Wocat SLM Technologies
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The photo is from the Official Facebook page of Desuung (Guardians of Peace) taken during the launch of the million fruit trees plantation

and geocoding that followed after a year. (Desuung Facebook Page)

ATION IN TWENTY DZONGKHA S

Geocoding of Million Fruit Trees for Monitoring and Tracking (bByTaH)
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Geocoding of fruit trees allows remote monitoring and progress tracking of the
growth of seedlings. The Smart App MoDA (Mobile Operation and Data Acquisition) is
used in geocoding.

Geocoding of the “million fruit trees” initiative has been carried out across Bhutan. Different

fruit trees suitable for particular agroecological zones were planted in farmers' fields in

twenty districts and each sapling was geocoded.

The main elements of geocoding fruit trees involve assigning unique geographical codes or

coordinates to individual trees within an orchard, utilizing technical specifications and

equipment such as handheld GPS to accurately determine the location. The potential benefits

of this form of geocoding include:

1. Location Mapping: Geocoding allows fruit trees to be accurately located on a map,

providing a visual representation of their spatial distribution. This mapping can help identify

patterns, clusters, and gaps in tree distribution.

2. Data Integration: Geocoded data can be integrated with geographic information systems

(GIS) and other data sources, such as climate data, soil information, and topography. This

integration provides a holistic view of the factors influencing fruit tree growth and

productivity.

3. Precision: Geocoding provides precise coordinates for each fruit tree, enhancing the

accuracy of data collection and analysis. This precision is crucial for making informed

decisions regarding tree management and resource allocation.

4. Monitoring and Management: Geocoded fruit tree data enables efficient monitoring of tree

health, growth, and potential issues. It facilitates targeted interventions, such as irrigation,

fertilization, and pest control, based on the specific needs of individual trees or clusters.

5. Yield Estimation: By combining geocoded data with relevant environmental and growth

information, it's possible to estimate the potential fruit yield in specific areas. This

information aids in resource planning and harvest predictions.

6. Disease and Pest Management: Geocoded data can help identify patterns of disease or

pest infestations. Early detection through geocoded monitoring can enable prompt

intervention and prevent the spread of pests or diseases.

7. Biodiversity Analysis: Geocoding allows researchers to study the diversi%/ of fruit tree

species in different regions. This analysis can be useful for conservation efforts and

understanding the ecological impact of specific tree species.

8. Research and Analysis: Geocoded fruit tree data serves as a valuable resource for scientific

research. Researchers can study the effects of climate change, urbanization, and land use

changes on fruit tree populations and ecosystems.

9. Decision—Makin§: Geocoded data assists farmers, agricultural agencies, and policP/makers in

making informed decisions about land use, tree planting initiatives, and resource allocation

for sustainable agriculture.

10. Community Engagement: Geocoded maps of fruit trees can be shared with communities,

promoting awareness of local resources, fostering community engagement, and encouraging

initiatives like urban orchards or community gardens.

11. Data Visualization: Geocoded data can %e visualized using maps and spatial tools, making

it easier to interpret and communicate information to various stakeholders.

12. Long-Term Tracking: Geocoded data allows for long-term tracking of changes in fruit tree

ﬁopulations, aiding in the assessment of the success of planting initiatives and the overall
ealth of the environment.

The major activity of the technology is marking the fruit trees with the help of GPS so that

these geocoordinates can be useful in tracking down the exact location of the plant.

Geocoding is labour-intensive as the field workers need to be physically present in the field

while carrying out the activit?]/. Then the data recorded in GPS is transferred to the comr)uter

and analyzed using ArcGIS. This information is available to the policymakers and Agriculture
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officers and is shared with the Extension Agents through which it is disseminated to the land
users.

