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TU va céc ky hiéu viét tat

A Age: Tubi cay

AGB Above-ground Biomass: Sinh khéi cay gé trén mat dat rivng

AGBB Above-ground Bamboo Biomass: Sinh khdi tre 16 6 trén mat d4t rirng
AGC Above-ground Carbon: Luwgng Carbon clia cay goé trén mét dat rirng
BGB Below-ground Biomass: Sinh khéi cay gb (ré) dwdi méat dat rivng
BGC Below-ground Carbon: Lwong Carbon dwéi mét dat rirng (trong ré)

C(AGBB) Carbon of Above-ground Bamboo Biomass: Lwong Carbon trong tre 16 6
trén mat dat rirng

DBH Diameter at breast height: Buwdng kinh ngang nguwc

DPC District Peoples’ Committee: Uy ban nhan dan huyén

EF Emission Factor: Nhan t6 phat thai

FAO Food and Agriculture Organization of the United Nations: T chirc Nong
Lwong cla Lién Hiép Qudc

FC Forest Company: Cong ty LAm nghiép

FIPI Forest Inventory and Planning Institute: Vién Diéu tra Quy hoach rirng

FPD Forest Protection Department: Cuc Kiém lam/hat kiém 1am

GIS Geographic Information System: Hé théng théng tin dia ly

GPS Global Positioning System: Hé thdng dinh vi toan cau

H Height: Chiéu cao cay

IPCC Intergovernmental Panel on Climate Change: Hoi déng quéc té vé bién déi
khi hau

LMS Land Monitoring System: Hé théng giam sat dat dai

M Total volume: Tr¥ lwgng rirng

MRV Measurement, Reporting and Verification: Do lwdng, Bao cao va Tham dinh

N_ha, N_loMat d6 trén ha hoac 16

NFI National Forest Inventory: Diéu tra rirng qubc gia

NRIS National REDD+ Information System: Hé théng théng tin REDD+ quéc gia

PCM Participatory Carbon Measurement: Do tinh carbon rirng c6 sy tham gia

PES Payment for Environment Services: Chi tra dich vu méi trwong

PFMB Protective Forest Management Boards: Ban Quan ly rtrng phong ho

PPC Provincial Peoples’ Committee: Uy ban nhan dan tinh

REDD Reducing Emissions from Deforestation and Forest Degradation: Giam phat

thai khi gay hiéu rng nha kinh tlr suy thoai va mét rirng
SDOF Sub-department of Forestry: Chi cuc Lam nghiép
SOC Soil Organic Carbon: Luwgng carbon hitu co trong dét.
TAGBC  Total Above ground bamboo Carbon: Téng carbon trong tre 16 6 trén mét dat
TAGTB  Total Above ground tree Biomass: Tdng sinh khdi cay gé trén mét dat
TAGTC Total Above ground tree Carbon: Tdng carbon cay gb trén mét dat
TBGTB  Total Below ground tree Biomass: Téng sinh khéi cay gb duéi méat dat
TBGTC  Total Below ground tree Carbon: Téng carbon cay gé dwdi mat dat
UNFCCC United Nations Framework Convention on Climate Change: Hiép dinh khung
cta Lién Hiép Quédc vé bién déi khi hau
UN-REDD United Nations — REDD: Chwong trinh REDD Lién Hiép Qubc
\Y; Volume: Thé tich cay
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Giam sat carbon c6 sv tham gia

trong quan ly tai nguyén rung ty nhién

Viéc thwe hién giao dt giao rirng, quan ly bao vé rirng hién cé va phat trién cac chwong
trinh 1am nghiép m&i nhw REDD + va / hoac chi tra dich vu hé sinh thai (PES) tw tai nguyén
rirng can cé mot hé thdng giam sat dé thu thap, lwu trir va phan tich cac sb liéu rivng noi
chung va sinh khdi carbon rirng néi riéng. Hé théng nay cé thé dwoc hudng loi tir sy tham
gia truc tiép clia cac ho gia dinh va cac chi rivng, cac co quan chinh quyén dia phwong.
Céch tiép can co sy tham gia trong hé thong giam sat nham bao dam cai thién dwoc hoan
canh rirng va cung cép théng tin rivng c6 chét lwgng va sb lwong tét hon, cac théng tin vé
tac dong clia hoat ddng quan ly, qua d6 gép phan vao viéc kiém ké rirng toan québc (NFI).

Trong vai ndm qua, cac khuén khd vé co ché gidm thiéu bién dbi khi hau qudc té da d&t muc
tiéu nham gidm khi nha kinh (GHG) hoac tang cwdng loai bé phat thai tlr cac khu rirng nhiét
ddi da xuét hién. Mot trong nhirng co ché nhw vay dwoc goi la REDD +, trong d6 bao gém
nam hoat dong sau day:

«  Giam phat thai tr mat rirng

« Giam phat thai tir suy thoai rirng

« Bao tbn cac bé chira carbon rirng

«  Quan ly rirng bén virng

+ Gia tang lwong carbon trong cac bé chira carbon rirng

Cac nuwéc dang phat trién nhw Viét Nam c6 thé dwa ra bang ching ctia gidm phat thai (ER)/
loai bé phat thai (ER) tir thay dbi st dung dat théng qua két qua dwa vao cac hanh dong cua
chwong trinh REED+. Hoat déng do lwéng, bao cao va thdm dinh (MRV) qudc gia c6 chirc
ndng nhw 1a mdt bang chirng vé giam lwong khi thai hodc tdng cwdng loai bd cac khi nha
kinh.

Theo Hiép dinh khung clia Lién Hiép Quédc vé bién dbi khi hau (UNFCCC), ngoai ra con
nhiéu cac nha tai tro qudc té, doi héi thiét ké va thuc hién chwong trinh REDD+ dé thic day
va hé tro sy tham gia day du va hiéu qua cla tat ca cac bén lién quan, dac biét la nguoi
dan ban dia va cong dong dia phwong. Giam sat carbon cé s tham gia (PCM) - noi thuc
hién REDD+ quéc gia, cac co quan c6 thdm quyén, co quan |am nghiép nha nuéc, ngudi
quan ly rirng va cdng déng dia phwong hop tac dé thu thap, quan ly, kiém tra, bdo céo va
phan tich di¥ liéu vé carbon dwoc lwu triv trong rirng - c6 thé la mét trong nhirng lwa chon dé
chirng minh sy tham gia cla tat ca cac bén lién quan.

Ba tai liéu hwéng dan duwoc chuan bj dé thic day sw tham gia clia cac bén lién quan trong
giam sat carbon. Hwéng dan cho can bé ky thuat dia phwong sir dung cho cac can

bd I1&m nghiép dia phwong dé thiét ké va thuwc hién cac hoat dong PCM trén hién trwdng

va phan tich di liéu PCM. Tai liéu tht hai trong loat hwéng dan nay 1a Hwéng dan cho
ngw®i dan dia phwong dé thu thap va giam sat div liéu hién trwéng. Tai liéu thi ba cua
loat hwéng din nay 1a Hwéng dan trén hién trwong dwoc di kém dé tham khdo nhanh khi
thwe hién trén hién truérng. Trong cac hwéng dan nay, cac tiép can dé wéc tinh sinh khéi va
carbon rirng dwoc ap dung cho mét chwong trinh REDD +, va phan chia thanh hai giai doan
sau day:

« Diéu tra rirng tai cac don vi quan ly rirng

+ Phan tich di¥ liéu diéu tra rirng - tinh toan sai sb, va wéc tinh sinh khéi va lwong
carbon va s thay doi (o tlrng ving sinh thai vé trang thai rirng va tong hop cac két
qua & cap dy an, cap tinh, cap quoc gia.
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Theo dw b&o, di¥ liéu thu thap tir PCM sé duworc tich hop trong diéu tra rirng qubc gia NF
tai Viet Nam theo mét khung don gian nhw thé hién trong hinh 1.

