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holding capacity at plot or slope scales have been conducted, there remains a lack of effective approaches to extrapolate the
forest water-holding capacity from plot to watershed scale due to the spatial heterogeneity of environmental factors especially
in subalpine watersheds. Here, we used the Zagunao watershed in the western Sichuan as an example to construct the
multivariable linear regression models for upscaling soil water-holding capacity from plot to watershed scales based on
vegetation and environmental factors by integrating field experiments at a variety of forest types and remote sensing data at a
watershed scale, which eventually enabled a rapid evaluation and spatial prediction of soil water-holding capacity at
watershed scale. The forest plot level result showed that the water-holding capacity of natural forest was better than that of
the artificial forest with the mixed forests better than monoculture. The correlation analysis suggested that soil water-holding
capacity was jointly affected by climate, vegetation, soil, and topography such as wind speed, Normalized Difference
Vegetation Index (NDVI), and forest age. The upscaling models of the maximum soil water-holding capacity, capillary
water-holding capacity and noncapillary water-holding capacity established based on vegetation and environment factors had
good performance with the R” of 0.700, 0.720, and 0.908 , respectively. The correlation coefficients and mean relative errors
based on observations and predictions of the maximum soil water-holding capacity, capillary water-holding capacity and
noncapillary water-holding capacity models were between 0.69 and 0.79, and below 20% , respectively, which indicated the
good reliability of the models. By use of the upscaling models, the spatial distributions of forest soil water-holding capacity
at the watershed scale were estimated. As suggested by the model prediction, the spatial variations of forest soil water-
holding capacity are distinct in the Zagunao watershed, where forests at higher elevations are featured with the highest soil
water-holding capacity, followed by forests located at a certain distance from roads and rivers in the lower slopes, and the
downstream arid valley area has the lowest soil water-holding capacity. The findings can provide effectively scientific

supports and assessment tools for the improvement and restoration of ecological functions in subalpine forests.

Key Words: subalpine forest; soil water-holding capacity; upscaling; multivariable linear regression model
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Fig.1 The location of the Zagunao watershed and sample sites
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Fig.2 Land cover in the Zagunao watershed
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Table 1 Impact factors of soil water-holding capacity
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PP Soil  depth Bulk density . P L p' Y water-holding water-holding water-holding

Forest type 3 porosity porosity porosity . . .
/em /(g/em?) capacity/ capacity/ capacity/
/% /% /%

(v/hm?) (/hm?) (v/hm?)
NC 0—10 0.62+0.09 73.5424.27 57.26+5.62 16.28+3.12 735.42+42.77 572.64+£56.22 162.78+31.23
10—20 0.63+0.13 67.32+4.34 52.18+4.54 15.14£1.54 673.19+43.37 521.81+45.43 151.39+15.43
20—30 0.88+0.08 67.94+2.40 53.11+3.86 14.83+1.89 679.44+23.97 531.11+38.58 148.33+18.91
NCB 0—10 0.91+0.11 63.97+7.81 48.69+6.46 15.28+1.58 639.72+78.15 486.94+64.59 152.78+15.81
10—20 1.10+0.15 57.95+7.38 43.15+7.89 14.80+1.88 579.54+73.79 431.48+78.94 148.06+18.78
20—30 1.20£0.16 57.45+6.02 43.02+5.70 14.43+1.03 574.44+60.19 430.14+56.94 144.31+10.29
NDB 0—10 1.02£0.10 58.58+6.08 45.125.95 13.46+1.54 585.83+60.80 451.18+59.53 134.65+15.39
10—20 1.14£0.15 54.27+4.35 40.82+4.04 13.45+1.71 542.71+43.48 408.19+40.37 134.51+17.05

