G)]

B2 v 3al—i=ifid B3 @R PR
4. ELESS2L—P3Y

Degree-day {EZX— A & LIZFILORHEY I 2 L —
va v P&k iTol iR (K 2), BUWKSE TR, &&
EHICTHRTEAZENRENZ. 2OV Ialb—v
3 VEERN DR O IZF IO BRI NGRIE, Bt o
AN 1%, BEIREMRN 21%TH Y, WEFIHN 56%TH
HI BT,

5. &8

b Ak Em LS E > IR AE LGRS AT
LIZHONWT, ZEREJRE — MR 7 L OFEME A%
WL 2 A, 2% Foa 2 MERNFER TE L L
DHLNC o7z, ZNHDORENLZINGFEY AT
LI O R L0 LB R VX — T
BAITADHZ LK L=,
SE XM
D/EHE M A X757 2B 5 F I E
VAT AOWEHRORE, FKkMFELRKS (2013 -
bR EEEEE, p291
2) FAHER] - EILRE - BREEL BTSRRI
&L TCOMZBROMEEGERE, 61 W : BREHRTFER
BIOWMERE, =, No70(2008-1), pls~21

SR SN DN R D
%2 2 I FE AT R K bR

©2014

Graduate Student, Graduate School of Engineering, Nagaoka University of Technology.
Dept. of Mechanical Engineering, Nagaoka University of Technology.

©2013 () A AT KL

- 49 -



34 2014

36

ISSN 0918-1474

ETALLZEDORENR LZBIELT

O EATSE F] (KM HRER)

1. [XCEHIC

BRSNS TEWS @S DR BN NG EE
D4 53D3 ZHDBHIEMNS, vl D& IO A TE
7z, BROEEEIRSTNHOEA « ATFICEID2REIX
RKRFER—LEHY—TORRETFALHLZEH DR
B (2013 4EK 5980 1, 2014 4FEek B Al 6980 1) THE
RIRRIN, QF > =M NENIFREIZ DWW TIEIE
A Lm0 U T O 215 CRBRIIC 2 BRic
ELUiBCE . ILICQOARBRBRTHHIEITER T2
ROV T T O 225 TE 7.
5413, QOFEEICH U TSR BEEEITIRCET
A= TiEORKE - T - ABE, QOFRMEITHLTIX
F—LTOREEEDOERDELZEMMENTES Ll
#H BRI)—4—) HBHORMMLZIEIN>/ZDT, TD
BUZ/ET T 5.

2. ETALREMRS

NPO Hl[5 8 70> 571 VK BIEO NS T, 2013 4F
10 HIZ TEFALZEMAR ) 2R EI /2. AR
LG, fTE, NPO BfR¥E, [FRMAZE, HEHESTHIK
SNz [FERALERYTYOET)VMIX ) EUTEMT)II
OARIRMIXZREL, 72— TEORR, BeHeT
DOFENHDEY, EHEBRAREEZEMLUE (F] ).

Rl ETALEREHARAESDORERKR

REREANTT ((fh) iRl 52 e e )

(=] EhH | ZmE e
%—Mm | H25.10.1 14 [EEDLYE, BE - HEIE
S| | H25.12.2 9 [ —iREICBE DM
W=E | H26.1.19 | 15 [EHERBBIOE RS
FzihidBR | H262.10 | 14 |[BEBEhEEG(EH)
SEoumEl | H26324 | 14 BREREEESEO S

3. Poh—IHELEmHEER

LR ZFNT 2013 4E 12 AITH-IC 3 RIicy > h—2#&
ELz B LIRS HOME (048.0) 2UZEEMBOH
OMEANZERE, 5 2 & —FDH 2AE SCGP25 (p34) %
30 cmFEHEMAELE TS BT TRE, & 3 130 FMT
D<ok HHeEZBEMEMOZLRICEHELTAVE
ELZHD, THD. K1 ICESEHAEZ, M2 17
TN =%, TNTNHREIRNELDE FAUEEDH
FERT.

4. EHE BRE)V—F—) #E
FHirEmbiERICI O THEEEENRE T %
HETDE, BREFEOEFHO<OD ETF—LD%R4E
EHEREOBEMODTEDL A\MEEOTIENEET

©2014

AAFEFD ((BR)  BLAD)

HHEDORI "5, EFE BREFU—F—) ERPHE
EVEENSHED TND. GBI ISILAFoLSiIc7ny
FTLDRRAER ST,

(1) BT B

() HEWEE - 0—TT—T3H

(3) HlGMERR M (B

(4) BEWMRUISHSREIEED EE

(5) rozo—R (KT —2L) i)

(6) ZERdallr - g, BT

ZZT, ()~@F%HE 1 HEFE, O 2 HOAHI, (5)
135 2 HOFBERLZ. SN AR TN, &
MEO7 > —h - BB ED, 70 s oL T
TERINZDDEEZEZ TS,

hsvRE + REREE

K2 DAY E DD >/=T o h—EITERTIEE

5. BhYIc

MR O@ENT22F, ABETHTIE 10 5 a0

57 N—FRBEILEICHNLTS FHZERIC2 50 1 %

BT BHIENAES/-. T —REFAN—H TH

MB ATy I —BIED, ARKEE AT TN EE S 7 &

BEATVWD, BBk L TH RIZEDNn. Ivb, Z

DOHEFEITIETZGEE [FUBOENFOMLRE « FRO

72D DTLHARHI LA | DX EZ T TEMmIN-T

LERLHEEZRTS.

B35

1) ENh24, FTFALREDRDDORER DR EHE
BREAOY > 71 —i&, FKILEE 33 5, ps8, 2013.

2) bR 2 £, TRI> 747 ERBRBRIC BT TE0Wh) M
REDFRPIZT T, FKFFERE (2013 - JLR) GEH
TRatE, pl20, 2013.

- B0 -



34 2014

37

ISSN 0918-1474

25 - METHADAZEE ) XY DR

R - OBRER™ « FphugwE]"™

1. [FC®HIC

I ARSI CEER HDZEHZVRAEL, LU
ANFEELLIE LTS, FRITEIERO 2001 £ T
DANFEEZZONTY R7 58 % LTz, £0%b U
Z TN Uk TN D 2 & 3o Tng Y,
AT, OIS L= iiai & L iam
Z, BKH, FHRICOW T (20052011 45 DOANF
EED ) AT T EA TR LT fE R a5,
2. o

R A RO ANFEESICAN T — &1
()BT R SRR AR« EEgEE &
Q)L IRAE PR EL TR AS R« AR
Q) E AR ES TR S THE R - BEREE B
(OISR ES RGBSR « AgE—E
GYRBITT AL A EF—4
O)EAET B - s ET—4
THDH. BEQEAITFAEH, TR, WEED
i, WEERE - FIRNSTER SN WA, A
1% 2005-2011 4EFE & U 7=, GHIFEREI I3 U R
7 Ry GEGHEBIN ET13508 K ny) &2 OFAEMIM T
ThRUIE) SEARY 27 5 GERHY AT R) %
SIBOREM AN P TR L) % vz,

3. #&R

X 113 20052011 4ERE 1T 5 BEtMeSIE TF (AN
AMeDAS BUHI SO EELBOFIHRE TH 5.

1600

1400 [ gﬁ‘:‘%
2010 | 2011

1200
I1}:7

=
S)
=]
S

RERGEEIA]

2010

2011

0 10 20 30 40

RATYORHEERIM)

1 REBERE BREREGERDERIM

4 B X% 2010 4R & 2011 AR EEITE S & 2\,
B 7= 0 OfrEE (P OBOMEE) b REWS
EWHOND. WE L IWEORERIL, HRSKEE
e 10m LLEZW. LanL, #ESTHD L ILE
W IXREERDVE 0.6 (5 O F AR, FKH IR & KR
— 7T, FEITIIBIROR 135 OWELTH D,

B4 2 L LAETATRIC, BARI U R 7 n (R OFROME X )

50 60

REWIECE T ey LD ThS.

