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Abstract: As an important tributary of the Yellow River, the ecological status of the Weihe River Basin plays a

significant role in regional sustainable development. This study employed the remote sensing ecological index
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(RSEID) , developed on the Google Earth Engine (GEE) platform, to comprehensively analyze the spatial and
temporal variations in ecological status of the Weihe River Basin from 2000 to 2024, along with its underlying
drivers. Methods including Theil-Sen trend analysis, Mann-Kendall test, Hurst exponent, and coefficients of
variation were used to examine these changes. Additionally, the eXtreme Gradient Boosting (XGBoost) model,
enhanced with SHapley Additive exPlanations (SHAP) values, was used to identify and elucidate the primary
factors influencing the spatial heterogeneity of ecological status. Over the studied period, the RSEI of the Weihe
River Basin is projected to increase from 0.37 to 0. 53, representing an initial rise followed by stabilization. The
spatial distribution shows that the ecological quality is higher in the southeast and edges, and lower in the northwest
and center, with the ecological backbone formed along the northern foot of the Qinling Mountains. Meanwhile,
ecological quality in the Guanzhong urban agglomeration has deteriorated. The analysis reveals a 27. 4% reduction in
areas of poor ecological quality, expansion of medium-quality areas, and a slow growth in high-quality areas,
indicating that ecological restoration is approaching a bottleneck. Predictions suggest that 72. 7% of the basin will
continue to show improvements, whereas 24. 4% —particularly in the mining areas of upper Jinghe River and the
western expansion zones of the metropolitan area-face ongoing degradation risks. High volatility is evident in 59. 3%
of the basin. The spatial heterogeneity of RSEI in the Weihe River Basin is the result of the interaction of multiple
factors, and there are complex synergistic and antagonistic relationships between the factors, which are driven by the
dual combination of “climate mastery and anthropogenic amplification” : climatic factors [actual evapotranspiration
(AET), land surface temperature (LST), potential evapotranspiration (PET), temperature (TMP) , precipitation
(PRE) ] affect RSEI through the water-heat balance, of which precipitation is the key regulator of the negative effect
of PET, and 20— 25 °C is the optimal temperature window for water-heat synergy; AET and LST promote positive
synergy within a moderate temperature range; and PET and PRE produce negative antagonism in areas with
sufficient precipitation. At the same time where population density exceeds 600 persons+km™*, urbanisation triggers
ecological degradation through the heat island effect (amplifying LST) and surface hardening (weakening PRE
infiltration). The methodologies and findings of this study provide a detailed understanding and ongoing monitoring
of the dynamic evolution of RSEI in the Weihe River Basin amidst climate and population changes. This research
offers a scientific foundation for the ecological protection, restoration, and sound ecological development of the
Yellow River Basin.
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Fig. 1 Overview of the Weihe River Basin
A WF 5 X FE 8 3 3% {7 B Location of the study area in the Yellow River Basin; B {5 A i 38 50 5 5 #2 £ 5 Digital elevation model (DEM) of the
Weihe River Basin (WRB) ; C: 5% X £ #uF] F 15 % Land use of the study area; D: fiff 53 X 25 4F- 3 ¥4 4 [% /K i 25-year average precipitation of the
study area; E: #F5% IX 25 4E -1 i 25-year average temperature of the study area. 3 T [ 2K ¥ 5B A5 o 1 1 IR 45 W 3% GS(2016) 2923 5 5 v 3 & il
1, K R B8, Based on the standard map service website GS(2016)2923 of the Ministry of Natural Resources, the boundary of the base map is

not modified.
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Table 1 Data sets and sources

