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(1) 
4-10 Kibwezi
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KEFRI Kitui Kibwezi 2023 2
4-4 40 60 15 30

3
4

6,000 5 Kibwezi

4-4

15cmM-StAR

KEFRI (Kitui) 500 Acacia mellifera, A. polyacantha, A. tortilis, 

Azadirachta indica, Gmelina alborea, 

Grevillea robusta, Dalbergia melanoxlon, 

Melia volkensii, Senna siamea, Tamarindus 

indica, Tarminalia brownii (

) 

30cmM-StAR 1,200

40cmM-StAR KEFRI 

(Kibwezi) 

3,000

60cmM-StAR KEFRI (Kitui) 3,000
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Kitui 60 M-StAR

)

Kibwezi 40 M-StAR

4-11  KEFRI

(2) 
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10 2022 6 3
1 6
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2023 11 4-15 D.Melanoxylon, M.volkensii
A.tortilis

4-15 2022 11 7

2023 2 4-16

D. Melanoxylon, M. volkensii 60  M-StAR
A.tortilis

4-16 2023 2

7 GLMM, Logit
p 0.05
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(1) 

DSM(Digital Surface model) 4-20 NDVI(Normalized 
Difference Vegetation Index) 4-21

Lidar NDVI
Lidar NDVI

NDVI DSM
4-7

4-20 DSM

4-21  NDVI

Structure from Motion Sfm 3
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4-6

P4 Multi spectrum

(DJI ) 6 x1/2.9 CMOS

RGB 1

5

 (B) 450 nm ± 16 nm  (G) 560 

nm ± 16 nm  (R) 650 nm ± 16 nm

 (RE) 730 nm ± 16 nm  (NIR)

840 nm ± 26 nm 

4-7

[cm/pix] [%] [m] [m/s]

3 80*65 54 3

4-8

2020 Site1 2022 Site2

4-8
 Site1 Site3

2022 6 1 2020 5 2
 2023/1/27 2023/1/27

 4m × 4m 4m × 4m - 
 41.9 cm 126.7 cm- 

 Acacia tortilis, Melia volkensii Azadirachta indica 
4 4
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(2) 
Site1 1 DSM NDVI 4-22

4-22 Site1 DSM
NDVI
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NDVI Site1 4-23 4-9

4-23 Site1 1 NDVI

4-9 Site1 1

Site3 2 DSM NDVI 4-24
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4-24 Site3
DSM NDVI

NDVI Site3 4-25 4-10 plot1
58% plot2 plot3 plot4

88%

4-25  Site3 2 NDVI

4-10 Site3 2
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(1) 
70%

MENR, 2016
70 Mutimba and Barasa, 2005 250 t

11 USD MENR, 2016 2018

Kibwezi
93 4-26 5

4-26

Kibwezi Makueni County Sub county 10 Location
Tsavo 4-27

Kibwezi 93

Kibwezi 10
55,000 20 ha 1983 Chyulu hills

4 6ha Emerton, 1999 KEFRI

Kibwezi
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4-27 Kibwezi 4-11 ESRI

4-11 Kibwezi 8

 2019 Kenya Population and Housing Census Results
ID ha

Nguumo9 32,141 7,594 4.23 20,710 10

Kikunbulyu 54,067 13,418 4.03 40,530 18

Masongaleni 21,900 4,864 4.50 21,940 10

Kinyambu 9,807 2,723 3.60 13,130 10

Utithi 23,708 5,517 4.30 14,490 16

Ngawata 11,983 2,807 4.27 13,800 8

Nzambani 14,957 3,642 4.11 9,370 3

Kambu 12,514 2,728 4.59 14,800 6

Nthongoni 21,276 5,101 4.17 15,500 0

Mtito-Andei+ 

Kathekani 
26,721 7,073 3.78 42,540 12

Total 229,074 55,469 4.13 206,810 93

8 Kibwezi
9 Nguumo Kibwezi sub county Makueni sub county
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(2) 
92 4-28 93

160ha 1 a

1.4ha 2ha 57 =53/92
b 0.55ha 0ha

45 =42/92 c 0.48ha
0.4ha 64 =59/92
Kibwezi 2ha

0.4ha 4-11

Kibwezi 55,000 50,000 64
0.4ha/ Kibwezi

1 ha
30 92

4-28 Kibwezi 92
93 160ha 1

1 4-31 115
454 66 =62/93

Head-load Bag
4-29 KEFRI 1 10

1 Head load →
→

1

10

5  load Bag 1
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7 4-33
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4-34 93

1
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No

36,000 /

3,750 /

 39,750 /  + 

 245 /

162 /  / 

10,000 /ha

4 KEFRI

2022 10 24

 KEFRI [

 KEFRI

4 JIFPRO

JIFPRO

2022 10 24

 KEFRI Kitui

KEFRI 10

JIFPRO

JIFPRO

2022 2 8

 KEFRI Kibwezi

 KEFRI 5 JIFPRO
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4 Kibwezi
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NDVI DSM
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2022 2 24

 KEFRI

 KEFRI 14
JIFPRO

JIFPRO

Feasible study for visualization of
the contribution of afforestation
using M-StAR long rooted
seedlings (LRS) and ICT Solution
in semi-arid area in Kenya
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