520 % 2 )
2009 4F 4 A

VAN IR S
JOURNAL OF APPLIED METEOROLOGICAL SCIENCE

Vol. 20, No. 2
April 2009

& A B A SR 5 A P B ST RO IS E R R A

i S

=~ Emlg

PR 7K Ty 2 5 1 DT 3 T S PR 47 el 8 T i S 6 5L R 610065)

i

o
=

5 L8 11 DX K PR P TR TR K2 T B TR S ) L 45 5 AN B BT ST L A AR T R s R A I U A I O A A
HB T 5 0 T 0T T 02 DK TAT b B4 R B e S 0 B TR T T AT LR S BRI B . RTTE R R W] h R L5
JEE AR 1R JEE RN MR 52 Wiy 4 4 SR S 1) 22 SR 2V Tl U IR O 0L O S 3 5 I T TR) I 309 3 0 R i v R
TR AR IR BETE 0.5 C LA . 5 UM G L 78 L DX M T2 52 6 T 9 — e J28 DX 7K THT A R 4 5 A — o A 38 A 30
(7 s A ] 0 o 30 32 Xk K P A TR 438 WA H) R PR SR A 28 R M o 3% 5 i A 8CHB 7 T 1 X S 249 3 R K P 4 S5 )

ARk . B IE ST AR AT R FH AR 3 AR A L X SE BRI L .
KR KE; KR KA

KRR i R RN T Z—. K
B AR T B K AR AR W AR AR W0 KT AR AR AR
JK PR A A2 X H T AR BB W . UK R K Ry S
AT RE HE S EUR KNI OK B R AR 2S00 2L L
Xf K A AR W) A FFEE Dol B K 2R TG T K T i T
UL K B A 25 L DA R A XK ) (R B
IR ) A 7 TR 7 A R W [R) IEACTR A9 A2 A 3 X
PR IR T R 73 43 M it T 45 50 L 4k i AL 2 0%
A TSR TR O X K K R B Y B
pNININCS -8 G

BIF 5 T T8 MK 2 Y P A LA — e — A2 3
AR PR L R R AR A PR Y T L U b T
AT 5 7K P A2 P26 I 114 P DX 7K il 2 4 R3O AIE T e 7K il
{1 508 LR ) B 32 B 98 N DI SRR B K
AR IF A 1) PU g 1L X EE R s fr i — Rt X B
TYTRA TR » o0 T v 3t 1 ARG K %S T i Tl AT e
PR —RE WY RS T I T g R
FVHRE K 2 A g PR T T3S T R B
JK 2R P9 37 TG A8 7RI R T R Y I SR T M UK i
TR Bk X 5 B HEAT T B E L R A R T KK
R 23 J2 R KIS L PR . RS R B

E XK A REBl 2R 4T H (50679090 ¥ B .
2008-06-10 it 3] ,2008-12-29 I 3| F ol i o

B L-ENIPNETE | INPNR S E T INeaS N PO RITS
JEE A3 28 R i Al A A R ) 3 IR i o B
A5 PR D8 S X I S A T AR Y TR
Ko TEPU T HE DK 1 GUASR S 1020 ke AR L 730 5 1) il
Prik [l 4 LR AR AR . DR v 45 )
DX e 25 TR R K 2 K AR TR ) RO B R AR AR R
VA A DL TN L1 DX K 7R 28 XK i 6 4 R it ok
A EEA L

T X AR B IE J5 ik

T E7E L X AR B 58 7 T CAER 2, L H LA
8 NG Ok EACSE AR B — KA 2= & A2
T2 XA HE S T N o B 2R S L Il A
RIE R Ay B A . ST B A i Bk
PR ENTEEE B SEbRab B - #f i A #, H AT e
25 b AR PO . ] ) A T BT AR AR A S gy
BICRATE — B0 A AL B SR Ty i DUET N Y 45
FBINA RO A,

[ 51 A% 300 3 A A ok A R N R — A
R IX A L H IR I A 2 5 R P
OEJE X TR EE b R GA X 3 AN R M
F M KO B R

T = f(p.ash) (D



226 VA I T S 74 20 %
s HH Z e —wk mlH r f BAR R R Hy . (sinw;y; — sinw;) — sinfsinacosd X
T = b, + b1+ b4+ b:sh (2) (cosw,y; — cosw;) | 7
ﬁ(Z)EP’bO ﬂ‘j'ﬁé’ﬁlﬁ;bl9b2 7[)3 ﬂ‘j@”ﬂ%\ﬁo it(l)IEé E,Zi‘H_j‘

