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ບົດສະຫ ຼຸ ບຫຍ ໍ້  

ອີງຕາມສະພາບໂດຍລວມແລໍ້ວ ປະເທດລາວ ຍັງຂາດຂ ໍ້ ມູນທີີ່ ຊັດເຈນ 

ກີ່ຽວກັບຄວາມເປັນຈິງຂອງການຂະຫຍາຍຕົວຂອງສວນປູກໄມໍ້  ເຊິີ່ ງເຮັດໃຫໍ້ການພັດທະນາວຽກງານສວນປູກມີຂ ໍ້ ຈ າກັດ. 

ການພັດທະນາອົງຄວາມຮູໍ້ ແລະ ເງ ີ່ ອນໄຂສະພາບສວນປູກແມີ່ ນມີຄວາມຈ າເປັນໃນການສົີ່ ງເສີີ່ ມການພັດທະນາດໍ້ານ 

ນະໂຍບາຍ ແລະ ຍຼຸ ດທະສາດທີີ່ ກີ່ຽວຂໍ້ອງກັບວຽກງານດັີ່ ງກີ່າວ ເພ ີ່ ອສະໜັບສະໜູນ ຂະບວນການຕັດສິນໃຈ 

ໃນຂົງເຂດອຼຸ ດສະຫະກ າ ແລະ ເປັນຂ ໍ້ ມູນໃຫໍ້ແກີ່  ລັດຖະບານ. 

ສວນປູກໄມໍ້ ຢູີ່  ສປປ ລາວ ລວມມີຫ າຍຊະນິດເຊັີ່ ນ: ໄມໍ້ ວິກ, ໄມໍ້ ກະຖິນ, ໄມໍ້ ຢາງພາລາ, ໄມໍ້ ສັກ ແລະ ຊະນິດໄມໍ້ ທອງຖິີ່ ນອ ີ່ ນໆ. 

ແຕີ່ພ ໍ້ ນທີີ່ ສີ່ວນໃຫຍີ່ແມີ່ ນ ສວນໄມໍ້ ຢາງພາລາ (Hevea brasiliensis), 

ໄມໍ້ ຢາງພາລາຍັງບ ີ່ ທັນໄດໍ້ ຮັບການນ າມາຜະລິດເປັນຜະລິດຕະພັນໄມໍ້  ເນ ີ່ ອງຈາກໄມໍ້ ຍັງມີອາຍຼຸ ນໍ້ ອຍ. ສ າລັບສີ່ວນໄມໍ້ ວິກ ແລະ 

ໄມໍ້ ກະຖິນ ແມີ່ ນໄດໍ້ ຮັບການລິເລີີ່ ມໂດຍຜີ່ ານໂຄງການທີີ່ ມີການຮີ່ວມມ ກັບຜູໍ້ ລົງທຶນຕີ່າງປະເທດ ຮີ່ວມກັບລັດຖະບານ, 

ໂຄງການຮີ່ວມ ຫ   ຮີ່ວມກັບເຈົໍ້ າຂອງດິນທໍ້ອງຖິີ່ ນ (refer Smith et al. 2017) ແລະ ແຫ ີ່ງທີີ່ ມາຂອງຂ ໍ້ ມູນຈາກຜູໍ້ ລົງທຶນ. 

ສ າລັບໄມໍ້ ສັກ (Tectona grandis) ແມີ່ນໄດໍ້ ເລີີ່ ມປູກເປັນສວນຂະໜາດໜໍ້ອຍໂດຍປະຊາຊົນ ແລະ ທັງເປັນແຫ ີ່ງສວນປູກໄມໍ້  

ເຊິີ່ ງໂຄງການນີໍ້ ກ າລັງຊອກຫາວິທີແກໍ້ ໄຂ ໂດຍເລັີ່ ງໃສີ່ກຼຸ ີ່ມຜູໍ້ ປູກຢູີ່ແຂວງຫ ວງພະບາງ. 

ສວນປູກໄມໍ້ ສັກຢູີ່ແຂວງຫ ວງພະບາງ ເຄີຍໄດໍ້ແຕໍ້ມອອກເປັນແຜນທີີ່  ແລະ ຈ າແນກໂດຍ ໂຄງການ ACIAR, VALTIP2 

(FST/2010/012); ລວມທັງໝົດມີຫ າຍກີ່ວາ 15,000 ເຮັກຕາ. ຈາກນັໍ້ ນກ ໄດໍ້ ມີການສ ບຕ ີ່ ຕິດຕາມ ໃນປີ 2018 

ເຫັນວີ່ າເນ ໍ້ ອທີີ່ ໄດໍ້ ເພີີ່ ມຂ ໍ້ ນເປັນ 18,200 ເຮັກຕາ. ການສ າຫ ວດ ສໍ້າງແຜນທີສວນປູກໄມໍ້ ສັກ ແມີ່ ນໄດໍ້ ເລີີ່ ມແຕີ່  ເດ ອນ 

11/2017-9/2018 ໄດໍ້ປະເມີນໃຫໍ້ເຫັນ ບ ລິມາດໄມໍ້ ຢ ນຕົໍ້ ນທາງດໍ້ານຄວາມສູງການຄໍ້າ ໃນລະດັບແຂວງ. 

ບ ລິມາດໄມໍ້ ທີີ່ ປະເມີນໄດໍ້  ສ າລັບແຂວງຫ ວງພະບາງແມີ່ ນ ມີຫ າຍກວີ່ າ 570,000 ແມັດກໍ້ອນ. 

ແຕີ່ບ ລີມາດໄມໍ້ ສັກສີ່ວນໃຫຍີ່ແມີ່ ນເປັນໄມໍ້ ຂະໜາດນໍ້ ອຍ ທີີ່ ມີໜໍ້ າຕໍ້ າງຕ ີ່ າກວີ່ າ 10% ຂອງເນ ໍ້ ອທີີ່ ໜໍ້ າຕັດຂອງໄມໍ້  (30 ຊມ) 

ໃນລະດັບຄວາມສູງພຽງເອິກ. ແຕີ່ຄຼຸ ນນະພາບຂອງໄມໍ້ ແມີ່ ນມີລັກສະນະຄຼຸ ນນະພາບຕ າ ີ່່ . ອີງຕາມຜົນຂອງການວິເຄາະ 

ສະແດງໃຫໍ້ເຫັນວີ່ າ ມີພຽງ 43% ຂອງບ ລີມາດໄມໍ້ ເທົີ່ ານັໍ້ ນ ທີີ່ ຖ ກຈັດເຂົໍ້ າໃນ ໄມໍ້ທີ່ອນລະດັບເກດ A ຫ   B ທີີ່ ມີຄຼຸ ນນະພາບດີ. 

ເຖິງວີ່ າ ຕົວເລກ 43% ຈະຄໍ້ອນຂໍ້ າງຕ ີ່ າ ແຕີ່ກ ເປັນທີເຂົໍ້ າໃຈວີ່ າໄມໍ້ ສີ່ວນໃຫຍີ່ແມີ່ ນມີຂະໜາດນໍ້ ອຍ, ບ ີ່ ຮູໍ້ 

ແຫ ີ່ງທີີ່ ມາຂອງແກີ່ນພັນ ແລະ ທັງໄດໍ້ ຮັບການຈັດການຄຼຸ ໍ້ມຄອງຈາກຫ າຍໆ ເຈົາຂອງທີີ່ ບ ີ່ ມີປະສົບການບ າລຼຸ ງຮັກສາສວນປູກ. 

ການວິເຄາະພ ໍ້ ນທີີ່ ໄດໍ້ດ າເນີນໄປ ເພ ີ່ ອຈ າແນກແຫ ີ່ງສວນປູກໄມໍ້ ສັກໃນພ ໍ້ ນທີີ່  ແລະ ປະເມີນຜົນກະທົບຕ ີ່ ກັບສວນປູກ 

ທີີ່ ເກີດຈາກ ການພັດທະນາໂຄງລາງພ ໍ້ ນຖານຕົໍ້ ນຕ . 

ສີ່ວນໃຫຍີ່ແລໍ້ວຜົນກະທົບຈາກໂຄງການກ ສໍ້າງໂຄງລາງພ ໍ້ ນຖານແມີ່ ນມີພຽງເລັກນໍ້ ອຍ 

ແຕີ່ສີ່ວນໃຫຍີ່ແມີ່ນມາຈາກການກ ີ່ ສໍ້າງເຂ ີ່ ອນໄຟຟໍ້ານ າ ໍ່້ ຕົກທີີ່ ກ າລັງຈະຖ ກສໍ້າງ. 

ນອກຈາກນັໍ້ ນກ ີ່ ແມີ່ ນການຂະຫຍາຍຕົວເມ ອງຂອງເມ ອງຫ ວງພະບາງ, ການຂະຫຍາຍຕາງໜີ່ າງເສັໍ້ ນທາງ, ແລະ ສາຍສົີ່ ງ ແລະ 

ການນ າໃຊໍ້ທີີ່ ດິນທີີ່ ຖ ກກົດດັນຈາກ ການພັດທະນາປະເທດຊາດຢີ່າງວີ່ອງໄວ. ແຕີ່ ເຖິງຢີ່າງໃດກ ຕາມ 

ເນ ໍ້ ອທີີ່ ສວນປູກຂອງໄມໍ້ ສັກແມີ່ນມີທີ່ າອຽງເພີີ່ ມຂ ໍ້ ນ, ສັງເກດເຫັນໄດໍ້ວີ່ າ ໄມໍ້ ສັກຍັງເປັນໄມໍ້ ທີີ່ ປະຊາຊົນ ແລະ ເຈົໍ້ າຂອງທີີ່ ດິນ 

ໃຫໍ້ຄວາມສ າຄັນຕ ີ່ ກັບການນ າໃຊໍ້ທີີ່ ດິນ.
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SUMMARY 

The lack of precise information about the extent and nature of the plantation resource in Lao PDR is viewed as 

a constraint in development of the plantation sector as a whole. Improved knowledge of the extent and 

condition of plantations is needed to support the development of strategies and policies for the sector and to 

assist in government and industry decision making processes. 

