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Site quality evaluation of natural Picea schrenkiana forests in the Tianshan
Mountains integrating UAV point cloud data

Wang Yifei Yan Guohua Liu Taiyan Xu Fangze Xiang Wei
(State Key Laboratory of Efficient Production of Forest Resources, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] This study aims to construct a site quality evaluation model for uneven-aged natural
Picea schrenkiana forests in the Tianshan Mountains, based on the site form method and the height-DBH
relationship. It also seeks to verify the model’s applicability in the absence of stand age data, thereby
providing technical support for sustainable forest management and productivity prediction. [Method] Field-
measured diameter at breast height (DBH) data were integrated with tree height data derived from airborne
LiDAR point clouds. Five dominant-tree combinations were used to calculate dominant height and quadratic
mean diameter, and the optimal guide curve was selected accordingly. The reference diameter was

determined based on growth characteristics, and site classes were classified using the site form method. Site
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class was then incorporated as a random effect into a height-DBH nonlinear mixed-effects model, and model
[Result] (1) The
Schumacher guide curve fitted using the Hs-D, s combination, derived from the adjusted largest trees method
with DBH-based ranking, achieved the best performance (R* = 0.794 3, RMSE = 1.309 3); (2) The reference
diameter was determined to be 34 cm. On this basis, the exponential height-DBH model incorporating a
shifted reciprocal term of DBH was identified as the optimal base model, with R* = 0.833 9 and RMSE =
2.984 3 for the modeling dataset, and R* =0.858 5 and RMSE = 2.822 3 for the validation dataset; (3) The

introduction of the nonlinear mixed-effects model improved model accuracy. The H,-D,, combination,

performance was comprehensively evaluated using multiple statistical criteria.

derived from the conventional estimation method with tree-height-based ranking, performed best during the
modeling stage (R> =0.845 8, RMSE = 2.875 6), whereas the Hg-Dy s combination, derived from the adjusted
largest trees method with tree-height-based ranking, showed the best performance during the validation stage
(R*=0.875 6, RMSE = 2.645 5). [Conclusion] The combination of the site form method and height-DBH
models enables reliable site quality classification for uneven-aged natural Picea schrenkiana forests in the
absence of age data. The selection of dominant tree combinations significantly influences guide curve
construction and model performance. Incorporating site class as a random effect effectively improves the
fitting accuracy and predictive ability of height-DBH models, demonstrating that this approach provides a
practical and reliable technique for site quality evaluation in uneven-aged forests.

Key words: site form method; height-DBH model; site quality; Picea schrenkiana forest; nonlinear mixed-
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effects model
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Tab. 1 Basic information of the 23 sample plots
s H/m Bm BEC) CPHMA/em CPEIRE/M O AEAE EWE/GBR-hm™) ABUEE B/ (m* hm™)
1 1902 Ak 28 26.35 19.2 0.65 533 25.44
2 1930 ZAb 27 33.96 24.5 0.53 333 22.14
3 1887 Ak 25 30.79 24.1 0.52 433 25.64
4 1861 Ak 27 26.11 21.6 0.43 411 17.25
5 1936 #dk 31 26.69 23.1 0.67 688 31.69
6 1948 Ak 12 33.65 27.3 0.39 300 22.73
7 1926 Ak 26 25.67 24.0 0.62 666 29.32
8 2134 [ii]a 21 26.08 21.5 0.67 644 30.27
9 2154 [l 32 32.51 27.3 0.59 477 32.29
10 2150 Ak 36 23.69 19.2 0.69 822 23.99
11 2101 [iE]4 22 27.33 21.5 0.54 577 24.12
12 2119 [l 9 32.88 243 0.37 277 18.87
13 2045 Ak 23 35.18 27.0 0.25 244 18.36
14 1988 &b 30 23.18 229 0.42 455 14.07
15 2055 i) 11 34.08 247 0.67 411 27.36
16 2056 i 30 33.24 222 0.40 333 23.14
17 2077 &b 34 29.75 233 0.29 455 21.62
18 2110 ARk 14 35.11 25.7 0.73 566 33.34
19 2152 Ak 20 32.69 21.8 0.33 377 22.38
20 2076 &b 12 26.14 17.3 0.39 255 13.72
21 2055 ARk 23 31.18 25.2 0.56 500 27.15
22 2003 Ak 12 33.97 26.2 0.34 333 24.17
23 1953 Ak 18 26.98 20.4 0.58 544 21.60
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Tab.2 Dominant height calculation methods
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Tab.3 Summary of calculations for arithmetic mean dominant height and quadratic mean DBH
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relative error, MRE), VA SEIUG AR B 400440 B A B
KM RGMERZE R CR GV . BT B0 b ¥ 5 A5 AL 41
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Tab.4 Candidate dominant height-DBH models
5 RETY 44 5 AN SR
1 Richards H=a (1-ePPe) ¢ [20]