— AN SR R R )l B AR A O A L A SR B AR
HA R ply 8RBT P 2% ARk e [ ) 3 A S S Ok
X AR L3t 0 A A DA L D 3l 5 )
LML BR T B85 I8 R 15 38 75 18 HuIE 52 1
BT, » T2 2% 1T 52 0 1 1L X 5 T 7

T = by +big+boa+bsh+ T, (3)
FLA L DI R ) 1 TR 5 e 3, U] SR b T P Y

Z1H:
T,=T—T (1

TE FC B DX A% 0 i 5 3% 5K [l R 3 3 ) AR
ARME S AT 22 5 X T, A 1Bl et
HeAity b 9 23D Al s T X SAT — 1l X R (o
A i) ARV H SRR L .

2 LXK PH R S8 e R

S Y LA PN 72 AT 2 SR 16 ]
ARHIE b1 IR BH B i S O
Sy, = I(using + vcosdcosw +
sinfsingcosdsinw) (5
KGO T N EERMES R E, o ARG E, 6
HRHIRES . w Jy H I
u = singcosa — cos¢sinacosp
U = COS¢cosa — Singsinacosf
w = singsinf
AT 5T 3 5 4 IR IR 221 28] 28 1) 220 %6 ) 1) 2 AR
3 I F A R R 3% 9 24 5 AT A B A I 23 1 00 T R
PHE #E 5 T B B i Uy R s

I

5 2 Jwiﬂ (usingd + wvcosdcosw +

i=1vY %

R =

2nr

dw
1 4 csecz

6L Ty S KB B - S DA H 3 OF 2R B Ok 5
AL H R

PE— PR A =0 S 58 2@ IR LR
SRFRI AR DL )+ AT B T3 R 3t K SCOK BH 4%
A H SRR A,
W -

R,

(6)

sinfsingcosdsinw)

L Tz E Lusind(w;; — w;) + vcosd X
=1

a an -

ZIO TZ (w; singsind + cosgeosdsinw,) (&)
T

Hr, w, =arccos (— tangtand) N H#s I #) H B8 A
.

(DA AT A6 0 25 18 00 N A5 207 7 i b -
MR RER SOR B A 44 i H B i, BEEA X2
FORHE— 20 HE R e E AT o] — B B 9T P 1) AT R LA
K FH B4 O B i R s U B B, i B
1958 4F {4 28 40 ik 45 4 i 3 17 9 AT fE BB K FH
BEAREES Ry, 51 b R SCOK P B #2588 5 S & Ry M
ZEAR K AHIX — 5 (1 Lo (B 5 >4 b oK P18 | i 7T B
BRIV SR W 5 R SR B e 5 A i W 19 B 20 B 2
I ARUAR 55 g, B

R, =

R,., W

Ro :V[TO (10)

A=+ W R, = fR..

BRI AT T I 1 % S0 B AR S W, 7178 5% o 24
AR mHTRERHE ST HiE RS E A R4
S S B VO TT L B £ 0 LB 5
PR BB 5 (LD 3 T 9 7T B4 4 3 Bt
AT,

TR I 6 T A BV 5 0 0 3 R 3
I H b o] BE BT A, HLAR SR AR 7 Tk S R R =%
SCHRCT3Y . 1B 3 55 K 2 30 7 4 B b B 4% B2
Fy I W 4 0 {0 £ 1L 08 R 9 T Bt 2
GRER. TATILE Y, LY, WK i ik T 2
F 52 1 o L L1 10 385 52 25 AR S Bk D A
BRI G420 BB HLL B — B | — 180°) o3k B¢
W ar e B9 S, A S, WE AR Y, BT Y, 1Lk i
B P B R LA 1 R (D
I P B AE S, W L A S, YT L A

Y, Y,

an

B 1 ST IE K BH 8 S i 3RR B
Fig. 1 The calculation schematic diagram

of solar radiation in parallel mountain ridges
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Table 1 The climate data of Yalong River valley
i % 4 % TR B /m
Hhih 26. 92°N 101.53°E 1160. 40
R 26. 58°N 101. 72°E 1191. 10
k5 26. 90°N 102. 12°E 1105. 80
e 27.90°N 102. 27°E 1592. 40
& 27.93°N 101. 27°E 2427. 30
W 27.43°N 101.52°E 2545. 00
By 28.55°N 102. 17°E 1777. 90
Juk 29. 00°N 101. 50°E 2993. 70

