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Abstract: This study conducted field research in the summer and autumn seasons of 2023 and 2024 at a typical drainage ditch in the
Yihe Canal, Hetao Irrigation District. Water quality samples (TN, TP, EC, pH) and UAV multispectral reflectance data were collected
to build an inversion model based on statistical regression (SR) and extreme gradient boosting (XGBoost), exploring the correlation
between water quality parameters and spectral indices for high-precision inversion. The results indicate that the SR-XGBoost model
achieved average R* values of 0.872 and 0.880 in the training and validation sets, respectively, with RRMSE values of 3.46% and
3.23%, significantly outperforming single-band and other combined models. The autumn model exhibited better fitting performance
than the summer model, with an average R’ increase of 11.50% and an average RRMSE reduction of 1.76%. Spatial distribution
results show that pollutant concentrations are higher upstream of the drainage ditch than downstream, with higher concentrations in
summer than in autumn and more significant distribution differences. This study reveals the correlation between water quality
parameters and spectral indices, validates the high accuracy and stability of the SR-XGBoost model, and provides scientific evidence
for applying multispectral remote sensing technology in water quality monitoring.
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Fig.1 Layout of sampling points in a typical section of the study area
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Table 1 Drone sampling and on-site water sample collection plan
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Table 2 Correlation analysis between water quality parameters and spectral parameters in summer and autumn
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R? 15 5 14 SIS 35 15 K0 o BB [ 045

iS4 AN 2 Ss

™ TP EC pH 1# ™ TP EC pH 1#
V1 R1 -0.239 -0.228 0.477%* -0.286* 0.272% -0.269* 0.370%* -0.312%
2 R2 -0.223 -0.335% 0.383%* -0.218 0.241 -0.273* 0.234 -0.192
V3 R3 -0.120 -0.199 0.233 -0.140 -0.160 0.152 0.218 -0.186
Va4 R4 -0.353%* -0.409%* 0.202 0.339%* -0.348%* 0.334%* -0.226 0.307*
V5 R5 -0.234 —0.413%* 0.423%* 0.324% -0.257* 0.327* -0.248 -0.161
V6 R6 -0.231 —0.423%* 0.369%* 0.336* -0.239 0.228 -0.297* 0.283*
V7 R3/R2 -0.322% -0.147 0.412%* -0.140 -0.348%* -0.122 0.443%* -0.144
V8 R2+R6 0.337%* -0.414%* 0.322* 0.235 0.366%* -0.329* 0.302% 0.226
V9 (R3+R6)/R2 0.228 -0.166 -0.213 0.211 0.249 0.131 -0.204 0.257%
V10 (R3+R2)/R6 -0.303* 0.047 0.317* -0.233 -0.364** -0.150 0.424%* -0.149
V11 (R3+R2)R6 0.210 -0.357** 0.344%* 0.122 0.235 -0.248 0.208 0.135
V12 RI1/(R6+R2) 0.065 0.265* 0.337%* 0.315% -0.127 ~0.340%* 0.224 -0.384%*
V13 R3+R2 -0.163 -0.283* 0.213 0.111 0.168 -0.263* 0.147 -0.191
V14 R3+R2+R6 0.278* -0.322% 0.251 0.047 0.333* -0.302% 0.236 0.087
V15 R3/R6 -0.218 -0.115 0.316* -0.179 -0.419%* -0.133 0.406%* -0.147
V16 R2/R1 -0.342%* -0.188 0.339%* 0.203 -0.397%* -0.132 0.328* 0.241
V17 R6/R1 -0.194 -0.148 0.242 0.321* 0.216 0.156 -0.210 0.352%*
V18 R3/R1 -0.235 -0.202 0.414%* -0.204 -0.227 -0.205 0.458%* 0.225
e LE0.01 0 (BUR ) AH R PEMR 35 7E0.05 L (BUR) A1 PE 3%
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Table 3 Construction of a multivariable statistical regression model
FES €=
i B ik R RMSE iy [LEESrNM R RMSE
Urns ¥=37.539-0.05x 0.454  0.188mg/L Urnis 7=38.111-0.488x 0.624  0.484mg/L
o y=1.448 * exp(-x/4.326)+36.824 0492  0.183mg/L o Emes y=4.207-exp(~x/5.841) 0.628  0.486mg/L
P y=37.980 « x %012 0.487  0.182mg/L Prnis y=37.485-x ! 0.573  0.517mg/L
PLin =0.005x"-0.138x+37.853 0.486  0.185mg/L PLrnis  3=0.046x"-0.705x+38.289  0.629  0.485mg/L
Urps ¥=1.829-0.104x 0.569  0.166mg/L Urpiz y=1.796-0.280x 0.594  0.032mg/L
p Emo y=41343.453 = exp(-x/0.276)+1.290  0.167  0.232mg/L p Eme 1=0.386-exp(~x/0.511)}+1.505  0.631  0.031mg/L
Prps y=1.273 « x*2 0.201  0.252mg/L Prpiz y=1.564x 7 0.630  0.030mg/L
PL1ps 3=0.037x"0.424x+2.428 0.198  0.241mg/L PLrpi,  »y=0.258x-0.557x+1.865  0.627  0.030mg/L
Ugcl ¥=3.169+0.264x 0.533  0.123mS/cm Ugcis 1=1.488+0.928x 0.543  0.304mS/cm
- 3=0.783 * exp(x/1.426)+3.845 0.550  0.123mS/cm R y=1.438-exp(x/0.080) 0.553  0.414mS/cm
Pr =3.469 « x*° 0.538  0.124mS/cm Prcis y=2.446:x"%7 0.515  0.314mS/cm
PLec y=-0.116x’+0.518x+3.059 0.555 0.122mS/cm PLecis  y=0.864x-1.049x+2.509  0.582  0.294mS/cm
Upia Y=7.549+0.074x 0.650 0.165 Upiria =8.530+0.348x 0.361 0.075
. Epu y=1.863 * exp(x/5.120)+8.597 0.700 0.154 . Epm 1=0.462-exp(x/0.326) 0.420 0.073
pH {H‘ 0.074 pH {H‘ 0.017
Ppis y=7.019 * 0.692 0.154 Pouis 7=8.822:x 0.415 0.072
PL y=-0.007x*+0.191x+7.102 0.167 0.231 PLps  y=-0.569x*+0.922x+8.401  0.424 0.071
F4 KEZBSHEGITEIEEFEERR
Table 4 Accuracy validation of the multivariable statistical regression model for water quality
KIS E KIESH S
FiA R RMSE RRMSE B R RMSE RRMSE
N Emns 0.494 0.261mg/L 0.68% N PLmis 0.503 0.269mg/L 0.72%
TP Urps 0.708 0.418mg/L 22.59% TP Etpi 0.688 0.104mg/L 7.17%
EC PLec 0.604 0.287mS/cm 9.23% EC PLecis 0.557 0.172mS/cm 7.20%
pH {# Epius 0.643 0.241 3.00% pH {& PLyi> 0.526 0.151 1.98%