YHACH 30pUNnro lasap awwvrnant
YANABIPAINNIAT Calixpyynax Har rasp HyTrUiH XaMX33HA X3P3NKUX XONMMOT rasap alwurnant: TUAM -
raspblH JOPONTALIT Byypyynax, CIprunnsx, HOXeH Caprasx XAA-H oiixyynant
3KOCUCTEMWIAT XaMraanax
CaB raspblIr xamraanax (yCHbl 3x/ ronblH agar) - 6ycaz, TeXHONOrUTOoM TapuanaHruiiv Tan6aii
Xocnyynax # ® Ha3rHacT yp Tapua: yp Tapua - uaraaH bysgaa (eHgep
610N10MINH Tepen 3yNANAr xaMraanax / caxpyynax /@é’@/ raspbiH). Cropping system: Yuniart rasap uaraaH byzaa,
raMLUTVIAH 3pCANVIAT Byypyynax ynaaH byyzain cee/mkneH TapvancaH
YYp aMbCranblH eepynent/ skcTpumM 6arigan 6010H TyyHWA e OJOH HacT (Mognor 6uLw) yp Tapua
Heneeneny gacaH 30XMLOX Knng ypraman yprax yampibiH T00: 2
YYP ambCrasblH 8ep4YnenT, TYYHWA yp Heneer baracrax Cee/mKneH TaprananT XMnraasr yy? Tuiim
VP alnrtam 3a1nH 3acruiii Heneer 6uin 60arox TapuUMIbIT 33/1KN3H Tapuangar yy? Tuiim
HUIArIMZ Y3YY13X YP Heneer 6uii 6oarox
YcaH xaHramx
banranuiiH ycanraatam
baliranuiin/ycanraaTai apra XoCosicoH
6ypaH ycanraatan
Fa3pbIH JOPOTONTOM X01600TOW 30pUITO JlopoiiTonbiH Tepen
raspblH JOPONTA00C ypbAUNAAH CIPTUIANEX d

“416“43 Xepc ycaap 3aBapax - Wt: XepcHuii ragaprbiH yraargan, Wg: Tyy
KanrblH 3131431

[a3pblH JOPOUTABLIT Byypyynax
Xy4T3l JOPONTCOH ra3pbIlr HOX6H CIPrasax/ camxpyynax
raspblH JOPOWUTONZ AaCaH 30XMLIOX
XoNn6oronryi ~—g=" XOpC canxuap 3BApax - Et: XepcHuii ragapreiH 3eergen

—
— =
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;ﬁ{!ﬂ 6ronorniii gopoiiTon - Bc: YpramnaH Hemper 6aracax

I'T™M 6ynar I'T™M apra xam»<33
o XAA-H oiixxyynant

. p— YpramibiH apra Xxamxaa - V1: Mog 6a 6yT, ceer
e ypramsblH COPT / ManblH YYAA3P CaikmpcaH S

TEXHVKWIH 3YPAT

TeXHVKWIAH Y3YYN3ATYYA,
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The technical drawing represents the general method of million fruit
tree plantation and geocoding done on each tree. It depicts how
geocoding enables the researcher or farmer to remotely check the
health of the trees using satellite data. ARDC stands for Agriculture
Research and Development Center.

Geocoded trees in Sonam Farm Farmer working remotely/ Researcher Office
ARDC, Sarpang

Note: Diseased Trees: Trees with brown spots, Healthy Trees: Green tree

Technical Drawing of the Geocoding of Million Fruit Trees for Monitoring and Tracking

Author: Nima Dolma Tamang, Singye Dorji, Tshering Gyeltshen

BUI BO/ITOX BA APYUNAX: YT AXXUNNATAA, MATEPVAN BA 3APAAJ

MaTtepwan, 3apA/ibiH TOOL00 3apaang Heneesnex XaMruiH Yyxan Xy4uH 3ynnc
e TOOL0O0/ICOH 3apAnyys: TeXHONOorninH HIrK Tyc 6yp (Hark: No of Most important factors affecting the costs are seedling and labour
Seedlings volume, length: 8000 seedlings (Only in Mewang cost.
Geog))
e 3apgan Toouoxoj alumrnacaH santot: Ngultrum (Bhutanese
Currency)
e BantoTbiH xaHW (am.gon): 1 am.gon = 82.62 Ngultrum (Bhutanese
Currency)

e Har e4pUiiH aXXunyHbl XeAeaMep XenCHUM gyHaax: 800

X3parKyy/K 3XN13X34 Waapanaratan yin axunnaraa

. Meeting between Gewog leaders and land users (Xyrauaa / gaBTamxk: NA)
. Identified a village for planation (Xyrauaa / gaBtamx: NA)

. Identified households that wanted the seedings and number of seedlings (Xyrauaa / gaBTami: NA)
. Site identification (Xyrauaa / gaBTamx: NA)