109 T 2073 A
1,200

1,000 -

RUEEEIA
g8 B

.
-3
=3

N
2
51

o

150

REARAA)

2 ABRIZHEITAHRITAOERGREEN
BARDOY 27 (BRROLIROR) TiE, FHARE
X4 ROFTRS U A7 DME. HIREARTHRD EFK
HIE & (PRIEFEI CERICTH . @Y A7I285H X
NAHHHEA (RO E OREVEPH) 2[5 &, B
BIRIZIZRHC Y 27 OFWTTITR AN o0 5 2
LMD,

4. F&OH

4 JIUZHOWT, ABEFFEOFERMBERDZ LT
UTAE DR ELNBEIMER TH D = & DR TE 7=
HRRTIIY 27 B FEET DR O N R 72
Wz, BN Y 27 3D, BRI & TR
FHREGIZ U R 7 OREWVHUTITAD 220D, 2RI
U AZIIFET D, BriBRIIMIEIZ Y 27 BARE N
M AFAES 5.

HiE
AMFFENTHR R T I - HBBEIZERT & DIL[F]
FZERRE & L CElE Sz, BURSALICH#E 2R
5.
SE R

1) EFRREF] : FRRICIT 2 NFHFED Y X7 54T,
HARTKAEE  Tk@Q003), Vol6s, No2, 135144
2) BAHER] : Mi MR O TBRIRICOWNT, P (2012)
No&9, 3639

3)r HE SR - R & LR 31T Tl TR 28 D A
HEEY A7 O, FRFFERE2013 « bR
B, p2%9

*1 RIS RPRE LFRTTER
*2 Rl R R

©2014

Graduate School of Engineering.Nagaoka University of Technology
Dept. of Mechanical Engineering, Nagaoka University of Technology.

-51-



34 2014 ISSN 0918-1474

38

TTaYNNLDER  KEFREEZER O FHEWRDESR Y 7 AT ILVOB3%
O Frat 5 SERF « oK) BRI GEEA) « & EEREGE) - BARBEILGGHT)

1. IL®HIZ

T 1 VR OB LR E & EBEE - OKELEERR & o BEEE K OVEA R FE ~ D B -
EHIREDDERBICRET 2 2 L1, A VHIETHE T ASOREREE T L ORFE R FIC
o THERBETHD, TWEER EOZOIZIE, =7 1Y 0V (ER - ki) « £ - Bk
RN ETNAVHOF LV TAZ Y= g VORBENILETH D, BxlI T
AZYEB—va VRO E LT, FMICEMWE T r A2 REITE 5L RcE Ik
EWMPEET VOB ZIT > TV D, ARTIE, 7 WV L WIBRRR 5T R R 2 /T 2,
2. ZRILE EEWYEET NV

BIFE R DT L Th D LIRIT B AEEMMILE T VL, Kb OFAIR K O O ki
ERBTEX5Z2E000, KBKEIZELCL VS RET VICHT 2EERRET L E L
TOERERELEZET A THD, LNLAERL, ZRETOET AT, Ktk 7oy
IVOERER LRI NRNET LV ThoTo, £ 2T, JL# a#*bkaa#@rﬁ%&%iyiﬂﬂ%
TEDLEIICHBEAT o7z, WR T, EEOERONEMALZ ] S HITh v = —F —
ﬁ%\Kbgﬁﬁﬂiékwiﬁ%ﬁ5%ﬂ_iﬁﬁﬁﬂwﬁﬂﬁﬁ%%ﬁbko;ﬂ%®
Himz AV AF AT, B THOL LN D RT A — 2 —PNENEBR-CIH M O E T X
LRTHD, INHOEREHAND Z & T, L0 ERKORRITGENFETZT v Lol
WMERM LY I 2 L—a UNAREL R B,
3. EFNLRBRAREERER

1, B LEETAZHW T ToMBA LR Y I 2 b —a RSN
BN CTH D, XA NI E2ER - KEZEREL T

RH (%)

j;s D N %E’*Z ° }K%*Z/Qﬁ 7( “—&“—!iimgﬂéﬁﬁﬁ)%gﬁ:ﬂj 2P HIOPH
450 4—t—t—i—t— s
LEbDEFRALTWS, KIZKT 5 HESHE BN 0] " e [ 17— Ovepm |

— — RHi ——- lee

100% %2728 ZATEREKMBIEEL TWNDH D
LMD, FOH%., BROKEEIZ L U KERGNED
DO THFEEN WA U, AKIZxEd 2 F 6HE A
100% L DK< 72 D L BRIOHDBEF L TNDH I EMN o /
bbb, —J7. KICHT BFERNEE T 100% X 9 Eu -Rfﬂg“wﬁﬁﬁw
emp. one. (em”)
DT KBITAERET L ERITIE-EDMHEE < )
K i FEd <IF rE T o 1 %%&L%%?/V?izv
W5, ZORRITEMDE T 0 2 2R LT | ‘
B - —a b L IZIRE),
Pé:k%mbfkb\%7w®&ﬁﬂ@@uﬁbﬂ " N et
B . ‘ A (RHw, RHD)., BefsEzie
o2 L AR L TV D, FER T, %kaﬁiﬁﬁ‘,F@N)ﬁﬁﬁfm et). 3K.E
= 5 (Droplet). 7
LR EBRIC L DR S AR S 2 L— P "

1 (Lee) OO BATE A0, (G RMSE A
DR S HE B T E T B, p e, PR
792 % 83 NX— 3 kL V) sk,

Pressure (hPa)
g & & &
(=) (=] o o
g
pe
-

(4]
=
-~
\

©2014 - 52.



34 2014 ISSN 0918-1474

39

22 FZDBENMFHACESIL—F—Ze-RD&E
Ol RN IR E LI - 2R A BRI - 47 SUFERA - O LAt - LR L1 22 KRR
(PSRRI EOK, 2:RMEKR, 3R+ B HT)
1. [XCHIC

AR BE K TIEBEACKL - DTAR D38D TEARAR T80 | b — 2 — Al S 5 5 B[R] f-(equivalent radar reflec
tivity factor, Ze) FE/KIRE(R)EDBIRNKRESEANT D, ZDT2dL —F — BN IE-S<E BRI AKHEE
(quantitative precipitation estimation: QPE)23E 5 Tld7Zg\y, 22T, L —& —Ze, /KB E . BT+
[P 21TV BTSRRI > T b D A A Ze- R A M FIL 72,

2. BIRF*E

Ze-RBAFRIZIEH Ze=BRA (B, BIXEE) CEIN, BN LHDERANLLH D, BEFIFZEICLDE, Rick
LAEFINTRIR MO, % THE, drywet(fRALE Lriming L7255 i Ol 54 & L) Ko TR ES L,
FHIZOWTE B =1.6TAE L) ThD LIRS TVD, ZHUTHEV Ze=BRI-6TE L TL— & — LRI BLAIL 72
BRI DR DBEZR ML, b —& — K B0 A8 OHEEZAT o7, MNTRER HALIX105 ThD,

RIZ, R G ZERT 1 B BT8R CHT IR VR B BT i) #2355 (SRR L7 B BRI o DA & [ Hohr -8R
SPOS (Snow Particle Observation Station)? FHAF =R 25 F R 50 5T OB 24 H Uiz, ZelXFH KL K
o2 — iR R M DR E ORI Ry 77— — & —X-POLOI 1.9 PP LB S ATHE D%
LTz, BRI 7122 Tid, SPOSOPARSIVEL(OTT Hydromet GmbHE)BLHIEZE L, Ishizaka et

al. (2013, J. Meteorol. Soc. Japan, 91, 747-762)D 7 /LA YR AL Hcenter of mass flux distribution
(CMF; KifEDy, % NHEEV,, OEAMEARLA)EZ KD | ZRIfTE EOEEEL Criming and melting index
(RMDZRMI =V, / D 0> TEFRLE,

3. &BR

A IZHOVT, RMIDNRELDIEEA(=10log, (B) /NS DM A RS 41, ZAVUZBEAAF RSB A/ T
bHDEE1), ZOfE FALATE O FLRF T OMHTHE R EFAR T, KIENFE T THTI7A TR ThH- 72, &
IZOWTIE, RIRIC IS TS RO FENT TIZE A 3 RN R 22072, BIEDRITIZIEL &34, 5% D
WRAELT, 2RETOND, £V —F —Ze 60

COVTHITHEL TR ZeERDIX ._.[_.10‘.3313.*3“'_4. ______
2 FNE, FCLE— RS EEIC LD A S S SR R
DEVETHAEL K DOEIOEDTHAY, b A0 [Tt st
SOLDIE, BALOTTIEARVATREMASHY, ) 30} E e O R, e E
s B ERELT ECABRDDIEER A< EE B = N At IR
W E T, ZOIEN, SPOSBIILELL —¥ —H T Rarin, B T
THROWE R, AT OR R, sPosTirm 10 S T
L7-PARSIVELOW FHEEHEE ORGE KT 0 : i v
DR 2N THEREL TV LIRS DS, 1ol .