2.3 XGBoost /K5 S AR R R 3 5 23 Mt

ik XGBoost #5705 A [7] Y BE K 52 B0k O
PR B B EAT 40 B, BE 0% A0 AR AN T A% ) A
TR RO B8 11 BT R 0, AT TR R AR AR R
M) 52 K PR DR B i o 00 3 7 22 HH B 2 B B s A Y
(R A e ) A FUIDRS B2, R FH X GBoost A5 2%t BT #4)
FE) VI~V18 LI IE B B AL B IR AE 2
HEAT O, 43 ) 0 ik B K 240 TN. TP, EC.
PH B Wi d5z K P P 380 10 8 B S A1 6 U B, 45 AR
K 2 s 0 25K 250 TN, TP, EC. pH {0
W) g K ) B R 38 B o il ok VAL V5. V6 V5 R RK
IR TS HGE W K BB ok Ve V3. V3.
V2,06 2K S5 TN, TP EC. pH {i 5¥mi K
(K1 BEAHL A0 3ok V124 V1. V16 V175K ZE K
S S f KB AL & 930 4 V15 V17 V18,
V13.

M 5 ATE LG G, & ABAE R,
MAE. RMSE Z:f5 bt TR, J- 5 6 T (1 i 2
TR, A A s IR 5 2 T RE IR AR e PR R LT 1)
L5 2% L ok B -XGBoost Y 2k R* SEXME N
0.675,RRMSE “F#J{H K 5.75%RMAE V%14 4
6.40%; K1 R*FI{H M 0.686,RRMSE ~F-4{1
5.98%,RMAE VMK 5.97%. 41495 Bi-XGBoost
AR P BE-X GBoost R (V25427 T 6.81%,
IUFEE R T 6.68%,RRMSE [F P ZhEE FHAE T
1.63%, I UFAE PR T 2.21%. 52 . KPR 41 A i B
~XGBoost HEIL T L3 B-XGBoost,R* ~F- 313
T 7.02%.

