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On the Climate of the Himalamayas

By Chotaro NakajiMa, Jiro INoUE and Tetsuzo Y ASUNARL

Synopsis

The history of the studies on the climate of the Himalayas is summarized. There are many
reports of the synoptic analysis of the monsoon over India, but there are few such reports of
the climate of the Himalayas. We have a weather station at Lhajung (4420m) in Khumbu Himal.
The meteorological data from April 1973 to March 1975 are analysed. Influences of the
Tibetan High and the Subtropical jet stream are discussed. The relation between the climatic
conditions and theg rowth of the glaciers are also discussed. Photographs of the cloudsover
Khumbu Himal were taken by 8mm time-lapse camera in winter season. The thick-ness of the
valley wind is 200-300m according to the analysis of the photogrpahs. Spectral analysis was
performed on records of the daily precipitation during the monsoon season of 1973 at stations
in the Nepal Himalaya. Through power spectral analysis, predominant periodicities of about
10 days and 5 days are found.
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WS, ROPE&208N, TRI9BERRCETHATTKFELONIC kFERE & —, (REE,BOHE o
(bl TZTHAINIc e~ 5+ ORUE LKER, HWRICHTATEBRIRESZ L LTHA ALY,
I9BFEOF/MRFFLIMEE YA v « A VEERICSM L7280 - k- LHO IBRM TR S & UK
DREXTTR -7 I 3,800m, 5,210m, 5,950m, 6,470m D 4 FHETI973ED 4 A1 B4 6 5 A208 %
TRBARBU T2, SEEROGER L2 EROWARREABEMLHRME L, T kHET
RBARXOBA®, BEETOLORELDL 7 ) #IERK, KAKFORERLADBED 2 DDKDY ¥ 7
WL, KRBFERPFED 72D DKEK « BRO ¥~ ZAUUE T b i, KFAOHTE & L TidkE O s
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¥, HERBIOBE, 7y TRMBBRIBH LT, AEBRFEOWEH L #IT Lhajung (4,420m) 12K
FISRBHEL RS L THBENERE L, CREERENTE LTEERESLBLNL, ThbHD
Kile LUAEREORGEBED LN T, 1974 F4 Ad b XHBEREFELMGE (BAENRE "
R—e vw 7 ORFAEMAE, (REFSEOKD) BHREBIN, ZORRROWTREXITEN D,
197485 Ih 735 40 K 2 £RZBE L FZHBRZUEBORERZ, WEBRPROBEELL-T,
ERHMBON 535 L LB oTn R s Ex S TYORBREDOERFHE LY,

LUTO&ETH, 2F, e~5v0ARRMLTAETRAINTREVMEOBEERELLH L THI
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e 7Y ADBORBERTHLIND0AEUEHD 2, b= 5 YHBOKROEBIL O THERNE
BRI EIT2 5 KEZ{ORENS 2, BILEOEETHWL OHhORE - FEBNEZINTHK, ~FHe<w 7
THBZIBBOKENE VA -V IZOWTEA Y F2ERHBMBE LTEL PO ELOBREFEINT
W, THI, RAKBROAMOPTE<F v« Fxy FERTHRETOWCHEES (OWRRES L
L9 k->TEI, ZNHRDOVWTOAETOWERRIZOWTEBENEZBE LT %),

21 EvSVHEOSRBE

HERFOWEHHETSH ), BUETIESICES T2 OMHDERLMIDORELTRE V. Hn
BERTIE, 1900EI A D v 23 b b= X ERTHY « H VXS HFALLF Ny FIZAD, eI ¥l
ROEME 74 1T, 3ERICT =2 YRl THAD v 2 TR - TREFAORHEDF ~ v FRIT' OH
WIRERFART I D70, =3 YORPEAEL, LU~ YORMEBMEORBOEREHL
RBEBLTNE, RBFEOEATHIBAFETE e v A~V LT 2— DI OMANDHEDELRE
LHEBRLTHEDRELRTD 5,

XL, 2 —VDRBEROVWTOFEESHBELVLIDRDEVREASL BV, [REEOKBHITRA v
FOLBEOERDOHBELTERLTVABED YD, 71—V DRKE T O Tl DEL TR
Hagen (1961)® OABKEEO L, ®iZ4 —r 28 L, EASMLRITL, $oE%E K% kA
¥ ¥ ABREAYOZHFEOVEL LA A=~V ERLE TV, 3—ayTAFRBABOFEHOR
SHHBH R TH 20, b5 Y RELDBEALZBEDO IV F IR FERKL TR ENF T LR, Fo¥—
NMEnS THHROGH, FERONe= ¥, RHMOKE= 7 YOEEBRBERFCKEZREERF - T
BLEREEWRLTRS, EVA— 2 7,000m U EOBEUITREERRL RN EAKFADSHITRL
BbRThdl A lild-& ) LiEH L Twb, Hagen DA BB AERTH 205 LT, Kraus
(1966)% RHMLAREW IEDL LA —LORBEERLE TS, 2F, 7 Y EHORKARBERIZOVTE
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IRLOBBERANTAN—VEND Y » RV ABESBOEP A HER LTS, Malla (1968)' i34 +
= YRR TTRBBH, [il, KE A, H\dEE 2, BKkConTt—RGzEBOMICTOEELL
REEILOWTIHL BN, IRLDORBEROEEMDFRIIOWTER 2L > T b, #H bw v X
TIF1MBEITISME EMF A5 -> TLIRA T THBTTH 2 L) &) 2RKEVELR 5, X 571852
FELRDOA = Y RAOERKBRLLUVEDOS FEHFUEL LU ZOE L AEHEIZONTIBRTV S,
AYFRES>TRE Y HROKBRE LS Z LIMEKR L EHEEICHEEL CEETH D, Kotes-
waram (1973)!" i1 e = 5 v HIBO LR EL (12~1 /), # (3~58), H(zvzr—ry—~xv) (6~
9[), % (10~11H) KHFTERLTVD. Tabbiid “westerly disturbances” &FEiE 5 ESRE
Hee7rYOEMlEHIC6~THEEY, FOBIZFTOHMIIZL-T, BEIKTTH-T BRI E-TC
DF%, TREDY o PRMBET T PYOE AL XS5 EHKBEL, BIRTRIIHLE2. &l
westerly disturbauces D E$AsH 2 ~3 BB P % % 5%, BHRETRENEL R, HTHEILY
JilZ£ v, monsoon season [Tt <5 rHBMIF6 AR LD, HHI7TATTRERH Y2~ VYOFET
EAS, LEALZRIE—EORETH R BROEH NS 2, LI v DIy ~-Y 17 701DIE,
M e R~V ide= 7 YHBNEHAE LTA-TL B2, 2O 7R3 v REFL e T vl
ROFIIKE Y, 4 FHEIZLBOFESEEE 2. TOF IV b, TORAMIZI~4BLHLNTHD, L
PLAN-LHF KL 0T DIREY X — Y HETIREL, 1L 5 “monsoon depressions” TH Y,
NROH VBB TREL Te~ 7Y IC8EL, 3~5H0ICbk- THBRH, WXTilo¥s, Z0BE,
LTIk e FNy PIFOBE 6km Y ERERER bR, v 5 ¥ E2320~30/ v F ORAHKA
Twb, ki, 703 KEBITREST ZERER L UM EKEAN L vo BLED Koteswaram DHHTH 5o