Cép quéc gia, ving: N . Xac dinh s 6 mau can thiét cho méi khéi
Téng cuc LN (NFI) Phan chia trang thai/ khoi rirng : D oE0, o
—) Ban dd pha £ —) V6i P=95%, E=10%
Chi cuc LN an do phan khoi rirng s o a - "
: Ban do phan bo 6 mau ngau nhién + GPS

Chu rirng: do tinh ha a Chu rirng: do tinh ha a Thiét 1gp © méu

}.I ru’ng.‘ o .|n ang r]am u ru’ng.‘ o .|n ang rjam (5 (10 648 @i e iy R P
Vung, quoc gia NFI 5 nam Vung, quoc gia NFI 5 nam tri lwong, sinh khéi cacsbon,

dong thwe vat
{ i 4
Quan ly, giam sat chat lwong:

- N6i bd: Chi cuc LN, Chi cuc
Kiém 1am —L’

Quan ly va giam sat
chat lvgng

- Doc lap: Vién trwdng dai hoc

+

Hé théng theo di dién biéntai  Tdng hop thay dbi dir liéu theo

nguyén rixng quéc gia: (S, M, thoi gian: Cai tién — quan ly- cap nhat
AGB, AGC, BTV) - Dién tich di ligu trong hé thdng theo
X& - huyén -tinh - Téng cuc o - Thay ddi bé chira cac-bon o déi dién bién t;&li nguyén
Lam nghiép - Thay 90| M rirng cua kiém lam
- Thay d6i BTV

Hinh 1: Hé théng do tinh, giam sat va bdo cdo tai nguyén rieng, sinh khéi va carbon
(két hop PCM véi hé thong quéc gia)

Trong khudn khd mo ta trong Hinh 1, kiém ké rirng quoc gia (NFI) cung cap ban do phan
loai rixng dwoc gidi doan tlr anh vién tham va hé théng cong nghé thong tin dia ly (GIS).
Théng tin NFI cé thé duwoc st ’ dung trong viéc xac dinh s6 lwong va vi tri cua 6 mau ciing
nhw chuén bj cac ban dé & mau. Nhirng ban d6 nay sé dwoc cung cap cho cac chii rirng va
cbng déng va duoc thw hién theo dinh ky do méi nam nam.

Ho gia dinh va cdng dbng da dwoc khoan bdo vé hodc dugc giao rirng dé quan ly, va cac
t& chirc quan ly rivng (coéng ty 1am nghiép, Ban quan ly rivng dac dung, Ban quan ly rirng
phong ho) 1a nhitng ca nhan don vi thwc hién giam sat carbon cé sw tham gia. Cac thdng sb
co ban nhuw loai cay, dwdng kinh ngang ngwc (DBH), chiéu cao cay (H), cac thong tin dong
thwe vat dwoc xac dinh do lwdng trong 6 mau duoc xac 1ap béi NFI theo ranh gidi hanh
chinh (tinh, huyén & tirng tiéu viing sinh thai , va kiéu rivng). Sy thay dbi vé dién tich rirng
cling duwgc theo doi thuwdng xuyén hang nam hoac dinh ky.

Bao dam chét Iwong va kiém soat chat Iwging do ludng trong 6 mau va gidm sat cac thay
dbi dién tich rirng dwoc phan cp dén cap tinh. Cac hoat déng ddm bao chét lwgng co thé
duoc tién hanh béi cac co quan ndi bd clia nganh nhw Chi cuc LAm nghiép hoac Chi cuc
Kiém lam; va bdi tw van doc l&p nhw cac trwdng dai hoc va vién nghién clru.

Theo déi dién bién tai nguyén rieng, va carbon sinh khéi rirng: Hién da cé thé la mot
hé thdng giam sat cho s thay ddi dién tich rirng. D& cho chwong trinh REDD +, cac
thong sé khac nhu sinh khéi va carbon c6 thé dwoc thém vao hé théng giam sat hién cé.
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Tdng hop cac div liéu va cap nhat trong hé thdng giam sat theo phwong phap cé sy tham
gia cac bén lién quan tir cac ho gia dinh, xa, huyén, tinh va cap quéc gia, trong d6 cap
huyén va cép xa thu thap dir liéu ban dau, trong khi cap tinh tdng hop ching dé wéc tinh
thay ddi dién tich rirng, sinh khéi, carbon, tri* lwong va hé ddng thuwc vat khac truéc khi
chuyén cho hé théng quéc gia.
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Muc tiéu va d6i tudng coa

huéng dan

2.1 Muc tiéu cua tai liéu hwéng dan

Tai liéu hwéng dan ky thuat nay nham vao viéc:

« Cung cap cho can bd Iam nghiép va nguwdi dan dia phwong, cong ddng mot tién trinh kj
thuat don gian dé giam sat sinh khdi va carbon rivng va

+ Hé tro cho cac can bo ky thuat va ho gia dinh, cdng déng cach diéu tra sinh khdi,

carbon, giam sat dién tich rivng va wéc tinh sy thay ddi sinh khdi va carbon rirng theo
dinh ky.

2.2 D6i twong str dung tai liéu

Do twong sir dung hwéng dén nay la cac co quan, t6 chirc, ca nhan co lién quan dén

quan ly lam nghiép, tai nguyén rirng; ho cling la nhirng can b thiac day tién trinh thyc hién

chwong trinh REDD+. Bao gém:

+  Can bo quan Iy nha nudc lién quan dén 1am nghiép cac cap dé theo dai tién trinh thuc
hién chwong trinh, dw an REDD+ tai cap don vi quan ly rirng

+ Can bod ky thuat 1am nghiép ctia S& NN & PTNT, Chi cuc Kiém lam, th cuc lam nghiép
va can bo ky thuat & cac phong ban lién quan & huyén xa nhw khuyén néng lam huyén,
Hat kiém lam, can bo cta Cong ty 1am nghiép, Vwdn qudc gja, Ban quan ly rirng dac
dung,’Ban quan ly rieng phong hd, Ban quan ly rirtng cdng dong, Ban Lam nghiép x3,
Khuyén néng I&m xa ...

« Codng déng dia phwong dwoc thu hat tham gia trong thu thap di liéu hién trwong.
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cd s6 di liéu co ban can th ét lap,

chudn héa dé thu thap sé liéu

Pé tién hanh do tinh, gidm st tai nguyén rirng, sinh khéi, carbon cho tirng tinh, khu vic; hai
co s& di liéu can dwoc thiét 1ap dé la:

+  Ban dé phan khdi, trang thai rirng cho tirng vung sinh thai. Ban dé nay can phan chia
theo ranh gi®i hanh chinh tinh, huyén, xa va chu rirng.

* SO0 lwgng va vi tri 6 mau trén cac khoi trang thai, sinh khoi khac nhau cho tirng ving sinh
thai va phan chia dén don vi hanh chinh nhw tinh,huyén, xa va chu rirng.

Cac co s& nay can dugc tién hanh béi hé thong diéu tra rirng quoc gia (NFI)hodc phan cép
dén cap tinh, ttr d6 cung cap cho chu rirng, dia phwong dé tién hanh PFM/PCM.

3.1 Ban do phan khéi, trang thai rirng

Téi thiéu can cé ban d6 phan loai dién tich d4t thanh sau loai d4t khac nhau theo IPCC (vi
du, dat |am nghiép, dét trong trot, ddng cd, dam lay, khu dinh cw, va dat khac). Trong loai
dat rizng, kiéu rirng khac nhau va trang thai ciing cé thé dwoc phan chia. Ban dé phan loai
tham phua phai dwoc xay dung tr anh vé tinh c6 do phan gidi cao dén trung binh. Cac phan
loai nhd hon trong d4t 1am nghiép phai dwoc xac dinh dwa trén cac kiéu rirng, mat do, triv
lwong, cac loai hodc cac nhom loai dé& cé dwoc sinh khbi ddng nhét.

