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Fig. 1. Maps of the inclination of the east—branch of Glacier No. | (A) and the
Glacier—free Cirque (B) at headwater of Urumgi River, Tianshan

Mountains (Data from Zhang Huixing, 1984)
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Fig. 2 Maps of the slope direction of the east—branch of Glacier No. 1 (A) and the
Glacier—free Cirque (B) at headwater of Urumgi River, Tianshan

Mountains (Data from Zhang Huixing, 1984)
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Table 1 Areas (per cent) of the east branch of Glacier No. | and Glacier—free
Cirque having specified slope exposures and inclinations
W 15O R ORIE) = o)
fa]
10° 20° 30° it 10° 20° 30° il
N 19.3 2.8 4.3 26.4 - — - -
NE 14.1 5.0 44 235 - 3.6 5.8 10.7
E 5.8 2.1 2.7 10.6 - 0.9 12.8 13.7
SE 0.2 - - C.2 3.5 0.5 11.7 15.7
S - - - - 5.0 3.6 16.1 24.7
Sw - - - - 39 1.9 14.1 19.9
W - - - - 0.6 1.1 10.0 1.7
NW 1.6 5.2 25.8 326 0.5 - - 0.5
& it 41.0 15.1 37.2 93.3 14.8 11.6 70.5 96.9

<5° WFHKE G 6.7%

<5° W1 b 3.1%

#2 SEAFEARGERS. HENLTERREECSHARBAT

RO ARG R 8(%),. 43° 07 ' N

Table 2 The slope factor of solar radiation (%) for unscreened surface with specified exposures,

inclinations, and solar declinations at headwater of Urumgi River (43 ° 07 N)

W o KB fa (R E)
n
| o
(") -10° 0° 15.0° 20 23.5°
& 10 76.0 82.9 93.4 96.4 98.7
) 20 48.3 62.8 85.1 91.4 96.4
30 18.4 43.2 76.9 87.5 96.1
10 83.9 88.0 94.9 96.8 98.3
#RAe, Fa
20 67.3 75.5 87.5 91.0 93.6
(NE or NW)
30 53.4 63.4 78.8 83.2 86.6
10 100.6 99.9 99.6 99.4 99.3
KW i
20 100.5 99.6 98.1 97.7 97.4
(E or W)
30 100.0 98.4 95.8 95.] 94.5
10 115.0 110.4 103.3 101.4 99.8
A, W 20 126.8 118.5 104.6 100.9 98.1
(SE or SW)
30 136.0 123.7 104.1 98.7 94.7
. 10 120.4 114.4 104.2 101.5 99.4
é 20 137.0 125.3 105.6 100.4 96.5
) 30 149.3 132.4 104.2 96.6 91.1
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Fig. 3 Frequency distributions of the slope direction of the east—branch of Glacier No. 1

(a) and the Glacier—tree Cirque (b) at headwater of River, Tianshan Mountains
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Table 3 Solar radiation energy deficit received on the whole east—branch of Glacier No. |

and Glacier—free Cirque as compared with horizontal unscreened surtace for given solar declinations

ST REEL 5 (%)
KIBMWACT) Ny M
15 INA X = ok
23.5 fhg 5.3 6.7
20 5 Z T vk 9 7.8 4.4
15 £ 10.0 1.5
0 A5 K5 18.0 -9.5
-10 K3 29.4 —16.1
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Fig. 4 The screening of the mountains for the HB—1 and HB-2 sites, and five sun paths
for the solar declinationsof 23.5°,20°,15°,0° and —10 °
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P ] A5 4455 e R0 R 7 (%) 8 S B B 9L L 0 R o 5 SR IR K I MR o IR T SR R PR .
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B, 7RS4 KIRIRASLIE T, AR SR, £ A E#E e Rt FERm ©
FrE BRI RE R 2 BRI BERE T8 5 b, BEE A FHR A B AS B R A0 K BE AL
BRI B B AR, AL A oK) R A S RE R R R R AR M B AT D i
HA 1 AT viGE R E — LR W . Ab Rt R, R S LU WA,
KNXEHEREWEDE T, Mo 0° BKRE-23.5° 8, HAHAMNAZWEER
B4 RE 59.7% /0 5] 40.6%. MMERAF Tk ESHBNRERM, MASK}KX
WNEWWESRER R MR & EIRKME L, HAMN G452 80.5%H KF 95.2%. X
T HR I E R R R K PRI E L, MR T & Bl A i s i T 5 1 2 4
FEETHMGK. IR, 2ok Bl A B RER T ¥ ik X 1.74 £5. HIIE AR
TANFIRKSRBRAREREMF. XRIAFE LA K NAE — & 8 1 F R4 b 47
fE. M AR R AR b X, R RA K R E B A vk R B
JRHZ .