20—30 1.14£0.15 52.99+2.41 40.00+2.51 12.99+0.77 529.91+24.15 400.00+25.08 129.91+7.70
NEB 0—10 1.20+0.11 47.78+6.89 37.20+6.42 10.58+2.04 477.81+68.88 372.03+64.21 105.78+20.40
10—20 1.17£0.15 46.71£5.32 36.89+6.46 9.82+1.96 467.08+53.16 368.89+64.52 98.19+19.53
20—30 1.27+0.08 44.20+3.51 34.75+3.77 9.44+1.04 441.94+35.05 347.50+37.67 94.44+10.34
NEDB 0—10 1.18+0.11 52.38+2.82 38.51+2.62 13.88+1.91 523.83+28.20 385.06+26.18 138.78+19.13
10—20 1.24+0.10 51.38+6.15 37.65+5.96 13.73+1.28 513.83+61.55 376.50+£59.57 137.33+12.74
20—30 1.28+0.11 46.59+3.94 33.47+4.01 13.12+1.51 465.89+39.47 334.72+40.14 131.17£15.07
DCP 0—10 1.05+0.09 41.2427.22 26.58+6.28 14.66+4.31 412.36+72.13 265.83+62.80 146.53+43.07
10—20 1.30£0.10 42.17+3.44 28.83+2.77 13.34+1.67 421.67+34.36 288.24+27.65 133.43+16.72
20—30 1.32+0.10 40.87+4.58 27.42+4.94 13.45+2.35 408.70+45.81 274.17+49.43 134.54+23.47
HCCP 0—10 1.25£0.16 47.66+8.79 33.47+8.54 14.19+2.47 476.57+87.90 334.72+85.38 141.85+24.67
10—20 1.27+0.08 46.01+5.40 31.54+5.78 14.47+1.14 460.09+53.95 315.37£57.79 144.72+11.37
20—30 1.35£0.12 42.57+7.78 28.91+7.63 13.66+1.70 425.74+77.82 289.17+76.24 136.57+16.98
MCCP 0—10 1.07£0.13 51.05+8.44 38.25+9.23 12.80+1.47 510.46+84.35 382.50+92.30 127.96+14.66
10—20 1.28+0.13 40.71+8.41 28.20+8.80 12.51+1.34 407.13+84.05 282.04+88.04 125.09+13.45
20—30 1.27+0.12 42.37+10.00 28.75+9.10 13.61+2.55 423.61+99.98 287.50+91.01 136.11+25.48
LCCP 0—10 1.16+0.10 57.09+5.36 42.30+6.26 14.79+2.38 570.83+53.56 422.96+62.62 147.87+23.81
10—20 1.41£0.12 46.05+5.76 32.33+4.92 13.72+1.76 460.56+57.63 323.33+49.21 137.22+17.58
20—30 1.36+0.09 42.55+5.10 28.93+5.86 13.62+2.22 425.46+50.98 289.26+58.57 136.20+22.23
BW 0—10 1.39+0.10 38.77+6.48 30.17+8.03 8.60+4.05 387.67+64.77 301.67+80.27 86.00+40.47
10—20 1.46+0.14 37.23+6.95 30.47+6.68 6.75+1.06 372.22+69.54 304.72+66.75 67.50+10.58
20—30 1.52+0.09 36.59+4.50 29.38+5.11 7.21£1.19 365.83+44.92 293.75+51.10 72.08+11.89

T A T bR 2E s NC . RIREFIH AR Natural coniferous forest; NCB ; KERE! IR MK Natural coniferous and broad-leaved mixed forest; NDB ; K #K 7% - [if i
M Natural deciduous broad-leaved forest; NEB ; IR H 4% AR Natural evergreen broad-leaved forest; NEDB: KR /% IR 38 AR Natural evergreen/ deciduous
broad-leaved forest; DCP; A\ T K8k4 [EIRASHR Degraded coniferous plantation; HCCP ; AR TR High canopy coniferous plantation; MCCP ; AR A BE N T AR Medium
canopy coniferous plantation; LCCP : {lRAB M1 & A T4k Low canopy coniferous plantation; BW : J#E Ak Bushwood
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K IRBUFRNAS 2 LB K B D Bl 2 - R B 3G S AR 2 R R A, A R AR AR I AL
W B 0% B3 BRI E 36.59%—73.54% 2 [6] , #4{H M 49.90% , HH 0—10,10—20 cm F1120—30 em 4 )2 B FLERE
(B354 53.21% 48.98% 1 47.41% , A ZEH ZR bk + B FLBRE 7E 26.58%—57.26% 2 [a1 284k, 4{E A
36.91%, TIEARBEILBEN T 6.75%—16.28% [0 , ¥ N 12.95% (% 2) ,

AR 43 J2 SO Y 498 S LB R | B LI R B A L R 43 0 2 AE A5t 3 0—30 em F KAFK
B BEERKEAIEBERKE, %X R K SRR BN R T TR, HIRSSHE T A T4k,
HARAREF AR 0—30 em +)Z A0 KK BB R K B AHEBE R /K435 R 5 2088.05 t/hm’ 1625.56
t/hm® & 462.50 tv/hm?* , & B KSR EH ARG K IR 10 57 D) BE ok, AT DX IR AE % 19 A5 0K SCIBEAFAE
2.2 EHOKIEHIEE W T 08T