BRI T U T A R AT IR T R UG T
B AR IR
3.3 ERXRRESW
3.3.1  [IEARB T

MR P X B 7 SR uhi i 2 4E 3 H A ¥R
AR EFR ST EIH R LE 2, 7£0.01 &
FIKFR L F(3,3) [ ilm By 29. 46, & HMWZ T
ANV Ty R F R 3 R B, il B R SRk 2 4R B
AFEAORMEG R FAAEEAE 35 LA b [A] i H A A O
FECR ¥AE 0.98 LA E .l Al WL 4805 J7 AR I ROCR
EREN . R 2 BIR, 00 GRS 23 2
AEHR R SME L R B 2 D TR A O B £ B Y 1S hn i e
K BLHFEREHKNFEL T BE 12 H—KFE
2 ¥R E5—2.22 C/4E . 7—9 H &K HE)
FY—0.60 C/HERZ, b, G B2 B2
O BR 5.6,9 H b fE A A £ #5821 {H . Sk
A% I I 2R R G T HG n, AF AR 0 R B K
12 H—WAE 2 A48 1.87 C/4 4, i /IME 5—F6
JF0 —0.94 C/2 . by QR B & A2 1k
) A AEERIE SR, R T ek Tt B 4 o T T
T BEAR S AR AR A K TIF L by 50, AR AR 2 Ho 2
MEDBRERELNE R EHR. 1 DN
—0.29 C/100 m.,4—5 A& KFEHLHN—0.56 C/
100 m, ¥ K —0.43 'C/100 m,

x2 HEBIRSEBEEMSAEMNEARY
Table 2 Partial regression coefficients of temperature

equation in Yalong River valley

H 4y LIZECES R F(3.3) 14
by by bs
1 —2.2511 1.7999 —0. 2876 0. 9904 51.59
2 —2.7347 1.8122 —0.3168 0.9862 35.38
3 —2.6582 1. 7550 —0.4037 0. 9868 37.09
4 —2.0233 0.4575 —0.5361 0. 9897 47.98
5 —1.5582 —1.1877 —0.5783 0.9918 60.58
6 —1.3253 —0.6876 —0.4839 0.9927 67.35
7 —0.6302 0. 7845 —0.4783 0.9911 55.13
8 —0.6289 1.1241 —0.4584 0.9924 65.13
9 —0.5189 —0.2894 —0.4908 0.9892 45,51
10 —0. 8916 0. 2899 —0.4520 0.9938 79.78
11 —1.2933 1. 5555 —0. 3886 0. 9959 120. 37
12 —1.6838 2.0098 —0.3139 0. 9944 88. 82
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Fig. 2 Temperature effect of macrotopography of Yalong River valley

in April (a) and August (b) (unit: C)
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Table 3  Verification effect of temperature

on weather station of Yanbian (unit;C)

A i I 5 T (& 5@%@ R 2
M) 5 A SHAE (B) (A—B)
1 0.02 10. 65 10. 30 0.35
2 0.07 14.01 14. 00 0.01
3 0.07 18. 34 18. 60 —0.26
4 0.01 22. 34 22. 30 0.04
5 0.06 25. 66 25. 20 0.46
6 0.24 25. 32 24. 90 0.42
7 0.29 24.93 24.70 0.23
8 0. 30 24.09 23.90 0.19
9 .19 22.48 22.00 0.48
10 .15 19. 33 19. 00 0.33
11 0.14 14. 38 14. 40 —0.02
12 —0.02 10. 54 10. 60 —0.06
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Table 4 The result of temperature calculated of Ertan reservior from the method (unit:C)