Dién tich rirng can dwoc phan loai theo cac don vi ddng nhat hodc trang thai dwa vao mét
sb cac tham sé chinh sau:

+ Kiéu rivng: Can phan biét cac kiéu rirng khac nhau nhw rirng 14 rong thwdng xanh, rirng
hon giao 1a rong 1a kim, rirng hon giao go va tre 16 6, rirng tre 16 6 tre nlya, rirng khép,
rieng thong, rieng ngap man, rieng trong ...

*  Murc d6 tac dong, suy thoé[ rieng: Cac mre do suy thodi cda rirvng do bj tac dong lam cho
trlr lwgng, sinh khoi thay doi; nhw rivng giau, trung binh, nghéo, non.

* Nhom loai cay wu thé: Bao gom loai hogc nhom loai wu thé cho tirng 18p dia. Ap dung
chu yéu cho rirng trong

* Mat dé cay rirng va trﬂJ~Iuc_rng: Khac phau v‘érlép dia thi cling cc’g sw sai khac vé mat do
trlr lwgng. Phéan tich vién‘thém c6 thé cho thay sw khac nhau vé mat dé cay. Vi du rirng
thwa hay day cho rirng trong

«  Tudi rixng: Tudi rirng chi ap dung ddi véi rirng tréng

Viéc 1ap ban do phan loai rirng can dwoc tién hanh & cap tinh va quoc gia. Cac ban do nay:

duwoc sk dqu giam sat sy thay ddi diér) tich rtrvng va sinh khoi car'bon rtvng trong ndi bd moi

trang thai. Bong t,hc‘)’i dé tinh tgén si bién ddng trir I‘u’o’ng, sinh khoi cho mai trang thai lam
co s& xac dinh sb lwong va bd tri 6 mau trén ban do.

Hién tai, ban d6 quy hoach 3 loai rirng, theo ddi dién bién tai nguyén rixng va cap nhat thay
ddi hang nam dworc thwe hién béi hé théng nganh kiém 1am, 1am nghiép. Ngoai ra cac du an
khac cling c6 cac ban do co dd tin cay cé thé st dung duwgc cho PCM nhw hinh 2.

Dé thwe hién PCM, cac ban dd co do tin cay tr NFI cAn duwoc st dung. Tuy nhién, nhu mot
bién phap trung gian trong trwd'ng hop chwa cé ban dd chi tiét va chinh xac, ban dd phan
loai rirng hién cé thé dwoc st dung véi diéu kién 6 mau sé dwoc xac dinh lai va bd sung khi
c6 dwoc ban dé chinh xac hon trong twong lai.
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BAN DO HIEN TRANG RUNG 3 XA: LOC BAO - LOC BAC -LOC LAM
"1'" HUYEN BAO LAM, TINH LAM DONG T

DR AN VP (WM R U DR DM IR R LGN LM R

Hinh 2: Ban dé hién trang rirng 3 xa Léc Béo, Léc Bac va Léc Lam, huyén Béo Lam,
tinh L&m Déng

(Nguon: Bén d6 quy hoach 3 loai rimng, theo doi dién bién tai nguyén ring cda nganh 1am
nghiép, kiém lam tinh L&m Doéng. Hé toa d6 VIN2000)

3.2 Xac dinh s6 6 mau cho mo6i trang thai rirng va bo tri ngau
nhién trén ban do, dwa vao GPS

3.2.1 Xac dinh s6 6 mau bao dam sai sé cho phép

Cong viéc nay dwoc tién hanh bdi hé thdng quéc gia. Mot dot diéu tra rat mau ban dau can
duoec tién hanh dé wdc tinh sai tiéu chudn, bién déng cla triv lwong carbon trén mat dat cha
ting trang thai rirng, dé tinh toan sé lwong & mau can thiét cho diéu tra carbon rirng. Can
diéu tra ban dau khoang 10 — 15 6 mau ngéu nhién (t6i wu 1a 30 &) cho méi khéi trang thai
rieng trong pham vi clia tirng chd rirng hodc/va vung sinh thai.

Sb 6 mau theo IPCC (2006) can bdo dam dé wéc lwong trir lwong, sinh khéi, carbon rirng
dat do tin cay 95% (ng v&i mire sai s6 cho phép dwdi 10% trong méi I¢p trang thai. Néu sai
s6 16n hon 10% thi can diéu tra bd sung can duoc tién hanh. Ho&c phan chia khéi trang thai
thanh cac 1&p déng nhat hon hodc tang thém sb lwong & mau dé gidm sai sb.

Tién trinh sau md ta viéc tién hanh xac dinh s6 6 mau can thiét (s6 lwong 6 mau dinh vi) ddi
véi diéu tra sinh khéi rirng trén mat dat:

Bwéc 1. Xac dinh sai sb theo yéu cau 1a 10% (ng v&i do tin cay la 95% la yéu ciu can
dat duworc.
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Bwérc 2. Lya chon dia diém dé 1ap 10 — 15 & mau ban dau (t6t hon la 30 6) cho méi trang
thai. Cac 6 mau nay hodc dwoc bé tri ngau nhién hoan toan hodc dwoc lwa chon ngau
nhién tlr mang lwéi 6 mau b tri trwdc theo lwdi 6 hinh hoc. Cac 6 mau bé tri ngdu nhién
trong méi trang thai cé thé s&r dung phwong phap mau chuan hodc phan mém nhuw cla
Hawths’ Tool ctia ArcGIS (http://www.spatialecology.com/htools/tooldesc.php).

Bwéc 3. Udc tinh trir lvgng, carbon tlrng cay, trng 6, quy ra trén ha cho tirng 6 mau va
trung binh carbon trén ha cho mai tran thai rat mau thir.

Bwéc 4. Tinh todn sai tiéu chuan vé trir lwong, sinh khéi, carbon (t4n/ha) cho tat ca cac 6
mau cla tirng trang thai.

Bwéc 5. Tinh toan sb lwgng 6 mau can thiét cho méi trang thai rung dua vao sb Iu’cmg o mau
tdi da ctia ca khu rivng (Ct1) va cho m0| trang thai (Ct2) Tiép do, tong s6 lwong & mau can
thiét dwoc xac dinh (Ct3). Cudi cung, sb lwong & mau can cé cho méi trang thai theo (Ct4):

N:% Ct1
Ct2
4;
NL':=
AP
2
1N+ S;
n= NZ (Z ) Ct3
+Z N,:'SL'Z
NS
ni =n. L=1N--Sl- Ct4

Va&i:

N = S6 lwong 6 mau téi da trong vung diéu tra

N. = S lwong 6 méu t6i da cda trang thai i

n = Téng sb 6 mau trong vung diéu tra

n. = S6 6 mau can thiét cho trang thai i

A = Tdng dién tich ctia cac trang thai (ha)

AP = Dién tich 6 mau (ha)

i = Chi sb cla trang thai tir 1 dén L

Ai = Dién tich cla mdi trang thai i (ha)

L = Téng sb trang thai

S, = Sai tiéu chuan cla trang thai i

E = Sai s6 cho trwéc, duoc tinh :E = Sai sb twong dbi cho trwéc 10%*Xbq

Trong d6 Xbq Ia trung binh chung sinh khdi ho&c carbon/ha cla tat ca cac khéi trang thai
Xbq = (1/N)XL, Ni = xibq, v&i xibq la trung binh sinh khéi/carbon/ha cda trang thai i

Vi du trung binh chung sinh khéi/ha Xbq cta tat ca 6 mau rat thir 1a 83.8 tan/ha va sai s6
twong dodi la 10%; thi E = 83.8%0.1 = 8.38

t = Gia tri thong ké cta ham phan bo t & murc tin cay 95%, t thwong = 2 néu kich thwdc mau
chwa biét.