AR=N B LU Y FPORBRELEIL L XM E L 20 AH L, <5 v D 4,000m BLEK
REZROLARBUF T LA LR, ATOLKRITONTI}, AEHECKENE, THMAEKLIIEEK
UARAEOBILRICL 2RRBUSEL LS. BUREZ L - TZOBRBEREREHI LD EBKRTHD
TORRBHMIABSOBR T ADNTEL, PRIEHARCLZVOBRALTINTVEIDIH D, &
THEOBLE T~ 5 YORRRAOHHIKRELZERE LIl T 2hili~5,

19554E 4 5 2 5 £ ITHT - 7= “Frankfurter Himalayan Expedition” #¢ Chogo Lungma JKif T47 % - 7o #ii#l
KRB EBSHTBET 2B LRI ABMNLZ IO TS Y, Untersteiner 124 » THMAERE Y & IhT
3o ZOWEITIZI9554 6 A10~16H (4,000m) 7 H12~8 A 2 H (4,300m) Ok @ ablation, 4 £20,
100, 300cm & D EE, #u b 20,100cm O &K, BE, REEE, Bk, XRR, REE COHRRRESE
DB EEDREBBEL LTRINTWD, INOLOHR, Hon 525 2 TRERBBIRTSH2,
ERWPH 2 TIHFEDD % global radiation Dk E A Z LBHRTHH L LTV S, BHOKNEE LD
B HFHEL, KADOMEIR L > TTARF —OEMANEEL T & 25 L 720 6,000~7,000m O E
THEABBOBME L7z, TANF—20.7BEHETHE, ZOHITHEREF IR EEEUNTET
ATHL LR L. ZOMHFDOKRAD ablation T & » THHZ L A2HANEDLY TKT, HKITLD
ADRI—n 9y RTATROBELE LRER RN, BRRICLZIOREHMRL & L, RRBAY
KECHLBINKICIEETH 50, WHNRLIZBBLALBE LAV, 3—uy#TA PRI HTK
FIRENREDDTHNZ L IERLKDBEZD L Uiz, 1960~6140 Hillary DR 5z <L = FRILIE
&M L7z Bishop &3z~ L= b { ® Mingbo Valley (5,700m) B8l % 7%\ & At BORKIE
1. 76cal/em’ min T3 L7 2 EHBMUTWBY, 1963FEDT 2 ) h DTNV R b FHHT % - L [RREN
2Tt Miller (1966)'%) 3% L T\ 50 2 D BRASBRB L - R AEH T 1319634 3 H #4)( Thangboche
TRBRLEKETICZ30TH 7, 196343 Ad 5 6 A% T Base Camp (5,400m) THK, B, ®IE
KR, Ba, DBREREZ OB TERNICERAL, 4,5 8123 Camp I (150m) % & U Camp II (6,500m)
THEEBRMLITE > 7o 272 Khumbu KA OBBEHRAEIZ L > T, HES5,000ELNITE L\ [ER
BICL ZKAOMBERBED o Z L ERR LT, BLOx~NL R FETEROBN AR RERE LU
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DU THEMITHRE Lz 3D & LT Nedungadi (1964)'® (3195242 H19624F 3 TONEOHED 5 H &
6HD=2—F V=, 73INN-FRIUEFINFD6.0, 7.2 L0 9.0km FEDRL % —DBKER
DHEBET S 7R, ZOEDEe=F Y BUKDOLVWBEER L % -0

e I YHBICBAEDLCOBUBIMRT-BFBNRLHLA-TREY, ZOREFOHHLLV Db
EBATKRITEN T 5o ERKEIZI6IESL bah v, 1965FF 2P+ w vt 2Bbh-TH T
a5 AHIEAGRIE LR, FOREEY ¥ -+ - R KK OWHLET KANcFEsrbHADE L
WeEh7a7 aiBOMORERTOERBOERCET 2B EHALT, TLKHIPNRELLUORROR
BMZEAETFAULC, BUBROHEENLLLTHYEMON S 25 bORKOABMTCIEFTHREERL THF
Bl ZOHEB"ZEZOTHRFEORAS LUTHPOBHORAR® R L TnE, ThHLD—ED
RKEAREBHO LB BUHERLTNE IR LI OBMFORAE OB T HERE L BITH RS, 3 7219554
DFEBREN 727 2BHEKITEBMLAKELD RN 5 FORBAETAFLLERIE SV, #5354
HIBOWRBEF AR E 22 VERTHEAONAA -7 F7HERLT, BoTrd -3 PDRMBKELE
Bnleh 735 MR P HKRL, ZOMBOMESFERBEOBRIZOVWTR LK. 37, Fr¥—nk
<3 Y CRIVOFEDOARINELLNLVR FBURZBNLABHET 77730 C=2a—7Y) —5b
RKEAMEZELCEBUZERKFRENEY, Y29 PR MY -2 L2 Vy2A—VYOHLOERDHEEIDN
THLVERET 22T b, 2L ERFHROMIZBBRTFHEZ OV T IBELZTEN, -2+ 7
(5,350m) & Z DEE T 30km 2% 5 Thyanboche (3,867m) & % lk#kil, WMERFTIN—=F 47
DFHH1~3 BRAEMBRLINEZ LR, ZOBMDBNNBS—2 %+ ¥ TOEBIEIILRKENT &
FBRTnD, TRBREXTEPLOR-> TRLIZOHELBEOHTRIBDLNAIEMRI{HIEL T
LT LEBNTAND,

BLLEEL T YORBLHESMITHREZIDOE LTRRHE— (19692 DIDBERTH S,
1952 D LE3EIH T TOBRIUFELE= F AN BUBORRBERORB L HS LER L~ ) Y HBKRE
THLERERRGHOBROFEL 2 HAAETAZ LORRDORER L= YDRRLOBETEHL
Tk, 3RA4ETTCORBEOMBERABEL, e S5+ HBLATORROEORENZ L XHBAL T
Nk, TNBRARAFHITHLETHBOIH L TihBME (197002 BABRENAZFETI A —vO&RE
EHR 109 S OMKR L20BEDRBOBER LA TR LTV b, 1941~65EDERKROEH, HBK
BOHHE, F - BHOABKROEZMORMOME, BEKIIKQBEELOE, SHO754 /5
7, ARN—VORBEXFEEBZOHNETD B,

22. EVR—=2(CDIVTORT

e S Y HIBRORREEZRT IR E VR —V—BROWTIRRLZTNEE LAV, ThiZE+s%
BRRBPULELVIDOBED D A2 ITO0WTZZTRAT 2D T RBFTP A V4R E L LT Ramage
Q97D* DR AEERMD Y, HATY "TYTORME, (1960 p "HME, (1959, T2y R -,
(1972)™ R EDORFEBAED 5. P LEBOBABL LT3 Chang (1967)% #4 Y FOEDEY X~ D
MELEENIBAL T, =v2—-YHEOFHEE LTRABY, SH#®, FHIZLS 3 20MKRNES B4,
W2 EDHETRIRAND VREOFETETNESEHDORBRIEDEVEVWS ZEEFHH LT, Zh
LOXBMABBLABLUTRE V2~ VOWELEET 22 L1242,