2 Korf H = qe P [21]

3 Logistic 1+ b:—cDg (22]

a
4 Hossfeld IV T T+bD, * [23]
5 Schumacher H = ae~?/Dg [24]
6 Gompertz H = qe—be P8 [25]
7 Modified Weibull H=a (1-¢P) (26]
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R FH 2R B AR 2R 1 d5e /N —3RIESRT 30 PR -
R HTIA 5 R, EH R, RMSE. rRMSE.
MAE. AIC fE N VEA $8 5, 256 0 6 100 & 0 B S A
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Tab. 5 Basic statistics of sample plot data

EET FEAHL A A /ME ISP NIEL bRt 22
B E/m 21.17 5.17 40.00 7.31

ARER 633
i 4%/cm 26.02 5.00 56.50 10.93
B i/m 21.68 420 35.28 7.45
o 56 Hdfs 158 .
i 4%/cm 27.65 5.00 53.20 10.99
40 . . 40 -
AR T el LOL82A G . .
. ::: : LY !:" .'\
~ 30 . b hid
: wd .
E E cEEe
= = .0.- ov.n. ‘C
AT
10F
0 1'0 2'0 3'0 4'0 5'0 60 0 1'0 2'0 3'0 4'0 5'0 6IO
g% /cm g% /cm

1 BRI 06 5 ) B e — i 4 A
Fig. 1  Scatter plots of tree height-DBH of modeling and validation data
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Tab. 6 Alternative base models

5% B BRAR
1 H=a+bD
2 H' = a+bD!
3 H=a+bD+cD?
4 LAY H=a+bD™' +cD?
5 H=a+blnD
6 In(H-13)=a+blnD
7 In(H-13)=a+bD"!
8 H=aDb
9 H=13+aD"
D b
10 H:l.3+a( )
D+1
1 REAHK H=13+10D"
12 H=13+a(l-¢™*P)
13 H=134+e58)
14 H=13+aD"""
15 H=a(l _ef().OSD)
a
16 . H=13+
Weibull2& 5D
2
17 H=13+——
a+bD +cD?
18 H =13+D?*(a+bD)?
D
19 H=13+-2"_4bD
D+1
b
20 w s H=13+a+
BN E RN D+c
21 H=13+ae*™
2 H=13+acl?%)
23 H=13+ae™
a
24 H=13+—7
Logistic$ 1+bee ‘
25 H=13+a(l—e")
26 RichardsZ# H=13+a(l-e?P)
27 _ aD
" D+b
aD
28 ; H=13+
AL D+b
29 H= 13+ w0
30 H=134+ac"P

VE: DAEARRZ(em) .