Plantations in Lao PDR include Eucalyptus, Acacia, Rubber, Teak and other indigenous species. While the main 

tree plantation species by area is rubber (Hevea brasiliensis), most rubber plantations do not have wood 

production as their primary use and are currently immature from the perspective of wood supply. Most 

Eucalyptus and Acacia plantations have been established through projects involving foreign investors in 

partnership with the government, as joint ventures, or with local landowners (refer Smith et al. 2017) and 

resource information is held by those investors. Teak (Tectona grandis) is grown in small plantations 

established by famers and it is this component of the plantation resource that this activity addresses, with a 

focus on Luang Prabang Province. 

Plantation teak in Luang Prabang Province of Lao PDR was mapped and classified in ACIAR project VALTIP2 

(FST/2010/012); over 15,000 ha were mapped. This study updated that mapping in 2018; finding over 18,200 

ha. A field inventory of the mapped teak plantations was conducted from November 2017 to Sep 2018, to 

estimate a ‘snapshot’ of standing merchantable volumes at provincial level. Total merchantable volume of teak 

in Luang Prabang Province was estimated at over 570,000 m3. However, the teak plantation resource is 

dominated by smaller size trees and less than 10% of the basal area is in trees over 30cm DBHob. Tree quality 

was found to be generally poor. Analysis of log mix shows only 43% of tree volume of as either A or B quality 

logs which are ‘good quality’ merchantable logs; 43% is low but not surprising given the resource is made up 

of a mostly small plantations, sourced from unknown seedstock, managed by many owners with little 

silvicultural experience.  

Spatial analyses were performed to characterise the teak resource in the landscape and to estimate the impact 

of recent major infrastructure developments on the plantations. Impact on teak plantations of infrastructure 

project construction has been relatively minor and most of the direct impact will be from dams still to be 

constructed. More negative impact on teak plantations is likely to be caused by the current and ongoing 

expansion of Luang Prabang city, networks of roads and powerlines, and general land use pressures resulting 

from the rapid development of the nation as a whole. Nevertheless, the area of teak plantation is increasing, 

indicating that teak is still viewed as  a beneficial land use by farmers and land holders.  
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1. CONTEXT 

This research originates from ACIAR project VALTIP3 Advancing enhanced wood manufacturing industries in 

Laos and Australia (VALTIP3), which is being undertaken jointly by Melbourne University, the National 

University of Laos Faculty of Forestry and Australian National University in collaboration with Lao partner 

organisations such as the Luang Prabang Teak Program, Department of Forestry and Ministry of Industry and 

Commerce.   

Project research activity Objective 1 aims to identify the key elements of the policy, governance and 

administrative environment that constrain the development of plantation forests and plantation wood value 

chains in Lao PDR. It also aims to identify other constraints to improving plantation value chains, and to develop 

strategies for engaging with this environment. Activity 1.3 involves characterising the current plantation 

resource in Lao PDR, and assessment of options for modelling future wood supply. More specifically the activity 

aims to: 

1. Expand the characterisation of teak plantation resources, building on the results of VALTIP2 project 

(FST/2010/012) through:  

a) GIS analysis of the area and geographical distribution of teak plantations in the landscape in 

Luang Prabang, and quantification of changes in the plantation area associated with major 

developments (see section 

b) Estimation of the standing volume of mapped teak plantations through field inventory and 

biometrics  

c) Evaluation of methods to quantify growth and yield of the teak resource using outputs from 

other sources  

d) Mapping the extent and structure of teak plantations, through training of PFS staff, in 

Xayaboury province using methods developed by FST/2010/012  

e) Testing the utility and reliability of other remote sensing imagery (some acquired under 

VALTIP2) for mapping teak in order to estimate temporal change and scale up into other 

provinces  

2. Capture base information on corporate owned eucalypt plantations, 

3. Researching methods for other significant plantation resources of potential benefit to future timber 

supply for domestic processing.  

This report describes progress against the tasks 1.a) and 1. b).   
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2. METHODS 

2.1. Objective 

The objective of this research was to estimate the standing volume of merchantable log products of teak 

plantations in Luang Prabang Province with a precision + 10% at 95% probability level. 

2.2. Population 

The area of teak plantations assessed in this study was the 15,000 hectares mapped by the VALTIP2 project 

(Map 1, see Boer and Seneanachack 2016), and updated for this project (refer Section 3.2).  

The nine mapped size classes established in the VALTIP2 study were used as the initial stratification to plan the 

inventory in this activity ( 

Table 1). Reliably mapping the age class, which is typically done on the basis of tree size and crown 

size/features, was found to be difficult due to significant variation between plantations in their tree size at the 

same age. Size class was determined a more reliable and appropriate measure of the structure of plantations, 

and more relevant to industry, and as result this was used as the classification for the mapping. 

Mapping classes were subsequently designed to: 

• Cover the range of plantation size and structure. 

• Be consistently identified and mapped. 

• Provide for stratification for future volume inventory. 

Dominant size class describes situations in which more than 50% of the basal area (BA) of the plantation has a 

diameter at breast height (dbh) range as specified. For classes 4, 5 and 6 this is not specified. 

For partially stocked areas classes 1T, 2T, 3T describe stands where stocking is 60%-90% of a fully stocked 

plantation as a result of partial planting failure, competition with other growth or a result of partial harvests.  

Class 4 describes areas where no dominant size class occurs and a mix of 2 or more size classes are found. This 

can be a result of adjacent small areas being planted at different times but more commonly by multiple partial 

harvests with subdominant trees and coppice growth occupying the gaps. This class can have variable stocking 

down to 60% of a fully stocked stand. 

For partially stocked areas with 30%-60% of a fully stocked stand class 5 is used. Areas of <30% are not classed 

as plantation. 

Table 1: Mapping Classification 

Class Dominant Size Class (dbh) Class Description 

1 < 15cm Small, fully stocked 

1T < 15cm Small, partially stocked 

2 15-25cm Intermediate, fully stocked 

2T 15-25cm Intermediate, partially stocked 

3 > 25cm Large, fully stocked 

3T > 25cm Large, partially stocked 

4 all Mixed size 

5 all Partial plantation 

6 all Possible plantation 
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Map 1: Teak Plantations in Luang Prabang Province, mapped under VALTIP2 
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2.3. Sampling Design 

A double sampling method was employed where all plots were measured in recording whole tree parameters 

and characteristics. A subsample of 20% were randomly selected in which additional estimates of log type and 

dimension within trees >20cm diameter at breast height over bark (DBHob) were included. The relationship 

between whole tree quality and log volumes was used to extrapolate log volume estimates across all plots. 

The total number of plots was estimated from the desired precision, estimates of plot measurement 

productivity and constraints of budget and project limitations. Plots per stratum were proportional to stratum 

area with weighting for expected standing merchantable volume. Strata of smaller size class had lower 

weighting and strata of larger size classes had higher weighting so that more plots were in higher volume areas, 

increasing the precision of the estimate of standing merchantable volume. A total of 500 plots was estimated 

to be required and achievable. An extra 20% of plots were included to cater for inaccessibility, updating of the 

teak mapping and additional plots if time and resources permitted. 568 plots were measured  and used in final 

dataset with 101 of those plots in the second stage subsample.  

Initial testing of plot size found that 0.03 ha was a suitable size to capture between 15 – 40 trees/plot for most 

plots. Circular, fixed area 0.03 ha plot size was used for all plots. 

Plot navigation used a GIS locality map and a GPS loaded with plot locations as waypoints. The locality map 

was used for navigation to within 1-2 km of a plot and then the GPS was used for final plot location. 

For the plot measurement method see Appendix 1. 

2.4. Training and teamwork 

Luang Prabang Teak Program (LPTP) and Provincial Forest Section provided 4 staff for inventory measurement 

and coordination. Training in inventory techniques was conducted in November 2017 and included methods 

for plot location, tree measurement, tree quality assessment, GPS and Vertex hypsometer use. Training in log 

estimation and measurement for second stage plots was conducted in February 2018. The plot measurement 

program and team logistics was managed by the LPTP team. The measurement program concluded on time in 

May 2018, under budget and with 68 extra plots measured. 

2.5. Tree quality and log volumation 

All teak trees were assessed for whole tree quality and assigned one of three classes. From the 101 Stage 2 

plots the tree quality codes and estimated log types and dimensions were used to estimate proportions of log 

types across all teak trees > 20cm DBHob. Log types were based on Luang Prabang Teak Program (LPTP) 

Production and Marketing SOP3 – Measuring and Grading Logs (Figure 1). Log types were estimated in the 

standing tree with start height and end height recorded.  
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Figure 1: Log type assessment in standing trees 

 

2.6. Allometrics 

Volume, taper and bark thickness equations were sourced from the most locally appropriate studies. The tree 

volume and bark thickness equation are derived from Luang Prabang plantations and are relatively simple 

(Dieters and McNamara 2010). The taper equation used was developed for teak plantations in northern 

Thailand (Warner et al 2016) and is a more complex, cubic polynomial function with hyperbolic and parabolic 

terms. 

The Height - Diameter equation was calculated from the inventory data itself, using measured height trees in 

each plot. Best fit was Chapman Richards function with r = 0.7745. 

Ht = 23.6155 (1-exp(-0.1324DBHob)3.0176 

Where Ht is predicted tree height in metres, DBHob is diameter at breast height over bark in 

centimetres. 

Tree height was measured for 2-3 codominant teak trees per plot as well as all trees measured for log details. 

The equation was used to estimate tree height for all remaining teak trees based on their diameter and indexed 

by the plot predominant height by the ratio of actual : predicted predominant height. 

Tree volume equation for plantation teak in Luang Prabang - equation 2 from Dieters and McNamara 2010. 

Vol = 0.432 π (DBHob/200)2 Ht 

where Vol is tree volume in cubic metres, DBHob is diameter at breast height over bark in centimetres, 

Ht is tree height in metres. 
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Bark thickness equation was from from Dieters and McNamara 2010. 

Bt = 0.0266 DBHob + 0.2399 

Where Bt is single bark thickness in centimetres and DBHob is diameter at breast height over bark in 

centimetres. 