Hdln e Rl g 273 ] 43 A He U5
Data type Variant Spatial resolution Source
8 A SRR £ ¥ Greenness 500 m https://ladsweb. modaps. eosdis. nasa. gov/MOD13A1_v6
Remote sensing 12 Wetness 500 m https://ladsweb. modaps. eosdis. nasa. gov/MODO09A1_v6
ecological index
(RSEI) T B Dryness 500 m https: //ladsweb. modaps. eosdis. nasa. gov/MODO9A1_v6
HAJE Heat 1 km https://ladsweb. modaps. eosdis. nasa. gov/MOD11A2_v6
A e [ 7K it Precipitation (PRE) 1 km https://data. tpdc. ac. cn
Climate and soils g e Temperature (TMP) 1 km https://data. tpdc. ac. cn
AHXHEE Relative humidity (RH) 1km https://data. tpdc. ac. cn
SLPRZEHL K Actual evapotranspiration (AET) 1 km https://data. tpdc. ac. cn
W 1E 7510 & Potential evapotranspiration (PET) 1 km https://data. tpdc. ac. cn
i # IR ¥ Land surface temperature (LST) 1 km https: //data. tpdc. ac. cn
+HEI8 BE Soil moisture (SM) 1 km https://data. tpdc. ac. cn
+ 1% 5 Land cover (LC) 500 m https://ladsweb. modaps. eosdis. nasa. gov/MCD12Q1_061
HiJE Topography #0°7 f& FE 45 Digital elevation model (DEM) 30 m https://www. nedc. ac. cn
3 J¥ Slope 30m N 5 PR b HR B Extraction from elevation data
2T MAS ANH % Density of population (DOP) 100 m https://hub. worldpop. org
i3 Socio-ecom N A 7 Bl Gross domestic product (GDP) 1 km https://www. resdc. cn

nomic and hu- .
L 2 18] T & 48 % Nighttime light index (NL) 1 km https: //Ipdaac. usgs. gov/
man activities

A& 5 Human footprint (HFP) 1 km https: //www. x-mol. com/groups/li_xuecao/news/48145
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Fig. 2 Changes in RSEI in the Weihe River Basin of 2000-2024

A AEBR A8 4L Inter-annual changes; B: 28 b #4 % Trends of changes; C: T fi It Percentage of area; D: 34 {H %5 [H] 43 4ii ## 1iE: Spatial distribution
characteristics of the mean values. 3 T [ 28 %% U5 5 A o Hb 181 e 55 I 3 GS(2016) 2923 5 A o 1l 1 1 1, i 18 301 A JE & 2. Based on the standard map
service website GS(2016)2923 of the Ministry of Natural Resources, the boundary of the base map is not modified.
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AP B X (RSET>0. 60) (5 FL A 19. 8% fil 3 & 23. 6%, /R i Ji e AR S 25 [ 4 R 22 18 R A B E
AR

2.1.3 RSEIZA#a#r#r Al Theil-Sen 1 Mann-Kendall 3 X 8 1] i 3 RSETZEAT B #0Hr (E 2 fnk 2)
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SR FRW] AN A XBY RSETAS A A7 7 22 5, Hob H o BEAR B B (0K 450 BB o 3 o Dt X (HiE 22 IR )
e B o B, S A A TR DO S AR A R T A S R R A DG . PG 2 — R AR T Bl RSET & B 2 2508
A S SRR TR I RSET S Bty ™, PR s e oy A X PR AN g8 /K T 7 5 B0 SR e fk o T i Bk RSETZ2 1k
H GRS ) 7 WA 478 1 W AL AR AP R SRR, P A A B B R A A R R AL SE AR )R <

F2 BB RSEITZ L
Table 2 Trends of RSEI in the Weihe River Basin

RSEIL##7E {k Changes in RSEI trends Srset Z1H Z-value T A5 e Percentage of area (%)
%t 35 34 il Extremely significant increase =0. 0005 =2.580 11.63
123 34 Significant increase =0. 0005 1.960~2. 580 11. 35
T i 35 14 i Slightly significant increase =0. 0005 1. 645~1. 960 8.27
AN i 3 14 Jin Non-significant increase =0. 0005 0~1.645 46.72
J678 4k No change —0. 0005~0. 0005 — 0.01
A i 2 98 /> Non-significant decrease < —0.0005 —1.645~0 19. 09
19 i 3 /L Slightly significant decrease < —0.0005 —1.960~—1.645 1.09
i F 8 /b Significant decrease < —0.0005 —2.580~—1.960 1.18
W i 35 98 /b Extremely significant decrease <—0.0005 <—2.580 0.66

— TR ARAL I RNHE LY S A — 0. 0005~0. 0005, HE 1124 B A B4 3V, B bz 28 3% A X B 09 Z {6 . The “no change” category corresponds to

an Syg between —0. 0005 and 0. 0005, which is not statistically significant, so there is no corresponding Z-value for this category.