K : a ASE a BISAREE B N5 a; NEE | L HLES
WIS u N § AR S50 a IIBEL
RN s o2 N BERLRN 7 25 -

3 ERG0M

31 EAESEH&FESEERERE

ZEA TLRR 7 BRI S HE E . LA
B R 23 bR (3% 7), Schumacher #5% 5Y %2 {4 2 31 i

e, OB 5 O W 2 A2 S b T R 1 A 1)
I

1E S P A AR A A, T S ih & 5453
IFEUEI A2 T 25 ~ 34 em (£ 8), KM AT ik
J7 R WA I . b, Hs—Dy 5 214G %R
(1) Schumacher 5 [7] il £k (1) 255 S 80w P feo, H
NG RR fe (R = 0.794 3, RMSE = 1.309 3, MAE =
1.077 0, MARE = 4.015 3), REHUT $h [ BT 25 A 4
AR R R B, B8 Hs—Dys & ik H R
RAEKSBAR I B 725

5T Hi—D, s HEWE R Schumacher #7124
(a=67.970, b=133.823), #— B HEFEKES
FEEK B ERAE KIS ML E 2. diREH,
FE DAL A ALK I I 2 ST 5 B
&, FE ARGk B AH J5 3B W [ 7 s T3 34K b
R A3 IS TG B, FEAEZ) 34 em ALTE B KA ; 1%
Tt K AR A5 55 W 8 (K S 4 4 (K i 2 P A2
AEA . R FEFEARRZTEE Y 5.00 ~ 56.50 cm, H
H AR 2 (20 ~ 40 con) MR o B R . A8 R TR
AR FE B X RN, B B BB SCHE, T RSk
iy 42 2% FE AR 458 /> Yo J2 1 i A% 1 o TR e, D Loy
34 em 1E N Ja Sar % ih 4 b i I R IR 4
3.2 EilWE-MEER R iEIE

0P R EB R A LR ME IR £
HGEERERG WA R R & AIC, & e
2 12 B0 1) F8 OB A R (Model 22) 1% 7 5& N e e 3
BB, XA A E @B SR 1 R e (R =
0.833 9), RMSE-. AIC 2 MARE ¥4t F f ik i A
/K *F (RMSE = 2.984 3, AIC=3 185.557, MARE =
11.433 6%), H 4% 7 48 b B 16 R OB AR (ME =
0.001 7, MAE = 2.219 4, MRE = 0.106 8%, rRMSE =
0.1723), T E RGN 2, BRI HERE TR =
TR = B B A K AR A . TERT IR B, %A Y
ATH AR e PR TR . R = 0.858 5, RMSE = 2.822 3,
AIC=781.218 1, MAE = 2.152 3, rRMSE = 0.133 9;
FOHR bR T R HIE S, H B T HAb ik
BERIFER IR BRI o BLAh, 1ZANFE He-Dy s 4
A (ALT ¥ + C1 SEBEOEHE N R I H AR A
HESREEGET. 8.

Zx b, #i5E Model 22 J LRI AY, I AR 2L
PEEE 73 AN G 2 TR A A 55 | 2R VR B S AR AR

H=134+ael0%) (8)

33 EMBREMERE

FT L H AR 43 ST AR 2, DL Model 22 $R3L
BR HUE B R[] 7 RUBIHEZE, K S8 o W B N ST
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Tab. 7 Evaluation statistics of dominant height-DBH models

WERB O HERERN BARIRE  PHMhRE  CPWdgathinirz  SREERK

ARG A 42 i

(R (R2) (RMSE) (MAE) (MARE)% b .

Schumacher 0.705 4 0.6913 1.647 2 1.3678 47728 wRE L wws

Richards 0.7150 0.686 5 1.620 1 1.3657 4.7675 ok

Modified Weibull ~ 0.716 5 0.688 1 1.6157 1.360 8 4.7524 wHE
H=Dg, Logistic 0.716 1 0.687 7 1.6170 1.362 0 4.756 1 o