. Orchard layout (Xyrauaa / gasTamxi: NA)

. Pit digging (Xyrauaa / sasTamx: NA)

. Plantation (Xyrauaa / gaBTamxk: March- April)

. Basin making (Xyrauaa / gaBtamx: After planation)

. Geocoding (Xyrauaa / gaBTamx: After one month of orchard establishment)
. Growth Tracking (Xyrauaa / gaBTamx: After every six months)

O VW oo ~NOYUL A WN =

-

Buii 6onroxop Waapaaraax matepuan 6a sapgan (per No of Seedlings)

3apaan
H3mKWiAH YH3 |6ypuiAH HUAT | HWIAT AyHraac
3apA/ibiH H3p, Tepen X3MDKMX HIMK Too xampkas (S::ilgt;::; (Ngu;'::: ammrnarza:;:
Currency)) (Bhutanese TenceH %
Currency))
Xepenmvep 3pxsnT
Desuup (Guardians of peace) - Volunteers Person-days 6.0
Farmers Person-days 10.0 800.0 8000.0 100.0
ToHor Texeepemk
Shovel No. 10.0 100.0
crow-bar No. 5.0 100.0
Spade No. 20.0 100.0
GPS remote No 6.0 12000.0 72000.0
Tabs/ mobile phones No. 6.0 15000.0 90000.0
Tapvman matepuvan
Apple No. 3500.0 70.0 245000.0
Walnut No. 1000.0 120.0 120000.0
Almond No. 500.0 120.0 60000.0
Peach No. 1000.0 70.0 70000.0
Pear No. 2000.0 70.0 140000.0
Bbopaoo 6a 6rouvg
Manure and fertillizers Metric Tonnes 16.0 1600.0 25600.0 100.0
TexHonory 6uii 60rox HAUT YH3 epTer 830'600.0
TexHos0rv 61t 60/1roX HAUT YH3 epTer, am.40/11ap 10053.26
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Apuwnraa, ypcran yinn axunnaraa

1. Weeding (Xyrauaa / gaBTamx: Twice a year)

2. Fertillizer application (Xyrauaa / gaBTamx: Twice a year)

3. Irrigation (Xyrauaa / gaBtamxi: Once a week)

4. Replacement of dead plants (Xyrauaa / gaBTamx: After 6 months from plantation)
5. Growth tracking (Xyrauaa / gaBTamx: After every six month)

Apuwnnraa, ypcran yin axxunnaraaHg waapgaraax matepuan 6a sapgan (per No of Seedlings)

3apaan
H3mKWiAH yH3 |6ypuiAH HMAT | HWIAT gyHrasc
3apA/ibiH H3p, Tepen X3VDKUX HIMK Too xamka3 (g:il:;t;:;: (Ngul.;‘:::nr au.mrnarza:l‘:ﬁ
Currency)) (Bhutanese TesceH %
Currency))
Xeaenwviep 3pxssnT
Weeding and fertilizer application Per year 4.0 1600.0 6400.0 100.0
Irrigation Litres
Geocoding per plant 8000.0
Tapyuman maTtepuan
Replacement of plants |per plant | 10.0 | 70.0 700.0
TexHoNorniiH apuwiraa/ypcran yiin axwwiaraaHg Lwaapgargax HAAT YH3 epTer 7'100.0
TexHonom ap4wiax 6a ypcrasa axibiH HUAT YH3 epTer, aMm.40/11ap 85.94
Xnnuiin gyHaax xyp TyHaac Arpo-yyp ambCranbiH 6yc Yyp ambcranbiH Y3YYI3ATYYA
<250 mm Ynrnar XUnniiH HANG3p xyp TyHAAc mm: 2076.0
251-500 mm uniArnar The rainfall data for Mewang Gewog is not available. The provided
501-750 Mm xarac xyypai data is for Thimphu Dzongkhag as Mewang Gewog is under Thimphu
751-1,000 mm Xyypam

Dzongkhag (Gewog is one of the geographic units below Dzongkhag).

1,001-1,500 mm . . . .
Thimphu falls under a temperate region and experiences minimal

1,501-2,000 mm

2,001-3,000 MM rainfall compared to the other parts of Bhutan. Thimphu had the
3,001-4,000 MM wettest month in July with 497 mm and experienced the least
> 4,000 mm rainfall in December with 5 mm.