AR R (£ 3) , 5 EZ KK E  BAERK SR B RK & 52 AH 50 5 50 R 4351
A9 8AFI19 A, Horp XGE NDVI FARIE 5 I KK 1 240 W IEADE (P<0.01) o AL, T3
KFFKE SRR (3 A H) (B 7—8 AREAK) AIXHREE 10 m K 322 HHES KA 3 M3 3 A
F(P<0.05) ; HIEBERKE SATIRK (3 ) FAXHEEE 10 m XGHE 35 K3 ) 2 & A1 (P<0.05) 5 +
AR B ROKE SRR PR H B2 m AR 2 m R M SR HERIR B AR e i |
I (0—10 em 10—40 cm ,40—100 cm,100—200 cm) SR 2 355 7K 3 Sl 4k il 2540 ¢ (P<0.05) .

£3 0—30 cm TEKERFEES Z I EFHE X RIS ( Pearson BEHX)

Table 3 Correlation test between 0—30 cm soil water-holding capacity and impact factors ( significant correlation )

W T KRk EERKE JEBERKE
Tmpact factor Maxi.mum walf:r— Capi-llary wate?r— Non(:a.pillary wa‘lter—
holding capacity holding capacity holding capacity

S &R T Climatic factor W, 0.500** 0.442** 0.509 **

T -0.230 -0.168 -0.457"*

T, -0.202 -0.150 -0.386 "

P, 0.402* 0.413* 0.052

S, 0.242 0.171 0.523**

H, 0.373" 0.393* -0.050

T, -0.288 -0.235 -0.425"

H, -0.322 -0.262 -0.473*

W 0.383* 0.376 * 0.157

P, -0.247 0.187 -0.449 "

T -0.264 -0.209 -0.422 *
HE 4% K F Vegetation factor NDVI 0.590 ** 0.533 0.535**

v, 0.532** 0.481** 0.473**

v, 0.186 0.131 0.399*

v, 0.115 0.062 0.367*

V.. 0.296 0.237 0.455 *
FHEFF Soil factor T -0.259 -0.203 -0.430*

T -0.231 -0.174 -0.429"

710 -0.204 -0.148 -0.412"*

770 -0.203 -0.150 -0.398*

S 0.383* 0.361 0.377 *
HiJ¥ K F- Topographic factor E, 0.391* 0.328 0.512**

S -0.414" -0.387"* -0.292

A, 0.113 0.383* 0.347

# FERAA MR K (P<0.05) 5 # = KR MEb 2 % /K F (P<0.01)

T 5 FIE R K R AR TEAR A B P 5255 IR 120 A7, 5 BRICAR R, 2k — 200 0 e S5 o P2 i PR 5 1
TR AR, Tk AT B A MSA (S WRAGAR SRR ) £ 2 2 800 Al KMO R S 45 R 5K T 0.6, H
EURFMAFEREE RS P E/N T 0.001, W E N 118 A AT I 70 M, S5 RERW], b e KBk i it 1
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YRR 3L 8 A AL3E K BRI (3 AN ) AT EE NDVI AR 2 TSR IR AT, B
R KB T B s K BT K (3 AN ) NDVI AR 2 RIS KR R m it 6 AT, 3k
EA KL 10 AN Tl 00T, A0S IR . IRINEEL 2 m Ui M TSR MRS 942 .0—10 em 1t
HEREE (10—40 em 3R K SRE HIEEKCRRNGIR (£ 4)

F4 0—30 cm TEKFEFERTFHHEE

Table 4 Factor analysis models of 0—30 cm soil water-holding capacity

KA Type R A F Impact factor MSA KMO Bartlett's test P
i KA K S

RORHS AL . . WPy s, H NDVLV,,S,, E, S >0.641 0.637 0.000
Maximum water-holding capacity

BEFKE

Btk : W,,P,5,NDVLV,.S, A, =0.707 0.659 0.000
Capillary water-holding capacity

FEBE R

ToinsSe Ho PV, Ve, T, TS, B, =0.668 0.711 0.000

Noncapillary water-holding capacity
MSA ; 52 W5 AH KB P X f 2k 2250 Measure of sampling adequency ; KMO ; KMO St Kaiser-Meyer-Olkin statistic

