39 4 Vol.39 No.4
2017 8 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Aug. 2017

DOLI: 10. 7522 /j. issn. 1000-0240. 2017. 0090

LIU Jie ZHANG Wei XIA Jun et al. Study of degree-day model from 2000 to 2016: the main progress and key issues J . Journal of Glaciology
and Geocryology 2017 39(4): 801 -810. . 2000 - 2016 I
2017 39(4): 801 -810.

2000 -2016

1 2 1 2 2
(1. 430072; 2.
730000)
\ . ( ).
2000 -2016
o . GIS
: F299.2 A : 1000-0240( 2017) 04680140
0 ) o
0.46  km?
46% ' . ;
. 2000 .
( CliC)
2
3 6
7
4
102.79 km® ° . .
5
8
: 3 /

1 20164245; 1 20170701

: (41571028) ; ( SKLCS-0P201740) ;

( SKLFS201412)
(1993 -) 2016

E-mail: liujiel6@ whu. edu. cn

E-mail: xiaj@ igsnrr. ac. cn.



39

802
— ” o, Pellicciotti Hock
TF+T+SRF(1 -a) 1 T >T,
7 " ={ (3)
0 T<T,
. . TF (mm +C~" =d™'); SRF
(mmem’>+d"'*W"); «
o (Wem™),
o 2000 -2016
(3) o
1 . Hock "
Kustas 13 SRM
:[DDF'(T—TT) T>T, (N 40% »
0 T<T, 14
M (mm +d™"); DDF
(mme*C'ed™); T (C); 1, 200 m 100 m
(C)- o Wheler
Ohmura ° "
Hock "
75%
25%
X . o Fuchs '
o Zongo
2
o Hulth 7
2.1
Hock "
~ {(MF+RF-[) “(T-T,) T>T, (2) o Irvine+ynn 8
0 T<T,
T MF (mm«*°C~"ed"); RF
Li "

(m*> emm W' edeC"); I

,m-z) R

(



4 : 2000 -2016 803
~ N ~ ; JOSt
2
2.2 . 23
N (RS) (GIS)
2006
( 1) Hock"
30 m x30 m o
; SRM 500 m
* Hulth " o Koboltschnig ~ *
( PREVAH)
. Pellicciotti
21
. 25
1
Table 1 ~ Comparison and summary of the main distributed degree-day models
SWAT / / N 4
HRU . . @ “
44
HBY / Gao ¥
SRM MODIS/Envisat ASAR/ N Kustas B Wang
500 m NOAA /Landsat/ AWiFS/ N 20 Jain ESIN
SMMR/GLDAS/FY 2D Tekeli
SNOWMOD NOAA-AVHRR/ Jan P
600 m Terra/Aqua - MODIS
PREVAH / / Koboltschnig %
500 m x500 m
DTVGM TRMM /Modis-L.ST 25
500 m x500 m Yo ¥
WaSiM£TH / Klok ¥
100 m x 100 m
TOPKAPI MODI10A1.5 Finger 2
100 m
12000 / Nepal %
HRU
GBHM MODIS

36
150 m x 150 m




804 39
DTVGM NOAA-
. Verbunt » AVHRR  Terra/Aqua-MODIS
WaSIM
. Klok 7 ; Aggarwal
WaSiM -ETH SRM
( ) MODIS. Landsat
. . Finger % AWiFS
. Tekeli
TOPKAPI NOAA  MODIS
SRM
; Nepal » o
J2000
. % GBHM
o MODIS
2.3
; Tiwari 7
o SMMR
o o Wu *
8 d.
N 1 km MODIS
N MODI10AL1 o
- NOAA/AVHRR Ye ¥
(1 km ) . DTVGM “
( MODIS SRM
Landsat ) o
RS ( N 3
)~ RS ( N 3.1
N N ) i, o
o Nagler o
. SRM .
/ o