2.1.4 Hurst 8500t f CF0E PR 40 B I Hurst 8 50 (H) F1 78 52 2 E0CC,) % ) 3 48 RSETZ 1% ootk 11
T, 454 Theil-Sen B %001, #0158 RSET R A K At 2548 (bt 5 I sh vk o T80 3 5 RSET A9 fee 1k 32 2
PRI A v i U 8l R T2 L A S R AE B RRAE (IR 3A) , 28 1810 2l 2 B A R 25 S5k, JH b e v U0 ) R s g 8 X0 2
3 A i 3ok A 0 I A v DXk A B O v T AT O X, A SR A 2SR T VR A AU X8 B 59. 3%, RSETZE 53 1 4%
R T U By i AR DX 8K = B A A A d8 PN S R e S R R 2K TR S b b B b X B 15 600, 3R X X 4 RSET
AR R RE R o T T AR 24 4F LASE RSETA T 0. 37~0. 53, E X {EH M 0. 46, B K4 TR IR A . Wik N RSET AR
e 75 A A Ky 5 2 1 1 23 ) R 1 O LA B B A 1] 3B TR L HAS B Y8 0 0. 42, 26 BH R Sk A8 Ak Ak 5 e 5
g, B ak 25 ol 36 00 DX ek R e T BE i 28 AR ko He v R R K XA B B 1 K XA A R o B 3R

RSEI%E 5 & ¥
Variable coefficient of RSEI

A RSELA KA {4 i 34
Future trends in RSEI

Medil?:n&vijljatili SR Rt
I:I:* Sus-decrease Sus-increase
Lojv&vﬁﬁmy High ity RS RN R
Anti-sus  Randomization ~ Anti-sus
decrease increase

B3 2000-2024 5 BA RIS RSEITZ R R (A) RARSKREH#E(B)
Fig. 3 Variable coefficient (A) and predicted future trends of RSEI (B) in the Weihe River Basin of 2000-2024
FE T [ AR VR IR A o b R 55 099 35 GS (2016) 2923 5 bk of b B il A, IS B B TC /B 0. Based on the standard map service website GS(2016)2923 of

the Ministry of Natural Resources, the boundary of the base map is not modified.
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fr, A ek 72, 70, EE M ATTE N N 1
M) 48 /0> 1) i X5 e 282 3R A X3 P etk 43 A T
e B w7 5 04 22 AR T R DY A XL KT R U Sk e T
PIX(24.4%) , IRl Fe Hp 22R A6 IX % B 7 A TR b
YR PGER (2. 9% ), $ 75 24 Hi OE 7R ok 0y Aok
ok ] RE A W

2.2 RSEIE# RH & 54

2.2.1 XGBoost B ARIPEREIFAG ¥ RSELFI4F
TIE B4 4R 4 7096 1 3026 R 43 A Uil 25 4R R G 4R
ff Fl XGBoost #& 8 3E 17 Il %k , #81 8 C 3 2 40
learning _rate=0. 2, max_depth=10, n_estimators=
550,

subsample=0.9, colsample_bytree=0.9,

gamma =0. 05,

i Fl 5-fold 28 LB HIE , 45 R W, V3 R'=
0.7598=+0. 0019, RMSE=0. 0676£0. 0008, MAE=
0.0513%0. 0005, 48 b5 45 5 UE B A A HL AT R4 1 Fa
flt P (% 3) . MFE4ME LA T LLFEH, AR~
—0.0070, ARMSE&+0. 0014, AMAE~~+0. 0022,
BE T 10% 25 B E , XGBoost & H Bt 4 . 78
DA b SO0 0 {55 78000 {1 22 T A A 5 A 1 2 1 G
A L,RKH T 0.7598, ¥ 5 MR R 2 (RMSE)