Korf 0.713 6 0.6849 1.624 1 1.368 4 4.7775 *

Hossfeld IV 0.714 6 0.686 0 1.6212 1.366 9 4.7726 ok

Gompertz 0.715 1 0.686 6 1.6198 1.3653 4.766 3 i

Schumacher 0.679 4 0.664 2 1.6318 1.2899 4.549 6 S

Richards 0.698 7 0.668 5 1.582 1 1.3192 4.640 6 ok

Modified Weibull ~ 0.699 7 0.669 7 1.5793 1.316 4 4.6303 R
HyD,, Logistic 0.699 3 0.669 2 1.580 5 1.3169 4.6322 ok *

Korf 0.697 2 0.666 9 1.586 0 13124 4.6225 ok

Hossfeld IV 0.697 1 0.666 8 1.586 1 1.309 3 4.6127 i

Gompertz 0.698 7 0.668 6 1.5820 1.3189 4.6398 ok

Schumacher 0.794 3 0.784 5 1.309 3 1.0770 4.0153 B wEx )

Richards 0.798 2 0.778 1 1.296 6 1.056 1 3.9206 i

Modified Weibull ~ 0.798 6 0.778 4 1.2955 1.0553 3.9215 ok *
HsD, 5 Logistic 0.798 5 0.778 4 1.2957 1.056 9 3.9299 ok *

Korf 0.798 0 0.777 8 1.297 5 1.056 0 3.9160 *

Hossfeld IV 0.798 1 0.778 0 1.296 9 1.056 5 3.9216 o

Gompertz 0.798 3 0.778 1 1.296 5 1.056 4 39226 ok

Schumacher 0.699 7 0.6854 1.459 3 11336 42338 S

Richards 0.714 5 0.6859 14229 1.140 8 4.2350 ok

Modified Weibull ~ 0.715 1 0.686 6 14213 1.140 1 42341 ok *
HgDy Logistic 0.714 6 0.686 0 14226 1.1398 4.2337 i

Korf 0.713 6 0.6850 1.4250 11328 42114 ok

Hossfeld IV 0.7139 0.685 2 1424 4 1.1340 42177 ok

Gompertz 0.714 5 0.6859 14229 1.140 7 4.2349 i

Schumacher 0.689 6 0.674 8 1.5208 12201 4.5076 S

Richards 0.704 2 0.674 6 1.484 6 1.242 1 4.5572 ok

Modified Weibull ~ 0.704 5 0.6749 14839 1.240 6 4.5545 i *
Hy~Dyo Logistic 0.704 1 0.674 5 1.4849 1.2413 4.5573 ok *

Korf 0.703 8 0.674 2 1.4855 1.238 1 4.5480 ok

Hossfeld IV 0.704 0 0.674 4 1.4850 1.2426 4.558 5 i

Gompertz 0.704 2 0.674 6 1.484 6 1.242 1 4.5573 o

E: SRR EVT 7 R ZRAANEE S B AR ZSEOR R, o M* 513 RAE0.001R10.05 /K N IAE 835 .

W

S AL BN, KR AR LR PE IR A RO, 6 Kok, b, 8 ¢ A SRR 3 H R R 76 ()
HBR IR H-D, LA R CR 10)e MIRERIIR o, g ¢ A S gt 35 BB A O ComDs a
RN by ¢ FHT[E 52 20% 28, HP B a RN BT

Hij= 1.3+ (a+upe” P00, i ~NO,0)  O) gy 2 i I BEHL L s w955 £ A ST H S50
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Tab. 8 Fitting results of various dominant tree models

PR A I B F T tE S 2% Z¥a ZHb B HEM4%/om
H=Dy, 65.583 32.948 33
Hy=D,, 59.064 26.899 27
Hs=Dy 5 Schumacher 67.970 33.823 34
Hg=Dy6 56.666 25.651 26
Hy=Dg 55.685 25219 25

AR K~ PRI R
VEAF/E: [ BERORIE P44/ KRR

1.2
1.0
0.8
0.6
0.4
0.2

WK/ (mem™)

