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To predict NDVI and NPP from 2025 to 2030, a combined model framework was developed. First, Kriging interpolation processed historical discrete NDVI data, filling spatial gaps to generate a continuous dataset. Second, a 3-layer BP neural network was constructed: the input layer used normalized data of HUR (relative humidity), MRSOL (soil moisture), PRE (precipitation), TEM (temperature), and TSL (soil temperature); the hidden layers had 5 and 7 neurons, respectively; and the output layer was NDVI. The network was trained via backpropagation (learning rate 0.05, max 5000 iterations, target error 0.00065) on full historical data, then used to predict 2025–2030 NDVI from new input features. Finally, predicted NDVI was input into the CASA model, combined with environmental parameters, to predict NPP for the same period.
This framework forms a complete prediction chain from basic data to target parameters, integrating data repair, multi-feature modeling, and ecological estimation
Fig. 1. BP neural network structure diagram.[image: FIGURE 3]














[image: NDVI 2025_1]Fig. 2. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2025. (a): January, (b): February, (c): March.
[image: NDVI 2025_2]
Fig. 3. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2025. (a): April, (b): May, (c): June.
[image: NDVI 2025_3]
Fig. 4. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2025. (a): July, (b): August, (c): September.
[image: NDVI 2025_4]Fig. 5. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2025. (a): October, (b): November, (c): December.
[image: NDVI 2026_1]
Fig. 6. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2026. (a): January, (b): February, (c): March.
[image: NDVI 2026_2]
Fig. 7. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2026. (a): April, (b): May, (c): June.
[image: NDVI 2026_3]Fig. 8. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2026. (a): July, (b): August, (c): September.
[image: NDVI 2026_4]
Fig. 9. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2026. (a): October, (b): November, (c): December.
[image: NDVI 2027_1]
Fig. 10. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2027. (a): January, (b): February, (c): March.
[image: NDVI 2027_2]Fig. 11. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2027. (a): April, (b): May, (c): June.
[bookmark: _GoBack][image: NDVI 2027_3]Fig. 12. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2027. (a): July, (b): August, (c): September.

[image: NDVI 2027_4]
Fig. 13. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2027. (a): October, (b): November, (c): December.
[image: NDVI 2028_1]
Fig. 14. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2028. (a): January, (b): February, (c): March.
[image: NDVI 2028_2]
Fig. 15. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2028. (a): April, (b): May, (c): June.
[image: NDVI 2028_3]
Fig. 16. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2028. (a): July, (b): August, (c): September.
[image: NDVI 2028_4]Fig. 17. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2028. (a): October, (b): November, (c): December.
[image: NDVI 2029_1]
Fig. 18. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2029. (a): January, (b): February, (c): March.
[image: NDVI 2029_2]Fig. 19. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2029. (a): April, (b): May, (c): June.
[image: NDVI 2029_3]
Fig. 20. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2029. (a): July, (b): August, (c): September.
[image: NDVI 2029_4]Fig. 21. Monthly spatial variation of NDVI on the Tibetan Plateau, China, in 2029. (a): October, (b): November, (c): December.
[image: FIGURE 14]
Fig. 22. Multi-year averages and rates of change in NPP for different land types, 2025-2030.










[image: C2025]
Fig. 23 Vegetation cover on the Tibetan Plateau, China, in 2025.










[image: C2026]Fig. 24 Vegetation cover on the Tibetan Plateau, China, in 2026.








[image: C2027]Fig. 25 Vegetation cover on the Tibetan Plateau, China, in 2027.










[image: C2028]Fig. 26 Vegetation cover on the Tibetan Plateau, China, in 2028.











[image: C2029]Fig. 27 Vegetation cover on the Tibetan Plateau, China, in 2029.










[image: C:/Users/曹/OneDrive/桌面/植被/C2030.tifC2030]Fig. 28 Vegetation cover on the Tibetan Plateau, China, in 2030.