HZRRH TN, TP EC. pH {f R [ F¥IMH
435K 0.684+ 0.682. 0.739. 0.660,RRMSE 4351
0.67%- 10.47%. 7.25%. 2.36%; KRN h TN,
TP. EC. pH {t R* (°FI{H 5 510 0.732, 0.721,
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0.761. 0.736,RRMSE %35l 4 0.48%- 8.19%. 8.06%-
1.78%, 5 2= R* [P F-3{1 0 0.691,RRMSE A 5.19%:

KA R? ({5 F4594H K 0.738,RRMSE J) 4.63%,%F  0.56%.
CJpH @ Ec @ e LZ1 TN
m— ,
Ve ' ) @EF F by Bk
2 Z 2 72 72 [Z [Z [Z Z Z1
]
Vs
% 3
i =
%V4ﬁEE:::: =
;&é 77777777772 §
i V3 e
=) =
oy e
V2 V2
0 2l0 4l0 6l0 2.0 4I0 60
FFAE (%) R EE (%)
(dFKZE
0 15 30 4I5 15 30 45
A TN (%) A T TP (%)

B2 K. KPR O i B AL G B BURFIE R 2

Fig.2 Feature importance of single and combined bands in summer and autumn

#5 E. MMZ XGBoost BiBERK R RAEKERKRSHIANE R L

Table 5 Comparison of water quality parameter prediction results for single and combined bands using XGBoost in summer and

bl e A R AR T 52 A Y R A R 5 ) A
B R SEIE T 4.70%,RRMSE V¥ &A% T

autumn

XGBoost B WEARA SRES AR
TN TP EC pH 18 TN TP EC pH 18
R 0.622 0.634 0.719 0.619 0.719 0.738 0.734 0.676
MAE 0376mg/L  0223mg/L  0.249mS/cm  0.186  0.206mg/L  0.166mg/L  0.173mS/cm  0.190
MR RMAE 0.98% 12.05% 8.00% 2.32% 0.53% 8.97% 5.56% 2.37%
RMSE 0.329mg/lL.  0274mg/L.  0.253mS/em 0265  0236mg/L  0.143mg/L.  0.203mS/cm  0.179
g RRMSE 0.85% 14.81% 8.14% 3.30% 0.61% 7.73% 6.53% 2.23%
R 0.629 0.632 0.746 0.632 0.764 0.723 0.755 0.714
MAE 0.288mg/L.  0.204mg/L  0.272mS/cm  0.224  0238mg/L  0.185mg/L.  0.249mS/cm 0.126
IIFAE RMAE 0.75% 11.03% 8.75% 2.79% 0.62% 10.00% 8.00% 1.57%
RMSE 020lmg/L.  0.229mg/L.  0.24ImS/cm  0.193  0267mg/L  0.129mg/L.  0.204mS/cm 0.121
RRMSE 0.52% 12.38% 7.75% 2.41% 0.69% 6.97% 6.56% 1.51%
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XGBoost ! A I RL AR
TN TP EC pH fH TN TP EC pH {H
R 0.677 0.658 0.753 0.717 0.777 0.766 0.801 0.732
MAE 0.332mg/L 0.261mg/LL.  0.179mS/cm  0.114 0.185mg/L 0.114mg/L 0.100mS/cm 0.122
e %S RMAE 0.89% 18.00% 7.49% 1.50% 0.50% 7.86% 4.18% 1.60%
RMSE 0232mg/L. 0.107mg/L  0.197mS/cm  0.205  0.184mg/L  0.084mg/L  0.198mS/cm  0.101
‘ RRMSE 0.62% 7.38% 8.24% 2.69% 0.49% 5.79% 8.28% 1.33%
e R 0.706 0.707 0.721 0.716 0.768 0.753 0.768 0.778
MAE 0308mg/L.  0.176mg/L.  0211mS/cm  0.200  0.154mg/L.  0.164mg/L  0.154mS/cm  0.109
RN S RMAE 0.83% 12.14% 8.83% 2.62% 0.41% 11.31% 6.44% 1.43%
RMSE 0.154mg/L.  0.199mg/L  0.208mS/cm  0.148  0.152mg/L.  0.085mg/L  0.168mS/cm  0.088
RRMSE 0.41% 13.72% 8.70% 1.94% 0.41% 5.86% 7.03% 1.15%