Théng thuo’ng, két qua tinh s6 & mau khong phal la mot s6 nguyen Trong trwong hop do, sb

lwong yéu cau ctia mau phai duo’c diéu chlnh den s6 nguyén gan nhat ma khong phai la nhé hon
S0 V&I gid tri wére tinh. Vi du, néu wérc tinh s6 6 mau la 62.04 6, sau d6 |a sé diéu chinh phai 1a 63.
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Dai khi 6 mau khong thé tiép can dwoc, bi mat, hodc khong thé do Iap lai vi nhiéu ly do. Vi dy,
d mau c6 thé bi cubn troi bi I lut hodc bi chay hodc nam trén vach da, trén dia hinh qua déc,
trén sdng subi. Vi vay tang sb lwong 6 mau 1én vai % c6 thé gitp cho viéc bdo dam dd 6 sb
lwong 6 theo yéu cau khi ma cac & mau xac dinh ban dau cé thé khong thé diéu tra duwoc. Dé
nghi tang it nhat 15% sé lwong 6 mau so vai sb lwong 6 can thiét da wéc tinh néi trén.

Buwérc 6. Diéu tra hién trwong dé do tinh sinh khéi trong cac 6 mau da xac dinh & bwdc 5.

Bworc 7. Tinh toan mire sai s6 so voi trung binh véi yéu cau phai dat duoi 10%. Néu sy sai khac
10% la chwa dat du’o’c,lhoéc la phan chia nhé hoac gop céc’trang thai hoéc la bd sung thém sé 6
mau dé dat dwoc sai sd cho phép. Lap lai bwéc 5 — 7 cho dén khi sw sb dat dwoc <10%

Sai s6 % so v&i trung binh (Precision level) lwgng sinh khéi, carbon cho méi trang thai dwoc
tinh theo céng thirc sau (Ct5):

SEgr -t
Prececion level = —L 295171 o4 CtS
XST
V¢&i SE; la sai sb cua sb trung binh ctia mdi trang thai, SE = Sllsqrt(nl) X ; 1a trung binh
cua m0| trang thai vé sinh khéi, carbon va n 1a s6 6 mau dleu tra. Néu sai so % dat dwoc

<10%, viéc rat mau cé thé két thuc.

~

Vi du tinh toan sé 6 mau theo trang thai rirng

Céc théng tin dau vao:

Dién tich rieng A = 57,670 ha; Dién tich 6 mau AP = 0.1 ha
Suy ra sb 6 mau tbi da N = A/AP = 576,704

Ai = Dién tich ciia méi trang thai i (ha) A, (Rung trung binh) = 38,708 ha, A,
(Rtrng non) = 8.935 ha; A, (Rirng hén glao gb- 16 6) = 10,027 ha.

Suy ra s6 lwong 6 mau téi da Ni cho méi trang thai i:
N, =A /AP =387,083; N2=A/AP = 89,351; N, = A /AP = 100,270
Sé 6 méu cho tat ca trang théi/khéi rimg:

Trén co s& rat mau thtr 26 6, tinh toan téng s6 6 mau can thiét theo cong thirc
(Ct6):

o 1Ni5i)2 Ct6
N E

n=

Trong d6 sai tiéu chuan ting trang thai dwoc tinh toan (Si) : S,=59.699; S, =
62.354; S3 = 19.359. Viéc tinh cac Si dwoc tlen hanh trong Excel di liéu cac 0
mau dwoec tinh ra sinh khdi hodc carbon/ha, méi mot trang thai tao ra moét trwong
di¥ liéu tir s6 liéu cac 6 mau. St dung chirc ndng théng ké méu: Data/Data
Analysis/Descriptive Statistics va c6 dworc gia tri Si chinh l1a Standard Deviation.
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N [ I
Data Analysis M
ails
Analysis Tools
Anova: Single Factor -
Anova: Two-Factor With Replication 3 E
Anova: Two-Factor Without Replication L -
Correlation 3
Covariance

M
Exponential Smoothing

F-Test Two-Sample for Variances

Fourier Analysis |
Histogram

E = Xbg* 10% = 83.8*10% = 8.38; t = 2 (*rng vOi P = 95%)
Tinh dwoc n = 160 6 cho 3 trang thai rirng
Phan chia sé 6 cho méi trang thai rimg (ni):
Ni.Si Ct7
Tinh dwocn1=1216;n2=296van3=100.

Tién hanh do tinh trén cac 6 mau va kiém tra s6 luong 6 méu cho méi trang théi rimg:

ni =n.

Tién hanh do tinh trén cac & mau da xac dinh trén, sau do tinh toan sai sé % sinh
khéi/carbon so vé&i trung binh & méi trang thai, néu sai s6 % < 10% thi s6 6 mau
da dd, néu mot trang thai nao d6 chwa dat thi can rat thém mau hodc xem lai viéc
phan chia trang thai dé c6 thé tach ra hay nhap vao moét trang thai gan véi né dé
dat dwoc < 10%.

Vi du: Sau khi rat mau voi n,=2960¢ t,rang thai i = 2 (rteng non), tinh dwoc

SE,, = S,/sqrt(n,) = 2.94, X_. = 44.33 thn C/lhava t = 2.

Sai 6 % 0 Vi trung binh = (SE,*t/X;)*100 = (2.94*2/44.33)*100 = 13.6%. Nhu
vay sai s6 chwa dat 10%, can b sung thém s6 6 mau cho trang thai nay dé bao
\ dam sai sO duwdi 10%. J

V6i ly do ban dd hién trang rirng hién tai c6 do chinh xac thap nén chwa thé str dung dé dé
tinh toan bién dong, sai tiéu chuan cho médi trang thai rirng; do d6 chwa thé tinh toan trudc
sb lwong & mau can thiét cho méi trang thai rirng. Trong trwong hop nhw vay, tiép can sau
day dwoc dé nghi ap dung:

+ Rat mau va do tinh khodng 30 & cho méi trang thai rirng

+  Tinh toan xac dinh sb6 6 méu‘cén thiét cho méi trang thai trén ban dé hién tai. Néu sb
lwgng 6 yéu cau > 30 6 thi can do bo sung.

3.2.2 Thiét ké cac 6 mau ngau nhién trén ban doé phan loai rirng

Dé bao dam tinh khach quan trong giam sat trir lwong, carbon, cac 6 mau theo tirng trang
thai cAn dwoc thiét ké bd tri ngdu nhién trén ban dé, tir day c6 toa dd cu thé tirng 6. Pay 1a
co s& cho viéc xac dinh & ngoai thwc dia va tién hanh diéu tra cay, sinh khéi trong 6. Viéc
thiét k& 6 mau ngau nhién cho tirng trang thai rirng cé thé dwoc tién hanh trong chirc ndng
tao lap diém ngau nhién “create random point” trong ArcGIS va chuyén toa do vao GPS dé
chd rixng s dung trong xac dinh & mau trén thyc dia.
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Két qua dat dworc:

Thiét ké dwoc modt mang lwdi 6 mau ngéu nhién cho tirng cha risng, don vi quan ly rirng
trén ban do dé diéu tra giam sat tai nguyén rirng va carbon rirng.

