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Assessment of Grassland Ecological Restoration in the Xinjiang Grazing
Withdrawal and Grassland Restoration Project Area

HUANG Lu, DU Yi-gian, YANG Xiu-chun’
(School of Grassland Science, Beijing Forestry University, Beijing 100083, China)

Abstract: Grasslands play a vital role in safeguarding ecological security and sustaining ecosystem functions.
Xinjiang hosts some of China’s most abundant grassland resources. However, under the combined impacts of
climate change and human activities, grassland degradation has become increasingly prominent in recent years.
To comprehensively assess the current status and degree of ecological restoration in the Xinjiang “Grazing With-
drawal and Grassland Restoration” project areas, we evaluated ecosystem structure, ecosystem quality, and
ecosystem services by integrating the In'VEST and RUSLE models to quantify restoration outcomes. The
results show that: (1) In terms of ecosystem quality, net primary productivity (NPP) increased from 190. 96
g'm ?+a 'in 2003 to 205.34 g*m " *+a~'in 2021, and fractional vegetation cover (FVC) continued to rise,
with improving areas accounting for 69. 78 % of the total areas. (2) Regarding ecosystem services, water con-
servation increased from 98.2 mm during 2003—2015 to 121.1 mm during 2015—2021. Soil retention
increased from 273.74 to 283.61 t-hm ™ ?, while windbreak and sand-fixation capacity changed from 2.82 to
3.62 t-hm * (3) The ecological restoration index (ERD indicated that high-restoration areas (ERI>>0. 5)
accounted for 19. 08% of the study areas, whereas low-restoration areas (ERISZ0. 2) represented only 0. 02%.
These findings provide quantitative evidence to support ecological protection and management in the project
areas, facilitating zoned, graded, and differentiated ecological restoration strategies.
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Table 1 Data type and source

Bfnkn Kt 4 7 Hiok IR 75 4y Hodi b 33
Data type Data name Data source Spatial resolution Processing notes
B A Remote sens- NDVICH— Lt s 50 MODIS MOD13A2 1km J5te 7 it ELAE B
ing data NDVI(Normalized difference vegetation Used directly from the
index) original product
I8 & Remote sens- NPPCH-I 2L 1) MODIS MOD17A3 500 m FRHEN 1km
ing data NPP (Net primary productivity) Resampled to 1 km
LZHH Meteorologi- Sk K A [ S G 8000 W Chttp://data.cma.cn)China {40 B S 4 1 km I 01 5 A A Al A 2
cal data Temperature, precipitation, etc. Meteorological Data Service Center 1 km after interpola-  Interpolation and raster-
(CMDC) tion ization
eI B Soil LR AL pH 4F o B2 B U IR IR R R Vector KA FHHR A 1 km
property data Soil texture, organic matter, pH, etc.  Data Center for Resources and Environmen- (1:1,000,000) Vector—to—raster con~
tal Sciences, CAS (RESDC) version to 1 km
el DEMSU7 m BB S HE 2 AL AR 22 (SRTM) 90 m HORHFEN 1 km
Land topographic data DEM (Digital elevation model) Geospatial Data Cloud (SRTM) Resampled to 1 km
L R A Land CLCD 3 H Bl 2 R R SRR R 30m FAREEREN 1 km

use/land cover data CLCD land use/land cover dataset

Earth System Science Data platform

Reclassified and resa-
mpled to 1 km

ESC SR € IR HOR F TR X 5 E KA SR O BRI E RS T B K T FUE BT IX 8
Regional boundary data  Boundary of the “Grazing Withdrawal National Ecosystem Science Data Center Vector Used to delineate the
and Grassland Restoration” project area (data sharing platform) study area
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Fig.2 Land use change in Xinjiang from 2003 to 2021
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2.2.1 H#EBZEEWRIKLSH 2003—20214F
W 5% DX AR B 7 35 B 19 B 25 AR fb 45 2 18 7R, 2003—
2015 4FBIF 5% X 1) - 35 4l 1% 7 5 O 41. 6700, Horp
I EL 1 SF- 34 0 Bl BT o B B (65.0420) , H R B
A% (20.39%) (F 3a) . 2015—2021 4, #F 5% X Y
S YA R W S5 R R & 39. 87 %, AR B K AR A 4