F4 ETFRAMGRAELT, BRLEERKIEESIER 1 SKIIERX
FnzokstX g B FRRY E4RiRLFN S ARG RE R SR
Table 4 Loss in durstion of sunshine and energy of global radiation for the whole east—branch
of Glacier No. 1 and Glacier—frec Cirque owing to the screening effect

of the surrounding mountains for different solar declinations

F1 18 ) 47 W4 (%) B SRERS BH(%)

KWRAC) : ‘ -
YIS Ok 3 1 BN G S

23.5 19.2 36.2 21.9 28.8

20 21.3 36.0 22.8 28.8

15 24.0 35.2 239 28.4

0 32.1 30.4 27.2 26.5

-10 37.4 28.8 29.3 25.8

£S5 TRXMKANERT, skIIFNzK} X RERZI 2 a5 4E (%)
(BETTERKFRE A2 BGTRAE S 100%)
Table 5 The cnergy of global radiation (%) received on east—branch of Glacier No. 1 and
Glacier—free Cirque for different solar declinations (On the assumption that

the incoming global radiation for horizontal unscreened surface is 100%)

1 Sk N (%) 7K H(%)
KIBWAC) - — - -

] Y NE -y 5 1] R ME
23.5 94.7 78.1 74.0 93.3 71.2 66.4
20 92.2 77.2 71.2 95.6 71.2 68.1
15 90.0 76.1 68.5 98.5 71.6 70.5
0 82.0 72.8 59.7 109.5 73.5 80.5
-10 70.6 70.7 499 116.1 74.2 86.1
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MBRE., REMEERE GRE. B, R gBoRnekmES) k)l 5R%km B
S -7 4% 23 B B 2 A RO SE M RO BF ST 2 K LU 5 B ARSI R v | | 5 UM R R R F
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3 it EEB

AL Yepxacos (1980), Barry (1981) %5 AXFokJUAN 1L X 3 b b 38 5F T fy 45 70 =L
RIBFFE, T REEOEE/NT 30 ° Bk RS, 3B R R E A AR 3k B F0 5 ) W o
b B S Oy R T AR IR R

B, =(S,+ D+ RHY1—Re )+ B, —B, (1)
AP By BWH ERES T D, BRWR LB RH 2% BB R E B
R R - S Be F B, 2 0K S TR b B I8 i TR S AR A B
B, BHBRBRAUMI/ m® - d HRAM T H SR, Re, ZKEHE LT
LA GR,y A B, AR GG RERN. W GRy=S,4+D 4t RH,
B, 3= Bi=B, .5 RAR(D), W
Ba/i :GRaﬁ(l ~Reaﬂ)_B<ff.aﬁ (2)

&€ GR,. S,. D,H B, R JEROK-FEK WS, KEEERN. KEBUNE
SRMAMBEHEEKDPZ XK T T HBE, Re, MEBTUKEY B A9 TR 5%,
F UK, 43 5 0 5k b 5 555 22 BORGBEHE 22 80 (B LG Y TR 1 IO 58 BTl A B 5 JC K
Vil RS RA B ER), BB, X TR R g M E R, BAFEASRNE
WitE )7 (Yepkacos, 1980; Barry, 1981) 4+5i4&:

GR, =(S,+ D,+ RHYX F XK,

=GR, x FXK, 3)
RH=GR_ X Re sin’(§/2) (4)
BU/./M = chosh(ﬁ/ 2) (5)

dr ], e Bk I R OE S F ALK, ﬁﬂ’ﬂ-ﬁrﬁ%ﬁﬂﬂ:, HRAE VR X4 2 i B
M (H, HSE) GRA B, T ¥ A SE, BRI R SRR 2 53
R, B b B ARIE S DR ST S R B R A MR ).

32 it HE R

KT HEG 2220 B EedE, ARG AA RO ST AE 2, AT R FE



344 7K )i % + 11 %

M (6—8 A, HFHKMMmMAMERN20°) BRXLZRISERTHHFERAE. K
8 THF 50 B B S R B R AR, F 12 8 AR S v Y05 00 ol 1 G 08 L oAV 9 RO 1R AR T
HEAR 5 1 AL Y K BH A A Se i R T IE SR ERCIR S . MG AR R, MR D
FTHBHEETHAER (GR,, MI/m’ - d) MHEERAE (H, m) FHis 8o
K (FEeg), HEETEN:

GR, =25.8184+ 5.6243InH  (r =0.9884) (6)

BiE ERZKBHE, o1 SHINARIEER 23 MHIBFHE A ERk ARIETIK
RS- B ES B (RHLO MY /m? - d) FIE 2 6—8 AR, XX FH GR,
0L BOV- BB R 20 ° BERY F. K, FIMERZ RS SCER H BRES ) (S, h) AT, R
5, BABRRX Q) HirEBKkEEE LW GR, W HBRM. IrAtRESER AL
TESHa, b, c. HEMITELERGH, ok 8 WITE AR BS—80H 56 5 18
B PR TR LR AT 0.1—3.1%, M AMUERALE B> 10 ° WBE b, JFREEH X
missin, HEAMIMIALREN p>25° BBEd £, AR ARIM p<5° M P HKE
FIUFBA SR RO RS AR, S R L A S T R S B ]
TERE AV M b BB A8 AR R BESE B3 BB /IME (10.0 /MAY), I BE & Hi 3T i
MBEFETEEEA, 2WRAARR, MARMRICTRBPKEX, WEE Y E
RO B A6 2K R 0B 5 AN 7 AR AL R S8 SR i SR Ak e, PEALIRIO S A B, AR, SR
JE . 8 i 0 T L T R XU B S M R B, PSS B A R R H R
e, /R R AT AR R RN R P EREN D EHX (GRy, ma 26.0
MJ/m’ - d) Bk,