2.4 SR-XGBoost #f &Y Fa) g A L
SR-XGBoost # A5 B YI Rl Rk 6 FiR. )k
WO 2R R /E 0.814~0.834 2 [Al FIMH N
0.825,RMAE V#4154 3.43%,RRMSE [1)>F-3#){H
N 4.22%,HH Ugey B 5 XGBoost [FIJAREAIRE &

(KRG P &% w5 RS T3 4 0.826, % F I R AE
0.862~0.962 Z [a], 241k 0.927,RMAE [H]*F-¥){H
M 1.71%,RRMSE [FIME N 2.47%, 3 Uns B2
5 XGBoost [ SRS & HORE 1S e i, R ST H N
0.955.

%6 E. #FZ SR-XGBoost 2SR

Table 6 Construction of the SR-XGBoost coupled model in summer and autumn

=0 B J EES IAESE
R MAE RMAE RMSE RRMSE R MAE RMAE RMSE RRMSE
TN Umns 0.831 0.159mg/L  0.41% 0.185mg/L 0.48% 0.817  0.137mg/L.  036%  0.180mg/L.  0.47%
_— TP Umps 0814 0.142mg/.  7.68% 0.178mg/L 9.62% 0.835 0.150mg/L  8.10%  0.202mg/L  10.92%
EC Uger 0.828 0.127mS/cm  4.08%  0.132mS/cm 4.24% 0.823  0.102mS/cm  3.28%  0.123mS/cm  3.95%
pHM  Umu 0834  0.141 1.76% 0.153 1.91% 0.815 0.143 1.78% 0.176 2.19%
TN  Umgs 0962 0.108mg/L  0.29% 0.131mg/L 0.35% 0.947  0.052mg/L.  0.14%  0.088mg/L  0.24%
- TP Ui 0.862 0.068mg/L  4.69% 0.084mg/L 5.79% 0.922 0.019mg/L  1.31%  0.063mgL  4.34%
EC  PLgcig 0912 0.078mS/em  326%  0.105mS/cm 4.39% 0.953  0.066mS/cm  2.76%  0.076mS/cm  3.18%
pH{H  PLyus 0934  0.075 0.98% 0.070 0.92% 0.925 0.016 0.21% 0.041 0.54%

Fz7 BIFE-XGBoost 28!, A& IKE-XGBoost {&E!,
SR-XGBoost #E &R B K RERXTLE
Table 7 Comparison of inversion results for single—band-
XGBoost, combined—band-XGBoost, and SR-XGBoost

coupled models

K 3 B-XGBoost 21 i B SR-XGBoost F#
%’ F B ~XGBoost Kl B
R RRMSE(%) R* RRMSE(%) R* RRMSE/(%)
™ HA 0629  0.69 0.764 0.65 0.817 0.48
&% 0706 0.52 0.768 0.45 0.947 0.3
P H7 0632 13.6 0.723 7.35 0.834  10.27
&2 0.707  10.55 0.753 5.83 0.922 5.07
EC B 0.746 795 0.755 6.55 0.823 4.1
= 0.721 8.47 0.768 7.66 0.943 3.79
i B2 0.632 286 0.714 1.87 0.815 2.05
p

(H
7= 0.716 2.32 0.778 1.24 0.925 0.73

TR T Wy B A B 2 SRS
[n[J95 XGBoost K& ) =Ff 515 BN KRS
TN. TP. EC. pH {87 S g i s ik R* F
RRMSE f b0 R AT BT30S5 VP4, a3k 7 B
7~ .SR-XGBoost # # #  JIl k4 R* V¥ 1H K
0.872,RRMSE P K 3.46%:;F5 R* FIMHE N
0.880,RRMSE -} {H 4 3.23%.SR-XGBoost #4515
TR B B —X GBoost M 4145 1 B —X GBoost 1 4 R
IR DR T 19.70% 12.90%, 56 UE 5243 )
PE T 19.40%. 12.70%,RRMSE FII 2141 S BRAK
T 2.29%~ 0.66%, i RIBFAK T 2.75%- 0.54%,
H KW 2 SR-XGBoost & A B T 5y B -
XGBoost M 414 Bi-XGBoost 18 R? 23 BildiEmn T
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19.34%. 12.66%.SR-XGBoost il A5 7 i Fk 2 7Y
R* (3446 N 0.937,RRMSE 2l 2.47%; E Z=00 R
[KFI4ME A 0.822,RRMSE A 4.23%, Fk A A1 45 5
RS TE 11.50%,RRMSE ~FEIFFK 1.76%.
Xif R I SR-XGBoost 7 AE T 35 h R B AR,
H =R 14 A K TR 5 o T
2.5 IKJASE KT G AR 4 30 5 AN