EVR-VEW)BERTIETHRIORERICE - T}, AER¥HELHEROD IEBHRE LTH
BRLALILHMOATHINE D, MEHITE > TRANHLTELILOELVWEELEKRL, BREICE -
TRABFLTEFLTBOXRB L% L Tz, 19204EHIT1I3 Walker® 12X - TB L ORBFORTH
BEIN, BLHL Hadley T o ThbhTnke vy 2 - Y3 BRDMADOELEMOZITL > TET S E
WY FERITI LT T2 &) 2Rl LKORHNBEN L S . Walker 134 v F&EBOBAKBD M
OHBERBENELT, 1 Y FORKE, FBE, JAE, LERCHLILELEZNEN-HROBRY 2T S
Ll R7z, ZDLS AHHBEOBRICIIABRALOMENERIN, KBEABRMIUZIAHNTRED:
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BFRy FEREBEEE T LAV -TEVRA—VYIFE - TA Y FOJENBHTTRE>HEL EEL LN
Tntzo TOBOHEZBBIEID LD L LT Subbaramayya (1968)%) Bt ELERNER LK
U213k L LTw2, 134 ¥ F 2208 EO/MRIZHIS LTERBEOEBERELHEL, FHiBHLHE
APFTORREILE S ¥ FOEWBRATEZAZNEBEBEVDE, Thb 2 00HEBOMITEADHAE
BHELIEEHLDPIT Lo 2D T & % monsoon trough OFILEHITL - THBE LB L LBRTn 5,
VA —VREBROTOBENERBTROBRK TS L ERELAOMON T Y, Wagner % L D1930
FEHOPR T, ZTOHI R 4~6km TH 2 LBRON T, TV A—VHKBELEELORBEITL -
TEFL LD TREY, 4 Y FHEOBERBRIBIICL - ThiVOXEND D, HiTIEE -1 PEOD
FHER S » & A MBRBREHE N, ZO7H T 2 RANERAELEFOITS 542 DE X 1 850~750mb ¥
Thbo I DKL HHEICE XS monsoon trough 3 FED & ¥ 2 — Y RKEDHMO L E 2 X %,
YR - YOEMLCRDIETIIOVWTREL P ORBRYIALON T, BT 2 -YiE4 HOK®L
S5HORLDIEHTTEA=METIRUE Y, SBBARIHEELCIEROUIREE> T, ORI
HELTT7THRLDIRIEA VP Loed 22 YEBMEICET A EBAON TR, TRERLTEEN
ZHI#ETHADTREL, Ed-72), BICR—BHEBLLY, AREAL VTS, ERELLLIEIEL
{2a—=FY) —TIRFEEEANSTE 2 HTH 501901480 bD50EBTRVER6 HI17E, 2 ZWERT
B200CH ot A=A HHTIIARALZBHEOME L AN EZT v 2~ ORETIR- 5 W XFIL
BRAEIZN, Tr2—rRB6ANPLIATTERHRIRIDTENI LIRS AHL{HILN, =&
2=~ YORKRZHE, AICRILEL, 1 Y FHBTE R —rERfACE MBI~
RO~ F 7 AMHERIFERCHIBRL A2 LB, V2 —YO%BIZILETIHIAETRRIIE
BT, B4 VP TREER® - DT, B4~ F T, 12AEOBBIIZHAES .
19305EEHD b/ A 9 = —RRICL - TREFRICER L7 5 Lo KH - ARWIIA >~ IS KL, =
VA-YORBRIGALLS L 2RABBLEIN, D THHFNFBOBHFHEAITEbNIL, L
L, PETRHLOEEIROBFIRIIEF Yy TrzivnsF 0Bt abbNe 2 )=y 72T
BREZZRALT L0, EBRETRELFNL Y REFAOREES, TARFEST I RKBROBROKE L
ERz i ¥—HE LTEETH ), PEELERETCRARNZOEAELKITRETHI LI BR
Mo E D AEINLECIHLEVDOEAXE L,
EVR=URHREBECHDEDINE NI ZERONTREL A O MBOEREITA ~ FEORERMOHE
HESAHBFREERICZZLBL3 )X )V HORAEZBLb L DIEEREED, Thtery2—YORET
%5k LT3, Findlater (196929 (34 > I ¥ L CALOLKBHORRAH, ZORELE bICHM
LTHEB 3R L. T%bDb, BIC Kenya TRMEH - KB TEOBEHEAORFVHREMET
12 38°E & 55°E ORICH P LT VY = v MIHBROLAKTH L Z LW LAITL, 7~800m OFEIT
fEEh, WA 25~50m/s KT B LB R Lz, ZOT7 )V ABEOTFEY = v FPRFKEIL
FRICA - THhLAIHMY 4~ FERBICET 528, Kenya @ 900, 1,200, 1,500m OFHBA L 4 ~ FHEE
DAMEOFHATRREZLIVEBEEED, 31 ARTAZREEPLABLRKTRAVE, R
JERDEZDONE €2 —VIZ#ELTT 7 ) H RO 800~900mb IKHL X FHDOILALE L\, KE
LVHLEPPEN, 0I5 b rA-vORENEERICISLEVIFLHICHLT, Roy % Desai
QTR EL ¥V FOFEFEDLR, BRIELEEPLLOTTw L b Litknd, KERKOREE THY
HRIZHLDTHREL T, KEALKOBRRT 7ETHOBHELHLAEIN TR L LTHRIRMLTVE, Th
1712 1963~64 4E 1247 % b 11 7= International Indian Ocean Expedition D BESER L 2> T 5%, 0D
WHFRICI AT 10°N X hik, 65°E L hFEo# LT3, #E b 500~1,500m # TRIARE % BHZER
XHy, F7 6,000m UERREALRARERHDZHZOREICSLBEERFIH 22 Litbd T
65°E L WA b4 ¥ FERIZAG TR EHEOEI N L TITE, 4 v FERIKET S EPTHOYEREH
ALED, RECHEABERELUTL 2 :dbhoTee ZOFEESLLS YV FHERBOBMO b LITE HAK
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ARBILLREFREOIDOTH 5 LRAKIZ, 1 Y FERBOKERY v v ILRIZ L 2 BEORTREL, BLET
DAREMRELDIDTH B Lbd -, HEDQLBERZORKOMEDCELR L LT E,
19454E 4 b W R B LBO Y 2 v PRMHBRRI N, ZOMANPIEPCRAR PO = € —HOR
HEEBREONERERI LVBREICAS T, ZOBIK, exo v F~y PEBERIKEZERYL
LT2OBRENE L OWRFITL > THEO N, Yin (1949)% 139 = v b AHEA R ITHEEEICHITE
BREBIRET2CBLT, Xy FEEOED LI~OBE IIMEHITE D, T hds “burst of the mon-
soon” LD LT, Yoy FRAKEISE 3 YOEICH L EXIRF Ny O LOFKE EBEE
BITE->TwEHY 2w FRAKWILRBHTAEF <y F LERRBVHYIELPNF~Ny FERESHRD,
IOZEDPLFNY FERIEY 2 v PRRICHT 2 B EHAEBIE N L E, DLAMKEOKRER
B E L TELIANT Ny P EREORELHNT 2D EHABN L ADOTRHENL LW JABI TN TE
T, e Y EIUKT S BUTIE DA L k> 1o L L, ZHITH LT 0RO iRE LB mRES
BHOTLE2MITOPNTRDE LR, ZOUABVOMBESBHE X —H L Thinl s, THITK
SHEHRTY, BROUMOFHRTIR AN EVS L5 ARMS TR,