0 5 101520253035404550556065707580
PR /em
B2 RAREFEEKRESFHER BRI 2
Fig. 2 Curves of current annual increment and mean annual increment

of dominant trees with dominant DBH
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AR AR E(R? = 0.845 8, RMSE =2.875 6 m); 53k
MR AR HE, e R 3271 0.011 9, RMSE F411% 0.108 7,
AIC K% 32.979 0,
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I3 AN G it 2 5 U0 B G A B B s, 3 2R Ml 2k
2 ILIE BT (0 FE KRR, RE6% s AN [F) Sz Hh AR KT
2 5. BhAb, JE 2k M TR & RN AR A (1) 5% 22 o0 A o
NEEH, BHCR IS, R HAEA R L %1 N R
A HE U HE R 5z LR

SRS R GR 1D EIR, 51N E AL
RN VA SR B v [i] 58 280 24 b F ¢ BRI
Y R p R RS AR ) 3121 0 F0 1.437 0 43 I B &
2.912 3 A1 1.356 0, 95% H A5 X A1 TR AH R WA,
SHL TR E T BT R . AR L M2 2 R B AL %
Sl TE S I A, H 3 AN 95% B
X [ 35 B8 0, B 4T 70 25k A T BRSO 2 57
PIFEAE — 7E AN E 1
34 HEEBESKE

BT H-D #2145 (A S G 30 U4 2, xS il

TR 5 2 P VR G A N B AT RS FE B IE o 45 2R R
B, P SRS AR A ST A o 28 L S R AR e
R ¥R T 0.85(58 12), (HARZ MR & R w5 (1) 8%
PR TIEIN P REAR T I MR . 7E AR H-Dy H A,
Hg Dy 45 B AR SR & 50N B R B S, R
ik 0.875 6. Ak, IBA RNV LA 1) RMSE. MAE X
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FFEF.
4 W
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I 58 PR (CED B, T B 42 HE e (i i 77 3K, %28
5 VEAE [F) PR B 235 A6 RE 6 48— PR AR 43 v B A e 1
FaE M. SR, TR 4. R A A RIR =
WAk, AE G TR D) S EURBARRE A, #iM
Wi I 34 v A T A RS s PEDSY . ALT SEARHE R b T AR 5
MBRBEHATEILE, KFFTRERIBEREERN
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R 2 IR B, A0 35 R it e 7 2ond A5 Y M i 1) S i) L
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Tab. 9 Fitting results of candidate models