1

2

3

image1.tiff
Input layer  Implicit layer ~ Output layer





image2.png
(a)

NDVI_ 202501

0 375 750 1,500 km . 0.66
L
-0.66
(b)
NDVI_202502
0 375 750 1,500 km . 1
L
0.06
(c)

NDVI_202503
0.56

-0.01

0 375 750 1,500 km
e —





image3.png
(a)

NDVI_202504

0 375 750 1,500 km . 0.45
[
-0.05
(b)
N
NDVI_202505
750 1,500 km 0 97
I | | 0 06
(c)

‘

NDVI_202506
0 52

—1

750 1,500 km





image4.png
(a)

NDVI_202507

0 375 750 1,500 km . 1
Ly 4
(b)
NDVI_202508
0 375 750 1,500 km . 0.51
Ly
0.07
(c)

NDVI_202509

. 0.62

-0.13

0 375 750 1,500 km
e





image5.png
(a)

NDVI_202510

0 375 750 1,500 km . 1
‘ ‘ ‘ 0.04
(b)
NDVI_202511
0 375 750 1,500 km . 1
‘ ‘ ‘ 0.04
(c)

NDVI_202512

375 750 1,500 km . 1
| J
-1

— <





image6.png
(a)

(b)

(c)

0 375 750 1,500 km
s E—

0 375 750 1,500 km
e

0 375 750 1,500 km
)

NDVI_202601

. 0.73

-1

NDVI_202602

-}

0.05

NDVI_202603

. 0.70

-0.03




image7.png
(a)

NDVI_202604

750 1,500 km 0 46

-O 30
(b)

N
NDVI 202605
375 750 1,500 km
\—l—l

0 05

(c)

A

NDVI_202606
0 58

-1

375 750 1,500 km
\—l—l





image8.png
(a)

(b)

(c)

0 375 750 1,500 km
e |

0 375 750 1,500 km
e A

0 375 750 1,500 km
e r ]

NDVI_202607

-}
-1

NDVI_202608

. 0.54

0.03

NDVI_202609

. 0.58
-0.13




image9.png
(a)

NDVI_202610

0 375 750 1,500 km . 1
L
-0.10
(b)
NDVI_202611
0 375 750 1,500 km .1
Ly
-0.10
(c)

NDVI_202612
0 375 750 1,500 km .1
e |

-1





image10.png
(a)

NDVI 202701

0 375 750 1,500 km . 0.78
L
-1
(b)
NDVI_202702
0 375 750 1,500 km . 1
e r ]
0.04
(c)

NDVI 202703
0.87

-0.02

0 375 750 1,500 km
e r |





image11.png
(a)

NDVI 202704

. 0.48
- -0.09

0 375 7350 1,500 km

(b)

NDVI 202705

—J
- 0.02

0 375 7350 1,500 km

NDVI 202706

. 0.53
- -0.57

0 375 7350 1,500 km





image12.png
(a)

(b)

(c)

0 375 750 1,500 km
e —

0 375 750 1,500 km
e —

0 375 750 1,500 km
e |

NDVI_202707

B
-1

NDVI_202708

. 0.50

0.03

NDVI_202709

. 0.62

-0.13




image13.png
(a)

(b)

(c)

-

NDVI_202710

1
-0.02

0 375 750 1,500 km
e E—

-

NDVI_202711

0 375 750 1,500 km
e I —

1
-0.03

NDVI_202712

0 375 750 1,500 km .1
L
-1




image14.png
(a)

(b)

(c)

0 375 750 1,500 km
e

0 375 750 1,500 km
e

0 375 750 1,500 km
e ]

NDVI_202801

. 0.69

-0.92

NDVI_202802

B

0.06

NDVI_202803

. 0.80

-0.02




image15.png
(a)

NDVI 202804

. 0.46
- 0.03

0 375 750 1,500 km
| | |

(b)
NDVI 202805
0 375 750 1,500 km . 1
' ' ' 0.04
(c)