2.3 HHOKIERFEDRERE L HERIR
2.3.1 fREAUREE

WKHEAR A A3 BT R T3 BT B 255, 4% IR Pearson AHE R 50 K/ N F 4 B F38 — 5 | ATl ALY | 3 3F
1758 SRR BG83 AH G 1 R TR S AU 11 [ A8 it 45 31 22 o0 4 1 In] IS ASE 26 ( Jor 5 A L 1)y 22 0%
BT VIF ¥/08F 10, H DW {E38 2 2247, RIBRAIA AR 2 E I M) . P 0—30 em £33 KK E
FRAS AL 5 A 1 AZ 5 NDVILRTIARROK (3 AN H ) B LR AR A i 4048 o SR A EBE R* M 0.700,
2 P<0.05;0—30 em HIEEERKEFIBA A A HAS ST K (3 ) MRS 3 m DL AR PR
R RERL R*Sh 0.720, B E M P<0.05;0—30 c¢m j:iféilk%ﬂﬂk;-ﬁﬁzﬂl BEAVE A A AR ORISR A KR
TR SRR MR R? K51 0.908 , 1 F 1 P<0.01(325) , AT R L& b SR 4 -,

£S5 B 0—30 em TIEKIFEEFE S T LM ETER

Table 5 Multiple linear regression models for 0—30 cm soil water-holding capacity at watershed scale

B Type [A] Y AR A Regression model R? P

W, =373.04+795.99xNDVI+10.41xP, ,—13.93xS+f,(V,)

£,(V,)= 53.38xV,+31.66xV,+81.85xV, ~28.56x Vs ~7.40x V; +40.98x 0.700 0.025
V, ~28.40xV, —44.33xV, =20.23%V,,

BRI

Maximum water-holding capacity

Weap =—740.33+15.20%P,_3+10.94x V,=0.72xA +£,(V,)
£,(V,)=-2.32xV,-84.79xV; +45.99xV, -40.56xX V5 —=27.82x V, - 121. 0.720 0.020
65%V;—=85.10xVg=33.47xV,—4.91xV ,

TEFKE
Capillary water-holding capacity

W,,, =394.60+0.56XV, ~2.40xS, +0.015%E, +£,( V,)

£,(V,) = 6.98XV,+9.42XV,+10.74xV, +3.19xV,~3.28xXV,—6.12XV, — 0.908 0.001
4.63%V—11.53xV,~1.74xV,,

A [R) BRI AR BUE .V, = 1 1058 NEDB; V, =2 103 NDB; V, =3 {83 NCB; V, =4 f03E NC; V5 =5 10 LCCP; V, =6 143 MCCP; V, =
32 DCP; Vg =8 143 HCCP; V, =9 {03 BW;V,, =10 0% NEB

IRk
Noncapillary water-holding capacity

2.3.2  ARBUREBEAS 5

3 b RS SN 5 B A S0 ) P SA AR 58 22 A DG R BCEFE AR AT 1 K IR 77 T RE R E AR A
PEATRG RS . 3R WO 5 S A A X IR 25 /N, B KRRk 2 | H B Rk = M 1
BB R BB BRI X 22 53308 17.93% ,19.59% F1 9.35% ; A1 R 3514 0.77.,0.69 F1 0.79, Hilt
AL DL 25 B O R B, T2 SR AT E (R 6)
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Fo6 HEBERIER
Table 6 Model accuracy test results

A brifE 2 PR 22 SEEI RN R 22 LIPS i
Model Standard deviation Standard error Mean relative error/% Correlation coefficient
e KK B Maximum water-holding capacity 334.03 105.63 17.93 0.77
BEAERF/KE Capillary water-holding capacity 360.44 113.98 19.59 0.69
LR 45.82 14.49 9.35 0.79

Noncapillary water-holding capacity

2.4 U HEK PR SR D AE A AR

ARAE 2 5 R 0 b - i 9 A RT3 I B RO AR B ) A% 4 I 9 el R AR [] R AR 2R 0—
30 em SRR RKRFKER  BERKIEMARBE R, 4PRER (R T) AT IR R EE AR £ 4584528
KB, AR R, SR RO BE SN A R — B, BB B X AN [ bR S B 14 Tt S8 R A A — E 2
5o MR KR B KR |, BREEAMRA TR BP Y {ES S E 2 AR X R ZE B (R T 20%) 41, K
IRET AR AR B R TR SR I TR I o AP ) S S S DM =2 8] B R A IR 22, 3R T 59 5 Bt
BERKETE , RINET AR RIRETRRTRSSHR e AR A BN TR SR A N RS TLAD 2R RS L 1 R (E S
SR TA] B AR TR ZE BT 10%

xR7 ETRELEEALZMFERERRFHKER 0—30 cm TEKIFERFNEBE (/hm?)

