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Study on snow melting process in land surface model in mountainous area
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In Central Asia, since most of water resource is supplied in mountainous area in winter as snowfall, snow melting
process is key factor to determine seasonal water resource. However, in the previous works with land surface
model, there were early trends in the analysis and it was triggered by strong heat supply in mountainous region.

In this research, several studies are conducted and they were assessed by satellite-based snow cover area and
monthly river discharge data. First of all, analyses at deferent spatial resolutions were compared. Secondly,
elevation mosaic scheme was developed to consider a mixture of altitude within each mesh. And finally, altitude
dependency of meteorological forcing for land surface analysis was studied. As a result of them, model was
improved especially in spring, but there are still early trends on it.

1. [ZL®IC

IR T — ISR BN B WENE L, R
PRI & > TITERERZRKEROMGIR L 72> T
L. EEOPBUEE T 21To C&E TP T v
TIZBWTHEEET, IIEMTAFZPOICES
TEREENEIZNT TS 52 L CHEMIC LD T
HMOKBEREDON TG, ZD®D, KEJHR
B EILFES COMERBIIEZE CH DN, K
O REFMEHT CIIAZFEORE M2 BLHIE L 0 FusE
DOREENR B - ToT2, FHIICZELT HKFHED
ZALIZOWTIEREICRBLT H Z N TE o Tt
(5, 2013). & 2 CAMETIE, (LHFERTOK
BN RN FIEICOWTIRETT 5 Z & T, 2D
RNZOWTHELEL, BN IjiaET — % o2
RN 238 L 72 RRGE & AT - 72,

X RFRI TR 7 T E T 5D Zaravshan )|
Wi TH D, BRI T AL DRI —)LEE
IAE L, EEEEIOK 2R/ 35, Tiidy X
RERL DX V)T DS E AL, TR
SR Z K 2 BUKN R R TRt L T\ b, B
AIZFEICAFCLERIZCB N TRAEL, EPDE
ZDNT CRlRT 2 7= IR EDO B — 27 1% 7 A
At & 72 5.

2. T FIE

fERTICAH L 7= 7V id bR E T 7 /v SiBUC
(Tanaka, 2004) T 5. ZEREIfRMEE 1T 5km C 1961
~2000 4FE0D 40 FERZfEHT LTz, B ZRDOWJIIKAH

KNG DFMRIZ L > TIRES N TWD T2, £
B A288m LA LD A v a Bk A 2T DD
& T AU TV DK AE 610km® 2l 7247 K 9
RE LIz LRIz FReomat - R 21T o 7.
1) FRMTHE O Z2 MG EE DEWIZ BT D iR aT
WER DN G TIIEE & A v ¥ 2 T H %
Teted, 2770y RAF— )L OERESIBIC T 5
S ORNT R D 2 RBLTE TORWATEEM N B - 72
Bz, ERIZBOWTHEBRFTE - T D OITMEHT
F& AN IR o T2 fIk Cld e <, IHTERHIOA T
& W o TS EEMILER O D 20— ER I D 72 T
»5. £ZT, 1km, 5km, 10km, 20km O 4 Fi}H
DZEMFGIE CTRRIT 21TV, T ik L.
i) EEEYA 7 A% —AOME

AIETCRHF L7207 27U » KA — LD @i gtk
DEBIIEE CTHDHD, BUENN &G E O %
JRICAT ) FITEE L. 22T, EEEORELZ K
RGP COMHT CHZET DI DESHEY A 7 X%
— AEHEE LR 1T T2

— AR T LTRSS v R —
DT HIPE DIRIE A ZIET 272DITET A 7 X%
—AEHNTND, ZHUIFENT A v > 2 NO4 T
PERBRE IR UMNZISRIT 24T o 72, T 6 Ol
RISLTRLADED VI FETHY, Fok
1 TRINS.