e e B (64.28%) , i fe AR (E W i B 7E w2 B
(18.96 %) (K 3b) . BAAKF , 2003—2021 4 [i1] B
5 DX SF- Y R 0 B 56 BE O 41. 17 %0, R ER B AT R
B (66%), HAR B &A% (21.24%) (F 3c) . M =25 [H]
Sy AR T WY XA B R S R P R A
AT TR A R, 5 X UK A R Y 2 TR A% R
FEYIHL

®2 HRREHEBESE(FVC)HEELHFE(2003—2021 F)
Table 2 Spatiotemporal characteristics of vegetation fractional coverage (FVC) in the study region from 2003 to 2021

11} ] B Period  “F# FVC Mean FVC/% 4484k % Annual change rate/ %

2% [F] 43 41 FAiE Spatial pattern

2003—2015 4 41.67 —0.15
2015—2021 4 39.87 —0.18
2003—2021 4 41.17 —0.16

VUL # , 45 B A% Higher in the northwest, lower in the southeast
V4L, ZR B IK Higher in the northwest, lower in the southeast
V4L, Z5 M i Higher in the northwest, lower in the southeast

(a) 2003—20154F

(b) 2015—20214F

(¢) 2003—20214F

MBI 35T Vegetation coverage/%
10~20 30~40  50~60

B 70~80 mmm 90~100

N
0 500 km A
L1 1

E3 20032021 FHEEBEZEZENH
Fig. 3 Spatial patterns of vegetation cover (2003-2021)

2003—2021 4 A ¥ 75 % FE 742 A0 Y o3 B 45 2R
i CEL 4D G 2500/ 1 TR 7 bl 19,1806, i B 3
0 B T AR G HE R 20080 % . Horb, HOR BF0E 42
T A AR B 7 55 B S N, A A A R BOK A

(19 30 G DX 3o T AR A = 0 2 1 X3 3 4 A AR
N

g B BT 3 46 iy Xl T H A S8 Bk
T AR 5K S B0 B A e R E i T SR 5
AT, 52 T 5 R R il Vi A 18 Y S R K,
3 e O T Y, AR R BT R
B HB LRV .

TR T P A
Trend of vegetation coverage change
I % 5298/ Extremely significant decrease
[ 20 Significant decrease
/b Slightly significant decrease
N 5k /) Insignificant decrease
T4k No change
AS I E 1A Insignificant increase
i &4 Slightly significant increase
[ @K Significant increase
I % N Extremely significant increa

0 500 km
L1 1

B4 ERESETUBERE

Fig.4 Vegetation coverage change trend map
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2.2.2 A NPP R E KU  ABFIE X Hr i
2003—2021 4 # 9% 15 W) 9 A= 7= 1 (NPP) (1 4F Br A%
RHEAT T ARG M. BFFE 451 Bon (- 5, 53
[E] 48 B NPP Sk S % 2 b F+ ¥, “F- 3% NPP A
2003 4F Y 190. 96 g-m *#f K F 2021 4F i 205. 34
gem AR KRN 0. 45% ; B K NPP M 684. 50
gem MK FE 734.00 gem 2 AR K R 0.39% .
25 (6] b, WFE X A9 NPP 52 30 H B & 09« oo b B &
AR AR Y e #e,  E k E RE E A A A
B I LR BT R B S b T K R PR B4 NPP 3K
BB 227.29 gem PHI225.49 gem A, EE Y
XL b XA L b ) S AR OC o TR T X BT
7 Sk oyl R K L X A5 i ) 2 B S 42K Y NPP
B, AR % 3.28 gom %, EE AP EH B KA
0TI X8R, ik 2 b XA A w2 26 R K B TR

PRI B I T A AR b X

A 23 8] 43 A (4 FR BE SR W 9% IX NPP 38 1Y X
Bl 32 AR v A R L Lk R TR i g o b e b
XSG Ml XK AR RO S AR K R AE, 2
A B NPP A . R NPP X I8 ] 32 43 A5 76 35 1L
R b VI b A DA S T A R R R A b X X
Sl XY K D ST R A AR KA R I
NPP{HEAK .