Chuén bi,vat liéu:
- Ban dd phan loai trang thai rirng (Giai doan tir anh vé tinh).
- Phan mém ArcGIS va phan mém DNR Garmin
- May in mau ban db.
Thwc hién:
i) Thiét ké hé thng 6 mau ngau nhién theo trang thai trén ban do
Sc“'l lwong 6 mau cb dinh phu thuécyéo dién tich cCJ,a trang,théi rirng va kich thug’rc clua o
mau. Kich thwdc va hinh dang 6 mau phai du’f_yc thci)ng nhat trong ca khu vic diéu tra. Mot
ban do s dwoc st Sjung‘dé tao cac vi tri 6 mau ngau nhién theo phuwong phap ctia Hawths
dgﬁo’c chay trong phan mém ArcGIS véi cong cu “create random point”. Cac buédc sau day
can dwoc tién hanh:
Bwéc 1: Gop cac manh/I6 trang thai thanh khdi trang thai dé b tri  mau ngau nhién:
Tao thanh cac khoi trang thai dong nhat, nghia la gop céc poligon c6 cung trang thai voi
nhau dé thiét ké vi tri cac 6 mau cho tirng khéi trang thai. St dung chirc nang Dissolve trong
ArcGIS:
* Chon I&p di¥ liéu chira cac poligon trang thai rirng
« S dung chirc ndng Dissvolve dé& gop cac |6 c6 cung trang thai dwoc gop thanh mot
khéi chung:
- Chon cbéng cu Dissolve
- Trong hép thoai: Input Features: Chon I&p di¥ liéu chira trang thai; Dissolve Field:
Chon triwng trang thai rirvng. Output Feature Class: Chon dia chi va dat tén file. OK
i . 3 E——cr |
L * | Dissolve_Field{s) jopticnal) |
|

[ Trang thai nung -
Dt Featus Caen The fefd oo felds on which bo aggragate festures

| ©58 - Map GTE YA Dengr rancse s pot ﬂ

[ T Tha Add Fiald tutton, whech |5 sl anfy i ModelSuider, slows

?;u 5 wiul fo sded expecied Gelde a0 pou can comglals ihe dnlog and
~ cortnue b bidd yow medel

Hinh 3. Gép cac manh/I6 trang thadi rieng

Trong trwdng hop thiét ké 6 mau cho tirng 16 trang thai hoac hd gia dinh thi git» nguyén I&p
ban do6 phan chia 16 trang thai hodc ho gia dinh.

Bwéc 2: Thiét ké hé thédng & mAu ngau nhién trén ban do:

Tw két qua Dissolve thanh cac khéi trang thai, 1ap mang lwéi 6 mau ngdu nhién trén ban dé

15 SNV REDD+ www.snvworld.org/redd



cho ting khéi trang thai:

- Lap mot trwong dang so (field) 1a s6 6 mau clia tirng khdi trang thai, gia tri s6 6 nhap
theo s6 6 mau da tinh’toénﬂcho ttrng khQi trang thai clia tirng kiéu rivng, ving sinh thai;
theo céng thirc tinh s6 & mau ni theo khoi trang thai (Ct8)

Ni.Si Ct8

ni = n.ﬁ
iz Ni. St

C6 trwdng hop sd & mau dwoc xac dinh theo ty 1& % rat mau theo dién tich. Vi du ty 1é rat
mau la 1% dién tich cla trang thai va dién tich 6 mau |14 0.1ha. T day tinh toan sb 6 mau
cho tirng khéi trang thai 1a ni theo (Ct9).

1% * Dién tich trang thdi i (ha)

ni =
Dién tich 6 mau (0.1 ha) Ct9

- Sb lwong 6 mau cho mbi khéi trang thai dwqc t|'nh~toér1 trong chirc nang Field Calculator
trong ArcGIS (Hinh 4) va két qua xac dinh so 6 mau thé hién trang bang di¥ liéu file
shape trong hinh 5.

[[TETSERE =]
Parvin Tipe Fyiara.
- . [t
T, i I:r:
e ¥ !
= Buadll -
g - faui
ot
| ==
L g )
L l_:r_-:...-____ r L ] _'J — Lj
B4 1° [Pk el -
_Ld
=)
|
|
b
i =1|
s

Hinh 4: Str dung chirc ndng Field Calculator dé xdc dinh s6 6 mau cho méi trang thdi rirng

—— - -

W Mribwesof Khoivangths 0 o B =)

FIl | Shage " LDLR TEN Monmch | Dmch ha | 0o s

0 | Prabygon Nang nghieg T8 il 44 ]

B 1 |Poypon | Rung pe plau cay B on 1215378 121.54 [F
2 [ Patygan | Rung ge phuc hei ciy LRTX hase fed Atg I8 R w58 1 i

3 | Polypan Rung o= sau khsi T kel ey nrg s 110425 11.04 1

4 | Polygan | Rung pe trusg binh cay LETX hoac nea sy s 10TTER0E a7 &3 108

5 | IPodly i Ruing hon glao o v bre e ] A 55 i

B | Boygan | Rungnc AEAEI0D iR (]

T|Polypon | Rung troeg go 1EAEE WLEE 0

mecsrd 1| o[ 2 3|n| e[ seecsed | recoeds 0 out of s selecte) optors - |#

Hinh 5: Bang di¥ liéu sé Iwrong 6 méu theo tirng khéi trang thai da dwoc gép trong
Dissolve

Bwéc 3: Tao diém clia hé thdng 6 mau ngdu nhién cho ting khéi trang thai trong ArcGIS
theo trinh tw sau:

- Trong ArcGIS, st dung Creat Random Points

- Chon sé’ o: Number of Points chon Field,vé chon trwdng dir liéu xac dinb sb g“) mau cho
ttrng khoi (néu chon gia tri cha long la c6 dinh bao nhiéu thi c6 nghia mai khoi trang thai
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c6 50 6 bang nhau, didu nay hiém xay ra vi s6 6 mau clia moi khdi trang thai phy thudc
va dién tich, sai tiéu chuan va bién dong cua no);
Cw ly khoang canh tbi thidu gitra 2 6: Minimum Allowed Distance: cé thé chon khoang
céach t6i thiéu nhw 13 mot diéu kién (v&i viéc bd tri 6 mau tron c6 ban kinh 17.84m thi

khoang cach toi thieu gilra hai 6 nén la 50m).

2 G e o L e ey~ e SUR
Euspast Lacter * | Constraining Extent (optional) I
7 - M EAS P A Pt o pamuin sl Toen 14 Pray !I

The exient min whech poanis will be randomiy
Aamion Leger Pod placad Tha axterd wall saly b wiad i as
Coree s et Das fagsars] Contlrmasng leature class v s
Caretranng Crtent footoral
| =l =
I ErT) g
B oaoug I 2.000m
l—H!'— ||
[ s [
tmber oF Por [vals o ek [ootoral
" Lemy

il

" " re
[ g
b o ey oy | s = P el
& e et
| [ =] \
r Fed .

T | e | veewes | comserey | tesne | H
— =

Hinh 6: Tao diém cua cdc 6 mau ngéu nhién trong ArcGIS

- Gan toa do cho cac vi tri 6 mau ngau nhién:

S dung chlrc nang clia ArcGIS véi Iép dir liéu la cac & mau nglu nhién da lap: Add XY
Coordinates.