MODIS Envisat ASAR

3 SNOWMOD

» Jain



4 2000 -2016 805

o ( 2o
o4 2003
/
40 2.0~9.7mm *°C ' +d!
5.7mm*°C ' ed!
“ HBV * ; .
DWHC 46 . . 63
49 -52
53
2010
53 /
65
: Chen >
; 2014 Ding . 6
55
© Lin 2007 2008
0 °C :
0~7.6 C; 5.3mm*°C "'« d”!
0C 0 4.0~14.0 mm «C~' « 4! 9.2
0C ;2017 37 mm e C ' ed';
67
1.36 ~5.48 C .
3.2
68 1 22
58 -62

) o



806

39

2
Table 2 A summary of the glaciers in western China on which degree-day factors ( DDF) had been observed mm « °C ™' «d™'

DDF;.. DDF,,. /m
8.5 3831 ~3 945 1986/1993 69
7.3 3754 ~3 898 1986 /1988 69
3.1 4048 1986 /1993 69
4.5 3347 20030628 /0942 63
7.0 4216 2003-07-41/0943 63
4.5 3 675 1978-0647/0731 63
7.3 4100 1978-06-25/0814 63
8.6 4 200 1978-0621/07-31 63
3.4 4 400 1978-0621/08-4 1 63
5.0 3301 1982-08-24/1983-08 63
13.3 4 600 1982-0623/0830 63
5.9 4 800 1982-0626/0741 63
13.2 4 540 1982-09-20/1983-09-22 63
12.0 4550 1982-0745/1983-0745 63
3.4 2 780 1975-06 /08 63
5.9 4 630 1987-06-25/09-07 63
6.4 4 650 19870624 /0907 63
2.6 4750 1960-06-06 /0730 63
4.3 4 800 1987-07-01/07-05 63
3.0 4 840 1989-05-07/09-07 63
4.7 4616 1981-0615/0628 63
3.6 4900 1981-0644 /0627 63
13.8 5425 ~5 475 1993-07/08 70
9.9 ~16.1 5460 ~5 710 2008 65
8.7~11.6 5330 ~5 520 2008 65
8.5 5650 ~5 710 2008 65
9.2 5580 ~5 660 2007-06/09; 2008-07/09 66
5.3 5580 ~5 660 2007-09/10; 2008-06 /07 66
7.2 4305 ~4 619 2002-07/08 70
9.0 5700 ~6 000 1993-0720/08-25 63
3.3 5 260 20090515 /06 /14 67

2009-6823/1047

8.2 5350 1959-07-08/0720 67
23.2 5450 1959-0325/0649 67
46.4 5550 1959-0545/06-09 67
42.1 5750 2009-0640/0614 67

3.3

Heynen
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mass balance of the Glacier No. 1 at the headwaters of the

Study of degree-day model from 2000 to 2016: the main progress and key issues

LIU Jie' ZHANG Wei’  XIA Jun' SHEN Yongping® KANG Shichang’
( 1. State Key Laboratory of Water Resources and Hydropower Engineering Science Wuhan University Wuhan 430072 China;
2. State Key Laboratory of Cryospheric Science Northwest Institute of Eco—4nvironment and Resources
Chinese Academy of Sciences Lanzhou 730000 China)

Abstract: Snow cover is an important component of the cryosphere. The degree-day model based on the assump—
tion of positive linear relationship between snow ablation and temperature is an effective tool to simulate the snow
ablation. This paper summarizes the main research progress of degree-day model in following aspects: the classi—
cal degree-day model the improvement of degree-day model the distributed degree-day model and the applica—
tion of remote sensing data in degree-day model from 2000 to 2016. Meanwhile given the key parameters and
variables the applications and new progresses of temperature threshold of precipitation type the degree-day fac—
tor and the radiation coefficient are summarized systematically. Collaborative research combining with remote
sensing GIS and degree-day model is the primary research orientation of degree-day model.

Key words: degree-day factor; snow cover; snow ablation; snowmelt amount