Llar yypbiH cTaHuplH Hap: National Center for Hydrology and
Metoerology, Thimphu.

There are six Agro-ecological Zones (AEZ) in Bhutan and the current
place of study falls under warm temperate zone which occurs
between 1,800 - 2,500 m. Rainfall is low but the temperature is
moderately warm in summer with frost in winter.

Hanyy FagaprbiH xan63p JlanaiiH TYBLLUHeeC A33LWXMN TexHONnoruir HIBTPYYCIH
xaBTrali (0-2 %) Tarw eHAgepner / tan eHAaep TYAr3p Hexuen
6ara 33par Hanyy (3-5 %) Hypyy 0-100 4.7.4. M. XOTrop Hexuen
AyHZA 33par Hanyy (6-10 %) YY/bIH 3HMP 101-500 4.T.4. M. Xamaapanryi
x3Brni (11-15 %) 0B TONTO, 501-1,000 4.7.4 M.
Hanyy (16-30 %) 6an 1,001-1,500 4.7.4 M.
nx Hanyy (31-60 %) XOHAWM 1,501-2,000 4.T.4 M.
ory, Hanyy (>60 %) 2,001-2,500 A.T.4. M.

2,501-3,000 g.7.4. m.
3,001-4,000 g.7.4 M.
> 4,000 4.7.4. M.

XepcHuii 3y3aaH XepcHWii 6yT3Ly, (6HreH xepc) XepcHuii 6yTaL (ragapraac OHreH XepCHWI AN3MaruninH

MaLl HUMH (0-20 cm) 6YAYYH/ X6HreH (31c3pXar) poo > 20 cm) X3IMXK33
HUMI3H (21-50 cm) AYHAAX (37CIHLP, 6YAYYH/ XeHreH (371capxar) ux (>3 %)

AyHA 33par 3y3aaH (51-80 cm) LuapraHu,ap) AyHAAX (3NCIHLBP, ayHa (1-3 %)
3y3aaH (81-120 cm) HapWiiH /xXyHA (Lwasapnar) LwaspaHLap) 6ara (<1 %)
Mall 3y3aaH (>120 cwm) HapWIiH /XyHA (Wasapnar)

T'YHWIA YCHBI TYBLUVH FapaprbiH YCHbI XYPT33MXX YcHbI YaHap YcHbI aBOKUNTBIH
rafapraac XaHrantran (6onoscpyynaaryii) TYBLUVHWIAT OPYHBbI acyyaan
<5Mm caviH =

CalH YaHapblH YHAHbI YC M3’k Toougor yy?
550 m AYHA 33paT L MyYy YaHapblH YHAHbI yC Tuwiim
>50m XaHranTryn/ 6anxryi (U3B3PLLYYISX M Yryi

v
WwaapanaraTari)
36BX6H rasap TapviasaHrmiiH .

30puynantaap awumrnax YepuiiH gaBTamx

(ycanraa) Twiim

alumrnax 6010MXryi Yryn

VCHbI YaHap rax: ragapriH yc
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3YWNNIAH ONOH AH3 6aligan
Mx
AYHZA 33par

Bara

AMbApax OpYHbI OJI0H SIH3
6aligan
WX

AYHJ, 33p3r
bara

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/bIH TOAOPXOWMNIONT

3ax 333/IUIAH Unr XaHanara
aMb 3yyx apra xan63puiiH
(eepuiiree xaHrax)
XONMMOT (aMbXupraa 6a
Xyfanaaaa)
XyZanzaa HaiMaaHbl/ 3ax
3331UIAH

CyypVIH 3CB31 HYYANVIAH

CyypbLuman
Xarac-HyyA3nuiiH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6ai
<0.5ra
0.5-1ra
1-2ra
2-5ra
5-15ra
15-50 ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra

OpnorbiH 6ycag 3X YycBap
HuiAT opnorbiH 10 %-nac
AooLu

HwiAT opnoreiH 10-50 %

HuiAT opnorbiH 50 %-mac g33Lwu

XyBb XYH 3CB3/1 6YNryy4
XyBb XYH / epx
6yN13r / 0ONOH HUATUIAH
XOpLUOO
axwunTaH (KoMnaHu, 3acrumH
rasap)