e 7P RERICHT L —~2ORRELT, e 7P ETHBRELE LTHERTLIOTIEARL, TYTHE
L4 VFHELED20°N 2RI L TORMMBOIAY FSIMSBETS S LI BinBibni, BB ETK
BEERBELBEOERIRKTOELIZE> T304 ¥ FEOILBETREMUTE-> TR ENIOT
b b KEHERKTEEDFEMEDMEE LETIL easterly wave &N TV AROFIMEITENL TN
Ed, BT OTHLT 7Y AT T easterly jet stream DL AED T &k HEMELHICES T
3. ZDZ ki3 Koteswaram (1958)*) DAL THL AL LN, ZOXHRLTA Y FHEDHEDEY
A—-VHE, REPAFOPHERNRA L ZORBREIELOHDF ~y + &RIEIKRE B0 ERK, <
PR T 5 HY (%

Ramaswamy (1965)* 613, 2D &) A BAM F - Y OBRE—HHEER L OHMNELFEY Z—
VOBRLBEFELTWAZ EERRTNE, ThbDb, KTWOHE, v~ 7 L%ED high index DRE
BUTHB L TF <y P GRESRLI N, SHETHECRE 2 -V« 5 7B@AMEL TS ¥ FREL
IR R 2 LBV LK O ¢ 505, —J%, break monsoon situation & LTi, ¥~Y) 7 LEET
low index DREMBKHHREL, KIENMOBHHICE CTEY, BT L BEE TEKFS “extended
trough” 2% Y, F~y FEKREN—BAIREEZ R, IHEHE L THEB TR TR F A BIEBo®K
[EDHA: U Tdbsdi4 & FITBmsER L, #iI24 v FRETRMBBELEL R LV,

LOIHA ¥ FOKRROBRICOWTIE, BSEY = v PAREM eI YOEMEEY, HEETHTE
“westerly disturbance” & MEEN B EREST S HHIT, ARKEAM-> THARB L IBRRCARHEH T
EFLERILAONTO, LOLIOBEMAEY = v FARPRIABT Y7 TT vy £ V7 BREDH
®, TNIHIEL T ¥ FIEO EBHHBICRABLEN RS 2 &2 LIE LIdH %, Gupta & (1970)°
131963~69ED1LAD 6 4 AFOMIX I OMETHRE L7 vy * vV BRERESHIZET S Lo Tnb,
o LEO 1 v MO EAIESRIEIX TEO westerly disturbance D 3% & BEOSR 2 & 2 HEHBITARL
Joo 2R ZDOBOWHNE L RHFE L E LT, 1958F12H11~130 D 500mb BT, 7 7 ¥ 7iEE
HE L BREDER, NUHABEEICEC 7 75T, Yy PRAKOMEIEZA ¥ PEKE TE
LT, #2112 cut-off low 234 U72BleMITL T 5, HKEMETIR2 YA Y HWNI W4 Y FILET
FEITORE D ERGIIREMET T 5 7DBBUDL EnoTWd, ZDX) AR e~ 7 v L TILEAS
RETREIL LR DN TRETOIDUOBRFRA L HET 5,

BEI, 4 Y FEBCEBKE LT RERRHER, L RLZOTREL T ETHTHEALGERI L
230THHT LTt 4 Y FOEDTWRABOSAESRBE, 4 VFHERELI VAV FOLERHDL
T LI ~ADPT TS > & B 7.0gr/em? EHRTRAME 2> T, ZHIIKESO@RRH
TIETHET TR ANVHNBIBEBEL TR L EERL T2, LPALIOBI EEIRL 2EHH
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K&, BN (1972) [310634E 1966 ED F~ v M HAECHORERD ¢ —vORELXELBFRIE
T, WED4 A5 59 ADBAD 850mb Dl L U EHREROARHRKELEELH->TwIZLERL
Teo THEHL (1972)% R OEOMBER >V TRANIZAL TV,

NUFAERBHEIZZ O LS IIBKEBE Y, ZBECHE)ORIKRLIOE, 2 TRUEMITER
EINBEVR—VESERZEEL TN, WOREREN 6mb B EIZAZE "4 7ay, LR, X
HICREABL, » WU EIREBE "ThY) =, ERENRD, RYHAMBEETRET TN TORLIER
T 126 BTEDS Lb72EH 6 AL LI A 4B ARRET B, ZOL) ZIERERXT 7 € TIHTIRES
b, LORBEDA N 2XARDATRABREOBLAELH U XS C LEOREABEITHS O THELIH
YHHELLBINEL EVD ERAD B, Z2HITEVEWIERLD L, Lhlervr—-—vtrivEE
VR = EREREELERLED L, TOLIRSAPLIARDLITERDE Y2~ VERESRET D
B, EHEREETIORF L e 2 - (4~6H) 8= FEr2—YH (10~12H) TROLA TV D,
BEBTRNCHAABLET S ETHED 5°N~15°N 0BT 5, Koteswaram (1971)* |2 L id, 1891~
19704 DBOLE BT & L 7= “severe cyclone” D ¥ i3184M8 (H2,3MH) T, %41 & Y §5\» “tropical cyclone”
DHIT272MW (AE3.4) TH b L)%k, severe cyclone 184HD 5 L, NV HFAEHIIMAT, TIE
THISIMEEMN3 1 DHETD B,

WL RE - T, BEHAICROBOARENOFENE LN, ThidEe LCEME, BE, SHED
ARY PABRFOFEIIL > TRIBI N, 7oL, PEELRE - TREE TRAERZTNIEZEFAT
Bhwn, #RINEIRE2E, B4 H, #E 10,000km QR R (HE# 18km), FiH10~20H,
# I 20,000~40,000km O ¥tk (EEE# 18km & 25km), EMI# 4 B, K 2,000~6,000km ¥ 3k
(Pt , AR#H 7 8, iE# 8,000km OF M (i L3, AH#H4 8, HE#H 8,000~10,000km
OV (FHARE) 2 &AM BE REAK ETFAORZ2E2OIOTHL, HLE ()
(1972)442) ZHHIT s 1 ~ 2, A 10~20 HOERAPOH T E YA~ Y ORBLFUSTTEL LI &
L7zo Thid, 15°~20°N CiRIHE LOMOBRITOS 2 ~EASTEFTH L LRUA Y FHREDE
VA—VYDRIRIDL) AERMOERMBALNIZLENLTH D, EHLIKIDLI YR —-YORIZL
S TREHIZBHZ N 2BREEREIDTHHELT, BBEZIAF-—FHELLELIOBORA Sy — LD
BOBMEY = v — v s ITE L. A L) (1976)' 131962 D 4 ¥ FAHED FBRREHFDO AR
PR EIT A THS A LWISHORBINS 52 L2 RIEL, WHIHENBETHI0° OFEET HHE
T monsoon low & LTHLNTVAIDIHIETHZ L 2MLHIR Lic, 3 I OBILOEBEREDHENT
%5, monsoon low |ZfE% 5 RO BESAEBEINHETECEBL, 5 70MaeeEICEE, il L
T warm core % ##1h, = LT /BT steering level ¥ # > T b & %R LT,