X AFF 5 X P 326 EX 4D L R VA R AT K BV,
He /KA K e A7 A0 W B 25 22 5 i 3 Bt
I, U R R 7R 7K T 2 B0 P JE K T i L 78 ¥ T
(ISR 1) A E 2R 1) PG i sl BT 2 5, ik Ak s
PR A0 DUTE BT B, 3 U L K5 Gk 1 4y
AT B Ny LU YA B W S v R U, L Ui

DX 175 Gt B e 0 N TK I, 46 7K U HH AT R R
DUVE B B3 1 Ui Gy B S B ) v« R
WA AR 43 A ka4 2 25 TN TP, EC Fl pH {42
FRBHAN 1.15%. 23.92%. 12.33%F1 5.07%;
KR 2.27% 20.55%. 23.27%H1 4.10%. siik
K, TN Ml pH {HAEE TR AR E, TP AERKT
(1A% e ZRECAT I B AR, 3 W) L= P e Bl T 59
L2 R EC 128 7 REE KT B3 BT R 5
SRIZEAT MR SRFIE. 2 TN, TP, EC. pH fHIY
SEME S A 38.3mg/L. 1.85mg/L. 3.25mS/cm.
8.02,’kZ TN. TP. EC. pH {H M F-5ME 7 5k
37.14mg/L. 1.45mg/L. 2.39mS/cm. 7.62,%} b K1
KRS HAR S TR (A 4).

pH
— e —|

(OLES

b)#FE

K3 . #%ZTN. TP. EC. pH (RGN

Fig.3 Distribution of TN, TP. EC and pH concentrations in summer and autumn
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Fig.4 Boxplot of water quality parameter concentration variations in drainage ditches
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B 5 % KO G B R AR ZE RN 0T 1% S
B 5 K TS HU A OGRS K oS 51 S s s
IR0 T X 12 R X 7K T ) 2 A8 A 15 e A T, 2 %
TR T A R B OB R AR L B B A
BERYAE AT 7K 5 25 K010 S o 1) S I 7RG B T
THIIE T 23 Be 4 & e 50 A ot il 2 K i 22 4k
FROREAE S 7 B A5 P OM T 22 565 (1] U1 F) 7 9 2 ol i e
TR R RIE W ) SOERE AR, e I B A L A
— U B TR (B RS 2 B v SR-X GBoost A5 75 15
HULE & TR AR 1) 3R I B A, BTN JiE Wl 2 v TR
— (R HLER 2 SRR R 5 22 0 vk, 5 gy )
AT S K SR I [F2P ILRCZ: Acolite KAURZIE
JA i) Sentinel-30LCI(OLCI), 454 412~885nm &
ST LR ENE L. SR 5L i
AR A TR MR B LR a
(1) v R B SO R R I 5 2200 1 B SR AR L,
WLRS 27 ) BFRE P 4 o I 9L &5 R A — B0 AR
PR S AR A B ES G T e vl (] U 1 A R R
XGBoost [AEL PR EHEHURE ), Befs 1 25 42 m K
JOU RIS PR R Pk N 3 N A G AR e R B 4 1 T
AR

B AT R A2, 251 PR AR AN 7K 5 2 8 1) S
FEAET N R TSTA RAR W, B R SR Y (1 A
PG FEAR TR, IX W] fig 5 B 2R /K AR B MK AR A
PRI IS5 5 R e MG oA oG th T 2
I A B8 I S 5 i e B T 5 a1 K A A A T