NDVI 202806

. 0.58
- -0.15

0 375 750 1,500 km
| | |





image16.png
(a)

NDVI_202807

0 375 750 1,500 km . 1
[ R
-1
(b)
NDVI_202808
0 375 750 1,500 km . 0.51
[ R
0.05
(c)

NDVI_202809

. 0.61

-0.13

0 375 750 1,500 km
]





image17.png
(a)

NDVI_202810

0 375 750 1,500 km . 1
[
-0.05
(b)
NDVI_202811

0 375 750 1,500 km . 1

L | | 20.10
(c)

NDVI_202812

-}

-0.83

(=]

375 750 1,500 km





image18.png
(a)

NDVI_202901

0 375 750 1,500 km . 0.69
-0.79
(b)
NDVI 202902
0 375 750 1,500 km . 1
e ]
0.04
(c)

NDVI_202903
0.87

-0.02

0 375 750 1,500 km
e E— |





image19.png
(a)

NDVI_202904

0 375 750 1,500 km . 0.50
' ‘ ‘ 0.02
(b)
NDVI_202905
0 375 750 1,500 km . 0.77
| \ | 0.02
(c)

NDVI_202906

. 0.52

-0.50

=1

375 750 1,500 km
| J





image20.png
(a)

NDVI 202907

0 375 750 1,500 km . 1
L
-1
(b)
N
NDVI_202908
375 750 1,500 km 0 50
\—I—l
0 04
(c)

T

NDVI_202909
0 61

—0 13

375 750 1,500 km
\—I—/





image21.png
(a)

(b)

(c)

(=]

375 750
|

1,500 km

(=]

375 750
|

1,500 km

=]

375 750
|

1,500 km

NDVI_202910

-}
-0.05

NDVI_202911

-}
-0.17

NDVI_202912

B
-1




image22.tiff
500

400

UV
S
-

200

100

NPP annual average(gC m™a™)

Grassland

Croand Forest
Land use type

—@— Rate of change

Water Barren

25

15

10

Rate of change(gC m™a™)




image23.tiff
25°0'0"N 30°0'0"N 35°0'0"N 40°0'0"N 45°0'0"N

20°0'0"N

80°0'0"E 90°0'0"E

100°0'0"E

110°0'0"E

0 235 470
T

940 kilometers

Vegetation cover in 2025

0.852

0





image24.tiff
25°0'0"N 30°0'0"N 35°0'0"N 40°0'0"N 45°0'0"N

20°0'0"N

80°0'0"E 90°0'0"E 100°0'0"E 110°0'0"E

Vegetation cover in 2026

0 235 470 940 kilometers . 0.835
T T Y T
0





image25.tiff
25°0'0"N 30°0'0"N 35°0'0"N 40°0'0"N 45°0'0"N

20°0'0"N

80°0'0"E 100°0'0"E 110°0'0"E

Vegetation cover in 2027

0.836
0 235 470 940 kilometers .
T 0.050





image26.tiff
25°0'0"N 30°0'0"N 35°0'0"N 40°0'0"N 45°0'0"N

20°0'0"N

80°0'0"E 90°0'0"E 100°0'0"E 110°0'0"E

Vegetation cover in 2028

. 0.805
0.053

0 235 470 940 kilometers
T





image27.tiff
25°0'0"N 30°0'0"N 35°0'0"N 40°0'0"N 45°0'0"N

20°0'0"N

90°0'0"E 100°0'0"E 110°0'0"E

Vegetation cover in 2029

. 0.823
0.060

0 235 470 940 kilometers
T





image28.tiff
25°0'0"N 30°0'0"N 35°0'0"N 40°0'0"N 45°0'0"N

20°0'0"N

80°0'0"E 90°0'0"E

100°0'0"E 110°0'0"E

0 235 470 940 kilometers
T

Vegetation cover in 2030

. 0.868
0.056