Ftotal = z I:IVI

2L, FiE7 7y 7 A, VIFEEE, RAF0 1

L, Y v,=1) @



Y77y RAF— VO EEERT. fERkIEt
g3 L TAT D FEREFR ThH o 7228, IIEKT
WHE R O BKBUN NG 2 DRENKE WD,
AAFIETITFEE A 1000m LLED A v ¥ o TIIHES
HaAWiZEY A 72TV EEA L.

i) RGEHE O R

PER D REE AT T, KRIEE] T ORE A7 YE X
il E KEICBWTOAZE I LTV, LL,
T &R BEIRIBICKET 2REEHZTH D
72 ORIR L FRRICEEHIESLETH D, M T,
HABIZ DWW T H AR IZIG U TR E DMEE S LD
& LGB IR MR S D IER DFRMTH#E R & b
NTEEREIRTREN < 2V, ZAIEEOW/ N
ROBEAE ORI IR > TV RREMED B 5 .
T A& RO R ORE S IKAFIEIZLL T O J7 1 TRk
EL. 9, var 7y rAry<rok

L=oT* (2
£n,
%:4073:& 3
oT T
—77, KIROEE AT
d—T:—O.OOG @
dz
LB, X34 kv,
oL _oLdr

=——=-0.006x40T?® (5)
oz OT dz

ZOR 5 IZESWTHESEMEEZI T, 2217, L
RS WM, TITRIEK), 2 3EEm), ok
S aTF Ty sRAVY R U ERTHS.

3. fRATHRE R & B

FT, FIHFEM CEYE O MR 2 2
BUHFE R IR LEONRN 1L THD. 2B, 22
T L7227 —# 1%, MODIS ® MODI10A2 &
MYD10A2 @ 8 AR AKFEHT —# Th 5. K&

Y AT RN BB R A R LT D 2 R,

BRIEIC L - TRHCESCHKO SHBE RN dE SN
TWDHENGD. RIZ, AR % ik L
OB 2 ThHhD. FFETITIERFIEL Y FEELED
AL K OB — » ARBR, — )7 CEZEOKN
DEMRETREE N TIN5 2 L3 yinotz. AH%ITEY 72
KR OFRETIEC OV T HRAT 5 0ENH 5.
W B W THERLPIK CUEED R D @ 2 & A
HEOEOREEMALERENIEINT-Z L2 ERL,
—J CEFEOWIFEES W/ N T 5 70 &, Ko

FlAEFR IR E LCRIER H D B2 6 5.

3EITRLE ZODYEFIELHKT H L, JB
T OEBAEIC AR TESET A 7 O EN R
VXL D 2p i o 72, FORIENE, Sl A 7 X
F—LATKREALLLERIINESDOH TH 122D T,
B RTINS D BILAG 00 /0 70 WIS S N
LD, #HE NS X DR o6 IE T k%
IZOWTHAERIIMFT T2 ERRETHS.

4. fEdw
AAFFECTIRIFEI D KRB S T & g S ¥ 5 72
HOBETE LT, T OEREGESCYH 7 7Y v K
A — v ORE S DIRAE D5, [EG i ) D&
RIFPEIZOWTEREITo 2. TOMKE, FFCRE
DHAENED T OFEBFEIC BV THEN R N —
057, Fh B FRAT R S0l e A & b U TR ER
L LTET )V EORRRE IR o T2, SRITHER
T 1L O AT AE RS & b5 2 & TIIEK
DEBEDET NMEIZHOWTHRET 5 2 L NMET
b5,

5 3Lk

1) IEEEsk, BEHENE, NRFNE, o2 o K
I DREEHYLR OB A B E LTk - B
iz K 57 7 il ORI N O BB, BREER
%245%5,V0l26-2,pp180-190,2013.

F—— BT, SIBUC, (LT, @

Snow covered area [km?]

10000 |
7500 E%
5000 \\
2500 %%v/

O T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12
——MODIS -=-Analyzed (Old) Analyzed (New)
B 1 PR RE O g

[Gt] Seasonal Discharge (Zarv:1985-95)

3
—Observed

2 Analyzed (Old) | |
——Analyzed (New)

07\ L
1 2 3 45 6 7 8 9 10 11 12

X 2 H PR i o Hig