X} H 2003—2015 4F Fil 2015—2021 4F ¥ A4~ ) [
BL i NPP 2 (8] 28 4k, v] DL e A X 1 FR A BT 3
AR AE DX AR fb AN 1, 32 AR v AR 3 LK 43 b A
BT ML L 0 NPP X I AE 2015—2021 4 1 ]
3 BN AP, J0 SR 1L Hl ) I P 1 2o
P Hb At o TR NPP DX 38 LR 20 1l R 3 i b e
oK % 2 A Ak

®3 MRXEHRNPP R ETAEFAER (2003—2021 )
Table 3 Temporal and spatial patterns of vegetation net primary productivity in the study region (2003-2021)

i 6] B Period  SF-44 NPP Mean NPP/ (gem 2) 4E728{k% Annual change rate/ %

25 [ 43 A1 F5AiF Spatial pattern

2003—20154F 194.25 +0.42
2015—2021 4 203.45 +0.48
2003—20214F 198.15 +0.45

VG 1b &, B R AIC Higher in the northwest, lower in the south
PGt , 7 IR Higher in the northwest, lower in the south
Pudb i, B EBAE Higher in the northwest, lower in the south

(a) 2003—20154F
k3

NPP/(g-cm2)

5~100 101~200 201~300

(b) 2015—20214F

[ 301~400

(¢) 2003—20214F

500 km

0
B 401~700 | A

B 5 #E#NPPZESMHER
Fig.5 Spatial distribution of vegetation NPP

H A5 2003—2021 4F [H] 48 # NPP 251k 1) 3 A1 45
HOWFSE R (& 6) , A B NPP 2 8 /b 1 X ek 5 Fe
8. 1196, S 3 BN X3 A b 13,3090 Hor,
w26 ELAE B NPP B 53 3900, 3 B0 A AR HERS IR A
M LA o T AR R e B X s T AR R T
A, 29 60. 53 % i IX A 9% NPP 558 & .

2.3 £EBRGEREZMERREST
2.3.1 KRBEFRZWRALKALS>HN WX 2003—
2021 4F 7K 5 1A 7% 5 10 B 25 AR AR RRAE R O B I . A

ok F , 2003—2015 4[] (& 7a) , #F 78 X 54 1 FR
K JR 3R BN 98,2 mm, 2015—2021 4 K &
121. 4 mm, KIHE K 110 mm, 2 BBk 5h | T3
CIE 7b) o AN [a] DX I 1) 47 7 1 35 0 25 1) 22 5, o
KR T 7 e v (1) X T2 AR P R AR 5 SE R 5
R N R =N 1| o N i T B v
1286.7 mm,1292. 7 mm Ml 1415. 2 mm, ifif H. A& & &
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NPPAEK
Trend of NPP change

B 5 E8/) Extremely significant decrease
0 5948/ Significant decrease
[0 s /b Slightly significant decrease
A5 2870 Insignificant decrease
Tt/ 4k No change
A 40 Insignificant increase
T &4 Slightly significant increase
[0 485 Significant increase
I 2 % £ ) Extremely significant increase

0 500 km
L1 1

6 1t NPPELEBE
Fig. 6 Vegetation NPP change trend Map

x4 MRRAKEHRFEMEZTHIEEMER (2003—2021 £F)

Table 4 Temporal and spatial variations of water retention services in the study region (2003-2021)