Taper equation from northern Thailand plantation teak (Warner et al, 2016). Equation ‘FIO – teak1’  

dob = (Ht-h) [0.59256 Ht 0.40079(1.3-h) / (1.823004 (1+0.63308 h) (1+0.63308Ht)) + (0.77715/Ht + 

0.012398(DbHob/10) - 0.0027653(DBHob/10)2(h-1.3) + DBHob/(Ht-1.3)] 

Where dob is diameter over bark in centimetres at height h in metres, Ht is tree height in metres and 

DBHob is diameter at breast height under bark in centimetres. 

The taper equation was used to estimate diameter at intervals up trees assessed for log products in Stage 2 

sample allowing log volumes to be estimated. 

Log volume was calculated using Smalian’s equation. 

Lvol = ((LED +SED)/400)2 π Le 

Where Lvol is log volume in cubic metres, LED is log large end diameter over bark in centimetres, SED is log 

small end diameter over bark in centimetres and Le is log length in metres.  

Figure 2: Tree Height – Diameter 

 

Whole tree volume was calculated using DBHob and height and the above tree volume equation. 

For trees with log measurement details from Stage 2 plots the LED and SED were estimated using the taper 

equation and log start and end heights. Log volumes were calculated using Smalian’s equation. Average log 

volumes were calculated for each tree quality. The proportions of log volumes in each tree quality were 

consistent across the diameter range.   
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3. RESULTS 

The teak plantation resource is dominated by smaller size trees with the median DBHob of 18cm. 50% of the 

tree basal area is between 14.5 and 21.5cm DBHob and less than 10% basal area is in trees over 30cm DBHob. 

Figure 3: Diameter distribution for all plots 

 

Tree quality was generally poor with 37% of tree volume in class 3 - trees with less than 25% of the bole straight 

and clear of defects and only 23% in class 1 - trees with > 50% of the bole straight and clear of defects.  

Figure 4: Tree Quality class x Tree volume 
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Log volumation relied on the proportions of A, B and C class logs estimated in trees > 20cm DBHob in the 101 

Stage 2 plots. Log volume proportions per tree quality were calculated by linear regression. 

Figure 5: Tree Quality and Log Volume Proportions 

 

Log volume proportions were calculated as ratios of tree total volume for each tree quality. These proportions 

were then used used to estimate log volumes for all trees > 20cm DBHob in Stage 1 plots. 

3.1. Statistics for double sampling 

Analysis of log mix for trees > 20cm DBHob shows 43% of tree volume of as either A or B quality. A and B logs 

are the desirable logs that will sell, whilst C logs are more optional and if able to be sold will go to lower value 

products. 43% of A and B log quality is low but not surprising given the resource is made up of a mostly small 

plantations, sourced from unknown seedstock, managed by many owners with little silvicultural experience. 

Table 2: Log volume % for merchantable sized trees 

Log Grade % of Total Vol 

A 28% 

B 15% 

C 28% 

Total Tree 100% 

Log sizes are generally small, as would be expected in standing volume assessment. Log 1, or butt log contains 

almost two thirds of the merchantable volume and almost all the A logs are to be found in these log. 
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Table 3: Log Mean Size and Lengths 

Log No Log Grade Mean LED Mean SED Mean Length % of Merch Vol 

1 A 26.8 20.3 3.6 36.8% 

1 B 25.7 20.1 3.1 8.2% 

1 C 27.2 15.5 8.6 19.8% 

1 Total   26.7 19.4 4.4 64.8% 

2 A 22.6 20.0 3.4 2.1% 

2 B 20.2 18.2 3.0 13.2% 

2 C 19.5 17.0 3.6 11.9% 

2 Total   20.1 17.8 3.3 27.2% 

3 B 20.7 17.3 3.7 0.5% 

3 C 18.2 15.8 2.9 7.5% 

3 Total   18.3 15.8 2.9 8.0% 

Grand Total   22.9 18.3 3.7 100.0% 

3.2. Teak Mapping Update 

At the time of inventory, the VALTIP2 mapping was based on imagery five years old. Google earth was 

investigated and found to have suitable, more recent imagery over most of the teak plantations in the province. 

The opportunity was taken to update the mapping however this was not possible prior to the inventory field 

measurement. The mapping was done concurrently with but independent of the plot measurement.  

Table 4: Teak mapping update 2018 

Google Earth Date Area (ha.) Area % 

No Update 3,038 17% 

2016 5,822 32% 

2017 6,202 34% 

2018 3,150 17% 

Total 18,211   

The total area of teak mapped was 18,211 ha compared to 15, 340 ha mapped from the 2013 imagery. 83% of 

the area was updated from imagery from October 2016 or later. The mapping update resulted in 42 plots falling 

outside the teak plantation area which were not used in the inventory calculations. 

3.3. Post Stratification 

Stratification was revised after measurement and remapping of teak. Initial strata based on mapped teak class 

were tested to see if they were significantly different as to their plot merchantable volume using pairwise t 

tests as well as Mann-Whitney tests for non-parametric samples. Both tests showed non-significant differences 

for the same initial strata. Strata not significantly different were amalgamated. Initial strata 3 and 3T were 

further investigated. The statistical tests show them to be close to non-significance and combined their small 
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areal extent they have been combined for practical purposes. The difference in estimated volume is < 0.2% for 

the combined strata 

Table 5: Stratification testing initial strata. Pairwise t test. 

Mapped Teak Class Mapped Teak Class p-value Mean Significant 

1 1T 0.0001 7.949843 yes 

1 2 0.0000 31.70854 yes 

1 2T 0.0000 32.21054 yes 

1 3 0.0000 92.3052 yes 

1 3T 0.0000 68.98671 yes 

1 4 0.0000 24.6937 yes 

1 5 0.1872 5.791065 no 

1T 2 0.0000 39.65838 yes 

1T 2T 0.0000 40.16038 yes 

1T 3 0.0000 100.255 yes 

1T 3T 0.0000 76.93655 yes 

1T 4 0.0000 32.64354 yes 

1T 5 0.0036 13.74091 yes 

2 2T 0.9145 0.501998 no 

2 3 0.0000 60.59667 yes 

2 3T 0.0000 37.27817 yes 

2 4 0.0711 7.01484 no 

2 5 0.0000 25.91747 yes 

2T 3 0.0000 60.09467 yes 

2T 3T 0.0000 36.77617 yes 

2T 4 0.1498 7.516838 no 

2T 5 0.0000 26.41947 yes 

3 3T 0.0310 23.3185 yes 

3 4 0.0000 67.61151 yes 

3 5 0.0000 86.51414 yes 

3T 4 0.0000 44.29301 yes 

3T 5 0.0000 63.19564 yes 

4 5 0.0006 18.90263 yes 

Almost half the area (46%) is in strata S3 whose mapped teak classes correlate well with the diameter profile 

as shown in Figure 3. More than 94% of the area is in strata 1, 2 and 3 highlighting the small size of most of the 

teak resource.  
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Table 6: Final stratification 

Strata Mapped Teak Class Area (ha) No. of Plots Average Merch. Volume (m3/ha) 

S1 1T 2,407 33 4.8 

S2 1, 5 6,447 140 14.0 

S3 2, 2T, 4 8,332 315 45.5 

S4 3, 3T 1,026 80 100.9 

Totals   18,211 568 32.1 

3.4. Standing Volume Estimates 

Strata S4 is the most mature strata with more than half the basal area in trees > 25cm DBHob; it represents 

only 5.6% of the area but make up 17.6% of the merchantable volume with an average LED of logs of 26cm.  

Stratum S3 is the largest stratum with 46% of the area and 65% of the standing merchantable volume. Most 

of the volume is in smaller logs with an average large end diameter of logs of 22cm. Strata S2 and S3 do contain 

some larger trees, reflecting the mixed sizes of trees found in of many of the plantation areas. 

Table 7: Strata average volumes (m3/ha) 

Strata A log  B log C log 
Merch. 
(A+B+C) 

Total 

S1 1.8 1.2 1.9 4.9 53.8 

S2 5.8 2.9 5.1 13.8 94.3 

S3 18.4 10.0 16.4 44.8 126.7 

S4 39.5 20.6 37.2 97.3 169.4 

All 13.0 6.9 11.6 31.5 108.0 

 

Table 8: Strata Total Volumes (m3) 

Strata Area (ha) A log  B log C log 
Merch. 
(A+B+C) 

Conf. Int. 
+ 

Total 
Conf. Int. 

+ 

S1 2,407 4,385 2,883 4,565 11,832 7,133 129,430 38,518 

S2 6,447 37,714 18,643 32,769 89,126 17,188 607,892 52,727 

S3 8,332 153,652 83,036 136,262 372,951 28,770 1,055,305 55,752 

S4 1,026 40,534 21,148 38,154 99,802 11,882 173,755 19,047 

Totals 18,211 236,285 125,711 211,750 573,711 35,313 1,966,380 85,555 

 

3.5. Errors and Precision 

3.5.1. Non-Sampling Errors 

Non sampling error sources were identified as location error, measurement error, measurement bias. 

Mitigation or minimisation of these errors was implemented through: 
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• Method development and testing. Keeping methods as simple and targeted as possible reduces 

opportunity for error 

• Training and supervision of measurement crews 

• Equipment testing and calibration 

• Auditing, error checking and correction 

Errors from direct measurement and equipment use can be minimised with training in correct techniques. 

Errors from measurement bias, particularly for assessments or estimates of tree characteristics not able to be 

directly measured (tree quality or log type in standing tree), are more difficult to minimise. Consistency 

amongst measurement crews can be achieved group training, discussion and checking. 

3.5.2. Sampling Errors 

Table 9: Regression of Tree quality to Log Volume 

Tree Quality A logs B logs C logs 

  Coeff. R2 C.I. (PLE) Coeff. R2 C.I. (PLE) Coeff. R2 C.I. (PLE) 

1 0.471 0.899 12.5% 0.199 0.666 22.1% 0.086 0.388 26.2% 

2 0.321 0.814 10.1% 0.166 0.609 13.1% 0.193 0.679 12.1% 

3 0.159 0.397 18.3% 0.121 0.357 19.8% 0.424 0.589 13.6% 

The coefficient values are the proportions of total tree volume. 