1Y FEBOBEZE - T, KFokd TROIBETH Y, KEZHETTEL RANCIREEHO
FHEEEZRETELOALBRE I > TFHT b TE T, EBRD LS ¥ 2~ v OHR S PHERE
BHOT 8y % v SRERLF Ny t BALOEELB UL THROREKBREM VOV TN TR L AR L
(B)oDVS LS IHEB 1 ~208 L LTHBERIFSEZ N L L—F, ~Ef0BHIR LD S LEROD
BHARIZE D 2 LILRRDOBREEDPD» THL EVI L) 2RERIELON, BIRANOEHIHML
TRERPOMOBBROLABRED L R EHIBVBLEELLNG, TRHBLHEELT B8,
ZOMERERBOEBOBRMBERIIKREZCOTERARER 2L VHT I LoD TFhLnEn) Kt Fik
W%RMES % 2. Koteswaram (1970)% (34 > F 0204850 HEBIKBDEH % low pass filter % il v TH
BELT, 4 Y FEBIROVWTIEWINI1900EL2BNMNILEEPEHNEONIZ LWL LEAR
DEB LSS THW Lize L LA Y FOMOHIRITOWTREHRI - LEHTHL LB TN D,

3. Khumbu Himal TOZ[REKAOHMER
TAHELBFOLIINE, DRbIFI3EL ALK, F - HBOZ~L A MTE Khumbu

_.7.._



8 HABSBRTERS 195A (W 51 4)

Himal @ Lhajung (27° 53'N, 86° 50'E, 4,420m) THRHARBN LT 42> Twnd, 2 TRZOEIERD
B L KR ICHABDRKHOEBIPZIZOWTOREDFHET 5, Fig. 1 1219704 D 3 ¢ — v D EREK
B4, Fig. 2132 —r0ELEKRLKFAOFHTH 55, bbhOBHFTI$#IZHN 2 DudhKosi

26°N

Fig. 1. Annual Precipitation in Nepal. Fig. 2. Rivers and Glaciers in Nepal.

) OLfiikdbo BKEMHELORTI X —VOERL Y HBOHH—HRIEWTH 2, LBDOER
ZEAERLT, 22— H%H - RPOZOWWEZL AT, LHISEITERARBALTED
N lDENL) ABNEZADOREE LTI O Lhajung 2 b A7, Table 1 [ZENYIM D AKK

Table 1 Precipitation at Lhajung.

RAINFALL AND SNOWFALL AMOUNT IN mm

Annual Maximum,
Jan, Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Amount in 24 hours

and date
1973 — — — L5 175 75.0 136.5133.0 64.7 115.0 0.0 0.0 543.2 61.523 Jul
1974 40 03 180 48 485 40.1 193.5134.4 59.6 17.1 00 82 5285 254 4 Aug.
13.5 195 134.5 E_S_ 51.6 346.0  25.5 22 Jul.
” NUMBER OF PRECIPI-
TATION DAYS
1.0 10.025.050.0 M
<I0mm p ¢ v @ 1000<
9.0 24.949.999.9
Underlined value — Amount measured by
Tipping-bucket rain guage. 31 62 6 3 1 0
Non-underlined Value — Amount measured by 24 82 9 1 0 0
Ordinary rain guage. 45 63 7 1 0 0

&, BAR24BHBAKR, BRIBKER TS B4, € vR— YHEEORKRII19744 55 280mm T 1973413
409mm TH - T2o BREARIITAEDOFBE VA, BBKRRBTBECOHFBBZONBELD, EvR—YEL
TRBEOHPEHH T TCH-Tcb v dd, Lirlearr—rdti BBARYM I0mm 242 5 L5 %
BRELOTELLL, BBEOORBTFROBMMAHEFEHICL » TH mm BEOWLE BH-Tnd, ki,
Lhajung ® & 10~20km (2% % Thyangboche (3,867m), Khumjung (3,790m) % Namche Bazar (3,450m)
Tike 2~ v HORKERI Lhajung ®# 2 {512 L Tw 5, Fig. 3 1243 Lhajung Thh b ORlE L7
HBHBOFELENERT. RO—F LOMBBHELLRDLZOBETCORKLROAHRTSHY, 20OF
DOHEBEROMIZI 108 FHD Lhajung TOHHE, LR TOELVWERBRRALAKIIS 2BA0LED
10HFHOBAETH 2, PP EUHER T« 22— VHIIZIIAEIZ{ 5T Lhajung O A IB 35

_8__
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(ly/dy)
100

DAILY SOLAR RADIATION
AT THE TOP OF TME ATMOSPHERE

Lhojuny

Giysmin) /\/\ ~ ’\/\_/\/‘/—

06 -

1 J 1 F T M T A I M T J J A s T o T N D
Fig. 3 a) (above) Annual course of 10 days mean of Insolation (ly/min) in 1974 at Lhajung
(4420 m, 28°23’N) shown by connected bar and at Naze (2m, 28°23°N) by isolated

bar. Daily solar radiation at the top of the atmosphere is also shown.
b) (below) Annual course of diurnal insolation change. Time is taken as ordinate
and date is taken as abscissa. Isopleth is hourly mean value of 0.2 ly/min interval.
The areas exceeds 1.0 ly/min are shown by point stipple. The straight line noon

shows the time of local solar meridian.

w
° o Aio Ao
o= .
- (=) (1y/min)
3 i/ o5 v/min
: L0141 pEC. '7a
o 0.5
c
o g5 4 o
; e Lhajung SR N
. " o NGZe 00 06 r2 K] 24h
L] ’ (=}
. .i' . +—+ Rs
| 15 oo Ry
1 17 SEP. '73
o Ao Aos 100 1o Ve
Attenuation (%) os //
Fig. 4. The relation between the attenuation
ratio (A) of solar radiation and mean o
cloudiness (C, C=0 for clear sky, C=10
for overcast). The black and open oo e 2 '8 24n
circles show the data at Lhajung Fig. 5. Examples of Radiation balance in
and Naze respectively. Mean 10 days winter (above) and in monsoon
value are used for both stations. (below) at Lhajung. Black and
Attenuation ratio at both stations under open circles show solar radiation
clear sky and overcast is denoted by (Rs) and net radiation (Ry) re-

4y, 4y and 4y, A%, spectively.
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FROASEYED D, =r2—HICRENEED700, TOERRBRY, 7THHEIKIE—BHIZABEDN
BREERD, HBWMOFRIBEROBELENELS > TI AR EBRTO ASOER L & KKEIT LT DA,
Lhajung 13 ¥ = — VO KEHBKK—EME % > T b, Fig. 3 O T LEITIZHMNIC—B OO L
roT, AMFROEHEROELEMERL TS, YR — Y PILEBASREREXTIHHFIIELATAT,
FHROBOEEH I - XV RENTVE, 2D XS % Lhajung &L BHOAFROETHNOBEALLH~T
Bho RAELBTHEINIAHSBNHEOKITHE T LD EHOER R dust, vapour 2 EITL D
L#x bhb, 4 Attenuation Ratio & LT