REKI USRS s

Mean water yield water

i 1] B Period AR LR

conservation/mm

Annual change rate/ %

23 [6] 73 A 5 Ak
Spatial pattern

2003—2015 98.2 +1.85
2015—2021 121.4 +3.12
2003—2021 110.0 +2.35

(A
Pt
V4L, 25 MK Higher in the northwest, lower in the southeast

, %<7 1% Higher in the northwest, lower in the southeast
, Z~ B3 ik Higher in the northwest, lower in the southeast

K PR DI OG0 DY AL 45 b IX T R K 72
il AT R R, LA R A K DR TR 9R BE T T
B FOR 2 4t M HE R 0 X el T T R D A R
B, K T SR A . X — A R R A
[ A% Jag AR — E, 2 WA IR 0 A 7K U506 7 o e b

(b) 2015—20214F

JKYEI SR Water conservation capacity/mm

<0 0~100 ¢ 100~200 == 200~300

7

YET KA -

P — 24 1 2003—2015 4F fl 2015—2021 4
A i B 1) 745 Ak ke $4nT LA 2 B0, T 5% IX K U TR 5 R T
2015 4F 5 A A 3G I o AR, 7R B 3 T 52 XA 7K U T
FRRE AR B BT

(c) 2003—20214F

300500 U

KiIRHFEE B HRBR

Fig.7 Spatial distribution of water conservation capacity
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B, B 5% & B K VR TR 5 A R Y Xy
23.520, FEMGAEJE Wy H o ARk A BIKE
AR A PR 45 b 14 St AE — o AR B b TR A
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TORUBRFREE S o JUHR R W s & %t T K1l

L BKIERE , K IR A B, MBI A2 45 0 B S, Aot

KR SR D REAS B TR OR . BAAORE L 2003—2021
N

AR WE S XA R TR K D50 97 B R R AR E , R TR
FIAR D32 A0 AT 3l 9 38 R T 2% X0 7K O
B0 % T BE B TR A A il AR A

STAE S S

Trend of water conservation capacity change
e 5 /> Extremely significant decrease
g/ Significant decrease
TR B /L Slightly significant decrease

[ KBS Insignificant decrease

[ &7k No change

P R g N Insignificant increase

P e Slightly significant increase

I & EHn Significant increase

I %5 & hn Extremely significant increase

0 500 km
L1 1

8 KEEFETLELE

Fig. 8 Trend analysis of water conservation function

2.3.2 THBHEZFRALKRASMN KT 2003—
2021 4F + HEORFFRE A0 20 BT 45 21 R 98 X AR - HE R
Frm B2 b s 25 B E (8 90 . 2003
—20154F 58 X P 3 - BE AR FF 4 273. 74 thm ™2,
v A B R R B R (911,80 t hm ), i
P DX 1 4 R 4 it R IR (38,02 t-hm™ ) (A
9a) . 2015—20214F , #fF 5% X P2 L IE AR K i U]

BT 293,50 t-hm o ?, H AR R EL A 1 g O
B 5 (253, 71t-hm 2, H &K B 49 £ 58 0F 7 77 & K
(82.53 t-hm H ([ 9b) . MK LR FE , 2003—
2021 AR R 5T X P 1 3 R FF 5 Dy 283, 61t-hm %, il
LA AR 32 90 10 A R AR P 5 3 (763, 38 t*hm ™ ),
moH R B 4 8 0 R & & i (48.20 t-hm )
(K,

x5 MRAXITERFENZTTURER (2003-20214F)

Table 5 Spatiotemporal characteristics of soil conservation in the study area (2003-2021)

X . RECER: 2ISEE 5, AEAL R 23 ) 43 A7 FFAE
i} 8] B¢ Period . . ., :
Mean soil retention/(tshm ?) Annual change rate/ % Spatial pattern
2003—2015 4 273.74 +1.45 111 b 5 , - JE A% Higher in mountainous areas, lower in plains
2015—2021 4F 293.50 +1.21 111 3 75 , ~F J5 4 Higher in mountainous areas, lower in plains
2003—2021 4F 283.61 +1.32 11138 75 , - J5 4 Higher in mountainous areas, lower in plains