- Tao mét trwong dat s6 hiéu cho 6 mau: So_hieu_o = FID +1

Két qua cé dwoc ban d6 mang lwdi va sb hiéu 6 mau ngau nhién va toa do X/Y trén ban dé

+ BAN BO PHAN BO O MAL 3 XA: LOC BAD - BAG - LOEC LAM

HUYEN BAG LAM, TINH LAM DONG

Hinh 7: Bén do thiét ké hé thong 6 mau ngéau nhién theo trang thai rirng khu vyec 3 xa
Léc Béo, Léc Bic va Léc Lam thubée huyén Bao Lam, tinh Lam Dong
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Hinh 8: Bang di¥ liéu 6 mau bao gom sé hiéu 6, toa dé X-Y cua 6
ii) Chuyén toa dd diém cac 6 mau ngau nhién vao GPS dé xac dinh trén thwc dia
Toa dd cac 6 mau can dwoc chuyén vao trong may GPS dé xac dinh chinh xac vi tri 6 mau
trén thwe dia. Theo cac bwédc sau:
Bwéc 1: Chay chuong trinh DNR va két nbi may tinh véi GPS
Bwéc 2: Thiét [ap hé toa do
* Trong trwdng hop st dung hé toa d6 VN2000, vi c6 sw chénh, do d6 can diéu chinh toa
dd 6 mau trude khi chuyéen vao GPS. Cach lam nhuv sau:
- Trong ArcGIS, export file toa dd 6 mau sang dang dbf
- MG¢ file dbf trong excel va tao tlai cot toa d6 X/Y mé’i, VoI X=x+194vaY=y—-112,
trong do x/y 1 toa d6 clia 6 méu, X/Y 1a toa d6 diéu chinh dé chuyén vao GPS v&i hé
chiéu VN2000
- Chuyén file nay thanh shape file trong ArcGIS
. M(Zy DNR va cai dat hé toa dg: File/Set Projection. Vao Load PRJ va chon file toa dé 6
mau c6 dubi *.prj cé chira thdng tin hé toa dd (vi du Vn2000).
Bwéc 3: M& file dir liéu toa do trong DNR: File/Load from/File .... Chon file dang shape va
m& file toa d6 6 da lwu. Chon ident la trwo'ng So_hieu_o.

B MN DR - Garmin / Archap ' B B dertity Fiekis [

[[File] Edit GPS Weypsirt Track Route ReslTime Help | | Seled Required Filds |

Lead From k Fike... ' | Desciiption Infomation:
Swee Ta ¥ Y [ &
AreMag < v Dl 1alde 237 et [ENETAINN =]
et Prajectian r cominett | Tode's Date -
: !

b | Get Propechion

vy Genemal Properties

L ArcMep 9. Properties

vy |
¥ Refresh Apps

a1 Set dpp Refresh Rate

+ G | . Cacal

Hinh 9: M¢& file toa d6 6 mau trong DNR
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Bwéc 4: Kiém tra tat ca div liéu toa dd 6 mau trong DNR
Khi file da dwoc load vao DNR, can kiém tra lai sd hiéu 6, toa dd 6
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Hinh 10: Toa dé va sé hiéu 6 mau trong DNR
Bwé&c 5: Dwa div liéu tw file toa d6 6 mau vao GPS.

B MN DNR - Garmin / ArcMap

File Edit Waypoint Track Route Real Tir
Colorado ¢ Set Port 4
Fat Set Baud Rat v i :
Al S B MN DNR - Garmin / ArcMap
Open Port . R N .
File Edit GPS |Waypoint | Track Route Real Tir
Auto Connect to GPS
7 Close Port Ctrl+5 Colorado 4001 2 Download
: (=N E Reset Garmin Lat Up|CI-Ed
B 1 Garmin Screen Shot Alt
B _ £ Garmin Info Waypoint Properties...
*

Hinh 11: Bwa di¥ liéu toa d6 6 mau vao GPS

Két qua hé thong 6 mau ngéu nhién trén ban do va toa d cla né da dwoc chuyén sang
GPS, tr day str dung chirc nang dan duwdng (Go to) cia GPS dé di dén dung toa do cla

trng 6 mau trén thuc dia.
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T6 chic 16 ky thuat do tinh

hién truong trong PFM/PCM

Viéc giam sat dién tich rirng, do tjnh cac 6 mau duwoc thuc hién theq céach tiép can co sy
tham gia cta ho gia dinh, cong dong, chu rixng. Cho den khi cong dong c6 du nang luc, thi
trong ‘giai dgan dau ho ciling can co sw ho tro ctia can bd ky thuat Iam nghiép cap co sé. Vi
vay can thiét 1ap t6 k§ thuat do tinh PFM/PCM trén hién truéng

Thanh phan va sé lwong ngudi ctia 01 t6 ky thuat PCM: Tong sé 5 nguoi/td:

- 01 can bd Iam nghiép co s&: C6 trinh d6 trung cap lam nghiép tré 1én.

- 04 nguo’l dan dai dién ho gia dinh: Bao gdm trwdng thén, buén, lang; tru’dng cac nhom

quan ly bao vé rirng, dai dién cac hd gia dinh, phu ni. Nhirng nguwdi nay can am hiéu vé
rirng trong khu vwe clia thon lang, biét doc viét, cé uy tin trong cdng déng.

Tuy theo diéu kién dia hinh, cw ly dén rirng trong vung diéu tra, thi méi té trung binh mét
ngay c6 thé lap dwoc 2 - 3 6 mau.
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Piéu tra trén hién truong

C6 hai nhédm di¥ liéu co ban dé theo ddi tai nguyén rirng va bién dong carbon rirng:
Do tinh, giam sat, cap nhat thay dbi dién tich rirng, cac trang thai rirng.

+ Do tinh cac nhan tb diéu tra theo & mau dé wéc tinh triv lwong, sinh khéi, carbon rirng va
cac nhan t6 tai nguyén rirng khac.

5.1 Giam sat thay déi dién tich, trang thai rirng ctia chu rirng

Cong dong, cha rirng, ho gia dinh, co thé s dung GPS dé do tinh dién tich rirng bj mét
hodc thay ddi va cung cap di liéu cho co quan chuyén mén.

Cong ddng, chi rirng, ho gia dinh giam sat thwong xuyén sy thay ddi dién tich rieng. Néu
nhirng ranh gi&i chu rirng, hé gia dinh cac trang thai cé rivng dwoc phat hién coé sy sai thi
viéc khoanh vé cac khu vuc nay can duoc tién hanh. Cach tién hanh la s& dung chirc nang
khoanh vé cac khu vuc thay dbi bang chirc nang Track ctia GPS.

Cac khu vuec rirng cé thay ddi da dwoc cg}ng ddng, cht rivng khoang vé bang GPS sé dwoc

co quan chuyén mén cap nhat Ién ban do.

Két qua:

+ Ranh gi¢i clia cla cac chi rirng khac nhau dwoc xac dinh, tinh dién tich ranh gigi va thé
hién trén ban do.

« Theo d0| duwoc thay doi trang thai rirng (vi du rirng da qua khai thac tw trang thai trung
binh xuéng nghéo) va mét rung cua don vi quan ly rirng khi rung chuyén sang trang thai
khéng con rirvng. Cac thay ddi nay dwoc cap nhat trén ban dé cung véi co s& di liéu
dién tich, trang thai.

Chuan bi, vat liéu:

+ Ban d6 hién trang rirng, dia hinh ty 1& 1:10.000 - 1:25,000 duwgc giai doan t’u’ anh vé tjnh
hoac anh hang khéng. Hién tai & Viét Nam ban do hién trang rirng méi nh?t la ban do
ra soat quy hoach 3 qui rieng nam 2008, duwgc thanh 1ap trén co sc’g’ ban do dia chinh
hé toa d6 Vn2000 va két qua giadi doan anh vé tinh SPOT 5. Cho dén nay da co6 nhirng
thay d‘éi vé dién tich trang thai rirng trén thyc té. Cho dén khi c6 dwoc ban db6 chinh xac,
ban do hién tai co thé dwoc st dung. Tuy nhién can kiém tra lai dién tich ring, trang thai
rieng trweére khi str dung.

« Ban d6 thé hién ranh gi&i chi rirng

« May GPS dé kiém tra dwéorng ranh giéi clia chi rivng va thay déi dién tich rirng.

«  Sunnto bao gém dia ban dé dinh hwéng, do cao, va débc.

«  M&u phiéu ghi chép théng tin vé thay déi dién tich rirng (Phiéu 1 trong phu luc 1)

Tién hanh:

Mbi mét 16 rirng clia chd rivng can duoc s6 hoa trong cac phan mém nhw Mapinfo hodc

ArcGIS. Di¥ liéu do vé bang GPS c6é thé chuyén thanh dang shgpe file thdng qua phan mém

DNR Garmin. Dién tich cac 16 rirng sé dwgc xac dinh sau khi sd hda cac dir liéu tr GPS.