_ (expected value)—(observed value)
- (expected value)

LW BYEL, BEWIHANEEWOW Fig. 4 Thob, IhEi b LA LERTSHNE Lhajung ©
FREBL VBREBV EN I Ldbh b, TRDLLEOFIVHENTHH) T LHHERK D

P ERBELDORMTD - fods, RITEZELIZ DTS, Fig. 5 3% (1974%12H110) L& (1973
4£9 A17H) O solar radiation & net radiation ® HEMOHTH 5, KUBABLOTCHHIBESTH
2%, TYRA—CHPREBBHBSFEFOS(OTHEERAEHRETH Y, LAIMELLTADREH
ERBHTFL R —YHBOREME NS T EHBEREN, —RUCBLOBHAL LT L TVLEL
L3, Lhajung OB TIRZRBPRLADOMANL Z > T i LREMBH S V5D L AFESZ DL
TEIMEVRARETRINTIIELE>Tnb,

Lhajung TEHMMEAO 3BT LI b N KRD BEEME, B/MEL HEEOATHME, AT LOE
#, % Table2 IZ7FR¥, 27 )=y FOD OFFIZHATIZORITHY T A2 /N — T35 B 40 0THY
+50DT, 197485 AL LBATEE2S Y = v FHEICEYHZ LICLT:, Fig. 6 1ZI210 B SF 4 T8
HREPOEEAROBEHEMOETF R L. 1974 £EOFHKARIT 0.2°C TH b, 1FOHEM KA
FThrZ bbb, BHOBALAKE A -V HIMRRIELALBRTHLI LHAERLE EREL
RAEBLLIATHS, 37 Lhajung REBDER D LD THEEL T, 200m FEFABMD LITH 720
(Fig. 14), OB AL, BETREMGERE S5 P LIE %> T 3. Fig. 6 O F&I3 Fig. 3 LA
L5 KHANGROELEMOETLRLELIDOT, FRRIZCTLZHEIN TS, T 0CELLIY

A X 100%

‘73 ‘74
Fig. 6. (above) Two year aariation of 10 days mean air temperature (at Lhajung). (below)
Two yeer Variatiou of daily temperature change (drawn in the same manner as
Fig. 3). Isotherms are of 2°C interval. The areas above 0°C are shown by point
stipple. Those above +8°C and below —8°C are shown by fainter stipple.
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+8°CODLEIBTHRYDITRININTVE, IORPOLLBRBOBRENK (# 12°C) THIZHEH
DBINE N (4~6°C) ZLdbd Db, FRIIBEOEITE 8°C L LD MRS - e MI97T4E T KD & T
BTN LS ey R = VIEHPEA KD 8°C 2 A 5MED A4 - 72,

Fig. 74, BAPRBERAL L) CHHREE KBJRIDFL L UAEMERICLLIDTH S, T
1330, 50, 70, OB D EMEMOBHNATH D, 30BLNBDLIAHTRYDFLNTNRE, ITNERZ LWH
LHEMEDEVIERICR>E Y LTnbe T2 —YHIHTIRIZLA L0% % 2 L KM MO REAMH

1 8

Fig. 7. (above) Two year variation of 10 days mean relative humidity (R. H.) and vapor
pressure (V. P.) at Lhajung. (below) Two year variation of daily variation of R.
H. (drawn in the same manner as Fig. 3). Humidity isopleths are of 209, interval.
The areas above 909, are shown by point stipple and those below 309, are
shown by fainter stipple. Broken line shows isopleth of 100%,.

28.0
{m/sec)
20
Max.
1o N ~Jl- JN{—
Mean
— o~
]

L TN

42

Fig. 8. (above) Two year variation of mean and maximum hourly wind speed during each
10 days at Lhajung. (below) Two year variaton of daily variation of wind speed.
Isopleths are of 2 m/s interval. Broken line is 5 mjs. The areas below 4 m/s

and those above 8 m/s are shown by point and fainter stipple respectively.
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07, HMMEELKRRBENOMBBFITL TR L2 b Y, BECKE TR BIICX 2 kERH
EOEBTRIEERLRLZZ b2,

Fig. 8 BRBRA L L AL BHETHRLLBEOLEAR T, LEIZIZERKTFHEEE A FEBEDIOH F
B, TRIZZTFHAEY 2m/s TLOSMBTHEE, WRT5m/s ORMEMERL, 4m/s YT L 8m/s
UEEB VDI TRLI, TZRRBRENEp > B ASNORMBEEN LS L LEMLE L THEN R
i (de) « & () BBEB LTI, REEQIRARPLFNW TS 5, Fig. 8 TEMLBLTIZEAE
BHEOEMDGENAZ L, TRORTARRIELALERNIT 4m/s ¥ 2 2 2 AEHHRONLZ LD D
BROZEHVBREND, CORBBELTHRD LOXEROHETFRL L TEDLOTEETDH D, 19735
D11H208 25128158 % TIE{ @ Lhajung & Y 600m &\~ 5,075m @ Pokalde % ¢E D EH % L7225,
Lhajung THAHbN 2 EHFNARBREBAINEb o7 LEB-THRADEZIIZ 600m L) 2 BN
DEELOND,

Fig. 8 # 4 THM>D (3 19744 3 H20A D RFE L WA TH 5, FHIREXAED 10m/s HNTHLHD
ZZDHIZ25m/s Kd#ELTH Y, Lhajung TOBIMIZZH0 CHEL %4 ) Khumbu #i5DOBFBNTIT
BYOBESRAE L, Fig. 9 TR ZDOM#DI8HP H21H E TOME, K[iE, HAREDAE(ORTFE
o BECHEEREVILAKHWELEARREDSI LI Lbh2, [RBHEDIE VA - ThindE<S Y
BAO—FD7 = —vEREELONS, Fig. 10 iTI2Z OBO300mbOEH#SE Y = v F SHOTMOLEAL
RLERTo I6HITIIBHORNERL T Y = v FRIEY, KRBTy 3 7BER Y, BHOBER
FEORETIRIZEA EBIIZE - TRT, 208121, =~NVR FMEL ZRVWERASE -2 &EEL bR S, T
DL %7 vy F v OERITONTIZGupta(1970)% HBFHLHIEER L TWDEE, ZTOL5 ITRE
L7 a7 RELLVWES THE, ZOMETCHEHAMTERILICE- TWEDT, LELAKOWERE
AHOEMEN—H L BREME L CBRSE S, ZORITMIZ4 %O Z D HihO3E K #5 kI o

(%)

(ms (ec)
m/s ) M_ r100
18 20 w s o
Mar
1 w 15
AT
o 00 24n °
00 12 24n 12 " oo
T O L_/'\\C
[X¢] —\—/
m -5
o) ¢
4
oo 12 24 00 12 2 100
20 20
o .
10 L =T g
° . -51 °
00 12 24 00 12 24
NG F100
21 20 0 i v ~
"] ML,.\_‘—L_ -siw
o r o
00 2 24 oo 12 24