F3 RBIFREBMEINIE:S5-fold X XWIELER

Table 3 Model robustness validation: 5-fold cross-validation

results
Fold i R AL ¥ or iRz - d A 5 2
R’ Root mean square ~ Mean absolute
error (RMSE) error (MAE)
1 0. 7590 0. 0680 0. 0520
2 0.7630 0. 0670 0.0510
3 0. 7580 0. 0680 0. 0510
4 0. 7600 0.0670 0.0510
5 0. 7590 0. 0690 0. 0520
PEEARAEZE 0.7598+0.0019  0.0676+0.0008  0.0513+0. 0005
Mean=+SD
R4 BREEERIENE-NIERE

Table 4 Model robustness validation: training-test variances

L Pl L4 AR -YI 25
Index Training set Test set Test-training)
R’ 0.7668 0.7598 —0.0070
RMSE 0.0662 0.0676 +0.0014
MAE 0. 0492 0.0513 +0. 0022

0. 0676, F- ¥4 xF 157 22 (MAE) 2y 0. 0513, 3X £33 25 8 b3 ¥ 4b T FARAKT- , E — 25 Ud B ASE 78 LA A5 - 17 90 000 12 il A
ZALBE ) . BIAB WoR T 8% 2 5 WOAE Z 8] 1 5C R, K 2805k 22 s 350 o A A B A, ELIA B I i B X
B, R ) 5% 22 B BEALE A B Y RG R 2 .

B SA 1Y Q-Q &, 5% 25 189 40 0 8505 BRAS 1E 245 00 A 3 (i B AR W) &, S B — 2R3 (0L B4k, i W A 2 0T (0L A
MIEZ 53 o & 5B 1 5% 22 43 i #2352 N(0,0. 07%) , ¥ {HE2 35 % (0. 0012) , bR 25 4 0. 0676, W~ 3, i FE =0, &
A R IR 1, W] S8R SHAP 9 e Al i -

A 2
= R’=0.7598 RS 0.2
& RMSE=0.0676 R :
< 0.8F MAE=0.0513
2 ERDR
S g
= 0.6 o
2 =
S 0
2 3
e &
0.4t o -0.1
= =
B % = 0.2
= o02f : e
% g — =0, 73550,13

e == H A4 Ideal fit -0.3}

0.2 0.4 0.6 0.8 0:2 0.3 0.4 0.5 0.6 07
RSEIM Ml & Observed value of RSEI RSEIF I {& Predicted value of RSEI
B4 XGBoost &K & RSEIFN S E M - MNESHTUEI L (A)REXRESH(B)

Fig. 4 Evaluation of RSEI prediction accuracy for the test set of XGBoost model: observed values vs. predicted values (A) and

their residual distributions (B)



10 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 5

" sof g C
i F¥J{E Mean value=0.0012

_02f 300 F i b #E 2 Standard deviation=0.0676
< I
i > :
Z 01} 2 250 |
s 5 .
% g ’
: 2 |
5 i :
& = 150 :
oot = i
P i
Plin 100 !
& -02f i
50 b i
i
-03re I

1 1 1 0 1 'l L 1 n
-2 0 2 -0.3 -0.2 -0.1 0 0.1 0.2
% 4 AL $L Theoretical quartile % 7 Residuals

5 XGBoostEEMIXEXREESMRE :Q-QE(A)EXRESHEFE(B)
Fig. 5 XGBoost model test set residual normality test: Q-Q plot (A) and histogram of residual distribution (B)

2.2.2 IREHFRAEE T SHAP {8 T & VE 2518 19 Shapley {8, 2838 i A% & B, F 2020 4E i Lundberg
AEDVHR I TreeSHAP (1 BAR S g 52 B, 3 2 v (additivity) |5 #844 & (local accuracy ) 5 ME— ¥ (uniqueness) =k
ON B AT AT RRAE (4 £ BR BT RR B 21 23 TC , ey 8 00 g S A A A, DR 05 PR s SR T e LT AR Dl e 2 SR Sl AL
A3 AT B AL 8 S B Sl