(e 2R g2l 1A 2/ 33 4RA S5HA 6H 7H 8A 9A 108 117 12A

1 101.70°E  26.93°N  11.2 14.7 19.1 22.6 25.4 25,1 250 24.2 22.3 19.4 14.7 11.0

2 101.73°E 26.83°N  11.1 14.6 18.9 22.6 25.5 25.2 25.0 24.2 22,4 19.3 14.7 10.9

3 101.78°E  26.82°N  10.7 14.1 18.4 22.2 25.2 24.9 24.8 24.0 22.2 19.1 14.4 10.6

4 101.87°E  27.13°N  10.4 13.7 18.0 21.8 24.6 24.3 24.5 23.7 21.8 18.8 14.2 10.5

5 101.88°E  27.25°N  10.2 13.3 17.7 21.5 24.3 24.1 24.4 23.7 21.7 18.7 14.1 10.4

6 101.90°E  27.80°N  10.2 13.3 17.6 21.3 24.1 23.9 24.3 23.6 21.6 18.6 14.1 10.5

7 101.95°E  27.70°N 9.9  12.6 16.9 20.8 23.6 23.4 24,2 235 21.5 184 13.8 10.3

8 101.97°E  27.37°N 9.7  12.5 16.7 20.7 23.6 23.4 24,1 23.4 21.4 183 13.7 10.1

9 102.00°E  27.70°N 9.4 12,1 16.3 20.4 23.4 23.2 24.0 23.3 21.4 18.2 13.5 9.9

JiE X 1 10.3  13.4 17.7 21.5 24.4 24,2 24,5 23.7 21.8 18.8 14.1 10.5

x5 "HMKEEXKXMEESALTK F6 "“HMKEARAFETERXAMEEFSALZK

Table S Monthly variation on solar radiation Table 6 Monthly variation on solar radiation
in Ertan reservior in Ertan reservior under different gradient
BB it emsy wemen BN I G ety ey iemty R X10%
1 148 131 18 12% 1 136 131 107 79 42%
2 172 159 13 8% 2 176 159 137 104 41%
3 211 189 22 10% 3 205 189 167 139 32%
4 227 200 26 12% 4 215 200 179 153 29%
5 203 197 6 3% 5 210 197 177 152 28%
6 167 160 7 4% 6 171 160 144 124 27%
7 182 157 25 14% 7 168 157 142 122 27%
8 182 163 20 1% 8 175 163 146 125 28%
9 129 128 0 0 9 139 128 114 96 31%
10 132 126 6 4% 10 138 126 110 88 36 %
11 136 120 17 12% 11 134 120 100 74 45%
12 131 112 19 14% 12 127 112 89 68 47%
AESEH 168 153 15 9% AL 166 153 134 110 34%
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Temperature and Solar Radiation’s Amendment of

a Canyon Reservoir with Its Application

Tuo Youcai Deng Yun Liang Ruifeng

(State Key Laboratory of Hydraulics and Mountain River Engineering , Sichuan University, Chengdu 610065)
Abstract

Taken the influence of a canyon reservoir surrounding terrain on meteorological factors into account,
based on the previous research, the regression remainder method is used to calculate temperature including
orographic influence. And a simplified algorithm is applied to calculate solar radiation on the slope land of
parallel mountain ridge. Taking Ertan reservoir of Yalong River valley as example, the change regularity
of temperature and solar radiation under terrain influence is studied. The river bank slope is about 30 de-
gree, and the main trend of this reservoir is S—N. There are 8 observation stations around reservoir, pro-
viding data of annual sunlight average percentage and the temperature. According to the terrain and the
trend, Ertan reservoir is divided into 8 groups including 9 points from reservoir tail to reservoir head. Sup-
pose that the temperature is divided into four revisal components-latitude, longitude, altitude and microto-
pography, and the multivariate linear regression equation is applied to be fit. The equation is qualified be-
cause that the value of F is over 35, and the multiple correlation coefficients are over 0. 98. The results
show that the parameter b, has negative value in the whole year, the temperature of each month decreases
with the latitude increasing, and ¢ its value is larger in winter and spring than that in summer and autumn
and its annual variation is obvious; the second parameter b, has positive value in the year except for May,
June, September, and generally the temperature of each month increases with the longitude, and its annual
amplitude is very large; the value of the last parameter b; keeps positive during the year, which means that

the temperature of each month decreases with the altitude increasing, but its value is smaller compared
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with the parameter b, and b,. The application results show that the test precision could reach 0.5 ‘C by the
multivariate regression equation, and the temperature data of Yanbian weather station in the same period
of time has verified the result by the equation. The prediction results of temperature in Ertan reservoir
show that temperature increases along the river, and the difference of annual temperature between reser-
voir tail and reservoir head is 1. 6 C, which is in consistent with the variation characteristics of climate.
Compared with flatland, there are changes on solar radiation of Ertan reservoir due to mountain masking.
Besides, different gradients exert influence on solar radiation that Ertan reservoir received. Compared with
that of the non-correction annual solar radiation, the corrected is reduced by 9%, which is 15 W/m?*. And
the change of the solar radiation is greater with the increase of slope. The temporal and spatial variations
of the solar radiation in the mountain area is revealed, which is contributed by the interaction of the solar
declination and geographic latitude and terrain slope. As far as the slope 20 of and 50 dagree concerned,
the annual change can reach 56 W/m?, and its relative change amplitude reaches 34%. The new method a-

grees with the actual phenomenon of the mountain.

Key words: canyon reservoir; air temperature; solar radiation
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