Table 10: Stratum volume m3/ha Confidence Intervals 

Strata A C.I. + B C.I. + C C.I. + A+B C.I. + Merch C.I. + Total Vol C.I. + 

S1 1.82 1.22 1.20 0.75 1.90 1.14 3.02 1.95 4.92 2.96 53.78 16.00 

S2 5.85 1.23 2.89 0.59 5.08 1.14 8.74 1.76 13.82 2.67 94.29 8.18 

S3 18.44 1.66 9.97 0.81 16.35 1.43 28.41 2.40 44.76 3.45 126.66 6.69 

S4 39.51 5.73 20.61 2.62 37.19 5.50 60.13 8.19 97.28 11.58 169.37 18.57 

All 12.97 0.92 6.90 0.45 11.63 0.82 19.88 1.33 31.50 1.94 107.98 4.70 

 

Table 11: Error margins for total resource  

  A B C Merch Total Vol 

Volume 236,285 125,711 211,750 573,711 1,966,380 

C.I. + 16,797 8,188 14,908 35,313 85,555 

PLE  7.1% 6.5% 7.0% 6.2% 4.4% 

PLE is Probable Limit of Error, the confidence interval expressed as a percentage of the mean. 

 

 

 



                                                                                                       
 

19 
 

3.6. Teak in the Landscape 

Spatial analyses were done to provide a picture of the location of teak and volumes in the landscape using the 

mapped teak plantation areas and the inventory strata volumes.  

3.6.1. Haulage Indicators 

Roads mapping was updated to calculate proximity of teak plantations to roads trafficable by small haulage 

vehicles (Lot Sing) to give some indication of ease of access for timber harvesting. Direct line proximity to Luang 

Prabang centre was calculated. 

Table 12: Plantation proximity  

  Merch Vol. 

Distance to roads < 200m 49% 

Distance to roads < 1km 91% 

Luang Prabang 25km radius 56% 

Luang Prabang 50km radius 75% 

Slope classes across the province were calculated from a 30m Digital Elevation Model (DEM) from the NASA 

Shuttle Radar Topographic Mission data made available worldwide in 2014. Intersected with the mapped teak 

plantation strata: 

Figure 6: Merchantable volume x Slope Class 

 

84% of the merchantable volume is on slope < 200. The 40+0 class is likely to be an error a result of the spatial 

resolution mismatch between the 30m pixelated DEM used for slope class and the vector mapping of the teak 

planation  
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3.7. District Breakdown 

District subsets of teak area were used to estimate standing merchantable volume in each district. 

Map 2: Teak Standing Volume in Districts 
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3.8. Impact of Infrastructure Development 

Major infrastructure projects are in construction across the province. Hydropower and the Laos -China  railway 

are two high profile projects that potentially impact teak plantations. To estimate their impact on plantations 

the existing and proposed hydropower dam reservoirs were mapped or modelled. A total of 11 dams were 

assessed with 7 either completed or under construction and 4 more planned as at July 2018. Direct mapping 

of reservoirs was possible for all or part of 4 of the dams Nam Khan 3, Nam Khan 2, Nam Ou 2 and Xayaboury. 

Modelling of dam reservoirs used the dam location and planned full supply level as made public by the Lao 

PDR Department of Mines and Energy with a  Digital Elevation Model (DEM). 

 

The China - Laos railway location and impact was estimated in a similar way. Existing construction of the line 

and station was mapped from Google Earth and the remaining corridor was estimated from the planned route. 

The majority of the railway line will run underground through the province with majority of the above ground 

impact being the Luang Prabang station and the line south to Xieng Nguen. 
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Map 3: Teak Plantations and the Lao-China Railway 

 

Impact on teak plantations of the infrastructure project construction has been minor. Most of the direct impact 

will be from dams still to be constructed. 

Table 13: Infrastructure and Teak Plantations 

Infrastructure Teak Area (ha) Merch Vol. (m3) Total Vol. (m3) 

Dams - completed 168 6,374 19,477 

Dams - construction 71 3,450 11,631 

Dams - planned 827 35,670 99,972 

Railway 63 1,992 7,021 

Totals 1,129 47,488 138,100 

% of Total Teak 6% 8% 7% 
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More impact on teak plantations is likely to be caused by the current and ongoing expansion of Luang Prabang 

city, networks of roads and powerlines, and general land use pressures resulting from the rapid development 

of the nation as a whole. 

Map 4: Teak Plantations and the impact of Hydro-power Dams 
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4. DISCUSSION 

The teak plantation resource in Luang Prabang province is small in global terms but it is an important and 

valuable resource for both the many smallholders who grow teak and for the local economy. It is also 

expanding with the area under teak is still increasing and most of the existing plantations are sub-merchantable 

and yet to reach their full production potential. The standing volume estimates show a merchantable volume 

of 573,000 m3 with good quality logs (A and B) comprising 361,000 m3. 

The older stands of the current resource are often quite mixed in tree sizes and quality reflecting the 

management practices of the owners where partial harvesting of saleable dominants and co-dominants seems 

to be common. The result is lower quality, mixed stands continuing on as plantations.  

The inventory provides robust estimates with acceptable margins of error at a provincial level. Applying these 

estimates to subsets of the area will result in corresponding larger margins of error and should be applied with 

caution. 

This inventory estimates standing volume of teak plantations in Luang Prabang province and thereby provides 

a snapshot picture of the whole teak resource itemised by log type volume. Other significant factors influencing 

availability of any or all of this volume over time: 

• Increase or decrease in plantation area 

• Growth and yield of plantations, incorporating site quality, genetic quality, stand condition and 

silviculture 

• Market conditions and owner decision making 

The common difficulty in quantifying these factors is the thousands of owners of plantation making their own 

decisions resulting in a complex mix of plantation states making estimates of teak timber availability difficult 

indeed. 
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APPENDIX 1: VALTIP 3 TEAK INVENTORY METHOD 

Description 

Inventory of mapped teak plantations in Luang Prabang Province. Population is defined by the area of teak 

plantations mapped in VALTIP 2. Aim is to provide estimates of standing volume of teak in the province and 

the general location of the teak volume. It will not provide estimates of volume for small areas of the teak 

resource. 

Low plot intensity randomly located across the teak plantation area. Stratified by mapped teak size class. Plots 

measured on the ground for basic tree parameters. 

Double Sampling with 80% of plots to have trees assessed for whole tree quality and 20% of plots to have 

additional estimate of log type and dimensions for trees > 20cm DBH.  

Measurement Method 

Plots will be 0.03 hectare circular plots randomly located in mapped teak plantations. Radius is 9.77 metres. 

Navigation 

Use the map and/or GPS waypoint to locate plot centre: 

• Use map to get to general location of plot 

• Turn on GPS and wait for satellite connection 

• Use map to get about  1 km from plot 

• Use ‘Find’ button, then ‘Waypoints’, press ‘Enter’ button 

• Scroll down to Plot number in the list, press ‘Enter’ 

• Map screen shows with ‘Go’, press ‘Enter’ 

• Map screen shows line to plot 

• Use ‘Find’  to choose Road route or quit 

• Use mapped roads to get close, then walk to waypoint as close as possible (<5m is OK). 

• Mark plot centre with a stick and tape. 

Permission 

Contact DAFO to inform of inventory work in their district. If landholder asks what is happening, show official 

letter and explain briefly the purpose of the inventory. 

Measurement 

Plot details:  

• Record Plot Number, Date, Team names 

• Slope – measure downhill using hypsometer 

Plot radius is 9.77 metres 
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Tree Details: 

Identify start tree – select an easy to remember tree close to plot centre.  

Move in a clockwise direction measuring each tree till you reach start tree again. Check carefully the distance 

to trees that are close to the plot radius to make sure they are in the plot. Use Hypsometer to measure the 

horizontal distance from plot centre to the middle of the tree.  

Vertex Hypsometer 

Turn on Transponder – Press DME button. Hold front speaker against Transponder speaker. Press and hold 

DME button until you hear 2 beeps. 

Turn off transponder – Repeat above until you hear 4 beeps 

Horizontal distance measure 

• Turn on transponder and hold on tree at 1.3m above ground 

• Turn on Vertex with ON button. Use arrow keys to select ‘Height’ 

• Aim at the transponder and hold down the ON button until red cross goes out 

• On screen will display SD – slope distance number, HD – horizontal distance number 

• Record HD number 

Measure all live trees for: 

• Diameter at 1.3m (DBH) Use diameter tape.  

o Do not twist tape 

o Keep tape level 

o Measure 1.3m on the upslope side of the tree. 

o For Teak trees less than 5.0cm diameter, do not measure, record as ‘< 5’ 

o For other species only measure if diameter > 15cm 

o For Bamboo group, do not measure diameter, but record Stem Origin as ‘B’ 

 

o If there is a bump, branch or defect at breast height that deforms the tree, measure diameter 

equal distance above and below 1.3m to avoid defect. Average diameter and record. 
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o Record in centimetres to nearest millimetre. Example:  17.3cm 

• Tree quality class  Estimate by eye 

1 – tree bole is straight and clear of defects for more than 50% of bole height 

2 – tree bole is straight and clear of defects for 25-50% of bole height 

3 – tree bole is straight and clear of defects for less than 25% of bole height, Broken trees 

Bole height is the bole from ground to first crown forming branch. Defects  include open holes, scars, large 

branches, multiple branches. Defects must be large enough to affect wood quality. 

• Stem Origin  

S – single stem. One main bole from ground to crown break. Not coppiced from stump of former tree. Any 

branches below crown break must be < 50% of bole diameter just above branch 

M – multi-stem. Two or more stems above breast height (1.3m). Each stem must be >50% diameter of biggest 

stem. Tree is recorded as 1 tree 

C – coppice. One or more stems below breast height growing from the stump of a former tree. Each stem to 

be recorded as a separate tree. 