Trén co s& d6 giam sat sy thay ddi dién tich rirng.

Bao gdm cac bwdc cu thé sau:

Bwéc 1: Khoanh vé suw thay déi‘dién tich, trang thai rirng trén thwe dia. Sw thay ddi dién tich

rirng dwoc phan anh trén ban do hién trang. Cong cu st dung la GPS (sau day gidi thiéu st

dung may GPSmap 60CSx) dé thuwc hién viéc khoanh vé dién tich (Hinh 12).
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S& dung GPS dé khoanh vé:
« Vao Menu hai 1an dé vao Tracks va bam Enter.

«  Sir dung nut Clear dé& xéa bd nhé Track cil.
«  BAm Menu va chon Area Calculation, Enter 2 |1an dé bat dau track.
«  Sir dung GPS dang m& dé di quanh khu vuwc can khoanh vé dién tich.

*  Khi két thiic bam enter 2 1an dé stop track; va lwu (Save) két qua khoanh vé, dat tén cho
khu vwre da khoanh vé va chon OK dé két thuc.
Luwu y khi st dung Track, chi m& may & ving khoanh vé va tat may khi két thic dé di chuyén
dén vung khac, sau dé tiép tuc mé may dé k,hoanh vé vur]g khac. Néeu m& may lién tuc ngay
ca khi khéng khoanh vé thi cac vung sé bi n6i vao nhau rat khé phan biét trén may tinh.
Viéc s dung GPS dé khoanh vé dién tich rirng thay ddi, giai doan dau can bo ky thuat lam
to trwdng s dung va hwéng dan cho ngwoi dan. Khi ngudi dan thanh thao co thé giao viéc
nay cho ho.

Tracklos  @gn O Gff |_-Percentage
_m_ of memory
| Setwp | Clear | used
|__Sove | TrocBack |

Sened Tracks
24=Rl5-05

19 Uusad
Tracks Page

Hinh 12. Hinh may GPS 60CSx (hinh trai), chirc nang khoanh vé dién tich (track) (hinh
gitra), va lwu track (hinh phai)

Bwéc 2: Ghi chép thong tin thay ddi dién tich risng. St dung phiéu 1 & phu luc dé ghi chép
cac thong tin sau:
« Céc thong tin chung vé vi tri, chl rirng, thei gian, ngudi do vé

«  Toa dd VN2000 (X/Y) & bdn gbc ctia manh rirng bi thay dbi. Thong tin toa d6 ciing dwoc
Iwu trong GPS.

« Mo ta sy thay ddi va ly do cla no.

Bwéc 3: Chuyén két qua khoanh vé sy thay ddi dién tich vao phan mém GIS (cho ca hai hé
toa dd UTM va VN2000). Theo cac bwéc sau:
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Doi v&i hé toa d6 UTM: St dung phan mém DNR Garmin dé chuyén két qua khoanh vé
track trong GPS vao phan mém GIS:

+  Két ndi GPS v&i may tinh va m& phdn mém DNR Garmin
*+ Chon GPS/Auto Connect to GPS
» Tai di lieu track: Download Track (Delineate variable areas in GIS) (Hinh 13)

« Luwu file track dang shape file @& c6 thé s dung trong cac phan mém GIS nhu Mapinfo,
ArcGIS: File/Save to (chon kiéu file Ia *shape file) (Hinh 13).
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Track Properties.. Lonres bad 1l ot 5] Eelactns
Tai di¥ ligu tracks ttr GPS théng qua DNR Lwu file track dang shape file trong DNR

Hinh 13: Minh hoa Iwu file track tor GPS vao chwong trinh GIS.

DP6i v&i hé toa dd VN2000: Str dung phdn mém MapSource dé chuyén két qua khoanh vé
track trong GPS vao phan mém GIS:

- M& may GPS, gan cap truyén di¥ liéu gitra may GPS va may tinh

- Khé&i ddng phdn mém Mapsource va vao Menu Transfer/Receive From Device, chon
thiét bi GPS & hop thoai Device, ddng thdi lwa chon di liéu dé lam viéc (trong trwdng
hop nay thi chon Tracks)/ kich Receive/OK. Luc nay dir liéu Tracks xuét hién trong
Mapsource.

- Dé bao toan hé toa d6 VN 2000, lwdi chiéu va trdc cau chuan phai dwoc lwa chon nhw
sau: Vao Menu Egiit/ Preferencgs. Qhon muc Position; trong hdp thoai Grid va Datum,
lwa chon lwdi chiéu (Grid) va trac ciu chudn (Datum) nhw hinh 14 dwéi day:

g Uriied - Mg
File [Edt] Find Tranler View Toch Umiltes Help T i
Undo ez |pfy o Dogiay | Unts | Poton | Flelocsion | Wewors | aypant Categones | |
tun Ged: | Lit/Lon hdd ddddd” -
a
Datum - | /G5 B4 -
Ctrbe
Chrba'
CirlsR
CtrteShifts T
Preferences CtrbeShifts P
I (=3 LCancel

Hinh 14: Khai bao Grid va Datum trong MapSource mé track theo toa d6 VN2000.
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- Lwu di¥ liéu dé chuyén vao phan mém GIS Mapinfo: Click Save as trong menu File, chon
dinh dang di liéu Save as type 1a “DXF”, dat tén file va nhan Save

- Chuyén di¥ liéu track vao phan mém Mapinfo: Kh&i dong Mapinfo, vao menu Table/
Import file vira dwoc lwu trong MapSource: Kich Open, chon loai di¥ liéu dé hién thj
(trong trrong hop nay la Tracks) va chon Projection theo hinh 15.
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Hinh 15: Chuyén di liéu track vao Mapinfo

- M& lai file vira lwu xong trong Mapinfo, Save Copy As va chon phép chiéu theo hé toa
dé Vn2000.

Két qua da chuyén dir liéu Tracks ttr GPS sang Mapinfo theo dting 7 thong so clia hé toa do

Vn2000. Ttr day cling co6 thé chuyén sang dang shape file dé doc trong ArcGIS.

Bw&c 4: Tach phan dién tich thay ddi trong GIS. Trong phan mém GIS (Mapinfo, ArcGIS) tién

hanh chdng I&p di¥ liéu thay di dién tich rirng I&n ban db trang thai ctia chi rirng. Str dung

chtrc ndng Split d& cét phan dién tich thay ddi cta 16 rirng (hinh 16).
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Hinh 16: St&r dung chirc ndng cat (Split) dé xdc dinh dién tich rieng thay déi

Hoan thanh budc nay, cac két qua trén ban do rirng sé chi ra sy thay doi dién tich cac trang
thai rirng. D liéu nay can dwgc chuyén dén don vi quan ly dé cap nhap va lwu triv.

5.2 Thiét lap 6 mau, do dém cac thong s6 dé chuyén déi sang triv
Iwong, sinh khoi/carbon trén mat dat rirng

PCM tap trung do dém céc théng sb rirng dé wéc tinh trir lwong, sinh khdi va carbon rirng
ctia thue vat than g phan trén mat dat (AGB va AGC). Céng viéc nay dwoc tién hanh béi chi
rieng, hd gia dinh, cdng ddng hang ndm thdng qua do tinh trén cac & mau. Déng thdi né ciing
dwoc st dung trong do tinh dinh ky 5 nam cla chwong trinh kiém ké rirng quéc gia. Trong 6
mau tam th&i c6 thé duwoc st dung trong PCM, nhwng dé don gidn, 6 mau cb dinh dwoc dé
nghi s&r dung dé do dém theo dinh ky.
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5.2.1 Xac dinh vi tri & mau trén thuc dia

Két qua:

* Tao lap duoc hé thédng 6 mau ngau nhién, cb dinh trén thuc dia dé sé liéu thu thap cé lién
quan nhdm quy ddi ra trir lwong rivng, carbon rivng va div liéu khac theo dinh ky.