Model AIC ME MAE RMSE MRE/% MARE/% rRMSE R RS’
1 3284.1505 0.000 0 2.5200 3.228 5 —0.782 4 13.116 1 0.176 0 0.805 3 0.804 7
2 _ — - — - — — - —
3 3187.1130 0.000 0 2.2283 2.9879 0.0350 11.527 6 0.173 5 0.8335 0.8327
4 3282.740 8 0.000 0 2.44717 3.2224 0.546 8 13.380 6 0.3427 0.806 3 0.805 4
5 3236.4972 0.000 0 2.3263 3.1092 0.9927 12.688 7 0.398 7 0.8194 0.818 8
6 _ _ — _ — _ _ _ _
7 _ _ _ _ _ _ _ _ _
8 3222.809 6 —0.043 8 2.356 7 3.0758 -0.9455 12.216 6 0.169 1 0.823 3 0.8227
9 3231.3644 —0.0554 23834 3.096 7 —1.099 6 12.373 1 0.169 7 0.8209 0.8203
10 3441.1196 0.644 6 2.8379 3.654 7 10.261 3 19.1177 0.3318 0.750 5 0.749 7
11 3231.3644 —0.0554 2.383 4 3.096 7 —1.099 6 12373 1 0.169 7 0.8209 0.8203
12 3186.5356 0.006 0 22192 2.986 6 0.2859 11.500 1 0.1821 0.833 6 0.8328
13 3191.2889 —0.033 5 22659 3.000 2 —0.5171 11.714 2 0.1700 0.8318 0.8313
14 3199.5558 —0.058 1 2.2975 3.0198 —0.906 6 11.8733 0.167 1 0.829 6 0.8291
15 3576.401 9 0.993 8 3.1880 4.076 5 11.4575 19.205 7 0.297 3 0.690 0 0.688 6
16 3195.8276 —0.058 6 22860 3.0109 —0.8753 11.809 6 0.166 9 0.830 6 0.830 1
17 3186.5173 —0.002 3 2.2258 2.986 5 0.002 6 11.486 0 0.1712 0.8336 0.8328
18 32103182 0.071 4 2.264 7 3.0456 23306 12.864 1 0.256 2 0.826 7 0.8262
19 3223.5677 0.092 7 2.296 7 3.0777 3.208 1 13.698 3 0.3030 0.8230 0.8225
20 3187.120 5 0.006 7 2.2208 2.9880 03325 11.5326 0.1857 0.8335 0.8327
21 3192.480 3 —0.008 9 2.2443 3.000 6 -0.2391 11.566 4 0.164 8 0.8321 0.8313
22 3185.557 1 0.001 7 22194 2.9843 0.106 8 11.433 6 0.172 3 0.8339 0.833 1
23 3187.120 5 0.006 7 22208 2.9880 03324 11.5326 0.1857 0.8335 0.8327
24 3185.966 7 0.001 7 22201 2.9852 0.117 4 11.454 6 0.173 8 0.8338 0.8330
25 3208.8339 —0.025 3 22960 3.0396 —0.5450 11.918 6 0.166 3 0.8277 0.826 8
26 3186.226 8 0.000 0 22226 2.9859 0.061 5 11.469 1 0.172'5 0.8337 0.8329
27 3276.701 8 -0.013 7 2.502 6 3.209 6 —0.8851 13.022 6 0.1751 0.807 6 0.806 9
28 3216.6775 0.0818 22803 3.060 9 2.750 6 13.263 1 0.278 4 0.8250 0.824 4
29 3186.167 5 0.005 3 22185 2.9857 0.240 3 11.473 4 0.178 9 0.8337 0.8329
30 4273.0829 0.000 0 5.6475 7.045 4 03779 274273 03791 0.074 1 0.069 7

TE: 7 RN AR LA T T AR S A R I AR R A I 2 S . AIC. SR 5 B HEN; ME. B{H 1% 2% ; MRE. “F¥IAfxT %
Z&; rRMSE. #IA HRiR % . T IF .

10 WEMNS-HEEROUESRITE
Tab. 10 Fitting statistics of two types of tree height-DBH models

st R AR R RMSE AIC MAE rRMSE
BT R Hs=D, 5 0.8339 2.984 3 3185.557 22194 0.1723
FRL IR A RN AR Y H\=Dy, 0.844 8 2.884 8 3155.616 21297 0.169 9
E[32URITAEp VA Eitl Hy=Dy» 0.8458 2.8756 3152.578 2.1180 0.169 7
R IR & R R Hs=D, 5 0.844 4 2.888 3 3157.557 2.106 8 0.170 2
PRGN AR Y Hg=Dy 6 0.842 6 2.905 3 3164.724 2.1309 0.168 9
ARLR LR & RS 1Y Hy=Dy 0.843 7 2.894 8 3160.426 21256 0.170 1

1E:n=633,
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Fig. 3 Fitting results of the base model and nonlinear mixed-effects model for the modeling data
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Fig.4 Residual distributions of the base model and nonlinear mixed-effects model for the modeling data