N – non teak species. Only for trees bigger than 15cm diameter 

B – Bamboo group 
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STAGE 2 ONLY 

Log Measurement 

FOR TREES > 20cm DBH 

Logs - Identify A, B and C class logs in the tree 

Inventory Log Grades 

   
Fault Grade A Grade A/B Grade C 

Minimum length 2.0 m 2.0 m 2.0 m 

Minimum small end diam. 10 cm 10 cm 10 cm 

Branch 1 Maximum  < 3cm 

diameter per 2m 

3 Maximum <5cm 

diameter per 2 m 

No limit 

Closed knot Small knots < 3cm 

OK 

3 Maximum  3-5cm 

diameter per 2 m 

No limit 

Open or Rotten Knot No No 3 Maximum of <5cm 

diameter per 2 m 

Insect Holes, scar or damage No No Yes 

Bend Straight, no bend Maximum 2.5% - 

5cm per 2m 

Maximum 5% -10cm 

per 2 m 

Double Bend No No No 

Nails and other metal No No No 
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For each log in the tree measure the start height and end height using hypsometer. Record Grade, start ht. 

and end ht. in metres. Example: 

     Log 1 Log2 Log3 

Tree  Diam. Quality Stem Height Grade Start End Grade Start End Grade Start End 

1 25.6 1 S 22.1 A 0.3 4.1 C 4.1 8.6       

2 22.3 2 C 17.4 A 2.1 4.8 B  5.3   7.8       

3 27.3 1 S 23 A 1.5 5.5 B 5.5 9.0 C 9.0 13.2 

4 23.3 1 S 21.4 A 1.5               
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Example 2 has a gap between Log 1 and Log 2 from big branch or damage 

For tree with single log type for whole tree only necessary to put start height – see Tree 4 in example 

For forked trees measure only the largest fork. If the forks are same size measure the best fork.  

 

 

Logs can be any length > 2.0m 

Height Measurement 

STAGE 1 - Measure height of the 2 tallest trees in the plot 

STAGE 2 - Measure tree height for all trees > 20cm diameter 

Vertex Hypsometer Height measurement 

• Turn on transponder and hold on tree at 1.3m 

• Go away from tree with Vertex as far as possible to still see transponder and top of tree 

• Turn on Vertex with ON button. Use arrow keys to select ‘Height’ 

• Aim at the transponder and hold down the ON button until red cross goes out 

• Aim at the top of tree and hold down the ON button until red cross goes out 

• H1 Height is shown on display 
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Record all details carefully on plot sheets to nearest 0.1m. 

Troubleshooting 

1. Plot is not in teak plantation.  

o Record on plot sheet  

▪ Teak Plantation  – Cross ‘No’ box and put Reason – “Natural forest”, “Other 

Plantation”, “Cleared” 

2. Plot is in teak plantation but no Teak trees in plot. Plot falls in a gap amongst teak trees 

o Record plot details 

o In Comment box put ‘No Teak’ 

3. Recent logging. If plot area has been logged recently, put ‘recent logging’ in Comment  

4. Cannot get to teak plantation. Roads and tracks do not get to within 1km of plot, rivers cannot be 

crossed safely, plantation is in a restricted area 

o Record plot details 

o In Comment box put ‘No access” 

5. Tree is dead 

o Do not measure or record 
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VALTIP 3 

ວິ ທີ ການສ າຫຼວດ ແລະ ເກັບກ າຂ ໍ້ ມູນໄມໍ້ ສັກແຂວງຫຼວງພະບາງ 

ລາຍລະອຽດ 

ການສ າຫຼວດເກັບກ າຂ ໍ້ ມູນດໍ້ ວຍແຜນທີີ່ ສວນໄມໍ້ ສັກໃນແຂວງຫຼວງພະບາງ. 

ຈ ານວນໄມໍ້ ສັກແມີ່ ນກ ານົດຕາມພ ໍ້ ນທີີ່ ສວນປູກໄມໍ້ ສັກຕາມທີີ່ ໄດໍ້ ເຮັດເປັນແຜນທີີ່ ໂດຍໂຄງການ VALTIP 2. 

ຈຸດປະສົງແມີ່ ນເພືີ່ ອສະໜອງໃຫໍ້ ແກີ່ ການປະເມີ ນບ ລິ ມາດໄມໍ້ ສັກຢື ນຕົໍ້ ນພາຍໃນແຂວງ ແລະ 
ຈ ານວນບ ລິ ມາດໄມໍ້ ທີີ່ ມີ ຢູີ່ ເຂດພືໍ້ ນທີີ່ ທົີ່ ວໄປ. 

ການສ າຫຼວດເກັບກ າຂ ໍ້ ມູນດໍ້ ວຍແຜນທີີ່ ສວນໄມໍ້ ສັກນີ ໍ້ ຈະບ ີ່ ສາມາດຕອບສະໜອງໄດໍ້ ສ າຫັຼບການປະເມີ ນບ ລິ ມາ
ດໄມໍ້ ໃນເຂດພືໍ້ ນທີີ່ ປູກໄມໍ້ ສັກທີີ່ ມີ ເນື ໍ້ ອທີີ່ ຂະໜາດນໍ້ ອຍ. 

ພືໍ້ ນທີີ່ ສວນປູກທີີ່ ມີ ຄວາມໜາແໜໍ້ ນຂອງໄມໍ້ ທີີ່ ປູກໃນພືໍ້ ນທີີ່ ຕ ີ່ າ(ໜໍ້ ອຍ)ແມີ່ ນຈະຖ ກສ າຫຼວດແບບເລື ອກຊຸີ່ ມເອົ
າ ແລະທ າການວັດແທກແບບຂໍ້ າວໆ.ຈັດປະເພດດໍ້ ວຍການເຮັດແຜນທີີ່ ໝວດຂອງຂະໜາດໄມໍ້ ສັກ. 

ສ າຫຼວດວັດແທກສວນໄມໍ້ ສັກຢູີ່ ພືໍ້ ນທີີ່ ຕົວຈິ ງສ າຫັຼບຂ ໍ້ ມູນພືໍ້ ນຖານລັກສະນະສະເພາະຂອງຕົໍ້ ນໄມໍ້  

ວິ ທີ ການວັດແທກ  

ຕອນດິ ນສວນປູກຈະຖ ກຄັດເລື ອກໃນແຜນທີີ່ ສວນປູກໄມໍ້ ສັກໂດຍວິ ທີ ການຄັດເລື ອກແບບຊຸມເອົ າ 

ພືໍ້ ນທີີ່ ທີີ່ ຈະທ າການວັດແທກແມີ່ ນເປັນຮູບວົງກົມເຊີີ່ ງຈະມີ ເນື ໍ້ ອທີີ່  0.03 ເຮັກຕີ່ າ. ເຊີີ່ ງມີ ຂະໜາດເສັໍ້ ນລັດສະໝີ 

9.77ແມັດ   

ການນ າທາງໄປຫາຈຸດທີີ່ ຖ ກເລື ອກ 

ການນ າທາງໄປຫາຈຸດທີີ່ ຈະວັດແທກແມີ່ ນນ າໃຊໍ້ ແຜນທີີ່  ຫຼື  ເຄືີ່ ອງລະບຸຈຸດພິກັດ waypoint  ທີີ່ ຢູີ່ ໃນເຄືີ່ ອງ GPS 

ເພືີ່ ອນ າທາງໄປຫາຈຸດໃຈກາງຂອງດອນທີີ່ ຖ ກເລື ອກດັີ່ ງນີ ໍ້ : 

ນ າໃຊໍ້  GPS – ເພືີ່ ອນ າໄປຫາດອນເກັບຂ ໍ້ ມູນ 

• ນ າໃຊໍ້ ແຜນທີີ່ ເພືີ່ ອໄປຫາຈຸດທີີ່ ຕັໍ້ ງຂອງສວນ 

• ເປີ ດ GPS ແລະ ລ ຖໍ້ າໃຫໍ້ ເຄືີ່ ອງ ສາດມາດຮັບສັນຍານຫຼື ຕິດຕ ີ່ ກັບດາວທຽມຢີ່ າງພຽງພ  

• ນ າໃຊໍ້ ແຜນທີີ່ ເພືີ່ ອເຂົ ໍ້ າໄປໃກໍ້ ຈຸດທີີ່ ຕັໍ້ ງຂອງດອນປະມານ 1 km 

• ກົດປຸີ່ ມ ‘Find’, ຕ ີ່ ດໍ້ ວຍ ‘Waypoints’, ແລໍ້ ວກົດປຸີ່ ມ ‘Enter’ 

• ເລືີ່ ອນລົງໄປຫາ ນ ໍ້ າເບີ ດອນ/Plot number ໃນບັນຊີ ດອນເກັບຂ ໍ້ ມູນ, ແລໍ້ ວກົດ ‘Enter’ 

• ຈະປາກົດເຫັນ‘Go’ເທິ ງແຜນທີີ່  ໜໍ້ າຈ ຈີ ພີເອັດ, ກົດ ‘Enter’ 

• ຈະປາກົດເຫັນເສັໍ້ ນເພືີ່ ອນ າໄປຫາດອນເກັບຂ ໍ້ ມູນເທິ ງແຜນທີີ່  ໜໍ້ າຈ ຈີ ພີເອັດ 

• ນ າໃຊໍ້  ‘Find’ ເພືີ່ ອເລື ອກເສັໍ້ ນທາງເດີ ນຫຼື ທ າການຍົກເລິ ກ 

• ນ າໃຊໍ້ ແຜນທີີ່ ເສັໍ້ ນທາງເພືີ່ ອເພືີ່ ອໃຫໍ້ ເຂົ ໍ້ າໄປໃກໍ້ ດອນທີີ່ ຖ ກເລື ອກ, ແລໍ້ ວຢີ່ າງເຂົ ໍ້ າໄປຫາຈຸດ waypoint 

ໃຫໍ້ ໃກໍ້ ທີີ່ ສຸດເທົີ່ າທີີ່ ຈະໃກໍ້ ໄດໍ້  (ໃຫໍ້ ໃກໍ້ ເຂົ ໍ້ າໃກໍ້ ຈຸດໃກໍ້ /ມ ີ່ ກວີ່ າ 5 ແມັດແມີ່ ນຖື ວີ່ າໃຊໍ້ ໄດໍ້ ) 

• ທ າການໝາຍຈຸດໃຈກາງຂອງດອນເກັບຂ ໍ້ ມູນດໍ້ ວນຫັຼກ ແລະ ເທບຢາງສີ  

 

ການຂ ອານຸຍາດເຂົ ໍ້ າພືໍ້ ນທີີ່  
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ພົວພັນກັບຫໍ້ ອງການກະສິ ກ າ ແລະ ປີ່ າໄມໍ້ ເມື ອງເພືີ່ ອແຈໍ້ ງໃຫໍ້ ຮູໍ້ ວີ່ າທີ ມງານລົງມາຈັດຕັໍ້ ງປະຕິບັດການສ າຫຼວດ 

ແລະ ເກັບກ າຂ ໍ້ ມູນໄມໍ້ ສັກຢູີ່ ຂອບເຂດເມື ອງຂອງຂະເຈົ ໍ້ າຫາກເຫັນວີ່ າມີ ຄວາມຈ າເປັນ. 