Table 7 Watershed-scale 0—30 cm soil water-holding capacity of different forest types in the Zagunao watershed based on scaling models

ARk FORFK BRI BRI

Forest type Maximum water-holding capacity Capillary water-holding capacity Noncapillary water-holding capacity
NC 2148.49+22.79 1672.28+20.57 505.20+3.75

NCB 1851.37£23.15 1385.47+24.40 489.85+4.95

NEB 1573.27£19.55 1201.37+19.54 434.11£3.75

NDB 1775.13+£21.09 1293.45+21.38 466.80+0.14

HCCP 1504.04+19.78 1182.69+19.94 440.24+0.17

DCP 1475.23£19.75 1154.02+20.56 447.99+0.22

BW 1366.70+21.58 1105.85+22.09 380.12+0.09

(. Mean 1747.61+£25.98 1308.16+25.30 470.74+7.45

Z B N I +95% E A7 X Al

A3 I AR AR 0—30 em HIE/KIFEFETHAE A9 23 (A28 2 I 5 (18 6) o it 0—30 em + 3 d K Ffk
1E 794.51—3059.29 t/hm” Z [6] , 4K 1747.61 t/hm* , H A 2428 B DA RS | o 78 78 S BE A 14 BRI R SR ik
IR KK R AR (2400 v/hm? P | | RSO B 2 3 B S48 b XA 3 AR AR AR (1200 v/hm? AT )

Elzsi] ElFzsi) ek

BeRFK AL/ (t/hm?) BAFFK L/ (t/hm?) B RK R/ (t/hm?)
w0 3059.29 o 273711 o TG 524.84
IR 794.51 1% 439.69 M5 354.02

0 20km

| I

B6 FAMME0—30cm tEEXHKE EEHKERFEERKETELNH
Fig.6 Spatial distribution of 0—30 cm soil maximum water-holding capacity, capillary water-holding capacity and noncapillary water-

holding capacity in the Zagunao watershed
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Wil 0—30 em HIEBEHK RS T 439.69—2737.11 v/hm® Z ], ¥4 1308.16 v/hm®, %5 [] bR 5
W1 IR T AT I TR | B S 2T i 2 X K Bk RS X e 1R RO X (2 7E 800
U DI BLEACHR BN TR RS 1) FREEHI A A 2 LD ( 256 1800 Vhm D) L,
AR IR PR B AR BT S M A ) B2 TR S A S 338 0—30 em - S B A4 /K Bk L PRI 354.02—
524.84 v/hm* Z[8], ¥I{E N 470.74 v/hm® , Forr Jissk L Uiz AR SR AT bR R SR EF TR S AR AR & I e i bk ( 22
16 470 vhm® L 1) A1 LA (AR T 400 vhm?) 29 3, {8 (469.51 v/hm® ) B AR T U5 0 X (473.87
Vhm®) | F TS XA

3 it

3.1 A[REIZEBUAR M A K I SR D AE I

AT I TSR A% FE R RS R) £ 2 25 T AE 0.62—1.52 g/em’ ZIRIZEAL, BME A 1.18 g/em’ , SABHUR A
CEST X PG o5 L g DX R AR B TR SR T s AR B 5 25 R AR 60T (0.8—1.4 g/ e’ H{EH 2 1.02 ¢/
em®) o (HABFTE R BRACE AL BT L BTBAF (9 AR BT bR T 530 45 3 DX - S 00 A9 AR, i Sl
[ A TR AR - A R A IS MR AR X B R, A A I R SR AR B I AR 0—30 om 3 LB B2 W] A R T LAl AR k6
B HCALBREE N 69.60% , 45 558 /INIS R N2 B 2 KA, R R B IR (38 JEL IR MR SR SR TR A )
R LB N 15.42% , SRR T 5 35 45 20 SR VT 1 U S A AR i T B 45 5L (18.08% ) o 244 AL 2
R+ FOK IR TR D RE LS R SR A G ARHURAE N RIS SR, RARETmh AR AR K AR
FOIR A BT e 0 L e B T A A R AR P o | S BOH A T R A AL oK, K
PR R . RARBHITR SR T BAT S0 10 Ir - -5 S SR bR oA W o = i JRE RIS AT B2 P4y ey, G
IR AT R AR TARZ AR — S AR O 3, 2 B R AR IR AR K Z IR iz 2
NI OB S MAEl AR 0E  ART EARZS AR B B iy, S B0 I RR BR T RO, BEARMR 2
IR ARTE T 5T A Ml DR A vos 1 o FE MY | 52 S A5 BR ) AR P BEAR A o 0, BT L3254 5 52
A I RAREIR , HC A MK ISR 7 d A BRIk
3.2 BRSNS AR b KRR IR S RE A