IS () 5341 KA W9 XA S R4 o 52 S
A M2 S o AL SR A DI A R AR A

(a) 2003—20154F

355 Soil conservation capacitythm/(t-hm2)
0~200 [ 201~400 B 401~700

(b) 2015—20214F

s 701~1000

KRS AR R B, M0 AR X HOR S
SRR RV EPOR SN ) ST N e VS ES e S (19

(¢) 2003—20214F

. >1000

0 500 km A
I —

9 TERFEZTEFHKR

Fig.9 Spatial distribution of soil conservation
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R 2003—2021 4F + 58 R 45 it 19 48 fk 53
B CEL 10D, W55 XN 3L 4 ek 28 B0 s B 3 1 25 )
25, WEWD XGRS 420, FEAE DA
HoR Bofntmig B, Jo HOE HoR B AR 1 B, ok 2b b
DX PR b 42 SF- 40 (R K R 20, EL N Ry 3% Bl 48 Sk A
FECE R R ) A Ry e, SR BT R B
- SR S R A X He ol 8. 3294, EE A
A TE AT AR L o RIS RN R B XA

AR SR NS 1K A R R HE I T AR 2 TR B, o
RIFRE 138 T W] BAR T, BEARKE L 2003—2021
A WFFE X N S AR R B BN R E B AL
P X RUIE AR KR ALGESLFEMT %
DX 3 - M DR 45 IR 55 Zh e B AT S R I 2 e Bl o AR
Jay Sy XA A b DR R BT R AR B0, (HL 7 20 M X
A B SR i A S S IR R D RE A AT
#’7t.

IR AL R

Trend of soil conservation capacity change
P #7520 Extremely significant decrease
[ /b Significant decrease
W 5 2870 Slightly significant decrease
AN /b Insignificant decrease
Jo7% 4k No change
AN B BEN Insignificant increase
W &40 Slightly significant increase
- I E N Significant increase
P i 5 440 Extremely significant increase
0 500 km

E10 rTEAFETLETE

Fig. 10 The trend of soil conservation variation chart.

2.3.3 BGREDZFRAIKRLSH MR 2003—
2021 45 Bl AT 0 S 1) A2 1k #3553 A, A0 51X B XL L]
A i S N I NG 5 T O (5 17 N 1 PO e a1 9 DR
2SR (K 11c) . 2003—2015 4E , HF 5% IX
S 449 55 K 70 2. 82 t-hm 2, H A R B 7 XU
Yo R LI 9. 59 t-hm 2, T T X B XL E b
A%, A0 2 0.31 t-hm 2C1& 11a) . 2015—2021 4F,

W58 X 2 B R E v B B T2 3. 62 t-hm 2, Hid
LA 7 AU Vb B S, R 7. 03 t-hm 2 i HUOR B
7 XL I 70 A, o 1,68 t-hm 2C/& 11b) . MK
ALK, 2003—2021 4 HF 5 IX - 359 B XL 1 V0 1
3.22 t~hm *, {5 BAKAR 3% B o A e A KUk B B
KF) 19. 52 t-hm 2, 1 HL AR BBy R 7 & e KL Ak
1.12 t*hm™ 2,

Fo MRXHXEDEMZTURMER (2003—20214F)

Table 6 Spatiotemporal characteristics of wind erosion control capacity in the study area (2003-2021)

N -1 B XL T AR LA 23 () 43 A RFAE
iy [i1] B¢ Period . o » .
Mean windbreak & sand fixation/(t-hm ?) Annual change rate/ % Spatial pattern
2003— 20154 2.82 —1.12 [X 3 24 5+ . 2% Pronounced regional differences
2015—2021 4F 3.62 +2.34 [X 35 2% 53 1 # Pronounced regional differences
2003—2021 4 3.22 +0.63 [X 3 24 5% I % Pronounced regional differences