M T EEHEMEX A, KR ERKE mEL F R R,  Fo w8 R R vk i vk i 4%,
KEBEEA 0C LA . Mt gtk vk T b B9 K ol Hb 18 5% 57 58 B8t vk F XY 313.4
W/ m? B % 300.7 W/ m?, HAKHRILERS. HH, xT&EXUH 550 m M4k
Nk, RS zHREXRIBHMEIEKEZ R KESRES R, X
Bk, EEWERHN (6—8 A), W HREE LAES (B, MI/m’-d) 1
Bk PR ST (GR,(1-Re,y), MI/m’-d), MK/, BHEBEATERPE 1Sk
R B A R BT R AL AR A, ok Rk R SR AEF 0.25—0.70 ZH], Bk
R B X R E R 1962 £ F1 1983 FE FAEMRM PRI (Bad Cy<3.5)
T, BN S —I15° B b SERR ORI PR T A SE A A, B RBIN T AR
&

Ba/;‘ =0.9230 GRmﬂ(l — Rew) —2.8528 (r = 0.9866) (7)

B E TSI GR,, (A LA SSIE R BERIE 1 S5 DK R SR RS 3R A 1, Fi R 42
R (7) IR EINA T HUBASAES R B, fH, SFRARTUAEE ARUGEH
(Byr.p» MJ/m* - d). @ 6—8 HRSTRY,. i a5 a 8085 9N -T Y HE 5
TRBLNE 6 a, b, c B, 1EEZok) SR AR R N F B i RN TR
FAFT, AT HAMA O RV B B R R B AT, AR Ea /N s i 3 el
AR R . AR AT AR B AR TR B ETR 3775 m R 4200 m Y K
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MABBHEAHRE (% H9.77 W -m™?/100m 1 502 W- m>/100m) Mk,
Tr AN 48.6% FANL > 81.2% . X FE4F B A AR vK A4 X N 5E ST eE B A L AE 7
FRENES,

4% B

B 8 ARSI IR AL v | R0 8 B 7 ok S B S AU SRAESE, RS2 K AR ST RO BE )
AYIBEN, FHRA T kS BRABEER AR SRR R, X, HIE M
P T BB S R A R] — 3t 7 SO DX A KO PR SR B 2 22 S i AL i ok
SRR AP 5 0 BB 3 A AY-F 4R 1 BY 2 08 B A T i e 44 RE 1 5% i
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R FAR S BB, 10 B XL KN K U AR B R A — 2 8938 A5 B
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Calculation Results of Radiational Climate in Glacierized
Cirque and Glacier—free Cirque at the Headwater
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Abstract

In order to advancing studies on the relationship between the radiation energy trans-
fer and topographical factors, the differences in solar radiation due to the influence of di-
rection and angle of slope and mountain screening on solar radiation were calculated for
east—branch of Glacier No. | and a Glacier—free Cirque at the headwater of Urumqi
River, Tainshan Mountains. According to computed data of the different directions and
inclination of glacier and cirque, slope factor of solar radiation and the sunrise and sun-
set at various solar declinations under influence of shadowing effect of surrounding
mountains at 29 points, the difference of energy reductions in solar radiation owing to
northerly or southerly exposure and screening effect are small in whole ablation period
about 31.5% and 29.5%. But in the period of shorter solar path the difference becomes
more important. In the glacier area, the loss in energy is 40.3% at the equinox, and even
reaches 50.1% in early winter (solar declination is —10 ° ). Meanwhile in. the glacier—free
cirque area during the same period, the loss in energy is only 19.5% and 13.9%
respectively. The mean loss in energy are 40.6% and 21.0% in glacier area and
glacier—free cirque area during three periods and provides various solar radiation energy
condition for glacial nourishment.

On the basis of spatial variations studies of mean value of the insolation duration
and albedo during summer ablation period (from June to August, for a solar declination
of 20 ° ), the fields of radiation energy for components of the radiation balance of physi-
cal surface of east—branch of Glacier No. 1 under clear and slightly clouded weather are
presented, using observed data and regression equations in this region and mountain gla-
cier of West China. The spatial distribution charts of above factors obviously reflect the
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control effects of topographic condition and albedo on the mean daily sum in fields of
radiation energy during the summer ablation period, and has an obvious zonal distribu-
tion regularity with gradually decreases from northwestern flank to the southastern
flank. The vertical gradients of global radiation and effective radiation in the glacierized
region under investigations (from 3775 mm to 4200 m) equal to 14.52 W - m 2/ 100 m
and 2.77 W - m*/ 100 m respectively. Calculations presented this paper show that expo-
sure-and screening effect are very important to the maintenance of glaciers in particular
valleys, and explain why there are no glaciers in certain cirque or valleys at same
altitudes.
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