ໃນກ ລະນີ ທີີ່ ເຈົ ໍ້ າຂອງສວນປູກຊັກຖາມເລືີ່ ອງການເຮັດວຽກ ກະລູນານ າສະເໜີເອກະສານທາງການ ແລະ 
ອະທິ ບາຍຈຸດປະສົງໃນການລົງເຮັດວຽກໃຫໍ້ ຜູໍ້ ກີ່ ຽວຮັບຊາບ 

ການວັດແທກ 

ຂ ໍ້ ມູນຂອງດອນສ າຫຼວດ:  

• ບັນທ ກເບີ ດອນ, ວັນເດື ອນປີ ລົງ, ຊືີ່ ທີ ມງານຜູໍ້ ວັດແທກເກັບກ າ 

• ຄວາມຄໍ້ ອຍຊັນ – ວັດແທກແຕີ່ ເທີ ງລົງຕາມລວງຄໍ້ ອຍຊັນໂດຍນ າໃຊໍ້ ເຄືີ່ ອງ hypsometer 

ລັດສະໝີດອນແມີ່ ນ 9.77 ແມັດ 

ລາຍລະອຽດຂອງຕົໍ້ ນໄມໍ້ : 

ກ ານົດຕົໍ້ ນທີີ່ ຈະເລີ ໍ້ ມວັດແທກ-ໃຫໍ້ ເລື ອກຕົໍ້ ນທີີ່ ງີ່ າຍໃນການຈົດຈ າທີີ່ ຢູີ່ ໃກໍ້ ກັບຈຸດໃຈກາງຂອງດອນທີີ່ ສຸດ. 

ຕໍ້ ອງຮັບປະກັນໃຫໍ້ ແຕີ່ ລະຕົໍ້ ນໃນວົງກົມໄດໍ້ ຖ ກວັດແທກເກັບກ າໂດຍກາຍຍໍ້ າຍໃສີ່ ຕົໍ້ ນທີີ່ ໃກໍ້ ຕົໍ້ ນທີີ່ ວັດແທກກີ່ ອນ
ແລໍ້ ວເຄືີ່ ອນຍໍ້ າຍໃສີ່ ຕົໍ້ ນຕ ີ່ ໄປວັດແທກໝູນຕາມທິ ດເດີ ນຂອງເຂັມໂມງ.ນ າໃຊໍ້ ເຄືີ່ ອງວັດແທກ  Hypsometer 

ເພືີ່ ອວັດແທກໄລຍະຫາງຂອງຕົໍ້ ນໄມໍ້ ຕາມແນວນອນຈາກຈຸດໃຈກາງຂອງດອນເກັບຂ ໍ້ ມູນຫາງຈຸດເຄີີ່ ງກາງຂອງ
ຕົໍ້ ນໄມໍ້   

ການນ າໃຊໍ້ ເຄືີ່ ອວັດແທກຄວາມສູງ Vertex Hypsometer 

ເພືີ່ ອເປີ ດເຄືີ່ ອງຮັບສົີ່ ງສັນຍານ – ຈັບໂຕສະທໍ້ ອນສັນຍານ (ສີ ເຫລື ອງທີີ່ ຮັດຕິດກັບຫັຼກ) 

ມາຈ ໍ້ າໃສີ່ ຊີ່ ອງຮັບສົີ່ ງສັນຍານຂອງເຄືີ່ ອງວັດແທກ. ກົດປຸີ່ ມ DME 

ກົດຄໍ້ າງໄວໍ້ ຈົນໄດໍ້ ຍິ ນສຽງຕອບຮັບສັນຍານຈາກລ າໂພງດັງປິ ບໆ 2 ຄັໍ້ ງ. 

ເພືີ່ ອປີ ດເຄືີ່ ອງຮັບສົີ່ ງສັນຍານ – ປະຕິບັດລື ໍ້ ມຄື ນຂັໍ້ ນຕອນຂໍ້ າງເທິ ງ 

ຈົນກວີ່ າຈະໄດໍ້ ຍິ ນສຽງສັນຍານຈາກລ າໂພງດັງປິ ບໆ 4 ຄັໍ້ ງ. 

ການວັດແທກໄລຍະຫີ່ າງຕາມແນວນອນ 

• ເປີ ດເຄືີ່ ອງສະທໍ້ ອນສັນຍານ ແລະ ຕັໍ້ ງໄວໍ້ ທີີ່ ຈຸດຫີ່ າງຈາກພືໍ້ ນດິ ນ 1.3 

ແມັດແປະຂໍ້ າງທີີ່ ເປັນຈຸດເຄີີ່ ງກາງຂອງຕົໍ້ ນໄມໍ້   

• ເປີ ດເຄືີ່ ອງVertex ດໍ້ ວຍການກົດປຸີ່ ມ ON. ໃຊໍ້ ເຄືີ່ ອງໝາຍລູກສອນເພືີ່ ອເລື ອກວັດແທກ ‘Height’ 

• ແນເປົ ໍ້ າໝາຍໄປໃສີ່ ເຄືີ່ ອງສະທໍ້ ອນສັນຍານ ແລະ ກົດປຸີ່ ມ ON ຄໍ້ າງໄວໍ້ ຈົນກາກະບາດສີ ແດງຈະຫາຍໄປ   

• ຢູີ່ ເທິ ງຈ ຂອງເຄືີ່ ອງວັດແທກຈະໂຊ SD – ຕົວເລກໄລຍະຫີ່ າງຕາມຄໍ້ ອຍ HD – 

ຕົວເລກໄລຍະຫີ່ າງຕາມທາງນອນ 

• ທ າການບັນທ ກຕົວເລກ HD 

ວັດແທກໄມໍ້ ທີີ່ ຍັງມີ ຊີ ວິ ດທັງໝົດເພືີ່ ອເກັບກ າ: 

• ໜໍ້ າຕໍ້ າງຢູີ່ ຈຸດ 1.3 ແມັດ (ໜໍ້ າຕໍ້ າງພຽງເອິ ກ) ໂດຍການນ າໃຊໍ້ ເຊື ອກແມັດແທກໜໍ້ າຕໍ້ າງ.  
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o ລະວັງບ ີ່ ໃຫໍ້ ເຊື ອກແມັດລີ ໍ້ ວຫຼື ພັບງ  

o ດ ງເຊື ອກແມັດໃຫໍ້ ຊືີ່ ແລະໄດໍ້ ລະດັບ 

o ວັດແທກຈຸດ 1.3m ໂດຍຢື ນທາງເບື ໍ້ ອງເທີ ງຄໍ້ ອຍຂອງຕົໍ້ ນໄມໍ້  

o ສ າຫຼບໄມໍ້ ສັນທີີ່ ມີ ໜໍ້ າຕໍ້ າງນໍ້ ອຍກວີ່ າ 5.0 ຊມ ແມີ່ ນບ ີ່ ວັດແທກ , ແຕີ່ ໃຫໍ້ ບັນທ ກເປັນ “<5 “ 

ລົງໃນຟອມ 

o ສ າລັບດອນທີີ່ ບ ີ່ ມີ ໄມໍ້ ສັກແມີ່ ນໃຫໍ້ ວັດແທກໄມໍ້ ທ າມະຊາດອືີ່ ນທີີ່ ມີ ໜໍ້ າຕໍ້ າງໃຫຍີ່ ກວີ່ າ 15 

ຊັງຕີແມັດຂ ໍ້ ນໄປ ທີີ່ ພົບໃນດອນເກັບຂ ໍ້ ມູນ 

o ສ າຫັຼບໄມໍ້ ສຸມໄມໍ້ ໄຜີ່ ຫຼື ໄມໍ້ ປີ່ ອງ ແມີ່ ນບ ີ່ ວັດແທກໜໍ້ າຕໍ້ າງ, 

ແຕີ່ ໃຫໍ້ ທ າການບັນທ ກໃສີ່ ຫໍ້ ອງຕົໍ້ ນກ າເນີ ດ ເປັນ “ B “ 

 

o ຖໍ້ າກ ລະນີ ໄມໍ້ ມີ ປູດ, ຫງີ່ າ ຫຼື ຕ ານິ ໃນບ ລິ ເວນຈຸດສູງພຽງເອິ ກ ທີີ່ ເຮັດໃຫໍ້ ຕົໍ້ ນໄມໍ້ ມີ ຮູບຮີ່ າງຜິດຜໍ້ ຽນ, 

ໃຫໍ້ ວັດແທກເອົ າຈຸດທຽບເທົີ່ າຢູີ່ ເທິ ງ ແລະ ຢູີ່ ລຸີ່ ມ ຈຸດ 1.3 ແມັດເພືີ່ ອຫິຼກລໍ້ ຽວຄວາມຜິດພາດ. 