Fig. 9. Diurnal change of hourly wind speed (W. S.) (left), air temperature (A. T.) and
relative humidity (R. H.) (right) at Lhajung from 18th to 21th Mar. 1974.
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YD EEbN L,

e 7Y OKADFLER e~ 7Y ORBRIKELE
BErHEZThBH, KoEELHEZSELEZITO
RBEERL > TXEEN D, FLHETIdBRL
512, bhivbh == 5 vKTHERIZZOH
BORR LKL EHREHITHAEL LS L) doT
bY, TOMERDBRRBIBCHE L LTRSS
D0H b, T TRKAOMERKIZHET IHARE
BBREWZ EIRLT, KifDE#EE BRRITONTD
KXLRRENE TV EPWHARZORBORRL T,
Wik 5, Fig. 11 iZe < 7 v EEIC I3 5 KRR
DEAMPHE TS 5, BKREDOFELR({LERTFig. 3
b dbd b XS ICHIER EOMDHIRD &5 ITE BT
BELTHA - nve= 5 Y EBOBMOKATIIE Y
Fig. 10. Trajectory of southern branch of sub- 2= BRSO RS 2o LI LEYR—20D

i j m fr
e o Y Ak KD TR L Mot 1
7D HEBDOULA (accumulation) 1Zi3% 5%V, il

chart (00Z). Broken line shows lack of
data. Terrain of more than 4,000m T 70 IOKFAIO Eih b TinE TORKRII—B

are expressed by point stipple. ELTh, TOLS AEBTRITRT &S KIRAIRK
Snow fall
\\ Avalanch
\Blowing snow
e fall gguilibrium Line
i i
: Runn-of £
Bergschrund
Accumulation Area ——— Ablation Area
'
H
H
i
[ :
+ Annual Accumulation _
- ' Summer Rainfall
Summer Accumulation :
@ Summer Snowfall.
go N
2 |
£
© Winter Accumulation
]
2
N & Annual Balance
Annual ablation

Fig. 11.  Schematic model of the mass budget on the glaciers in the Himalayas. (above)
Model of the mlacier Mass change along the longitudinal line of the glacier (below)
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HATHEERY T2, LRBERBIVEVHERBETEL L5405, accumulation BV A w i b —#
ThHbLEELLN D KFEORBYE—HTHNILAEK (ablation) 3 FRIZEKE{ A ETH DM, EE
K REAE R B b U T TADKIZAIR I N 5, L7cdio THERND ablation 3 & 8 accu-
mulation & ablation ® %32 OMARD L 5 IZ Eifid b FTH~NEAT230:ELLNR 2,
EFAMMITEIOL S KHEWHESH, BRITDKANEEMNS» b EHZ ETERBHRINLDT, K
BOMOESER L ZFNE % b %\, Fig. 12 (3 Khumbu KFE O KK T 5, —F LIZRENHET
K 8,000m D L () b &K 5,000m () F T/KFHEREY 15km OXFOAREREFR LTV
2, ZBRHZHEROMOEAERL T Y, AOHMOKAOTMOKEEN TS Y, %M Lok
HOBRTH 5. AHOFEELE, HRETHESLOEK LI - XIV oRBRITh 45, IV &Y Frcidk
FOBTDE L-> THUOREL LOTKOMUEHBIIEZELONZ VDT, ZEBOKRITIIMNE 28, 2
OREEF A TIRAVEL LR W7z, Miller (1968)® {3 B.C. MATHERLIE LD, ZOREE
Fig. 120K TIKHERBL LTRLTH S, ZITRZOMBLER I 2300 IT © L4 HEA L,
FRER IV EOWTRERZSREFARDOMESD S 3D LE L. Fig. 1204 T2 II OFRTH
STebLbOMRBAEEORMENLERLTH S, ZOMEDPLER II OMERZER 100mE LT
LI TOFEBTHL TR, I DEEKEOM (MO L L) XEMUITARE L, ThbLDR
EBEECLTHRELCERNED =7 v 4 Fig. 13 TH 2, HBIV L Y FilTO ablation ® 43112 4.7x
10%gr (470K + ¥) T, KM E~OHEEOKE EIZ 1.0x10%gr, HABOIE~OBER (HEIV L b ki

Mt.Sagarmatha Altitude (km)

8

Lhotse Face
7
West Cwm

6

Ice Fall

Gorak Shep Lobuche s

Vit

vIi

vi

Monsoon SnowWEall ————

winter snowfall L" 100em, of IM
i oy

— = -
sm|  Ablation of 2n
Ice at B.C. at the lower part

Ablation of Ice
of zonc IT

Mass Change (m)

574cm of Ice

Ablation of snow cover -

_____________________

Fig. 12. Calculation basis of the mass budget of Khumbu glacier. (above) Longitudinal
cross profile of Khumbu glacier. (middle) Mean width of zone I-XIV (a part
of the glacier is shaded). (below) Mass budget at each zone of the glacier and
ablation of glacier ice at B. C. (left: May to Nov. after Miiller, Dec. to Feb. by
G.E.N., Mar. and Apr. are interpolated) and at the lower part of zone II (right:
May to Jul. by G.E.N. Sep. to Apr. are extrapolated assuming the same seasonal
change of ablation at B. C.)
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KHUMBU GL.
SAGARMATHA
(EVEREST) .
8848m SNOWFALL TO THE GLACIER 1.0 X 1077 ¢,

MASS SUPPLY FROM THE 12
SURROUNDING WALLS 2.8 x 107 gr

- 12
TOTAL 5.8 x 10 gx-
ABLATION TROM THEL 0.7 x 10" gz,

GLACIER

Fig. 13. Mass budget of Khumbu glacier

D) 122.8x10%gr L% b, TOHBETRNIA T vRPENTrENS, REBHETITENED
BETREECRX LT ORMETS 5, 2EKkAE~NOBEZOBRZICL2RAL ) AR IIE~OR
BREZWERLDOWADHFHBB T L IIER T 5,

4. Khumbu Himal TOZD &R

FR=A b2 7Y TIEE4,00m LULEOLZATRIBEKBBUTIAES TR, 2L, LEREE
BB A EBBRRT 2> cHASKRBH LR LEETHY, 7~y MO YOBRAIZECEL .
iz biv, 20X ZRELAHBHRGOLIATE, NEATRSIH 8mm A A5CX528E
VEHESEBORBRRIR LT MNIENERBL %S, KF « PHARICIVERINLTFVE - e 25
13ER kg THEOKMMETHEVTETH ) BRORICHANERING L) B AKAEDLD
<, 1974 12 it h% Khumbu HRICHSB L1z, UTRZOBIFAD VL 24 %5+, Plate. 1 2
Lhajung ©4 L Fiid bAbF AT T1974 F£12A20B 125 2 L2y DTH 5, BEHEHOLEDKAIZ LR |,
HOMWHZNYL L 3km BANLMBRD 20—V =T, v—V =DOFHN 2 7 ITGECILEILS 3, 0.580
A VR =NV THRE LIch, T ZITi32908 9 K5143308 i 5524108 % C108 T L IT 5 A b U H LB
PRTO5BMHBTI O LIBAE7 4 V4 1 FCHBOSHOZDOEBHEEINDL . D7 4 v LT RER
W2 &l2E-T, ZOEKE (#8,500m) DEEIZH 25m/s THHZ Edtbhot, ZOBOEIIBR
Hize= 35 +® 8,000m L EOMIEDTE LAHEL LB TIZA-> TH kmEF L IDOT, RITBHOLRLDY,
UHEEL L) LTRARD LB IBEREOED L S THENBRTH 2 Ldtbh b, ZOMERES
Vey PREOSEBTLEIATH L0, IWHORATHUTCADEN &% - CTHBABIEICL - TEF 230
LELLbND, BOAKRAEDEVEELL CRTRAHNT VRICA - 7288, ZORIF29BIZL bRTKN
HREZ 720

METIEARLTHICOWTORRLBEE L TZOMETCIIBRDOERT 5 2 L ITon T, KIZHE
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Plate. 1 Wave shaped clouds from the summits of Mt. Everest (left) and Mt Lhotse
(right). These photographs were taken by 8 mm time-lapse camera between
09% 51™ 30%-09" 52" 10% on December 29, 1974.