: T
B RIS RS a2, 20.0 05 10 15 2.0
IFET 51 B 25 L 5 < Tk 56 R RMI (m'2 sec™?)

22 | K OV 5T W ZE A0F 22 B S A RE R K B S o ’ SR-2A precipitation intensity : + 0-1 mm hour' % 1-2 mm hour?!
. [12-3 mm hour! O 3-4 mm hour! @ >4 mm hour!

a2 (PMM, FTEIBFFEAGEREIZED £ 7, X-PO

LIZBE KB IE T I L - T BB L &1 2010/20114 7 &% 1°2011/20124 ZE DRMI & A

U2 TOBBIEA MBI > Tenehge  (=10log,B) O #Ai R (1 HET),

FshTunwabo Ty, Bl 7 7% I T

WZIEW T A BB L £

©2014 - 53-



34 2014 ISSN 0918-1474

40

AIBREEEBIZEDTA A FOA—2DEFMHLERE L VEEREDRAA
OARTFOLIRG « HYCHERS « el s - EHEN (BB - K)

FLC®HIC

WA, BRI ORI - W THEZABHE T2 HFEAT 4 A Re A= N8k L, @01
DHWVDILTND D, D OBETRL7ITRT 2 WEMORHECR E A 732 2 L%, 7 — % O
DECREBRBETHD, /2, BHFICBITABETRFOEKIKEEIZ, KFORRSEEL LI —4F
— |k DAl O E R K BHEECETBERICBWTEERRATA—ZThb, GKkEEZZDLD
HFERT 4 A R A= IC LD EGEHENOHEE TENL, ZNE TATRED 2EE TIT- T
W EARIEDEH R BB OWEEBEH B OND kD, TOX D RBLEANG . FKBE ST
X —HEEKERBEEBRAT O N TREFEEE 2 AV 7= FRIRHEC X 2 8 E0Ig M o Rk el B8 X 0N
ZIUH IR XD EKREDBEAM OIS i O 5 KRR LR - ¥ T ORI E 2 5 7,
BIEAE

CHBEORFXNT A A N X —X
(OTT #-% PARSIVEL. Thies f:
LPM) & 7 AW AT A& 1 Ok
WZHETTICELE L, AN LREEEEOKRS
A (BHEDIRFES) BIOMSE B OKERIR
FEE) OBRTFRFIZH LT, ThEho
FEEIC K DRIR - TR EORIE TV
el L7z (32Br 1),

Fo. BE A ORAFSE & ST hR 8 E
A BEREE NCL VRO EKEL

bt {‘:* W

s \ - SC8) L B
ffolcliBZMEL, EO/NTEAT— o 2 T O IR LT
VTF N E VBB L LT, e 1 R ORE, BB J O T RROBE T,

VNSO - T EEOHEZT

ideo System LPM_PND: PSV_PND:
06-14 12:05:00/06-14 12:06:00 06-14 12:05:00/06-14 12:06:00 06-14 12:05:00/06-14 12:06:00

T LT, GAERBORE - T F RS ST "

- = P Qi o s i

DEWEFT- (FEHk 2), z i:zgé z, 8% z, %

1 " 3: §3 3: ‘7:’33 g:

mR : wif Lol I H:

B3 1%, EBR1TORKE BICxd 20 ° wEs EA £
ﬁiﬁﬁﬂf“ 3}) D N LPM G:‘- J: 6 %/ﬁj‘ @ﬂé%&i t\‘ 0“‘ 5 10 15 20 25 R ° 0 5 10 15 20 25 = ° 0 5 10 15 20 25

Size (mm) size (mm) Size (mm)

TAYAT LD L OITHERTL,
PARSIVEL 12 X 2 b D% R D/ S0 3:BEBICKTLIET AV AT A (F£), LPM (H), PARSIVEL (f7) 12X

o FTRIORIR - ¥ THE Sy HEH,
*ﬁ%¢:i¢ LT%Eéﬂé?@TﬁEﬁh@j{ 5 1Ay ORI - V5 T 5341 O E R

P T D = Lo, BT AT R e T s
T AT, R O R O B B BRRE D> i/ S SR
LY FEEATERDS o7, LPM £ /. AR ] R

# X O'PARSIVEL 2/~ L V) TERETH | VAR E B e VA [/t

5 EEBZ B, WasZ /e micilE T 5 T || o —————7¢ ] \’/,/;}_r — " |
: k VC\‘\ ;H\:EO)*j%%ﬁHb\f:?EIJ%%ﬁi@ 00 ‘5 1‘0 1‘5 2‘0 2‘5 00 ‘5 % s o 2‘5 00 ‘5 1‘0 T 2‘0 2‘5
FEMED M S FTRE T b 5 2 & S FED seeom see o) see o

5Tz, . \
e B4 EHERA AR £ 0 BE LR EOEAE L | ZOWEE -5
X 413 KR 2ICLDBHRER OBK  mpoerty 27 Alc kv RiESn-kis - % FEEORIE

LRI THEEDOBBRTH D, Mk
EROTERSTRMBEOEGKENRKE I RDIZHONT, [FRBRIZHT 2% FTEENEINT 5 2 & 23500
ST, F. BONTRIREETHEEORZRITIZTO S X N i/hE <. BEIEREREIC L AEEDOME
FERA S — N L RS R OERGTIER., 2O LI BREROT-DICHRFIETH D Z L DHER
TE7z, A%kiE, K0 BAROBESZICIVIREE (SRR 72 8) 28T 5 2 ERMETH DN,
FRORRBICKT HBREOEAKREORTAZ IV E—a v EEROISRO LN D AREEN S D &
Ezbhb,

[&3% 3Ck]
1) EEFEIED (2011) @ TkHFFERS (2011 - Elf) SHEE B4, p.256.
2) FAREE—ESIEA (1988): & -EHIEEFamCEE D, J71-D, 9, 1961-1863.

©2014 - 54 -



34 2014

41

A ZFBRITBIT 5 MBHBIKIB DR
AR 1, AREATE 28, AR 24, FHERR 23

1t FiEKREE, 20 FiRRTFHARRTR, 31 FrRRFIE -

1. [XUBIZ

Hi3E -« 8111(2009) CIE /K &3 O FiHE 8 24 1
OEBEVEDERINTEY, AFBKOMIEIZIT
EHBINMEL 725, AEEKOREHHNCE
W, LEVWERIROREIZEEZMETHS.
A [AlE AMeDAS DR /K & & BT O S O Ll )
b L EWESIRZBE Lo/ R 2 mET 5.

2. BRT—%LFE

BrEEAND AMeDAS B0 5 5, FEEEB]
WEIT>TWD 16 HUS TEIN S Bk &, B
EORS, KIRO 1RO ME2Z vz, gt
M1 2005 4= 12 H~2013 /£ 2 A& ZF(12 A, 1
A, 2H)D# 21 » HTH 5.

FELE LT, K[IBHBNCAZTEORK - BN
FRESNT-EAR R LTz, KIRAE, EARK )
SRR N HAFT 25 0.0~3.5 C 205 CTo
TTCERGE LTz, oK - BRERSRIE, HDRHIC
BWTEKETHIE 0.5 mm/hr, BEORI X
1cem/hr B2 7258 F G0N 1 RS -
7=z, ZhasiiiEc,

(1) #RFEAKFLEREEL (K D 25 E)

(2) FakETREREIEL(FE S D B )

(3) BEAREIEEEKO, B X)

(4) BESEHEEKRO, BHEO)

(5) FEHREFEZEEEEAK X, BEEO)

D 5 EVIZEMTE L TENENER LI2(Z
2T, OliFfesEd v, XIIimeke LEERT 2).
S BITHHROT= 8, KR (DR FREkE %L
IZxT 5 @~G)ENENDOLEMEDO L ERD .
3. R

X 1 (CHB & m mICBIT 5 KRR ORK « B
LGOI Z /R, K la OFHBITHBNT
0.0 “CAIM OFRET L (2 F AT 1.0 12
<, ZAUTKRBEAKEH &R BRI FRE TH
HZERRLTWD, FDO=d, B S -k
BGDIFE A EPHEEEMND BIRFEKTE -7 &
EZzoib. £z, ¥iE, AHOLELL THRIR
D3 < 72 DTN DX L TW D03, BEK
[EIEE @RI L TV D, ZAUTEIES

©2014

(a) Bk
12

ISSN 0918-1474

BRI AIETERT, 40 ENZRRHATSERT

1.0+ g
08T : S () RBEERT
H : (3) Bk EISR L
06+ Twm (4) BREERL
****** (5) SE R EEEE
04+ _—
024 w
~ . b -
SRS
NN ey St S
00 T T T T T T T T
00 05 10 15 20 25 30 35 assv
(b) i H
1.2
1.0+ i e
e ; ¥
08T &< SRR o () BBEHRL
—a ) (3) BkE L
06t \V4 () RBE R
Xy 00 T () AR EE L
0.4 AR
—
0.2+ R
A _ O
R S e SN SN
0.0 =

OIAO DITS 1i.O 1.+5 2?0 2?5 3?0 3(5 SRC

X 1. SR EORK - BEE O RLekE St
AT DI LD - THEAKRBGIZHD HBERNO
BIENRKRESRDHZERLLTEBY, EHE50H
STH LOCHIT TR DOELITRE WA Z DOHER
(VT HIE M E R RIZ XD .