ທ າການຄິ ດໄລີ່ ເອົ າຄີ່ າສະເລັີ່ ຍ ແລະ ບັນທ ກ 

 

o ການຂົດບັນທ ກແມີ່ ນເປັນຊັງຕແມັດ 

ລວມທັງຄີ່ າຈາກຊັງຕີແມັດໄປອິ ກຕົວເລກນ ີ່ ງເຊັີ່ ນຕົວຢີ່ າງ:  17.3cm 

• ຊັໍ້ ນຄຸນະພາບຂອງຕົໍ້ ນໄມໍ້  ແມີ່ ນທ າການປະເມີ ນດໍ້ ວຍສາຍຕາ 

1 – ລ າຕົໍ້ ນຂອງໄມໍ້  ມີ ຄວາມຊືີ່ ຕົງ ແລະ ມີ ຈຸດຕ ານິ ຂອງລ າຕົໍ້ ນທີີ່ ຊັດເຈນຫລາຍກວີ່ າ 50%  ຂອງລວງສູງລ າຕົໍ້ ນ 

2 – ລ າຕົໍ້ ນຂອງໄມໍ້  ມີ ຄວາມຊືີ່ ຕົງ ແລະ ມີ ຈຸດຕ ານິ ຂອງລ າຕົໍ້ ນທີີ່ ຊັດເຈນໃນລະຫວີ່ າງ 25-50% ຂອງລວງສູງລ າຕົໍ້ ນ 
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3 – ລ າຕົໍ້ ນຂອງໄມໍ້  ມີ ຄວາມຊືີ່ ຕົງ ແລະ ມີ ຈຸດຕ ານິ ຂອງລ າຕົໍ້ ນທີີ່ ຊັດເຈນໜໍ້ ອຍກວີ່ າ25%, ຕົໍ້ ນໄມໍ້ ຫັກປາຍ 

ລວງສູງຂອງລ າຕົໍ້ ນ ແມີ່ ນລ າຕົໍ້ ນທີີ່ ເລີ ໍ້ ມຈາກພືໍ້ ນດິ ນຫາຫງີ່ າເຄົ ໍ້ າ. ຕ ານິ ຂອງລວມທັງຮູເປີ ດ, ບາດແຜຈີ ກ, 

ຫງີ່ າໃຫຍີ່ , ຫງີ່ າເປັນກຸີ່ ມ. ຕ ານິ ຄວນຈະໃຫຍີ່ ແລະກ ີ່ ໃຫໍ້ ເກີດເປັນຜົນກະທົບຕ ີ່ ຄຸນນະພາບຂອງໄມໍ້ ໄດໍ້ . 

• ຕົໍ້ ນເຫງົ ໍ້ າ(ກ າເນີ ດ) 

S – ຕົໍ້ ນທີີ່ ມີ ເຫງົ ໍ້ າດຽວ. ເປັນລ າຕົໍ້ ນດຽວຈາກພືໍ້ ນດິ ນຫາຫງີ່ າທີີ່ ແຕກເປັນເຮື ອນຍອດ. 

ບ ີ່ ແມີ່ ນລ າຕົໍ້ ນທີີ່ ແໜງເກີດຈາກເຫງົ ໍ້ າໄມໍ້ ເຕົໍ້ າເກົີ່ າ. ຫງີ່ າເກີດຂ ໍ້ ນຈາກລຸີ່ ມຫງີ່ າທີີ່ ແຕກເປັນເຮື ອນຍອດ 

ຄວນມີ ນໍ້ ອຍກວີ່ າ < 50% ໜໍ້ າຕໍ້ າງວັດແທກແມີ່ ນຈຸດສູງກວີ່ າຫງີ່ າ 

M – ຕົໍ້ ນທີີ່ ມີ ຫຼາຍເຫງົ ໍ້ າ. ຕົໍ້ ນທີີ່ ມີ ສອງຫຼື ຫລາຍລ າເກີດຂ ໍ້ ນເທິ ງຈຸດສຸງພຽງເອີ ກ(1.3m) 

ນັໍ້ ນທຸກລ າຕໍ້ ອງມີ ໜໍ້ າຕໍ້ າງໃຫຍີ່ ກວີ່ າ >50% ຂອງໜໍ້ າຕໍ້ າງຕົໍ້ ນເຄົ ໍ້ າ. ບັນທ ກເປັນຕົໍ້ ນ 

C – ລ າຕົໍ້ ນທີີ່ ເກີດຈາກແໜງ. ນ ີ່ ງຫຼື ຫລາຍລ າຕົໍ້ ນທີີ່ ເກີດຢູີ່ ລູີ່ ມຈຸດສູງພຽງເອິ ກທີີ່ ເກີດຈາກແໜງຂອງຕ ໄມໍ້ ເກົີ່ າ 

ແມີ່ ນຈະໄດໍ້ ບັນທ ກແຍກເປັນແຕີ່ ລະຕົໍ້ ນ. 

N – ກ ລະນີ ມີ ແຕີ່ ຊະນິ ດໄມໍ້ ພັນອືີ່ ນທີີ່ ບ ີ່ ແມີ່ ນໄມໍ້ ສັກ.  

B – ສຸມໄມໍ້ ໄຜີ່ ຫຼື ໄມໍ້ ປີ່ ອງ.  

 

 

 

Stage 2  

ການວັດແທກ ໄມໍ້ ທີ່ ອນ ແລະ ລວງສູງ 

ສ າລັບຕົໍ້ ນໄມໍ້ ທີີ່ ມີ ໜໍ້ າຕໍ້ າງ ຈຸດ 1,30 ໃຫີ່ ຍກວີ່ າ 20 cm (> 20cm ) 

ໄມໍ້ ທີ່ ອນ- ການຈັດແບີ່ ງ ປະເພດ ໄມໍ້ ທີ່ ອນ A, B ແລະ C ຂອງຕໄມໍ້ ຢື ນຕົໍ້ ນ (ຕົໍ້ ນໄມໍ້ ) 
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ການຂື ໍ້
ໍ້ ນບັນຊີ  ປະເພດໄມໍ້ ທີ່ ອນ 

  
ຕ ານິ ຫຼື ຈຸດປົກຜີ່ ອງ ປະເພດ A ປະເພດ B ປະເພດ C 

ລວງຍາວຕ ີ່ າສຸດ 2.0 m 2.0 m 2.0 m 

ໜໍ້ າຕໍ້ າງໜໍ້ ອຍສຸດ 10 cm 10 cm 10 cm 

ງີ່ າ ສຸງສຸດ 1ງີ່ າ ໜໍ້ າຕໍ້ າງ
ນໍ້ ອຍກວີ່ າ 3 cm ຕ ີ່

ລວງ ຍາວ 2 m 

ສຸງສຸດ 3 ງີ່ າ ໜໍ້ າຕໍ້ າງ
ນໍ້ ອຍກວີ່ າ 5 cm ຕ ີ່ ລວງ 

ຍາວ 2 m 

ບ ີ່ ຈ າກັດ 

ຕາປິ ດ(ຕາຫຸໍ້ ມ) ຕີ່ ານໍ້ ອຍ, ນໍ້ ອຍກວີ່ າ  
3 cm ອະນຸຍາດ 

ສຸງສຸດ 3 ຕາ ໜໍ້ າຕໍ້ າງ 3-

5 cm ຕ ີ່ ລວງ ຍາວ 2 m 

ບ ີ່ ຈ າກັດ 

ຕາເປັນຮູ ຫຼື  ເນົີ່ າ ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ສຸງສຸດ 3 ຕີ່ າທີີ່ ເປັນຮູ 

ໜໍ້ າຕໍ້ າງນໍ້ ອຍກວີ່ າ 5 

cm ຕ ີ່ ລວງ ຍາວ 2 m 

ຮູແມງໄມໍ້ ,ເປັນບາດແຜຫຼື  ມີ
ຄວາມເສຍຫາຍ 

ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ອະນຸຍາດ 

ຄົດ ຊືີ່ , ບ ີ່ ຄົດ ສຸງສຸດ 2,5 %, 5 cm ຕ ີ່

ລວງ ຍາວ 2 m  

ສຸງສຸດ 5 %, 10 cm ຕ ີ່

ລວງ ຍາວ 2 m  
ຄົດ ສອງ ເທືີ່ ອ ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  

ມີ ຕະປູ ແລະ ໂລຫະອ ີ່ ນໆ ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  ບ ີ່ ອະນຸຍາດໃຫໍ້ ມີ  
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ທ າການວັດແທກໄມໍ້ ທີ່ ອນ ທຸກທີ່ ອນ ໃນໄມໍ້  ຕົໍ້ ນໜ ີ່ ງ ໂດຍວັດແທກ ລວງສຸງເລີ ໍ້ ມຕົໍ້ ນ ແລະ ລວງສູງສຸດທໍ້ າຍ ໂດຍ
ການນ າ ໃຊໍ້ ເຄືີ່ ອງວັດແທກ (Hypsometer), ທ າການ ບັນທື ກ ປະເພດ(ເກດ)ໄມໍ້ ທີ່ ອນ ທີີ່ ຈັດ ແລະ ລວງສຸງເລີ ໍ້ ມຕົໍ້ ນ 

ແລະ ລວງສູງສຸດທໍ້ າຍ ເປັນແມັດ . ເຊັີ່ ນ:  

  

ເກດ A 

ລວງຍາວຕ ີ່ າສຸດ 

2.0 m 

ໜໍ້ າຕີ່ າງນໍ້ ອຍສຸດ 8 

cm 

 

ເກດ A 

ລວງຍາວຕ ີ່ າສຸດ 

2.0 m 

ໜໍ້ າຕີ່ າງນໍ້ ອຍສຸດ 8 

cm 

 

 ສຸງສຸດ 1ງີ່ າ ຕ ີ່ ລວງ ຍາວ 2 m  

 

 ຄົດ ສຸງສຸດ 5 cm ຕ ີ່ ລວງ ຍາວ 2 

m  

 

 ສຸງສຸດ 3  ງີ່ າ ຕ ີ່ ລວງ ຍາວ 2 

m  

 
ເກດ C 

ລວງຍາວຕ ີ່ າສຸດ 

2.0 m 

ໜໍ້ າຕີ່ າງນໍ້ ອຍສຸດ 8 

cm 

 

 ຄົດ ສຸງສຸດ 10 cm ຕ ີ່ ລວງ ຍາວ 2 

m  

 