JEE 7 AR5 PR % A SR 7K 572 2 S R b - S R 5 T RE M AR B A SR, PR T
JEKIEMEFE DI RERR T 5 MG 2 A2 06, RIS IR 2 B M | R4 ROt A R R s e, i T
BBERKGEBERKEA RE AR MK SCIEE, KN R WA —E 25, AR, KE
NDVI Bkt 5 0—30 em L3Ef KIGKE  BE R K LARBAE KR 2R MK (P<0.01) , X
B ARABTR PR Rl T oy i ey, U8 30 i R sl vt £ 9 B A A R B AR A T NDVIE T
S AR 2 1 55 255 R o NDVIBOR A AR ZE T w5 ELAT B IR A AR P L, 70k 285 1) 3% 2l ot S8 ] BEAE —
SERREE 132 R0, T ARGV P FL 88 ; TRIE NDVI BRI BRI AL R B AR R b & ik AR R 1 2
A7 P S OIE  HEASAG TH n 3RE LB, R L ERK AR Y e R IR T R K B 7—8 )
WK B2 R DI L L LB T B AN 12K RN 0—30 em 3R KRR i e BAFK
R OCHEEASE T, A ARRER S HERE 5 0—30 em HIEAE B RK & A B3 FUHE M (P<0.05) .
X AT AESR R T S B T v AR AR AR A BRI P 58, AR AR R IR A T R RS AR 9 A A A 1 2
PEHIUU R IR, B & S B RS KR AR 38 IR QO 3 55 ) 388 o0 52 e /K B 2% SR A T bk
HOKIRRFFIIRE . AW PR LK it SR R AR OGS 3 2 R ¢, BB TR 1T
HRFAEARG , DX IR A DD R AR L SRR A, (EUR v S U 2 1 2 R I PR A AR AR B A K e, R AR -
7K e BRI B T A B R, AN, 2 URL A N A T E 30 i DX A B 7 e AR K DA 5 2 g
R T S AEAS M W R v B2 Y IUAE 4200 m 7247, TN Bl 6 30 38 RO 3890, 39 420 7 Ak % S8 45 o ik
K, LT TR I ZARAT R, AR KR B A2 B, AR T Rk R R AR Y e S VLR s
FEATRAF RIS IS , B S A3 T AR OK U5 57 D) BE L DA 08 38 100 1 ke 3, BB P B B i 10, bk
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ISR AN IR T 2.44 ¢/hm?
3.3 IR EE AR - K IR R T RE A [ R R S OE AL I

TG I FH R 8 ) B 1 S AR A R A58 R 7 1 B - K U o8 5= T B RUBE 1 SRR AR A0 5 2 2 i 97 4k 2%
MR HOK IR SR I RE S A A, it — P ERFE H A A A B LR 3 T A& TR S5 3R W 32 AR
SRR ZREA, 22 I AR - K I SR D RE s () 22 S B 8, AU AR CIRLEE (R K 45 ) 1 2 () S o 1 R
L H PR AN [ L DX S TRV 7K PR AR 45 5, S80S [B]_E W AN [ 9 ZRAR A3 A0 A Jmy | b B tRiv S £ 4
GERCY I Z AR AR BRMCR AR IR T 95K S IS Bl S — 4D O AR 2 R G S R RN B, I X 2R
A B KA SR D) B IR ZI5E R, K IR IR SR D) RE S [B] 3 S0l 5 AR BI R R Y, A
[l ARARIS L A AR AT G540 PR RS | 34 A S ALBR AR IEAS R 3 SO K RO R AR E AP e 25 5 4
I 3 - A KR K B | A R K R B AR TR A K R e 4 X 3 A A R R DX I DX R
I K EE BT, 720400 5% BB R IR AR, ot 3R B & & A 2 sl i )22, Tl A 0 oy i
VEFHIZEME ) W 5 e B A R B A T 0 )2 | b BELVAR 10 R A2 I A0 L D % 1 M 2% e e fin + e 3% )2 8 5 1
SEER BB MR EAT £ K E I B T A MK & KR ) — XA T
T BT A T 2600—3700 m Z [A] (283 X3, T2 K B LIV A2 MEAR B m IRR S5 R B A £ TR AC
M, HARMBEE S5 R 2%, BT FER KB SR 0 1 s+ R L £, P+ e KFik = &
Rk LA BB R K E WA 0 O B R A X R K B AT R A X
S, AR S R XA BT AR — B 12 DX A v LR K A A Yl A R S R A v I L 0
Gy TE LT A0 B8 IRy B M T K YR A 3 K R BRAIG (R A2 30 e T B R AE AR NS Bh R T
AT ARG ETL , L X3 - PO A Bk, K AR R P O I R R A GE
HARE HAR RF BN EK 2R R BN T80T 20 KR T SR B R AR,
34 RS RS