Plate. 2 Photographs showing the developement of clouds accompanied by the valley
wind in the Imja Khola valley between 12" 34™ 50¢-14"( 1™16°0on January
1, 1959.
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RHEY ATV, Plate.2 #OHRONS &5 ICI2BEEE CRIETH - 722, FHPALA-TL 5 XK
A%E L TUMBEITIEH # SOMEIECEDSE L. LA LZOET DESORANELALTASL
b, ZBIEGEES5,000m & bnTHEI ENbhb. BEIKRLLFEIRES 4,000m ¢ bWTHEH
HCREOMXT1,000m P FE\nd 2 LIk o 13M303 DRI TIREOF X (3 200~300m & FHHTE %,

LOBIRRLABEL LT EHEOHFTH 54, KICRLOEHOWKEH D %IZEDLN L BREOHE Bk
L b RO R+, WMEHIII Fig. 16 12 A S TREN5 & 5 % Lhajung #»5 Imja Khola ®
BEHE~H 15km Fo 2B TH Y, 72 7 BEMEAERAT TRE L. #2577 vi3RB0 CAB
THREND, Plate. 3 (31974412729 H 1285115508 (B E{1IT13001150 & FIR) 4> 5128144058 & TD
ISHEOFH (a-) 25T, BHOARFIZBRITRIN T2 & 51 Kwangde % (6,167Tm) TH 5, T
DEBEFEER P CRES O LA, Fig. 16 OHEHTZE B 6 C ~fil-> T Bhote Kosi O % I

Fig. 15. 500 mb weather map at 12 z, Jan.
1, 1975.

.
N
el

S XY
Fig. 14, Local map around Lhajung. (A)
is the Lhajung Weather Station, BAD

is the camera view angle; BC and DE Fig. 16. Local map around Namche Bazar.
are the mountain slopes seen in the (A) is the position of the camera,
photographs in Plate. CAB is the camera view angle and

BC is the direction of the moveme-
nt of the clouds.



Plate. 3
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The movement and the development of the clouds moving with the
valley wind in Bhote Kosi valley between 12 11" 507-12" 14™ 05*
on December 29, 1974,
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WA > TEEAEKERLEH L T2, 207 4 v 2 BB LCHE L L2 S, FOKFHE 34 4m/s
TH 5o Fig. 8 I TRI N BRDOPHHE L kh—B L Tw 3, Fig. 16 DR & F v THFAIZEMIZHET
5L, ZOROEXZ100~200mTH 5, Linl, Plate. 3 TRLNS L) KEHKOL LS TIEHL ZD
B0 L TR, Zhid Kwangde £ MOk BOHTE % K+ 525 & Bhote Kosi 2 ET 5K
MOKBDOERLIZAREMARIZDOTRANHEBBINE, REFIZIZOHEX 3 500~700m (TET
5o ZOBEEHDLLIRONEY, 74 V20MBRI-CTHLOAELSIT, BV LRETLLEEHEBIBT
BEIFEOHFMZEHT 2, (ZOBWATRADLHEN) IO LRABOESI ML LT HEFIAKREN,
ThEDLABRDEE 12 200~300m TH-T, ZhL ) EHTI2500mbXARIKRELNS X5 % LEOREE
DEATRA-TLES, ZOZLRHETRORID LR FEE X —FT 5,

5. Khumbu Himal OXKOEAL & iR BB Ok B

33 L 4 %73 Khumbu Himal TORRBM O R £ ~7c A, Z 0BT BB OLH S bLhajung
Fig. 17. (a)
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Fig. 17. (c)
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DECEMBER NOVEMBER OCTOBER 1974

T
i
MARGH FEBRUARY JANUARY 1974
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Fig. 17. Meridional time section of goepotential height at 500 mb level along 85°E and
daily frequency of cloudiness (cloud amount is over 90%) of each observation
time at Lhajung. 3 types of cloudiness according to the cloud types are shown
as follows: point stipple indicate convective clouds (Cb, Cu, Sc¢) and nimbo-
stratus (Ns), shade by lines indicate stratus (St), shade by broken lines indicate
upper clouds (Ci, Cc, Cs, Ac, As).

DREEAERTH 5, Fig. 17 (319734E 4 A H 19744 3 B £ TORKAL AL % 500mb HEDOZEAL & G
X IDTHD, HOELBEITIE 20°N 56 50°N 3T 500mb EHEOHHEMIEATH L, 1
Lhajung O#ETH 2 28°N RERTREIN TS, 5,820m L) EAHHREELHELTKAL TE .
MO FEIE Lhajung T3 HET L (6BHL21KET) OXK[ERL, ZROBULOBROS B4R
OBHICL - T, HB, HAR EHZSICLBEZOBGREET, BEOBARIAOHRT, 2k
BE TEZOBAIIAORBRTRII L, L TRTRYLNALEABRRMERT, Fig. 18 KAZ
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Fig. 18. Seasonal variation of daily mean cloud amount.
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Fig. 19 Powerspectrum of normalized precipita-
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Fig. 20. Distribution of observation stations in Nepal used in the present study. The stations
shown in Fig. 21 and Fig. 22 are indicated with the underlined station number.
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Powerspectrum of normalized precipitation at 12 stations in Nepal.

5 stations from east and central Nepal and 2 stations from west Nepal

are chosen for this analysis.
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Fig. 22. Cospectrum of normalized precipitation between Lhajung

and each station in Fig. 21.



1.0+

hE R R = YAIOKRRICOLT

o]

POWERSPECTRUM ALL NEPAL (33)

OF
AREAL AVERAGED

PRECIPITATION
RIS A B A S R |
2010 54 3 2 DAY
WEST NEPAL (15) CENTRAL NEPAL (8) EAST NEPAL (10)
1.0 1.0+
T T T 1 T T T T T 1 T T T 1
2010 S5 4 3 2 DAY 2010 5 4 3 2 DAY 2010 54 3 2 DAY

Fig. 23. Power spectrum of normalized precipitation for east, central, west, and the

whole Nepal, by the use of the data at 10, 8, 15, and 33 stations, respectively.

P (RpprueeLing
10 A
5
i P ReaLcurta)
5 -
l -t
1 L T 1 T 1
1 2010 54 3 2 DAY
Fig. 24. Power spectrum of normalized
L L T 1 precipitation at Darjeeling and
2010 54 3 2 DAY

Calcutta in India.
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