Mz (6] o3 A R T BESE DX 7 AT 0 o 5 3
R I A 2% 1 5 DDA G, AR B B A v I S
55 i XXt A 8 A 0 i e DX XU T B 5 T Y
FRAE o HOR B 55 DI 1 3 4k XU ik A i 20 4 1
ALK, R A WA D, T 5y 52 KT AR, AT
F B AR A B KA v

HRAE 2003—2021 4% By X [ 75 Dy fiE 79 22 1k i

oM CIEL 12D BIF5E DX 88 A B I 70 BE ) AR I =5 1 &
B—E W 22 S o o, 3 /D B X L
13.78%, EEE PTG EMEME . a5 3 M
ERUEES IR OR TR R 5 N e e S e R /2
Wi, AR B i VS AR A, ELE o DXy T N2 T
By Ch i J8 R b T 55 ) S BRI e e A
B AL 0 Ty RE 58 o W T e B A S 2 4 Y X3
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B AR B XU 4 Windbreak and sand fixation amount/(kg-m™2)

0~3 ({[R{EIX. Low-value area)
3~10 ({H{H X Medium-value area)
B >10 (78X High-value area)

E11 FRE

(b) 2015—20214F

(c) 2003—20214F

EZESHRR

Fig. 11 Spatial distribution of windbreak and sand-fixation capacity

bR 23,2100, BB AE T R TY Ho ITARSR R
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BYPH RS TR, X R A — R L GE
TZIX R R AR PR i T B KU VD RE Ty

T B s b T 88y 4% M X, AT A SR I KRR O AR E L
Z AR S RIVRE B o A A B e, AT b R KU ph

A7 A L 97 R 00 o0 Bl 2 2 0

R, LR I A T 5 X 2 32 1K1 W B
AT Dl A 4 0 2 5 o X, 3 B e B g e 2
I3 SARAE . #R4H X P T2 25 TR TR S
AT T FE 3 75 B T 7 3 — e 4 B 000 P £ s i
b AT 525 R 22 B DA 0 B )

B AU VDt AR A R 3

Trend of windbreak and sand fixation capacity change
- % 5.8 /)> Extremely significant decrease
- .27k /b> Significant decrease
[ B b Slightly significant decrease
A /b Insignificant decrease
J&7%4k No change
AN 1N Insignificant increase
U BB EHN Slightly significant increase
- 540 Significant increase
- e 53 19 Extremely significant increase

0 500 km
L1
12 GREDEETNEEE

Fig. 12 Trend map of windbreak and sand-fixation capacity
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AW 5 K 0 A S K 2 4R B CERD 25 SR R 1]
CIE 13D, 5 58 A8 A IR S AR 00 52 9 Wb 3 1) =5 (R % Jo
PEREAE o Horp AL B SR K 2 S R KO
X 5 (0. 2<CERI<C0.5) , ik 3.424X 10" hm?*( /4§ 4
a0 AT R 80. 9%, ik J8 Xk 3= T 4y A 7E ME B R
% b 2k 38 HOR b 2% 45 B R B S U - 5
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AEAS TR S E F T a2 K B R R L K SRR

WA IR B R RS o m R K F X (ERT>0. 5)
i LR 8. 08X 10° hm?( 5 19. 08 %) , 7 55 ] | & B
YORE a3 A, 240 T K Ll b 3 AR AR R T
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L A EDIR IR, Ecological restoration status 0
B VK5 FEEAIL Low restoration degree

VK 52 A8 45 Medium restoration degree
I V% 55 7 = High restoration degree

B13 &EMEFEGITM

Fig. 13 Integrated assessment of ecological restoration

RT 20032021 FHRRETHERR ARG
Table 7 Area statistics of ecological restoration status in the
study area from 2003 to 2021