22T, WEHHO L WEKIRAZ I (20
LEDEA 0.5 UL 272258 ET 5720, FHET
1£1.0 °C, BHTIZ0.5 CLAb. Lo, K
gk A B LR ERE@HF R E 2D L
BB CITRIEMELS 2D L WIE@n B REL T
nNTns., 207d, LEWVERIEZATEZ D
RO 05 CLioTLED.

(2) & (W DFETH D FEFHE RS [F1 5L (5 7R
BNTHED 1.0 CHTIcsWT 01 LETH D
DT, BEOHLFH SN T RWEERS 5
BEGELTWDL I NS, LEB-T, L
TUVMERIRORRT 2 720121%, BHEFOIRRE
MEZ S E X - BRI TH S,

- B5 -



34 2014

42

ISSN 0918-1474

IO BARIIBITAEES04 & EZEXIES & OBE#F%
BIYE L, ARHBAYE 28, SRR 24, 3% HHELER 23
10 FBRRE, 20 FBRFERRIAR, 3 FREKRFEE - MREEHFICAT, 4 [E HATFZe T

1. IIC®IZ

A Zx0 B AR CTlx B AR ECRAET AR
MEENERERERD ZEOBEN L6 X
N5, HALD B ALFRIZ T TO LR O HUIE S T
7T/ E 70D (K1), JAMIZAN(2007)1LHE ~
K2 D 3t BRI B3 2 ) |E & A TR R
I3 aEm %, I - BARR006)IF A4 CTRIER
BN R LR LT, LML, BT —%
72 E O A & — )L D W EE A IOV T D
WFFERME S & A DR G 5:AT & o B EEME O FEATh X
HEVRENTWRY, FZTAIIZETIX., TE
D AARD A BESERO AP KIRL EDKRELMT
L2 TEDE YIRS T N TV DD
ENCTHZ L EHNET S,

2. ERT—%

R[RRIT O HBEEREL O H M EKIE (296 Hi
). EEEKSENNC LD B EZE KR RN,
KR, BKH . i & Q&R O 5 HR) DT — 2 %
VN, TR 2 2005/06 FELIED 8 & 12~2 H
(722 o) & LTz,

3. BER L EZERIROBRMEDMENT
FZEOFELKDON Y IALOIR S IIREENE L D
LD Z enn, B E EZERIROBRM: % if
ML=,

F9. EEKENEEORSEIEL L ORERMG
PEDN G 2 DDFERT D720, REO B HORKES
W& B B2 RIR OB & ERL LTz, 5.
500hPa i TITALER, BKH K OMRE D 3 2°FT Tk
ZEAEBE & 72 0 | RIRDME T 513 EREIEN Y
N3 223G S Az, FTHEKE & OFEREREK
Bibmnrole (K2), T, RZEKIRN ED
MR OBEEREBRT 2005 MRT 5720,
H D _EZ2 508 & 2 FE 4 s o B B2 O FH B4R
BAadtE Uiz, fEFR. TICAMN DL E R & @Eie
L7200 FKHED S A TRTEHIO R OREEGE L
D BRMED R STz, FLIRE K O 5 0> EZ2 500 %
RN BT C b AR ORE R DG B, HARDIEE

@ 500hPa i <UL A O JEL X 0 FEvEfl0 25
Hik DRETGE & OFHBEINR TR Z & Ao Tz,

4. £¢9

7 KIR & REFESEOMEBEK & E2ERIR & &
HS OFBE A D EIZ AARDIEERD 500hPa
KU & 22 EHUBICRRMER B D Z B0 ho
Zo ARITKIRDORERE I OWTHT L, S
AR & KIRDORERMEAZ B S L TnE T2,
&R

HIRERE B A2 ,2006: B8 b LT A RAIRISEN O
R 18 FEZEE DR, KK 53,863-869

JRHRIE 5, LA VS, V6 A R, 18 B F— 200755 BRIt & 4
K EOBR, KRR — 1,216, 167-173

FHBI=-0.71
-30°C

P 500hPa 4G [C)
2. #KH 500hPa xR &
2EOKRBEZEOMBEAN,

722 HZ4rOFKH 500hPa HXl
& HigEo2ERESZEORM
&M%~ T,

200 400 600 800 1000 1200

B 1. SR (cm)

X 3. 500hPa & & &5 HS 0 BBESIEOMBREIZ L D
A, ENFKHEO EZEKIERE . ARFLIRO EZEKIR &S
MO HEERE OEREE =T

©2014 - 56 -



34 2014 ISSN 0918-1474

EFDOAEDRE & XTBERS & OBEFK
O ARSI (RMHE,/ 4Rk - B) - ARHBIA - FEEE (R - 2)

1. lZL®IC

EAEDEZE, JEPEERFREE TR VIR UIEROELRIZ REDNVERIRMER & 2> T H, ZOFEKEE L
T, EFWIEICH T 2 2B HEKEDBERHI N TS, —f., HRTEEFEIZHEL - FEMEATH
B, Z OME % KEIEERS R AR OWE K L B D) AT I NETO L ZATFhbNTVARY, A
FE TR, MEHREMOFEZ VT INS OBE 2 FHAR /-,

2. T8 EBHE

fRFTIZiE, HAREHNDT AXABLUVLKAKEBEBICLHBEHEDOT—2 %, 12 APOE4E2 HFTH
BULAZFHERERE A, MTEIE 1983/84 FE2 5 2012/13 EE TD 30 4= L, ZOHM
DDA ZREBETEEDY 100cm (23 72 2\ OISR 2 SR E U7z, REAMEBRG kDT —2 2 U
TIEHMNT T — & ERA-Interim ® H EYME % W /2,

XFERARBEIMMORRIN S, ERD O (EOF f##) (12X > THENHADOEMOM/INE—2 L
ZIIIHIET 2R 2B U, BRI & - TR 2 KGIGERS & KO DRSS % 157,
3. BR (a) EOF1 33%

EOF % 1 € — NI RE THIERN—HRALH /N4 —
THY (M 1a). KRFIIMHZ X 1983 /84 4F (IEF1 59 4F),
1985/86 4F (WA 61 4F), 2005/06 4 (SEH& 18 4F) &\ vo
FFEERIIRIBIEDMHEZRL TS (K 1b) 2 EhN5,

ZDE—RNFIEENZZE DEIIHIELTWS EE X 5% £ % K2 D>
bhs, ZOT— Kk AARALI-FYTHEPI—

0y ROAFOMRE L BEO SRS M1, 8 [Y\A | A A~
FOBDAL VY - SlopkEs B s ama L M [N ANV

. s o (b)
B2H 5 (B1d). M 1c il 6NDRALD/SZ— &, 83/84 B7/88 91/02 95/96 99/00 03/04 07/08 11/12

ALk DMK ZE B I3 2 RGBS DS ICBd 2 2
NETOWSE (B XX Honda et al., GRL, 2009) & %I
UZWETH D Z &b, SEAFEDE ZFA0MED K 4
AR DX AL & /v U CHAD L Bl 123
HEUTWS Z e MR Ind,