 ສຸງສຸດ 7 ງີ່ າ ຕ ີ່ ລວງ ຍາວ 2 

m  
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ຕົວຢີ່ າງ 

     ທີ່ ອນທີີ່  1 ທີ່ ອນທີີ່  2 ທີ່ ອນທີີ່  3 

ຕົໍ້ ນທີີ່   
ໜໍ້ າ
ຕໍ້ າງ 

ຄຸນ
ນະພາ
ບ 

ຕົໍ້ ນ
ກ າ
ເນີ ນ 

ລວງ
ສູງ 

ປະເພດ 

(ເກດ) 

ຈຸດ
ເລີ ໍ້ ມ
ຕົໍ້ ນ 

ຈຸດ
ສຸດ
ທໍ້ າຍ 

ປະເພດ 

(ເກດ) 

ຈຸດ
ເລີ ໍ້ ມ
ຕົໍ້ ນ 

ຈຸດ
ສຸດ
ທໍ້ າຍ 

ປະ
ເພດ 

(ເກດ) 

ຈຸດ
ເລີ ໍ້ ມ
ຕົໍ້ ນ 

ຈຸດ
ສຸດ
ທໍ້ າຍ 

1 25.6 1 S 22.1 A 0.3 4.1 C 4.1 8.6       

2 22.3 2 C 17.4 A 2.1 4.8 B  5.3   7.8       

3 27.3 1 S 23 A 1.5 5.5 B 5.5 9.0 C 9.0 13.2 

4 23.3 1 S 21.4 A 1.5               

 

ຕົວຢີ່ າງ : 

ຕົໍ້ ນທີີ່  2 ມີ  ງີ່ າໃຫີ່ ຍ ຫຼື  ເກີດຄວາມເສຍຫາຍ ໃນລະຫວີ່ າງ ທີ່ ອນທີີ່  1 ແລະ ທີ່ ອນທີີ່  2  

ສ າລັບຕົໍ້ ນໄມໍ້  ທີີ່ ທີ່ ອນດຽວ ຂອງຕົໍ້ ນໄມໍ້ ທັງໝົດຕັໍ້ ນ ຈ າເປັນຕໍ້ ອງກ ານົດລວງສູງເລີ ໍ້ ມຕົໍ້ ນຢີ່ າງດຽວ-ສັງເກດເບິີ່ ງ
ຕົໍ້ ນທີີ່  4 ຢູີ່ ໃນຕົວຢີ່ າງ 

ສ າລັບຕົໍ້ ໄມໍ້ ທີີ່  ເປັນງີ່ າມ ທ າການວັດແທກ ງີ່ າມທີີ່ ໃຫີ່ ຍທີີ່ ສຸດ ເທົີ່ ານັໍ້ ນ, ຖໍ້ າຫາກງີ່ າມມີ ຂະໝາດທົີ່ າກັນ ໃຫໍ້ ວັດ
ແທກງີ່ າມທີີ່  ເດັີ່ ນກວີ່ າ 

 

- ລວງຍາວຂອງໄມໍ້ ທີ່ ອນສາມາດກ ານົດ ຫຼາຍຂະໝາດແຕກຕີ່ າງກັນ ອາດຈະ ຍາວກວີ່ າ 2.0 m (> 2.0m) 

ວັດແທກງີ່ າມ
ທີີ່ ເດັີ່ ນ 

ງີ່ າມນໍ້ ອຍບ ີ່

ຈ າເປັນວັດ
ແທກ 
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ຈຸດສູງສຸດ  

Stage 1 ແທກຄວາມສູງຂອງຕົໍ້ ນທີີ່ ສູງສຸດຈ ານວນ 2 ຕົໍ້ ນໃນວົງກົມວັດແທກ Measure height of the 2 tallest 

trees in the plot 

Stage 2 ວັດແທກລວງສູງຂອງຕົໍ້ ນໄມໍ້ ທຸກໆຕົໍ້ ນ ທີີ່ ມີ  ໜໍ້ າຕໍ້ າງ ໃຫີ່ ຍກວີ່ າ 20 cm (> 20cm) 

 

 

VERTEX ການວັດແທກລວງສູງ  

• ເປີ ດເຄືີ່ ອງສະທໍ້ ອນສັນຍານ ແລະ ຕັໍ້ ງໄວໍ້ ທີີ່ ຈຸດຫີ່ າງຈາກພືໍ້ ນດິ ນ 1.3 ແມັດແປະຂໍ້ າງຕົໍ້ ນໄມໍ້   

• ນ າເຄືີ່ ອງວັດແທກ Vertex 

ເດີ ນອອກຫີ່ າງຕົໍ້ ນໄມໍ້ ເທົີ່ າທີີ່ ຈະເປັນໄປໄດໍ້ ແຕີ່ ຕໍ້ ອງຮັບປະກັນໃຫໍ້ ແນມເຫັນເຄືີ່ ອງເຄືີ່ ອງສະທໍ້ ອນສັນຍານ 

ແລະ ເຮື ອນຍອດທີີ່ ສູງສຸດຂອງຕົໍ້ ນໄມໍ້  

• ເປີ ດເຄືີ່ ອງວັດແທກ Vertex ດໍ້ ວຍການກົດປຸີ່ ມ ON. ໃຊໍ້ ເຄືີ່ ອງໝາຍລູກສອນເພືີ່ ອເລື ອກໄປທີີ່  ‘Height’ 

• ແນເປົ ໍ້ າໝາຍເຄືີ່ ອງວັດແທກ Vertex ໄປໃສີ່ ເຄືີ່ ອງສະທໍ້ ອນສັນຍານ ແລະ ກົດປຸີ່ ມ ON 

ຄໍ້ າງໄວໍ້ ຈົນກາກະບາດສີ ແດງຫາຍໄປ   

• ແນເປົ ໍ້ າໝາຍເຄືີ່ ອງວັດແທກ Vertex ໄປໃສີ່ ເຮື ອນຍອດທີີ່ ສູງສຸດຂອງຕົໍ້ ນໄມໍ້  ແລະ ກົດປຸີ່ ມ ON 

ຄໍ້ າງໄວໍ້ ຈົນກາກະບາດສີ ແດງຫາຍໄປ   

• ຄວາມສູງຂອງຕົໍ້ ນໄມໍ້ ຈະປາກົດໃຫໍ້ ເຫັນເທິ ງໜໍ້ າຈ ຂອງເຄືີ່ ອງ Vertex (ລວມທັງ ຂ ໍ້ ມູນອືີ່ ນ) 

 

ທ າການບັນທ ກທຸກລາຍລະອຽດຢີ່ າງລະມັດລະວັງ ລົງໃນຮີ່ າງ ສ າຫຼວດ ແລະ ເກັບກ າຂ ໍ້ ມູນ ຂອງດອນສວນໄປສັກ 

ການແກໍ້ ໄຂບັນຫາທີີ່ ພົບ 

1. ຕອນຫຼື ດອນ ບ ີ່ ແມີ່ ນຢູີ່ ໃນສວນປູກໄມໍ້ ສັກ.  

o ບັນທ ກລົງໃນຮີ່ າງ ສ າຫຼວດ ແລະ ເກັບກ າຂ ໍ້ ມູນ ຂອງດອນສວນໄມໍ້    

▪ ສວນໄມໍ້  ສັກ  – ຂີ ດ X ໃສີ່ ຊີ່ ອງທີີ່ ບ ີ່ ແມີ່ ນ ແລະ ໃສີ່ ເຫດຜົນເຊັີ່ ນ “ ປີ່ າທ າມະຊາດ“, 

“ສວນປະເພດອືີ່ ນ”, “ຕັດອອກກໍ້ ຽງ” 

2. ກ ລະນີ ທີີ່ ດອນທີີ່ ຢູີ່ ໃນສວນປູກໄມໍ້ ສັກແຕີ່ ວີ່ າບ ີ່ ມີ ຕົໍ້ ນໄມໍ້ ສັກໃນດອນເກັບຂ ໍ້ ມູນ. 

ດອນຕົກຖ ກຫວີ່ າງທີີ່ ບ ີ່ ມີ ໄມໍ້ ສັກ 

o ບັນທ ກລາຍລະອຽດຂອງດອນ 
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o ໃນຊີ່ ອງທີີ່ ຄ າຄິ ດເຫັນໃຫໍ້ ຂຽນໃສີ່ ວີ່ າບ ີ່ ມີ ຕົໍ້ ນໄມໍ້ ສັກໃສີ່  

3. ກ ລະນີ ທີີ່ ບ ີ່ ສາມາດເຂົ ໍ້ າໄປຫາສວນໄມໍ້ ສັກໄດໍ້ . ສະຖານທີີ່ ມີ ຂ ໍ້ ຈ າກັດ ບ ີ່ ມີ ລົດ ແລະ 
ທາງເຂົ ໍ້ າເຖິງສວນດັີ່ ງກີ່ າວ ໃນລະຍະ 1 ກິໂລແມັດ , ບ ີ່ ສາມາດຂໍ້ າມແມີ່ ນ ໍ້ າໄປຫາສວນໄດໍ້ ຢີ່ າງປອດໄພ 

o ບັນທ ກລາຍລະອຽດຂອງດອນ 

o ໃນຊີ່ ອງທີີ່ ຄ າຄິ ດເຫັນໃຫໍ້ ຂຽນໃສີ່ ວີ່ າ”ບ ີ່ ສາມາດເຂົ ໍ້ າເຖິງພືໍ້ ນທີີ່ ໄດໍ້ ” 

4. ຕົໍ້ ນໄມໍ້ ທີີ່ ຕາຍ 

o ບ ີ່ ໃຫໍ້ ທ າການວັດແທກ ແລະ ບັນທ ກ 

5. ກ ລະນີ ທີີ່ ປະຈຸບັນມີ ການຂຸດຄົໍ້ ນໄມໍ້ ໃຫໍ້ ຂຽນໃສີ່ ຊີ່ ອງຄ າຄິ ດເຫັນວີ່ າ ” ມີ ການຂຸດຄົໍ້ ນໄມໍ້  ” 
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