Xam>33
6ara-xamx33sHui

LYHA-X3MXIIHUI
TOM-X3MXKIIHMIA

A34 6yTaL, YRNUUATIIHWIA XYPTIIMIXK

SPYYN MIHZ,
60n10BCpON
TeXHWK 3eB/16ree

X6L,6/IMeP 3PX/I3NT (KULL3 Hb, XAA-
aac eep)

3ax 3331

IPUNM XYUHUI XaHramx
3aM T33B3p

yCaH xaHramx 6a apuyTran
CaHXYYTMIAH YANYMATI3
Internet

anyy Y caiin
Anyy v caliH
anyy AR
aayy |7 caiiH
anyy v caliH
anyy Y caiiH
anyy Y caiin
aayy |7 caitH
anyy AR
anyy v caliH

YuH3313r1 6alia/bIH TYBLUVH
H3H a4yy
AAYYy
AyHAAX
BIZGEENE]N
Malll YMH33IN3T

Xytic
3M3IT3N
3parTan

[asap emunen
TOPUIiH
KoMMaHw
H3rANNIAH/ TOCrOH
6ynar
XyBb XYH, ©MYMNNH
rPUNAM3rYIA
XyBb XYH, ©MUNIAH
rPYUNNIa3TIN

Talin6ap

MexaHUKKyynanTbiH TYBLUUH
rap axwn
epAniiH xecer

MeXaHWKXCcaH / MOTOPTOM

Hac
XYyxaq
3anyyc

AYHJ, Hac
axmymar Hac

lasap awwmrnax apx
H33TT3 XYPTIX (30XMOH
6arryynantryi)
H3rAVIAH X3163P33p (30XMOH
6aiiryynantrai)

TYP33CUIH Xa163p33p

XyBb XyH

Yc awmrnax apx
H33NTTIM XYPTIX (30XMOH
6aviryynantryi)

H3rANNIAH XaN63P33p (30XMOH
banryynantran)
TYP33CUIAH X3N163p33p
XyBb XYH

The drinking water is insufficient as some households face scarcity of

drinking water.

HE/186

HwWiAram-3 4niiH 3acruniiH yp Henee

Yp TapviaHbl ypray,

Yp TapuaHbl YaHap

T3X33N1 YANABIPAIN
TINIINNIAH YaHap
6yTI3MX Byypax apcaan

BYTI3rA3XYYHUIA ONI0H AH3 X3163p

Wocat SLM Technologies

The technology aids in the monitoring and improves health

and ease management of the already established orchard.
Therefore, it indirectly increases crop production.

Remote or constant monitoring ensures timely management

to prevent biotic and abiotic factors deteriorate the crop

Geocoding enables land user to determine potential risk so

that the land user can use appropriate methods to prevent

The technology is not directly related to the product

6yypcaH 4 HIM3rACoH
byypcaH 4 H3M3rACIH
quality.
byypcaH v H3M3MACIH
6yypcaH v HIM3IACIH
HamaracaH 4 ByypcaH
crop failure.
6yypcaH v HIM3IACIH

diversity. However, it provides data on existing fruit tree

diversity so that the land user can plan and plant different
fruit trees based on the market need which indirectly

increases diversity.

Geocoding of Million Fruit Trees for Monitoring and Tracking
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6yTI3MXUT Tanbali (awmrnant/
TapuUNT XWIArgaX Tanbaii)

TapuanaHruiiH ycanraaHbl yCHb!
XYPTIIMXK

Tapnana HIMAH ycanraaHbl yCHbI
X3p3arys3s

XAA-H 3apaan

TyXaWH axk axyiH opsioro

3AWMH 3aCriiH snraaT 6anigan

AXJTbIH XaMX33

Hwiiram-coénbiH yp Henee
XYHCHWIA atoynryii barigan/ eepuinH
X3P3rL3ar xaHrax

aMpanT, pekpeauniH 6010MXyYyZ

MM/ ra3pblH JOPOWTABIH M3AN3T

HWArM, 34UIAH 3aCTURH 3M331
OYNIYYANAH Hexuen bariaan
(keHaep, Hac, Tenes, AC YHASC I.M.)