2 Ry /RN (R TR i L
Ecological restoration status Area/hm?  Area proportion/ %
R RE AR 4.70<10° 0.02

Low restoration level
R R v 4 3.42X 107 80.90
Moderate restoration level
WA FEE 8.08 < 10° 19.08

High restoration level

3 itig

3.1 IRELHEHNERRGFERNEE

H 2003 4FHr it 1E 25 2R ok 5 TR LU, A4
AT RAET BB M R 824k, 2 4 8 1 i 20
AE S8 5 SE T A — %6 (2003 4E D FIES T # (2015
AR TR, ¥ K 49 A4S B G B2 144 g 85 4~
Ho S dE ) BORRR SRR . 7R AR R
T2 AT B Sl L B B T IR N A R
b E P RO E RIS H L JEGIA T R
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o B TE A SR ER E SRk A 75K, NPP ATEVC
F6 bR T AT B v, Ul W R b A 7 RE O R Bk 7 26 K OF
B E . R RS R MRS oK IR SR+
AR5 A0 B R 7 1) e A AR BN R T, U AR B AL
A5 RN S F T U S DX IR 3

JAE A, Y ET AR P TR XA S i o R rp
AT T I 1 22 B2 In) R, B S, R B O I R R 4y AR
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B AR AR ME7E A I AR o LR AR T 0 DX AT 7 4
BB V& 52 AN B B B0, BB 0 A B4
N 2Z M A g i AN R, TR DX R A IR kR R
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s A R PR, Y AT A A TR X R AR IR T —
RE (19 A 25 08080, AR FE A5 S 1 A 2R G 7 o ik, R
K HTEBOR AT BT A S A S R AT
PIp ] 45 22 Ak B ik — 20 56 35 0B b B TR SE A &R o

3.2 THEBRIITHEHMTN

ARBFFEF M, 2003—2021 4F 7 55 1B BOA 2 T4
DX i A S AR G Y S 1 B B AR AL AR AE , E
Hb B 5 A O A AR AR R I 2 B UK 3K B
1 H R e B8 I AR 2 R . 2003—2015 4F- (1], B
by TG AR IR U8 /0 3. 22X 106 hm?, 32 B Sy i b Ak
Mo 5 ET ST 8 s b b R 2 1) Bk b R A
M B Ak B — B RO T — L s R TR
KAl A S A S RS TR T
P2, X I B NPP FUAE % 7 25 (FVO) 2
TR FVC T B X 0 A 5 LRk 27, 6%, 4
ARG RELR 1.

2015—2021 4 , Bifi %5 16 58 A= 24 SC I 3 4 3
S i S il AR S AN R HUOR (A GA 5. 87X 10770,
b 1R Ak A5 B A &KGE H L NPP O 2015 4E 1Y
268.45 g-m ¥ AN E 2021 4£ 19 301. 87 g-m *,FVC
R W TS s AR K TR IX
B 5P HE = AURi PRI R B RS TR
AF SR B AR PR KR A e — B, AR F S i — A A
T 5 L AR SR O X S UE T e, U R T
AR B b A S AR 48 O T R T B A
R o AN, B s 5 A 1 A8 Akt B 5 R AR
SRR AR . 2015 4F 5, M 1) E I8 oK B
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P B T B X b st R A A A ) o R AL B
FE 7 U 05 AH — 8. B M ) R Ml Y AR A &R
66. 80 , H it A b 119 Az 25 5T ok 57 i IR T A A
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AWFFE I T 2003—2021 4F 5 5 E8 Hob B TR IX
14 22 Y5 38 JERH | DORE B v 40 20 A 7 1 (NPPD 7K TR
AR AR EE B XU VD A5 24 O AL T AR R
4e M 55 1 S Ak 3 O A T 2R A A SR 2 A8 8K
(ERD . %53 5] .2003—2021 4 8] , #F 5% X °F- 1
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AR R R 0. 45 %0 5 K IR A 75 B A 98. 2 mm 3
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