EOF % 2 £ — R, JLPELAPECIE, AuiEs & Uk
DAL LE s T DY —Y — /82— T, 1990 4R
FLARE, RERFIMEMNSIEIZHEL S ML Y RERLTWY
% (BIFAENE), Z0 kLY RZHATIEES SMH A
MESOTVWD I L2 EERL TV, ZOMMIFEZFILM
MOWIKHEMA 21— 7 V7 % b e U TR RS 2
ARYTHREHIR L TWD Z e b, ks dKigd i
FORHZHAARZFLE UTEHMA L 2> TV AhE
MErH s, 1: AR TEED (a)EOF 1 E— KD

AWETEEIEBOE I U2 2170 T0S @i (M:iF. Zf:8) & (b) BRE. B
W, HARRHED SST PAESEOB BRI 2 L. L VR R5CRHR U %~ () £ZFH 850hPa &Kl &
(B EDEZNMH L TEDEDICHLGELTVDD  (4)9 HOWKEHE DR (Rt
M SRILIHETZEO TS BELDH D, (A R,

&,

N
.0,
2
Q
o

.05/
~
s\
)
o

©2014 - 57 -



34 2014 ISSN 0918-1474

44

201452 A 14~16 HOBRERR{EH#AIC
REZ 116 LEXRKBEIREDREH

AHPRE L Ry P2 W B2 ERE M. AR 14
L R REL, 20 MEPEOTIERAerkrt, 3t BB RBeaR, 4 [ESCARbi

2014 42 H 14 AH~16 B CTHFEEKIEOBSIIC L - C, BAEF G 2P OICENRED Fis, &4
TR KT L 7p oz, FRCILBLUR, REPIR, BRI, B EIR CIIRiib S OMME 2 58 L7=fEiTH £ < |
HIZ L > TUEINETO 250 EOREEHRZ 8 Uz (T 114em (Z U E TOREHE 49em) L 1] Hi#1 143cm
(89cm) . #EHFR 99cm (72cm) . #H 8lcm (56cm) . FHilfE 73cm (37cm) . REA 62cm (45cm) . B 98cm
(58cm) ) , ABFFETILZ D K 9 2itdkfI7s KRE 2 72 6 LIZBRIRRE ORI & KRR RIEERS ORBfRIZ OV
TR, £ ZDIRKIEOFBLIHRZ AT DO TE ORERZHET 5,

ARIDOKREE B2 5 LI-mAERRE 13 BRICHFBOr F TRAEL. KM®$@L%%‘L@ﬂE%%
HL, 156 HOFRIMTICERYEEZT O T, %@ﬁ%%%ﬁ@A%tLL1%48H 2T TR E W5
FTEBITRELILAARICERASZ 267256 L TWW5, 13 H~14 BIZH T CRBRFEHTT 0 E22 1500m 1T
@WhH0:16CuT®ﬁw%”;%bﬂT%D IRZUEDBEUTIZHE Y 14 H B &R D dhd 7
X 15 H ORI E Thil Vo, FHOBEZEOHER 245 & 14 HO BT EICHEHTT TR0 KIZ—RE5E -
7oy, FFONERE D BRI #ﬁTAri%ﬁﬁm@fﬂfﬁﬁ&ﬁb W 2B —7 N2 EZ D
ﬂé ®BBEDOE—71% 15 HEIIHIT THAT LTAARSKUEIC X IREADRA TR FES 2 OICi & e o Tz

. B~ HE T iﬁm®TF_% DRSS T-BETENFEV V-2 ERTHRIND,
AE®kﬁ%%t%Lhk BORHIDRE M E 22D T2 DI A VKRBT T V& T 855 2 550 L 7=,
FAv \f:%?“/l/li Weather Research & Forecasting Model (WRF)? 3.5.1 iR CTdh 5, FIHIfIE - BEFRSMZ
NCEP FNL. %fi#fg 27km. 9km. S8km @ 3 fEk?D 1-way X AT 1 L 27T, BEENRFAZ VP —2 3 0%
B1.H Eﬁmenmmmhz%—A%ﬁwtoﬁ%@ﬁiﬁﬁﬁﬁ@lzazu%wwazlﬁkbto
#%%&5& 13 H~14 BT/ TIRAUERRE SRR X 0 3V ISl > 72 b O OB R E T O KE
EREBLLCWe, K1ATEEOBRTKRET, AR, BEER, BERZPLICKRELERSTNDHZ DD
b, KRR E A5 & 14 B OB R ORBEIHEKUEATHOEIC X DBE T, 14 HER~15 ORI
SIEARERDEIZL DEETH 7= ENTREIND, 15 HARIFZ FULNZ 850 hPa £ % H.O BB MITT
KA FETIIBEE R RHREANHE LTl Y, 2 ZITRRUED S ORJEDIR U TR Lo FEN LALUR, #EE
B S ERGHEICHRIVAATLZ & 75%‘"*’52}%5 ™@14),

BASRFEHT TIE 2 H 8~9 A b FHERKIEIC L > TRE L 2> TRV 2@k TEKKEEICREDN-
T D, 2 ARPEOT T KRR O R KIEERG OFHEZ 25 L R RICIIFEE LTy X 75
SUEDEIAE Y | H AT A @i 3 IR rwﬁ@%mhfwt&%z%né F£72 2 AR IR HEREN
%IEH:O% ‘%\éibf‘ b\jA snownc(mm) 2014—02—15 21:00 3 dbz & wind(m/s) at 1500m 2014-02-15 03:00
b BARDR = CHAMENE
<. HAROHH ETCii7m
v X /AR E AR
e AR — 7 7
T —ANFEEALETH-
7. ZoOTavX U ER
JEIZ 1958 4ELIRE O FfitT
TR ERRZE A, =
DR E U TR b B I1h30
WHDTH D Z & bsyino
“o AHREIZZDOEADKRE — N T e
TS ORAA S NG 2 b1 1. A VSSEF L WRF %\ S CREL S8 3o, () 2 A 12 1 21

5 LIZMRERIEDOBIRE  we~15 1 21 B (AR ORBTAE (4T RAEKRICHE : mm), (F) 2 1
FRTVWL FPETH D, 15 H 3 I 850-hPa XUEH DAY MUEE (mst, KHD) LEIKFEE (dBZ).

©2014 . 58-



2014 £ () BAREKFES LEBZER

2013 FEEERE
2013 FEWNXARERS
-2014 FEEEETE
2014 FEFE

- X ENRE FEIT AR

X EVREHTE

-2013-14 FEJLEHX TR G

L EB IR - BB R A E






34 2014

013FEHABSKFRILEBZAERRE

1. ARFRE
2013 EEALE RS T8 R s - AL RS (20134 A A TR P AUBEHETE R S)
ARE:5A11H ST FHEHEED W E CIB R FBREE v /R R)
TIN5 BN 984
efe SHR R - 1 BRI ST, B R s

2. e
2.1 EES
(BBE5F 2o
O UIEZ2 T Z L P —ITha o T2 | AN AR (OO BE SERBL-A B BFZERT)
[ EBEAHREIRDND | AR (OB SR A 7ERT)
HEF:5H 10 H (&) 15:00~17:30 % : RATE BT v o SARRM S0 : 694
5 PSRRI E T S OK B S gE 2 — LD I

[(AAEDTE HHE 20012—13)

- TAbRdatt 52 0 &L 722012/2013 A D RIELFESZORAS] )1 FF (KEGTHRHT K EGH)

- THHR RN OFEEGR AT OUEY T VA A LEEART AT BOBA%E | AFTRE i I Ko 5 - B A R FT)

N AR OREEAZADE — ERESEEIN D TR — | A YT (BSERFH3Abr2eT KBSt
VA=)

-12013 402 H25 HAARRCTHRAOHBRIERLZZE] a0 E (LAMIEIT S A - i ~0ifset s #
—)

[ AR DERA—HTR A VBRI C 3N T— BT 3, BTH 5 (BT AR (RR))

- [ Rl A ST E N OREERILE R ] =22 (E -22m4 R = E F 5T

- THHE RO A INE I E ELO B A | R B — G IR AT i s 2 BT

AL DFBRLMIETIINT D2EE GO PRI (Fai8 i EBORER)

AERF:5H20H (H)13:20~17:30 %A RRITTELRDF ¥ /XA KM SI0#:934

15 :NPOIE N KERBEEATIIZE s, B SR AHARI 7R ok St gt o 2 — L D kfie

2.2 REH
EACIEIESAVE A aVe/4
HEF: 4H13E(I)~148(H) 35T FRBRENE (&bl 2 : 614
5% : EBESEITES & g

2.3 2B/
OFBHIX
3 SRR S — [ B DT =202 7 B LR 555
LT HROWE TH B LR IR D ZE R AT 12 (SN LERRE R A IR
- GPSE AU LU 35 DR SR OIHE e e KIS (B R LR A HFZET)
R BT B BB A ORI SARTEE) (EMN RSB - LR A5
ST LI OITAEOFIEAT) AR T LT i)
R B AR LT AT 7 L 0 | L T~ IO MR 17T A (BB 55 - A RN 2