KOOI WIH Yp Henee

YCHbBI X3MX33

rafiapreiH ypcai

yypwwunt

XOPCHUIA Ynnr

Wocat SLM Technologies

6yypcaH

6yypcaH

HamaracsH

HamaracsH

6yypcaH

HamaracaH

HamaracsH

6yypcaH

6yypcaH

6yypcaH

MYYACaH

6yypcaH

HamaracaH

HamaracaH

6yypcaH

H3M3raCcaH

H3M3raCcaH

ByypcaH

ByypcaH

H3M3rAC3H

ByypcaH

ByypcaH

calixumpcaH

calixumpcaH

caixupcaH

caxumpcaH

H3M3raCcaH

ByypcaH

ByypcaH

H3M3rACOH

Geocoding enables the land user to remotely view the
cropped area and the area where the crop failed (could be
due to dying of the seedlings/diseased). It enables the land
user to narrow their focus on the specific area, learn about
the issues causing the crop loss, provide appropriate
management, and conduct plantation in that area which
indirectly increases production area.

Due to increased production area with no increase in the
quantity of irrigation water, water availability is likely to
reduce.

There is increased demand for irrigation water for new
plantations. However, with the use of technology land users
can monitor the water requirement and use efficiently
based on the need of the tree whereby the land users can
avoid watering the trees that require less water and
provide to those that require more water.

Minimal increase in expenses on agriculture inputs as
planting materials (except manure) were provided to the
land users for free of cost.

Once the fruit trees starts bearing fruits, income is
expected to increase.

The technology is expected to reduce economic disparity by
providing equal opportunity for the land users to generate
income.

Workload for the project implementors or land users are
significantly reduced as they need not go to the actual site
to determine the progress of the Million Fruit Trees
Plantation Project.

The technology indirectly aids in the increased production
making an individual land user and the nation self-sufficient
in fruits.

With reduced workload, land users can engage in
recreational activities.

The technology will enable the project implementors to
determine specific knowledge gaps and provide training in
that particular field to the land users. Improving knowledge
of both project implementors and land users.

Land users willing to be involved in fruit tree plantation are
supported without discrimination of their social status or
economic background and geocoding services are provided.
This leads to the improved situation of socially and
economically disadvantaged groups.

The total water quantity remains same. However, the
available water per tree or sapling is reduced.

Due to the absorption of water by the roots of the fruit
trees, surface run-off is decreased.

Evaporation will be decreased due to anincrease in the
vegetation cover from the plantation of the fruit trees.

Slight increase in the soil moisture in long run due to

Geocoding of Million Fruit Trees for Monitoring and Tracking
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addition of soil organic matter and monitored irrigation.
XOPCOH BYpX3BY

Byypcan ’ caixupcaH The technology enhances easy monitoring of the trees and
encourages increased soil cover.
Xepc anjargax

HamaracaH 7 ByypcaH The technology enhances soil cover reducing the soil loss
from erosion.
LUWMT GOAMUCHIH 3PranT/ CIpranT

Geocoding enables the land user to have overview of the
nutrient content of the production area aiding land users to
add nutrient based on the need.

byypcaH (4 H3M3MAC3H

XOPCHUIA OPraHnK HIrA3/ XepCoHs

aryynargax kapboH . . . . .
ryynara P Generally, there will be an increase in the soil organic

Gyypcan ’ HIM3TACIH matter due to an increase in production area and
management practice such as the addition of manures by
the land user.

ypramanaH Hemper

Byypcan ’ HIM3MACIH Increase due to the scheduled irrigation applied to the fruit
trees.
raspblH 433pxu / AOOPXW KapboH
Byypcan 7 HIM3MACIH Slight increase due to proper management and care

provided to the orchard.
aMbTHbI Tepen, 3y

6GyypcaH s HIM3TACOH Animal diversity in the case of pollinators such as bees

increases as the fruit trees mature and start flowering.

aLNIT Tepen, 3yin (MaxymH, LWNMT
XOPXOW, TOOC XypTa3rumg)