SEINETEAR 5 (0 2 e, AT T PO 2 R 485 R
X5 G AR TR] PR 7K AR i SRk P 2= BT 3R I
DU B o A BRI St A I KA TR 75 eI
LI AT AN 5 AR AR B e B0 I i e T
B AR A R P AR X, 3 SO R LUK
A B2 A AR A, 3 PSR A PR K e S R A
i TR RO Z R TN B 2 A0 24U 1
R, MAE KT, TN R 55 820 il 2 B AR 5
e 9 IEAR G, 3K A2 B 24T PRI 38 BOK AR A2
Ao DIAR R B2 K A ) A A s PR T
TN [ A sl e, A 5 800 5061 2 501
IR MTAERKTR LN e KR K AR5 PR 955, TN I8
FERINS REE , T B 61 S HU IEA R M K
B R A P 558 DR 38 5028 1 KA R ) B 2
U LRI WY L 5 T e SRR PE AR i 2
B2 18] (R 2R 2T DR SR A K i 2 B s AN R]
DA ICHAE 5 R I SR I, o B2 4 5 2
AL X R EAT 1 AN AL

H AR AR S TR BRI A H )
Jit A REAER 3 DD AR OG5 R A O it P 4 3 30™
LIBT3 Ry g R A
FRACPH AR FHTHI 575 S A 5 00 b 2 /K BR35 11 7 22 PR
BN AR PR 3t e A2 U0 AR I RHIAL K 1) T )y
2, BRI 5 Y 11 5 2 I DR 2L 5 o R AR ) 2
FHEZR, UM« BEAL K DA S 2 R AR U, 3 2L
HEZKVE A TNLTP 9% 35 Tt e AR AL i 3 b,
[ 97 22 90 DX AR e L 5 S B KR K AR 15 21—
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(GB 3838-2002) P 4 45 AR 27, BFFT X 4 TN TP 1
IV bR UE, 7K T Y™ H 25 S A 45 2R, 1
T8 PN V5 B ) 2 BRIE T R AR IR 2R I
VETE N P A A KR AR IR SRR L R,
fERE T K S HT) 25 A AR AR

2 1 ik, SR-XGBoost #8178 4 FHHE 7K ¥ 7K Jiit
SRR I BRI 1 e, 38 T R B KO
)25 W D24 M D] 5 A 2 5 ) e SRS 2R PR RS A
SR N FH T AR 2 R A S R R
P 3 A S W R) s AT 548 7R 1 ¥ G 25 0] e AT
JORYFARFAE, A AR FH YR 5 Yo i BRER AL T 5 2R 2
(&

4 it

4.1 WIS S SN K T AT AR OGP
IR E ALY TN, TP. EC. pH {EAH M &
BRSOy 0 R VAL V6. V1L VA FKZEE S TN,
TP. EC. pH {EAHIME & DGl 4153 B oy il oh
V15, V12y V18 V12.LAAH M B i (9% B4y A
FGETH R TR B R $4E 0.450~0.810 2 [i). H
AN ) RMSE R, EF MK EFm T
12.80%, - 3J{E 4 30.18%.

4.2 SR-XGBoost #if SRR A0 T3 T
Bt-XGBoost [ i A F2H 5% Br—X GBoost It A2 53
) S AR BT SR-XGBoost Al S R ) 5
K 2 e AL 28 5 0 T L B - X GBoost e J AR Y
FIZH 2 BE-XGBoost S AUAHEL R 20 il e T
19.34% + 12.66%,RRMSE 43 5l [& % T 2.52% Al
0.60%.

4.3  HZKTSHAE ) B-XGBoost AR A |
A9 Bt-XGBoost JRIEALT A SR-XGBoost #i5
SEBEAL P R (RFSME 54 0654, 0.691,
0.825,8kZ R [H°F-394H 2> 514 0.707+ 0.738+ 0.927,
AR R 3 T R0 5 2% TN, TP,
EC 1 pH {HMAZ 57 RZE5 00 1.15%. 23.92%.
12.33% M1 5.07%; B 2= 530 2.27%+ 20.55% «
23.27%F1 4.10%. 4K FE, TN Fl pH (HAEE . KM
ZERON A E TP {ERK R (1AL S R A P FRAIG, AR B 3L
ZATEBE S TIRE9,EC AR RBAEK TR E L
TE, 527 B R PR 2 P Y BN AR T A DX TR
IKITE R RS YWl B Rk B e T

NG AR L TR I R IR KO D0 LEAK R IR K
o DR AT W) S (0 I 23 2 5, S A 1K K i B0 55 K
KR DU P 2.
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