- 59 -



34 2014

FT)

T T WV OT-HIFE IR OB N X DR 4K B S B bk 5255 5 g (MERERTFE B S

-8 LR C2013MFA H IR A LT ATy v 2 HBRE G GOk K7 5 & - R IR =R 220T)
<&l ERIARAAD) DOAT Y 2 BRI OWT A B (B SR AR SE AT S oKL S 72 7 —)
HIF:12H4H OK) 14:00~17:30 7T Fia KB M3 R =

SN 164 0B SRR T KE - E B AT e O 2

EORBE ST & —  FHE T RSB SRR S
Wt R TR OGS Elﬂ#%k(%“‘ﬂ%&ﬁfﬁ FTEKBG S5 5—)
-Eﬁ@%&cw_ EHARE BRI UEDE- A (O SR P A e ET SR S S e 2 —)
SLEMETRAELZSMOBIHFHARS HH TS (AARTHRY N —2)
HTR R I DO KRB OFHIEHT KHERE et i <& 5)
A ENRA AL TN R VTR CBiaH K58 5)
SE TR EAETROE S R (BT KSR R)
HEE 127 18H (K) 14:00~17:15 $AT: Frih AR 6a#E=E
SN 304 5 B SRR FE AT oK Sttt & — S T R B LD 34

OF X

FE3IEINL LA 222013

STIUBIOBUREA R HA—E, BHE(ELRFET)

S EOREEI01320 D BITIHA JCKE LK)

RFEIE R O B RG] - 20 Lo BIRE F - 5 AL (8 1L KB R T)

STIUERSECB T AEEWEEN AN EE, BHE, A -E(ELRFET), FIRNE (F LR
W), JITHIR (EILR)

ARG TV WL IL BRI T L~ L — MBI BT DR E B IR ~2011/12£2012/130D ki~ 1|
WHZZHA, SRR, P saibE, JRELZ, ARE 5% (JAMSTEC), #IEZ:H: (& 1L RERER e 2 —), &
A—E(FILKRBEHT)

20137V — T R ATy 7K EOFEFIZBIT 5FKEEOFME . RKIEAEE, TNE(THER), #
VI, KR (RRHIATE) , &5 AT (FEER), ’F’IV\] 7 B (ARARIT) , A EE (S2IL VT FROBAEER) |
FikKs=E, FERFEE, HAMEI (GAF)

- LI O SRS SEALIREE — HIE 0O F67 7 a—F A HIERRR Y —  faARkE S (5 ILRRER )

cE RIS AT LD @I AERRR =X 7 HIEORSE HFE7, /NEZ 2 (FESCBREH , KT (BRK
)

NLUWHAEE ST ~OZEF EEOFIA KEf, /IR Z (& 1L IR

ST TFECHITHT F-AXKROZRMENRE P EE, K CE LR, A B (G RR)

FRMIRTED D AF LRI AKEE, IR OLR)

SRE TR L U0 E DN IS A OWT HA—H, BHEE (FILX)

ARF:12H6A (4) 13:00~17:00 S & ILIRFEFEZL B —L S04 504

75 8 IR ERE R e D S

O X

HIERBUS B A 72 FOK (B~ T Y KN &AEF DO TEERFELE)

BN S R I RS L T RIORZE 75 H Ot (&t e= 7509 —)
BIIAREL DTS A0 SR K (S ttkra)

- 60 -



34 2014

- [ MBI O BB LTS IUE B (L BEHRESAD)

GRBELEEKE — 7T OO T DR hE F# (HATKEESRE)
HEF:12H12H OR)  15:00~17:00 ST 48 HRFPCURF v 7 SOMA WIS T 13RS =
S 604 5 A S EANF iSO Mk

OFRBFHhIX
51580 WEEER kA
« TRGHOK B (R92.1 T 4ERT) ARBORHIOK RAE T 5 38 | = IRvkst (E NI ZE0T)
HEE: 1219 H(K) 16:00~17:00 AT ASIN KA E2ET 1 3B =
BN 504 (5 AF MR R &0 Hof

O 111X

TR

OKDIEEE DR R — RGO T g — 3E BT (EERER)

s ATARN LEIEEORFITE—4C~—40°CTOEAMRFEBRFERARE  AHIER (ERTNEIHFFAR)
SIWE PR AR OO IKIZ TET=F o Z A4 M AR = (ZORAAE)

AFRE:3H9A(H) 16:00~17:00 AT PAFHE BORFAEE SN+ 354

% PAFEHIBOR S, FADSEIHE

2.4 EE=
TS EHEE =
RiRT 2B, A SIS (BT RN ER KB SbgE e 2 —)
HIF:2 22 H (L) B B SR A FE T SOk B S se & 2 —
SN 114 i B KR F B e pT ZOK PG St ge e 22— LD Lfi

3. BR - BHE
3.1 XEPR—LR—TEE (http://www. seppyo. org/hse/)
DTTT I TREEOH, BLOFE SN IR E O A bt 5T

3.2 HBELERICETIEEEE
LB A2 TSR S TR SR A 5 - E 2.5
IERSBINHEEFE S AR ORI — 1 $aATE B (B M2 LR P A 20T
TR T 25z L0002 TNHERERMHREITIEET T H BT8R
- PRI D 5 AR I B DR S RrE I (AT S B - M O BFgE 2 —)
LHESH TS OMA HHTI(HAREHAY R —2)
ARF:3H9H (H)13:00~16:00 S5 AN RSB CHR2ME R =
SN 1204 fHS A5 MR FILERF RS IFZEaT 0 3l

3.3 HELTRICEHTIHMESEE
T84 T ELEEA-FY
WEE: ko k), DRKOLV A TRKIZHRER), [7 M2 — X TEORE s 1E)
ARF:8H4H (H)9:00~16:00 S AT ERNEORFAE S04 2454
% PAFEHEIBOR TS, [FADSEIHE

- 61-



34 2014

3.4 FEEMIRE

T4 BOLT T EA TILOBLDEHIE S FEOTERFFE ] A\DRVFEDRELESENZVHIX TEOH
DESLD—I% 5%

T LN K AN OBFEF BRI O\ T gl Cons R 58 & (R BB 2F58T)

AEF:2H 148 S fiBRAET R FEE ASth~ A Ro=7 SIAE:104

4. 013FELEHIEBEDRE
TOKEANE B S Z 8
[BRBARTL T 4T OFE _EERFIN L D5 EEHIE AL A~DOEFH 7 |
K EARE UG BB EsT HEd®)
KR ZE BN 35 52 - KU BT T AT =X LS |
TOKTD I E LI B I SRRt REERR)
[A0FEMNZDT- DB KA ERR DR L FR TR LT H k)

5. HhREZE

5.1 XEBHERRE

MEOKALEEE ) 5533 526 A 123 TUT-. AUEREGHR— A — I TARK.
5.2 ZOfthk

FHRRAL25 LA BEDZ A FEOZLIEENE OFIAT

6. HEHEIF
6.1 JLEMIEHRE

5AH1LH, FHETEEDWEEHE KRS v 7 3A)
6.2 EHE - -HESRRE

W1lEl: AH24H~30H, SCERE

%2@-12)%55 Ff £H705F v 73R 30253 %E
6.3 FEEf - FTERER

112450, B FHand v SR 30250

- 62 -



34 2014
201 3FE ESARFERE
2013 EETE 2013FERE iR

(A) (B) (A)-(B)

IRA 220,000 309,300  -89,300
KREIA XHM=EE 0 0 0
EX VPN MRFERKIA 0 0 0
HESFEERZFRAEEHASME) 0 3,300 -3,300

HARUR A (AL 4583 AR RS ES) 40,000 73,500 -33,500

HARIRA (25 REREEE 30,000 82,500 -52,500
BEHE(ER)HSDOBA 0 0 0
HEURA ZEFIR 0 0 0
AR E 150,000 150,000 0
X 668,000 635,965 32,035
EXE BXE 565,000 580,805  -15,805
13AE- K 20,000 0 20,000
2HRSWMER MAERE (LEHEIIBHARRERSR) 30,000 22,130 7,870
HESF(LEBXBHERE. RZE.FBR) 60,000 65,967 -5,967
ER-ERBEEREX) 100,000 90,040 9,960
LER-EHCSAFTSEE) 30,000 0 30,000
RE(LEBXMEES) 10,000 32,953 -22,953