6yypcaH L HamarAcoH Beneficial species such as bees are attracted to the
orchards.
XOPTOH LLaBX/©BYHUA XAHaNT
6yypcan ’ HIM3TACIH Pest and diseases control improves with the use of remote

monitoring facilitated by this technology.
XOPCHWIA ryncanT/ YynyyH HypaHr

HamaracoH s ByypcaH Once the fruit trees establish themselves, landslides can be
reduced significantly due to vegetation cover.
HyypcTepery 6a Xyn3amMxuiiH XUnH

Anrapyynant ) )
Pyy: HamaracoH Z ByypcaH This technology could potentially reduce greenhouse gas as

trees utilize carbon dioxide for photosynthesis.
CaNXvHbl Xypa

In the long run, a well-established orchard can act as a

HamargcaH 4 ByypcaH . X . X
windbreak and reduce wind velocity and damage it poses to
the property.

6V4nn yyp ambCcran
MyyAcaH ’ caiixupcan An orchard can act as a micro-climate harbouring many
plants and insect species.
33prangss Tanbanig nnpax Henee
YCHbI XYPT33MX (TYHUIA, rajaprbiH,
Bynar wanasiH) Gyypcar I HIMITACH Fruit trees require irrigation which reduces the availability
of water for other purposes.
XYNIMXUIAH XWIAH Henee
HamaracsH 7 6araccaH Having a land cover with vegetation compared to barren

land reduces greenhouse gases.

OPTOr BA ALUTUWH LUNHXWNTID

Buii 6onrox 3apaantari xapbLyynaxaz 0/ICOH aLuur
BornHo xyrauaaHz 3praH Tenergex

o Mall ceper 4 Mall 3epar
6arigan P P
YpT Xyral@aaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6angan

Ypcran 3apgantaii xapbLyynaxag, 0/1COH aur
BOMMHO XyralaaHz 3praH Teneraex

< Malu ceper 4 Mall 3epar
6arigan P P
YpT XyrauaaHs 3praH Tenergex

o MaLu ceper v matu separ
6aligan
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Although the initial establishment of the orchard is costly considering the labour charge, it is expected to have positive income and impact once
the fruit trees start bearing.

YYP AMbCIrAJ/1bIH ©6PY16/1T

Yyp aMbcranbiH aaXxuM eepunent

XUANAH AyHAAX TeMnepaTyp ©cent MalLLl Myy Y MaLw caiiH

YAVPAbIH TeMnepaTyp ©cent MaLl Myy Y maww caitn Yanpan: 3yH

XUANAH AYHAAX Xyp TyHAAcC ©cenT MalLLl Myy Y maw calin

YAUPNbIH Xyp TyHAAcC byypant MaLL Myy Y maw caiin Ynupan: syH

Yyp ambcranaac xamaapax aroyn (ramLumr)

OPOH HYTIUIAH MeHAepT3li 60poo MalLLl Myy Y maw caiin

uap Taxan MaL Myy 7| maw caitn

HYTATLIYYNAX BA JACAH 30XNLOX

TyxaliH HyTar A3BcrapT TeXHOMOoriAr HIBTPYYJ/ICIH rasap TexHONOrnir HIBTPYY/ICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar

amrnaryibiH XyBb ypamuyynan aBanrymrasp TeEXHONOTUIAT X3IP3MKYY/1CIH 637
KWL/ TypLmnT 0-10%
1-10 % 11-50%
11-50% 51-90%

> 50% 91-100%

XampargacaH epx 6a/3cBaN rasap HyTrUAH XIMXK33
Total 8000 fruit trees are planted in the five Chiwogs (third level administrative division under Gewog) under Mewang Gewog.

TexHonorM Hb ®BPUNErAex 6y Hexuen 6akgans gacaH
30XULOXbIH TY/14 ©6pYIeraceH yy?
Twiim
Yryvi
fiMmap eepunenTeHs 3mM3ar B3?
YYP ambCrasiblH eepunenT/ 3KCTPUM Y3343

3aX 333/71UAH eepynent
AXNN X8468/IMepP 3PXN3X 60/10MXK (OK.Hb LLIAXKNX xegen reeHuin

ynmaac)