iz B8 SHAP {1 43 B ¥4 T80 3 5 RSET 9 14 A4~ 38 2l A 5 [ B 7K £ (PRE) i (TMP) X B (RH) 52 bR 28
W& (AET) W 7EZ WL (PET) MR IR E (LST) (£ 508 E (SM) . + 7 35 (LC) BT = B AL (DEM) 3 B
(SLOPE) . A 4 E2(DOP) ([ WA 7 SH (GDP) A RIAT G4 B (NL) AT A ZE 38 (HEP) [R50 28 394 (3£ 5) : —
99K 2l (ISHAP[>0. 03) 7840 R BL“ ik 1 — /K 434l & 7 10 32 S ML, 38 7% © 78 B0R 1 R — 7K 43 Jilh 3 B 5 — 9 9K 3y
(0. 01<C|SHAP[<Z0. 03) 7£ [¥] 6 A v 52 Wl 4% 70 43 A, B e AR 799 3 22 40 A A A, 150 W Al 2 vk ey 7 ) b 5 = 3K 3
AT ([SHAP|<C0. 01) % RSET 9 31 bx 5 ik i 55 , vl oM JE 2 R %

x5 BEEEEHNERNS

Table 5 Hierarchical division of feature importance

JZ9 FHAE -2 ¢ % SHAP i E e

Level Characterization Mean [SHAP| Cumulative contribution
— 9K ) Primary drivers AET, LST 0. 0558, 0.0337 0.0895
99K 3 Secondary drivers PET, DOP, TMP, PRE 0.0259, 0.0239, 0.0207, 0.0113 0.0819
=Y UK 5 Three-stage drivers  DEM, LC, RH, SM, HFP, GDP, SLOPE, NL <20.010 0.0280

2.2.3 FROES AR SRR T 4 8 2 TEAWF T, il A 78 BB R Gt X) 43 S D0 R 26 (3R 6) , LU PR 455 7Y
il e 5 AR AL 09— Bovk 5 T A ML MR SRR AR AL S A s AR A AL (DEM) 5 35 B2 (SLOPE) |, B 6% %) 1) [X.
B Ml B RO E AR AR A S5 R PR AR L R B A RR AR WA 55 K (PRE) VKR (TMP) (b 3R IR B (LST) (52 PR
WL (AET) WBTEZEHUR (PET) AHXE B (RH) S 4 808 B (SM) |, e [m] Sz e oK A<, — fili T B £ 55 7K 43 3¢ 4 3 72 1Y)
ZHAF R . SRR IR A E N A 7 S5 (GDP) AN B % B2 (DOP) K [R1XT 648 20 (NL) BL K A 26 J2 305 458 %L
(HFP) , LAtk AN 205 shoi B 5 4k & & K o 4 R 4R A 60 5 [ Pr B — A= 9 BB 31 X1 (International
Geosphere-Biosphere Programme, IGBP) i 4 b 78 55 25 5 | F T A5 1 4 b 78 55 K+ s R A ok ) Dy e 25 5% .

SHAP V- ¥y 48 %A . S H 54 0. 0225 4L & 35 K 12 0. 0075, S A 48 2 i B 1 2 itk s & T A8 1 3 4%,
e TR PETREXAES WA E S L5 AR sk © A 7] 20 CH X 5Tk 2 >20% ) , Ut B 2835 338
Tk BBOK T T A0 T A A5 R B AR K AR )
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SHAPHE L SHAPHHIE 5 ZE 1
A SHAP feature beeswarm plot = High B SHAP feature importance

AET =l —— - — e AET
LST -yl ——— LST
PET = el —— PET
DOP R e —— 9 DOP
™P - e——a> = TMP
£ PRE —— g PRE
3 sm T — 8 SM
& SLOPE — @ | SLOPE
® EM S 5 DEM
NL W NL
RH —p- RH
LC +- LC
GDP + GDP
HFP ¢ HEP

0.100 0.075 0050 0025 0 0035 0050 0.075 0.100 & Low 0 0.01 0.02 0.03 0.04 0.05

SHAP{H SHAP value P34 % SHAP{H Mean [SHAP)

El6 %ETFSHAPM XGBoost ER AR A (A)SEZMHF (B) (MiX%E)

Fig. 6 SHAP-based XGBoost model contribution direction (A) and feature importance ranking (B) (test set)

AET: SCPRr7E B % Actual evapotranspiration; LST: #i33i J# Land surface temperature; PET : #7E 2% #{ % Potential evapotranspiration; DOP: A I
% & Density of population; TMP: i i Temperature; PRE: [ /K & Precipitation; DEM : %7 i #2447 Digital elevation model; 1.C: + 17 3 Land
cover; RH: A X} i & Relative humidity; SM: + 38 J& Soil moisture; HFP: A J% /& if Human footprint; GDP: [ [N 2E 7 & {6 Gross domestic
product; SLOPE: 3 & Slope; NL: %[ %] 48 4 Nighttime light index. T [f] The same below.