3 HMEE LI AR RA AR 165,000 169,795 -4,795
25 FF R 150,000 199,920 -49,920

EERE EBRE it 103,000 55,160 47,840
EBRE 3,000 0 3,000
REE 100,000 55,160 44,840
INZEEE -448,000 -326,665 -121,335

- 63 -




34 2014

014 EEXEETE
1. & - HE
A JbRER T 12331 A RE S Wi LI S 1 A B
2. IEEHES
FgesRFRE TFgese sy - SR FMTTSCE 1L TT)
B:Fﬂk/\/\‘*‘
MW 2[IBAET S
Heeas 1aBifET 5
FELs 3EBAETS
HEe 1T S
e Ky - RS R A= DEE
HEERCET2FEOBME  1EBETS
wE 20144E AL BRI E D i
3. =%
AR R FEREEE oKL 345D FIfT
4. =D,
(egzi A

P ip A A R O B
A - AR B S OB

- 64 -



34 2014
201 4FE TH
2014 FEEFH 203FEEFE 1R

(A) (B) (A)-(B)

IRA 90,000 220,000 -130,000
KERA XHM=EE 0 0 0
BEIRA HARFRSUIA 30,000 0 30,000
MHERBERFIRA 10,000 0 10,000

HARIR A (LSS PR EE) 50,000 40,000 10,000

HARIRA (25 R ER 5 0 30,000 -30,000

BEEME (E2)HO0BRA 0 0 0
HEURA ZEFIR 0 0 0
FIEECS 24 0 150,000  -150,000
X 215,000 668,000  -453,000
EXE BHXE G 127,000 565000  —438,000
13AE- K 0 20,000 20,000
2HRETER MIRFRI(LEBIBHARERSR) 25,000 30,000 -5,000
HELF(LIEBXEEE. RFE.FER) 2,000 60,000  -58,000
ER-ERBEEREX) 0 100,000  —100,000
LER-EHCSRAFTLSEE) 0 30,000  -30,000
RE(LEVXHEES) 55,000 10,000 45,000

3 HMEE JLIE X BR R E 45,000 165,000  —120,000
25 B EFR RS 0 150,000  -150,000

EERE EBRE it 88,000 103,000  -15,000
EBRE 3,000 3,000 0
=2EE 85,000 100,000  -15,000
INZEEE -125,000 -448,000 323,000

- 65 -




34 2014

INHSHHTREA A2 RBE SRR T

FL1 AL, AHENEN AR FERSERIRES | RIS E, MRHETEN AR PG
S EFRT D,

H25 ANBUY, SCBIFES 2 S 2 BHICHSE, AT A 3RO TN E R FHA ED D S
DTH5.

H35% ASCHO=EL, UEEHCT (IR, REFE, SR, AR, #HR) ISEET 2058 EE
NBATKFERORE LT 5. Fio, MESERIFTRT 228 Th->Th, AR T 52 & 247
LT 551, EERT 5 2 & AT,

FA4k ASENIROEEZ L.

SRR 14

RIS T

SCHIE FitT4h

R RER FiT4h

S #FT4 EEdER, BEREET)

S 24
S T4
55 SERIY, SO OHEBICEDE, b THIRIEE 28 RIS KD, EEKES 20 SRITED HERFEOH
AN b S A e i
% RISGHE, SEEs LUOSEE I ISGmEIChBN T, SGREEOFN LT 5.
& SEROBHRERIISSIEEROHNGIGBENZTIRT 5. SIS B O B3GR IR
5.
85k IHRIIASER AR L OB AT 5.
9% RIECHRIISGTRICHS 256, TOWBEZRITT 5.
%10 S HEESIISGNE, BEGTRE., SGTEF Ol SN, SIS IO E R s TH . 3G
HELOBRIIEE S5,
BULSG SHERISGHOFER DN 2 AET 5.
912 & STRERITMER, BE ORI, SSTROMAEZT COSERFEORE R OEFH 72 b ONCZE
DO ZIEET 5.
% 13 55 SCHREOMII2HLET5. 2L 5 2 A2 TIETT 5 2 LT T&E RV, SGHBEAR
SEEDTNT 2L T5. 27 LEHEARTT V. ZOMIEERES 24 :DEDH & Z AL 5.
W14 5§ SERR X OSERE R IS S OIR AR COEN N A RIE TS, SRR O
HRFRRIIASGHORBICH T 5D LT 5.
1555 ARSGHIIEAE 1 [BERFRS 2B I WEL DG UHERFR S 2B <
NGRS e b SRR SR ARV G A pRAv AN E AN SYA A
RS - ICRERS
FEE T - TRE
BB OWTE
SCHFRRRA TP B
Z OMMEE /2 FIH
1T 5 ASGHOFEFEIETFAA LV BEFEIAETET 2.

%6
w7

o=l
AL 201345 H 11 H X Va7 5.

- 66 -



34 2014

(Ath) BARTKFERAERESHR R BB

1. AHRIE, e LTMEEFIZBWTEKICEAL TRloRERE LTeEHEEZRET L2
LEHET .

2. XERIY, TEELRETLIEOCZHEMETREREBES CK, ZERLV)) %
T 5.

3. ZESIT, L E Lo THEML, SCHENSBEOHNL ZNEZRT 5.

4. ZERT, BESBICTROEICHE YT DEME OHE 2 RD 5.
(1) TOKEANE : 5wF - FISITHERD LB LB 2L L2 b DL .
(2) RBE : REICOEBINT — 2 Ofdk2 E, TOKIZHET 2 HE LB ik E21T - 72

HD, b LTI L TR 7 A T T 2 AR LT b DI .
(3) THBERE : FKFOMRICHE LR T H S, SH%ORREERT 5 Z L25E
BLEZONDHDITHED.

(4) TKFE : BOFREICE LWEBE LIEb OIS

ZT, HAREMNE, KBEOZEFIABREOBEICR)>FTOE, 28 - IS
BEEDRVWLD LT 5.
TOKIERNE & ERDTTEDOZEFEITRAICRL D LT 5.

5. WA OHEY, TROBEHZIH LEHLSHFEERICRET 0L L, 20
fEOGID Z2mHFE3H 15 HETD.
(1) ZTOKEAE, REE, TKBERE, ZKDITE DK
(2) #HiEOKRAL, FiE, W
(3) ZEEMEOKL (E-EHEL), TR, W
(4) #EEEEME(OOO DU, 72 E DS HFE 2T, 800 FIE LITE LD ]).,
(5) LRCOFREZIENT 2 BREEN HIUTRMAT 2.

6. ZERIT, HEEHARHL, TOEOXHELZHAZLIC 1~2 HEEL, kR
ICHRET D, ZEFIL, SCHHESORRES TRET .

7. BEITEREL, SGHEMRRICBWLWTINERET 5.

(Y

S L
AT 201345 A 11 H X 0 hif79 5.