AYTHIT, CYPTAMX

[JlaByy Tan: rasap awmrnarymiiH 6ognoop Cyn Tan/ pytargan / 3pcaan: rasap alumriardumiH

e 1. Precision Mapping: Geocoding allows for accurate mapping and 6ogn00paaBaH Tyynax 6010MXyys,
identification of fruit trees. By assigning specific geographic e Geocoding large numbers of fruit trees can be a time-consuming
coordinates to each tree, it becomes easier to locate and monitor and resource-intensive task, particularly when manual processes
individual trees or orchards. are involved. It may require extensive fieldwork and manual data

* 2. Efficient Resource Allocation: Geocoding helps optimize entry, making it impractical or costly for large-scale fruit tree
resource allocation by providing information on tree density and inventories.
distribution. Land users can identify areas with high fruit tree e Privacy Concerns: Geocoding fruit trees raises privacy concerns,
concentrations and strategically allocate resources such as particularly when tree locations are associated with specific
labour, water, fertilizers, and pesticides, leading to improved individuals or properties. Care must be taken to ensure that
productivity and reduced costs. privacy is respected and sensitive information is appropriately

e 3. Data-driven Decision Making: Geocoded data on fruit trees can handled An updated and secured security-protected website can
be analyzed to gain insights into their distribution patterns, be used.
growth rates, and health status. This information enables land e Lack of knowledge of geocoding by the farmers. Provide awareness
users, researchers, and policymakers to make informed decisions trainings
regarding fruit tree cultivation, pest control, and disease
management. Cyn Tan/ pytargan / 3pca3n: aMxaTrary 3cean 6ycag Mmaf33131

. ©rceH XyMYYCuiiH 6oa100pAaBaH Tyynax 6010MXyyA,
[aByy Tan: sMxaTrary 3¢cean 6ycag M3/33/13/1 ©rCoH XYMYYCUIAH e The higher expense of the geocoding in terms of labour cost for

6oanoop geo-coding Train land users on geocoding, instead of using trained
e 1. Conservation and Biodiversity Analysis: Geocoded fruit tree professionals.
data aids in the conservation and analysis of biodiversity. By o Difficult to constantly update information on time.

mapping the locations of different fruit tree species, experts can
assess the distribution and abundance of specific varieties,
identify endangered local or traditional landraces varieties, and
develop strategies for their preservation.

e 2. Targeted Marketing and Distribution: Geocoded fruit tree data
facilitates targeted marketing and distribution strategies. By
understanding the location of fruit trees and their yields,
producers can identify potential markets and plan transportation
logistics more effectively, minimizing waste and ensuring timely
delivery to consumers.
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CYYPb M3A33J1271YY/,

OMX3Trary XsiHaH Toxuongyynardmg, XaHary

Nima Dolma Tamang Haka Drukpa William Critchley
Rima Mekdaschi Studer
Joana Eichenberger

BapumT)KyyscaH orHoo: 06 7-p cap 2023 CyynuiiH wiunHauman: 30 5-p cap 2024

M3p433131 erceH XyH
Thuji Penjor - Agriculture Extension Officer

WO CAT M3433111IAH CaH JaxXb 6YP3H TOAOPXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_6829/

Xon6oraox N'TM mapg3snan
TOAOPXONryi

BapuMT>XXyynanTbIr 30X1OH 6aliryysncaH

Bariryynnara
e National Soil Services Center, Department of Agric (National Soil Services Center, Department of Agric) - bytaH
Tecen
e Strengthening national-level institutional and professional capacities of country Parties towards enhanced UNCCD monitoring and reporting
- GEF 7 EA Umbrella Il (GEF 7 UNCCD Enabling Activities_Umbrella I1)

Fon cypBanx 6apumT cant
e De-suung National Service (DNS). (n.d.). Million Fruit Trees Plantation: https://desuung.org.bt/25978-
2/#:~:text=In%200rder%20to%20monitor%20the,from%20the%20date%200f%20plantation.

Xon6oraox M3A33/1/1UAH MHTEPHET Xxon600c¢
e Million Fruit Trees Plantation Initiative launched: http://www.bbs.bt/news/?p=166763
e Kuensel. (2022). Million Fruit Trees Plantation Initiative launched. Thimphu.: Website: https://kuenselonline.com/414000-fruit-trees-planted-
in-45-days/
e Geocoding of trees from street addresses and street-level images:
https://www.fs.usda.gov/psw/publications/vandoorn/psw_2020_vandoorn001_laumer.pdf

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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