F6 HUELBEEUSN

Table 6 Importance analysis of feature types

FRAE V¥4 Xt SHAP {8 A X DRk ESUFoR
Feature Mean [SHAP| Relative contribution ( %) Embodiment process
S A% Climate 0.0225 60. 84 FF /K5 — G & F# Dominant moisture — energy balance
#1452 ¥ Socioeconomic 0.0075 20. 48 A% 3 5 1K /1 Human activities and stress
A HFAE Static feature 0.0044 12.11 W 54 5% &% Background habitat conditions

+ 4 F] ] Land use 0.0024 6.57 -+ Hb 7 9% 5 F A Land cover and use

2.2.4 FRAEARISPESS T 12NHRAEAE B SHAP{H A RSET 5 H 30 MM 56 2 n & 7, Horf RSET9K 3 45 1F 2 B
M3 2 — R IR B, AET 78 300~450 mm i}, RSET 5 SHAP {8 & BUAE KL, 4 Bl /K 43 F) R 850K 42 T it
A T, AET 78 450~500 mm ) B8 B, 1l o AR 250 52 SC B e 3 o L B 2 550 mm 5 RSETHT 4 8 7 22, K 73 3¢
S 1 PR R 33 0 s LST 7E 18~24 “CHf RSEL F [, SHAP {5 LST £ A 56 , v i £ hn i 2% 0% W | B AR AE
W1, BRI 2 RSEL, 44 WK 840 &% PET .DOP . TMP ,PRE, H: 1 PET 7& 830~850 mm i $ # i 7} RSEI, 1§
500~700 mm B SHAP {8245 77 17 (—0. 02) , T 582500 il 48 &5 , PET i i 800 mm J5 SHAP {H ¥R £ —0. 06
DOP ££ 0~200 A -km *i} RSEI F &, # 1t 200 A «km *J5 5800 #4 T 28 , 7R 30 36 i1 4k B B R0 s TMP 7E 6~14 °C
W RSETSE F G B Bl R BE , SHAP B 7E 7 “CH 3k B0 A6 /5 T B L e I 23 ) 29 BB 2B K PRE £E 500~570 mm X
RSETS M4/, 600~650 mm I RSET 5 Bk BR U1 I f5 |1 9% 248 € , SHAP B 1 5 4 7] 28 Ak & ¥ B 7E 650 mm I}
R B W E, PR B T 5L XK A R ROR W RAAE . — K8 T SHAP{E ¥ <C0. 01, 5 M £ 55 5 JC . 3 52 ), 2
KT, AW F o GDP 7E 0~700 J5 76 - km K F 3000 J5 J6 - km *ffi RSET 2 3 F B (i Ui 25 T RE R 0 A 25
AR J))  [FEFHFP ok 17 B RSET B, A 836 2l i B4 8500 5 IEAH G F RH . SM X RSETA IE i 45 , 43 28 A
F LC LA 10 g S (4~10 2K K AR A 4 B A, 11~ 14 S0 My A HH 30 T R0 A 500 P 1 46 A 260 3 i ), iR TR 7
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Fig. 7 Characteristic variables SHAP values and RSEI with their partial dependencies
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H RSEIFI SHAP {# i DEM 34 4 - FH5 T M, U H DEM# 1 1750 m 5 RSET 208 R B (i i 3k M X A0 46 1
W M D), SLOPE # N, RSELJE 5 #4 7 £, SLOPE<C12°f RSEIFf SLOPE 3 Jin i@ 3% 71, # i 12°
JE T AR A R S e s
2.2.5 PR EARMME N SHAP 22 B AR AR AT LR BeRRAE () 28 B AR X XGBoost 45 7 4 H 11 52 1
TEFRISHE S | 25 MR AE 28 B9 SHAP (8 15 Hopl 37 SHAP (i 22 F1 () 55 5246 60 (8 58 K, W SR b ) 5 5 57 5 5
o X AR/ U R RSB B 8 R T SHAP R AT 6 /™4 AE 22 18] Y 58 LA