- 67 -



34

B35 3
AL B

BIXE&
i
NSU R Ui

X ABEAR
REHE
£ —
L5
BIHIEER
B 5 s
Hou  fE
HiAT S i
{AT H A —
NN
popiSt e
LA

X EBETEER
FHILE
M 2
g
PE H B
B’ s
B IE
wEE I\ A
JITHEFR I
e Pt =
25 HH e
TH
KARIES
BN
MTH Bk
PRt ogly
I NE
mm Pz

2014

2013-144FFE (I ft) A A B K ZRALEREH KR

(5 R B

S NT T WY m R R
B SR AT FE R OB St e o 7 — R

TR W =

& R

bR

TR

T HHETT &

MR

R FE B 38 85 T T R /R M BN R 27 R 240 E i
BIRK T4 E A

HHRRFA EHIR

B HRAA E R

NPO {5 AR BRETH AT FE 2 BE S R /= M i ) o R 24 B

ik B B BT

H ILRAERRE LR

TR TR R R E SRR R R R

INTA TR R R

- HET TR R

(BR) BN &8 IR B B AR S AR R T H A i 2 i Z B R
TEARMIR AT FERT -+ H BT R AT
eyt O S AIPNE 2 & 653

TEIVE T AT HERE OFHAERIE R

JekeE ) (BR) EATTEFEET — LR
gt (BR) 7 3 AR R R

HI AT (BK) B

(R 7L = ARE R

T AR (BR) ARERIBURB
HHRER () AR

TR EER AR 2 —
oAt L R B R

XEEE  (oAESHE)

KL —7R
i %
iR HE

TRBFZERT S AR - #i DA 2 —
ST VT T W e
HHR R UEH « E IR A SERT

- 68 -



34

b mh
A ]
] e A
REA (AR
Ve JR 8 =] *
EnARTE By *
eSS
Vi
YT B
HHEEA
RFlg I
AT H ]
WA R
thm g
(L =

XIEEE
YRR
VeEREF TS

XEHHRER
[k

XEHE
T
b AR D
Fine S5 e
ANIER=
¥ Ko P s 2)
fnigE %o
SnEIERA
K EifE
BockEs
{2 KRB Z
HH R
W BB
H R
SARFNER
AT
A He = AR
AHEG
MTH Ao
B sz
FF AR
ENTING
i e —

2014

B SR BN R T 5 OK B A e o & —
R EATRL R P R

BB RFRE - R P
RREAMTRERFIREE - iR

B SR BN R T 5 OK B A e o & —
(A PNESaie

& ISR AR

e RZFHER IR L v 7 —

FRMAR B IR T+ B 0T 3R H

B SR BN R T 5 OK B A e o & —
BT R G B BN T R

e TR TR
H\)IIA Ay b y=T )7

B3 SR PRSP oK B KA gi e v & —
L B RR s 4

B SR AR A T e FOK BT St et o 2 —
J ] T3¢ i S5 B P P4

RIS AT FERT 1 F T R

DRERS, 24, VEOKIUIERIRAE, VEE Ly, YHP

B SR BT AT B OK B Sl e o & —
FARWIFERTS A - 4RO AR F—
B R RE - 7RI

) 7S

B 1L B AR

T InE D

RS2 B R
EILRRER 2 —
(BRI ER EAFFE T
EMRF L ER A SE T

B LR FE R BB T4

STV VR 7 b I I B ) Ml A i 0 I AR
R0 RBRBE R A TR T

(k) BLFR/K T 5R/8798 Rl S B i

B SR FE AR ST ZOKBS S ge 2 o & —
SEAL VT T W AR

B K E

WA (1K)

F N BASER A E IR BR R 7350
ARSI AR

B S BL R BRI T AT B OK B Sl e v & —
B LR KR T

- 69 -

DAY E



34 2014

LfERES R - ) - BB 4AE

®hI=E (6)

Bl R 930-8501 7 |LIT T M 1-7 i%ﬁfﬁﬁ%‘%gﬁﬁ RATER
o R 950-0965 HriE i L KHEHTA-1  H0Hs & BT a5 AR 5 e SR ==
N T s 947-8501 /N ilidN2-7-5 e

i 922-0411 B AR A 106 P AN S OB

N A 943-8601 LBEHIAM1-1-3 AR T 0 R SR
+ BTl 948-8501 | H HT i Tk Mr3-3 R

#2Eo=8 (15)

(B 722 944-0009 bR T AT 1-1

(BF) L#ipEss 943-8616 ki kT LHE1012
HEAMY A2y =70 AR (BR) @ IRSE 920-0025 AR BN PEAKT3-7-1

Caba s 944-0005 #bEHiF)I13-5

)74 Ay bz o=T )7 948-0103 -+ A M /MR 1834-23

(k) B0 950-8565  HTIE T L X BT OEHT 6 T 1
(BR) bkl e pH 5% 949-6431  FAAATTHERFR112-1

(W) = M e 5 940-1105 R [l M E5-6-22

TRPEZE (R W& 3T 940-0082 R [l i Fik1-3-31

Fla&hE () 940-2115 FMH FILAT651-1
Bk A (B 940-1101 R H1-3535-41

— R EE N B AR G Bk s 950-0962  HrETTHJ X R E1-11-26
JeFEE S (BF) 930-8686 & L4/ MT15-1

(BR) BBy T 2 946-0024  FIATH HJR65-1

BT P A2 () 949-6407  FAFA TS BT 374
EHsE (19)

)N Y A E 920-2114 HLUH =& 1

[ A2 A AL e B R SRR B R 950-8801  HrIEHTH JL X SEMEMT1-1-1

[ A2 i AL e B R AR iy 75 A 950-1101 T ve X (L FH2310-5
AL S P 930-0083 & LTk #3224
EIRBAFE (K BIRCCHE BUIEHEE ST 949-6212  FEMVBANGIRIT K5 = H 5 13511502
IR RN ER G HITE v % — AT 930-1362 ) IR ST (LIHT 243
EIFEMAERGE ¥ — 399-0711 MERHTRT R mFANALEE739
B AR AR ZE T 958-0264  ENEREA B A K5I R 2249-5
BIRRT ARG 950-2181  HIR TP X T+ J& — DO HT8050
— A ETE N B ARG e & LT 930-0892 & LA 2415% Hia

— R EHTE N B ARG e 2T 918-8239 fRIFTiAFN 1 T H2301 % Hy
— R ETE N B ARG ey Ablesol 8% 921-8036 & RTfiTRA1-33-8

I EYEERENDEV S PS 950-0916 iﬁfﬁff%gfgiﬁ?
BHTERT? HERH 910-8505 & #RE3-6-1
RIS 910-0017 %ii§§;§%ﬁﬂﬁliﬂ
AEEE SREe s H— 933-0911 & & 5 HoiT6-42

Of) By SR B AT SR T 5K B S 9 o & — 940-0821 R[] Al & BT AIILI187-16

(BE) AL EFEAR S PR 921-8112 & iRifiRIK 2-12-16

- 70 -



34 2014

mE®E

AAE 2 A 14 H~16 BIZ/HT CREE 2 KB ABEDON - BERFE S TiX, 280K
EREMICL > TTIA 7 T4 RS, #ESEENRHFICO 0 FRERE L 7 25
bbb ELE ABEOEFEES AT L0, WCREEESCEICH LTV E DT
HOHMERIE L E Uiz, FIRFZ, FIZHT 5H@0M 2 082 LV, Lavs AN EE
DO EHEZ ZLHIRIC BT, ERBRRFICEIMHZLINEVD, HLLEELTI 2R
Mol RERBEZITHRTZKMAFICREDTHI L RV E L. FE~OFEHIEL
MWEESTWVEE, JLEBHIRCELNZHNRD ) oy RH T 2 M FEE S
AR R ST I e SH D 2 ENEETH S EEVET.

T, AFEEHIEIC [FRIEE) 34 52T TH2 N TEE L. HsEnD
HEE ZWHAOBNTEEHLTEY 4. 2o MEkIuEE) 1%, 4528 5L v EFHIR
FEIEL, SGHOFR—LXN—VTHTHLHETX LI R>oTEBY E7. T, Zh
F CRBROHIRIM-- O TR b ikGE L, ALEBHX ORR], &, B~ 2T 5L L
HiT, AN EZB DT HEEICHEEICHEA L CET. sl&fx [EkIuEE] 2R <
WHENDZEZ2E-THEY £3. (JHEE )

mELR « OHRE B, whm E T, BRE Ak, Ik B, R BER (ZRR), ITH

| (D) AAT KRS B H A — A—  http:/lwww.seppyo.org/hse/ |

SEPPYO HOKUSHIN’ETSU
Journal of Hokushin’etsu of Japanese Society of Snow and Ice

No.34 June 2014
Editor and Publisher: Hokushin’etsu Branch, Japanese Society of Snow and Ice

Office: Tohkamachi Experimental Station, Forestry and Forest Products Research Institute
614, Tatsu-otsu, Tohkamachi, 948-0013, Japan

BkILfEE F34 5

MRAE - F1T @ D) HARTOKFS AUE-EEN

FHR 0 T948-0013 + HETHIR & 614 (M)ARMARAWFFEFT 1+ B M7 3ERHI PN
FIRIAT « HZEIRIBRAS 4 T950-0071 Hrif i sXyTiT 2 T H 16 % 15 5
FATHEH B 201446 H 30 H

© 2014 D BEAT K
%ﬁéhtﬁ%@%@%ﬁ(ﬁﬁaxﬁm 2B 5.

(AT« KEBEZ)

- 71 -







	空白ページ
	空白ページ