B o AP bt IR JRE R AR U5 308 75 T B 45 SR Gy 9 2 3 R A O R () IR X — AL, A 45 AR
R M SN S 5 22 3 A, R T i A A BRI DR A bR b 3t 2R PR - 9K TR 7 ) B R I 9
R SEER T T A A A 1) S T MRS A0 Ak 2k 0 3 R 2R - K VR T 5% ) RE DR T4 A4S 8] 43+ A il
W A AW FEAE 7053 FE4R AR Bl FS AR A JEAth b | 25 A0 5% XML % a1, SR mT Rk B HLAR e 1
FEHb, AH FR T i VA DX IBORE PRI o TR AR AR B3 S A O 2 ) e S 78 1 P T v T A X R ™ A i i3 25 1]
RRAFDU i K, JC X AR fr) 152 25 AE6 3 T LA AR ML DRI, R OR B AR [R) I 4500 B Ay i 1 oK %%
JE A LI K A T 58, ISR B ARAR IS Y R 4 T A T bR K R 1 28 [ (b ik A B ik — 20
PERBRURE L . EAh AR5 v X TR0 45 SR 0 56 U =B AR T B A% SR b 450, A S T 23R IX 35
IR Az K SCRIRIRALURT GRACE Fifi 7K £ et 328 J% B T8 55 22 b i iE A7 28 SUIRnIE . ARAK 3K IR
T % D) e 2 bl A A AR A O IR AR i R SR A, AWFSEOOE T PR AR A K b IR A 84
T T fiff TSk AR AR - K R 3R D R Y I 4 A8 S AR AE |, IE TR 7 2 A4 (EAKAR KA ARG K AR ) (AR [R) 245
TEHRAR e PR A 7 EORE W I RN RS, S5, R - 9K TR o 7 T BB 3% 2 g R R B R S [ 1 TR
T, 455 0 R () AT R X A - 9 K 50 R A7 AE S8 HRE I AR T AR T 2 R AR Vo 7 D) R 5
PR~ [a] 4 28 BL52
4 Zig

A5 3 I AR RUEE T ZRAK 3K IR SR D) BE RN RIRMRAE T N TR, ELIRASARA T o alibf . bkt
K IRA TR D RE A2 20 X S S e M 398 K b P 45 DR 7 (%) S ] 5 ), HLHp XU NDVIE Kbk il 5 i K
K BERKEZIEBE K EY S0 B EIEME, 7—8 AFK MR LI E S iR K KE T

ERPKER RN, FET RGNS A 7 A7 A R AR AR 0—30 em T 3R RRFKE  BE R KR KX
FEBAE R N AR B A MR GSTE AR X DR ZE B/ o IR S ) 7 Jml PR 7K D5 1 A R T 45 7
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FHE A A S L SRR WA I SRR bR K DR SR D RE 25 18] 20 5 A 2, e Rk i B K B AR
AR I i e 18 M DX 0 A 05 T X, Ly B T 3% MUK 3R A — s B AR G e, 1 d0 ST 4l X
18 SR K i AT ASBIFSE Ay 2R FR A b 380 7 o - S A TR 7 ) B R PR 48 1) D7 A AT i 2k, X P R T
L DX RRAR K LR 57 Zh E B9 52 TR B U P2 8 A PR (A 1 R AR AP T H.
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