Fz 11 2 WERNSHET
Tab. 11 Parameter estimation of the two models
BAEXH
R S8 it E i
2.50% 97.50%
a 55.284 0 27590 50.441 5 61.554 1
HE R R b -31.950 0 3.1210 -39.126 1 ~26.524 1
¢ 6.887 0 1.4370 43122 10.084 7
aq 53.7072 2.900 4 48.025 1 59.389 3
b -30.937 4 29123 -36.642 8 252319
¢ 6.491 4 1.356 0 3.8349 9.1479
IR AR B S -3.2330 23550 ~7.8489 13829
BEHLE S 1.366 8 2.3550 -3.249 1 5.9827
BEALAL S s 1.866 2 23550 ~2.7497 6.482 1

VE: ups tps us P BRI 20 3T HB R I S 40

LG B, IX AT g5 L AR S BRI BRI A K
FHIEA K. TR B 5 ABCRABIER ALT J5
2 CALT + C2) B H 5 e ) TEIURS B 15 3% 5 3%
T THI O A 3 [F) 5 48 22 S i B S vz Ak Be 0 i
USR] L, £ERIR SR EAE T LA I 5 AU
SRR A0L 5 65 2R, S R R A R A o R A E Tk
ANE PR o 285 R BE— B UESE, B S IR IR
SRFEUE IR, DL AREA B AN T e — g A At

RIFHIN GE 77 (1 L EL PR 2K

FERIL R T7 18, 51 N ST AE G AR DB AL RN
Ja » ARZNE TR RN R IR P 5 R E ME AT
Pl i i, RIS 22 57 S R — B A Ok AR R L
. CARTTURY], RIRRAA R - te ok &
B 3R /INFE B, 38 52 B L AR AT B o3 S
Z LR P ARk, AR TTE R A, FER
AT T LAWK SR IR B BB LN, BB A 2K
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Tab. 12 Model test of two tree height-DBH models

ot LRV EIRE S R RMSE AIC MAE rRMSE
AR HsD, 5 0.858 5 28223 781.218 1 21523 0.1339
H=Dy, 0.8710 2.694 5 776.145 5 2.0519 0.1303

Hy-Dy, 0.869 3 2.7118 777.977 5 2.048 5 0.1303

2 PR 2 R Hs=Dy 5 0.873 8 2.664 7 773.2122 2.006 2 0.1311
HgDy 0.875 6 2.6455 771.375 8 1.977 8 0.128 2

Hy Dy 0.869 9 2.705 2 7773313 2.0519 0.130 1

¥E:n=158,

P AN B A R o) 2 e R RERE T o i, Cui S5
it th, AEZR VIR G R AL e G R A AN TR R
Vi) ) 435 ) 22 S, DT 4 v R SR PRARE v — i A2 A5 28
DA BE s Feng S5UHIA g, 51N Bl AL 4R BAR 43 A48
T RE A8 1Y SR AN 5T 2 bR O B ) 25 R ) AR RE e
P2 A v T () R o AR FOKS LM SR A R 4
G AR, £ R LR TR AR R Tk
FEOT RS A2 RAIR MR 2 R IE AR 2 o (5
NS HUL 25 R, A AN R 37 55 Z06] B 1) il
WU S B A R a3y, 5 3r M A= 7= T P ik
A5, H 3 DNBEENUS NS E 95% BAS X ¥
B0, ULBHAE AT 0 7 LHAESL R, 37 H 25 2 6 B e —
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BT 5 a5 AR i, DR THE R iR R e

WFFL X F W ZAZMR G 2 0 A0 T s il Ak i,
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FEE KM A E S gERF G5, oy RIFEK
T AT E, AT UK 2 I S T S VAN VA
REASEBLUT L R WL A KRR IR B ZE R

PR 1, AT ORAZ X SRR AR 4 73 S 40 8 AN 5 4k
EHRERSE

5 % a7y

ASHIE FUEE T B SE I s S5 ML #K LIDAR sz
Bl ARG 1A RS AT 7 200 3 17 i 28
e e b i — AR R R I BE RS« 45 SRR, L%
A3 7 AOR A R DL A 0 AT T e 0 A W R
M s e, AORNE ST 0% RETE 70 S WEMR 7 45 40 22 5 (14
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