AET W BN R : 5 LST 2 IE M 3¢ B, LST 8 AKH AET % RSEL 4 $2 F+1E H 48 55 5 20~25 “CH $2 T+ 1E
PR X B B R 28 B R R ) s KT 28 CIRF AET 389 52 1 fdf RSETAT I T W (5 LA sl 2k 3 28 % 5 & hl
BedK) ;5 PET 2 M f 28 B, PET &K if AET X RSET A9 2 FHVE Fl 8 58 i, PET 4% i i %A FH A7 BT 0 55 (75
PET Bl 55 #1 8% K 20 I 8%0% ) 3 5 DOP &2 I, DOP<C150 A +km i} AET X} RSEI 4 $2 FHE I &8 B &, KT 600
A -km “BF AET $§ fin 5 i fff RSETA B T B (g AN X ZRHUR 2k A AR EK AR ) o LST B HA - 5
PET 2HEL M2 B, PET BARKT LST F & %t RSELAY 171 I 52 M 2 559 , PET %5 (i 1% £ 18 5% i 38 9045 50 28 ¢ (3 i
515 PET &0 JmBIAS 6 K 43 Wit ) 3 5 TMP 58 BLiF, TMP 78 10~15 “CF LST Fh 8 B9 82 4855 , KT 20 “CH 67 i
S R AR O T S (TS R AR D R AN IR AR K ) o PET W38 AN 1, 5 PRE 58 B A LB e 8 ) PRE>
550 mm Ff PET 34 fin %f RSET (4 52 W 42 55 , /N T 400 mm s 671 T 52 10 3¢ B0 A5 50 0 & (R /KOR A2 & n i PET i el A
kK ) 5 5 DOP Z B, DOP<C150 A -km *Isf PET $ /i % 52 i 45 58 1, KT 600 A -k * i 671 T 52 1 AH Xof 55 B
W CANZEIESINEI K 5y TR FE %) o DOP YA BN R B . 5 LST 58 B i, DOP<C150 A -km *iF LST F} & 1Y 5
M 4 55, KT 600 A +km * B £ 167 52 A 3% B4 T 58 4 (v A 0 DX b 3 B i X A B fE TR ) 5 5 PRE 2 BB,
DOP<C150 A -km * I /K % RSET Y 42 THE B &, KT 600 A -k * I 32 AE HI AT I o 553 (3 Tl Ak 8 im0 A 325 7K
TET 5 B3R AE LA AE R ) o TMP (952 5800 : 15 PRE 22 B, PRE>>550 mm I TMP J & #9532 w8255 , /N T
400 mm I 57 TAT 52 ) AR G SE B (R 5 T R & A A ) s 5 PET 22 5.6, TMP 78 10~15 ‘Ci PET 3§ 119 52
Wi A 58, T 20 CH 71 T 5% 0 2% PRAS B1 2%¢ H ( iiR 5 55 PET B R Jsl /K 43 Bh3d ) . PRE f928 B AL H, 5 PET %8
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KA LRI R R 4 — ARG SR A K R K 3 < F (AET \LST .PET , TMP \PRE ) il it 7K 73 # it
- 3 [ 52 me) RSET, H A [ /K J& 98755 PET 1 2800 Y O 8, i 20~25 “Co K # b [A] i Se L iR FE & 1 ; AET 5
LST £ 3 v i B2 8 [ P A BE 1F 1] D3 7] PET 5 PRE 7R /K 78 2 DX0™ A i) f e [6) BN 100 %% B2l i 600 A -
km 38T Ak 8 1 R AR iR LST) At A8 4k (11 559 PRE A8 fil & /£ iR Mk, 25 b B WA S E 7
G52 “LST<<25 ‘C . PRE>550 mm .DOP<C150 A -km * AET R 2548 K 7 A4 P [l X T0] , 78 T R0 AY A 45 1 3 JE )
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