Chuén bj va vat liéu:

+ Ban d6 thiét ké 6 mau ngau nhién.

+  Sunnto bao gébm dia ban dé dinh hwéng, do cao, va dbc

+ GPS da dwoc cai dat toan bd toa dé 6 mau ngau nhién.

« Bang ghi s6 hiéu, toa do6 & mau.

+ Bang kim loai dé ghi sé hiéu 6 mau, toa do.

« Bua, dinh dé dong bang sb hiéu cay.

+ Son va co dé ghi sb hiéu 6 mau.

+ May chup anh sb (néu co)

Tién hanh:

Toa d6 cac 6 mau ngéu nhién dwoc chuyén tir ban do thiét ké 6 mau ngéu nhién qua GPS

nhd phan mém DNR Garmin. S dung chirc ndng dan dwdng clia GPS va dia ban dé

xac dinh chinh xac vi tri trung tam 6 mau.

St dung GPS: B&m nut Find/Waypoint, sau d6 chon sb hiéu 6 mau can di dén va chon Go to.

DPong thoi ’tao lap mét bang d}]’ Ii@u toa d& 6 mau va cac thang tin lién quan nhw trang thai, 16,

khoanh, tiéu khu, cht rirvng dé kiém tra trén thyc dia

«  Bam nut Find, sau d6 enter d& vao Waypoint

« Chon sb hiéu 6 mau can di dén dé diéu tra

«+  Chon Goto va chon off Road dé di thAng dén 6 mau trong rirng.

«  Sr dung GPS dan dwéng, khi dén gan tam 6 mau thi GPS sé phat tiéng Bip dé bao hiéu.

»  Tai vi tri tam 6 da x&c dinh, tién hanh kiém tra toa do trén GPS voi toa do da duoc bo
tri trén ban do. Sai so cho, phép vé toa dé tam 6 mau trén GPS v&i toa dé da bo tri ngau
nhién trong pham vi sai so ctia GPS.

«  Néu c6 may anh, chup mét hinh may GPS dang thé hién toa dd 6 mau.

« Két thuc viéc dan dwéorng, bAm vao Menu va
chon Stop Nevigation.

Tai vi tri trung tam 6 mau c6 dinh, can lam cot bé

tdng hoac cot go c6 dong bang sat ghi s hiéu 6

mau va tga dé 6 theo VN2000. Viéc danh dau C‘C")

dinh 6 mau trén thwc dia sé hiru ich cho v[éc d[éu

tra lap lai hang nam, vi chi dung GPS thi lan dieu tra

sau V@i sai s6 cia GPS thi vi tri 6 diéu tra lan sau cd

thé sai khac vai mét so véi diéu tra lan truéc.

Chup mét hinh tai vi grl' trung tdm 6 mau v&i bang
hiéu 6 cé thdng tin s6 hiéu 06, toa d6 VN2000 cla Hin~h 17: Xac qinh vi tri 6 mau bé tri
6 do. ngau nhién bang GPS trén thuc
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5.2.2 Thiét lap 6 mau (Hinh dang, kich thwéc) theo kiéu rirng

O méau cb dinh dwoc thiét 1ap trong rirng tai cac vi tri da bd tri ngau nhién.

Hinh dang ctia & mau cé thé 1a chi¥ nhat, vudng hay tron. Trong tai liéu hwéng dan nay, 6

mau hinh tron dwoc dé& nghj str dung vi ching dé thiét 1ap trong rivng. Ngoai ra, 6 tron ciing
thuan tién cho ho, cong ddng xac dinh trong rirng. Trong 6 tron, cac cay co kich thwéc khac
nhau sé& dwoc do dém & cac 6 phu co kich thwéc khac nhau, cay co kich thwéc cang lén sé
dwoc do trong 6 phu I&n hon va cay co kich thwéc cang nhé duwgc do trong 6 phu nhd hon.

Két qué:f) mau phan tang hinh tron dwoc thiét 1ap trén thwec dia ding véi vi tri toa d6 6 da
bo tri ngau nhién

Chuén bij, vat liéu:

«  May Sunnto do do déc

« Thudc day da budc cac nut mau theo ban kinh cac 6 mau phu. Bén thudc day.

«  MAu phiéu tinh chiéu dai cong thém ban kinh trén dat déc

+  May chup hinh sé (néu co)

Tién hanh:

Thiét ké 6 mau tron va cac 6 phu cho cac kiéu rirvng khac nhau:

O tron phan tng thanh 4 6 tron phu dwoc ap dung. Cay cang lén thi do trong 6 phu cang
I&n va nguoc lai cay cang nhd thi dwoc do trong 6 phu cang nhé. O mau ciing duwoc dwoc
thiét ké cho cac kiéu rirng khac nhau.

Kiéu rirng thworng xanh, niva rung 4, rieng khop, rieng la kim:

A7.84m
<0 phu 1: Ban kinh tiv 0 - 1m, dién tich
128 3.64m2 dé dém cay tai sinh véi DBH <
6cmvaH>1.3m

+ O phu2:Bankinhtlr 0- 5.64m, dién

1m tich 100m2 dé do cay cé 6 cm < DBH <
22cm hodc dé do cay tre 16 6

« O phu 3:Bankinh ttr 0-12.62m, dién
tich 500m2 dé do cay 22 cm < DBH <

|5 Edrms

42cm
« O phu4:Bankinht 0-17.84m, dién

thanh 4 6 phu

Kiéu rirng tre nira 16 6:

Dbi vé&i kiéu rirng nay. O mau co dién tich la 100m2, dang hinh tron véi ban kinh la 5.64m
dé diéu tratre 16 6

Kiéu rirng hén giao go - tre nira 16 6:

BOi v&i kiéu rieng nay, hai nhom gb va 16 6 déu dugc do. Viéc do cay gb theo 6 mau hinh
tron 1000m2 nhw rivng go dwoc phan thanh cac 6 phu‘ theo c‘ép kinh. Riéng 16 6 dwgc do
trong 6 phu trong 100m2 v&i ban kinh 5.64m nhw do 16 6 thuan.
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Kiéu rirng trong:

Déi voi kiéu rieng nay, viéc’do tinh cay gS theo 6 mau hinh tron 500m2 véi ban kinh 12.62m,
vi rivng trong dwdng kinh toi da thwong chwa vwgt 42 cm. plots with a radius of 12.62 m.

Do tAt cé edy 90 DBH 2 d2om

Do tAt cd cdy gb DEH 2 223am

Do LAl o cdy go DEH 2 Bem

0 18 A ciy b of DBH >Gem v
dam 24 Ly 1&i sinh DBH < Bem va H
=1.3m

Hinh 19: Po cdc nhém dwéng kinh theo ban kinh 6 mau

Po cac cay cb kich thwée khac nhau theo ban kinh mau khac nhua tir tdm ra theo hinh 19:

* Vi ban kinh tlr tam dén 1m (xanh chudi): Bém tat ca cay tai sinh véi DBH<6m va H
>1.3m va do tat ca cay gb c6 DBH = 6¢cm.

« V6i ban kinh tlr 1m (xanh chubi) dén 5.64m (vang): Do cac cay c6 DBH = 6¢cm

« V6i ban kinh tlr 5.64m (vang) dén 12.62m (xanh bién): Do cac cay c6 DBH = 22cm
+  V&iban kinh tir 12.62m (xanh bién) dén 17.84m (d): Do cac cay c6 DBH = 42cm
Cach thiét I1ap 6 mau hinh tron va cac 6 mau phu trong rirng:

- Chuén bj day c6 that nut bang dai mau & cac ban kinh clia cac 6 mau phu Ian lwot la 1m
(mau xanh chubi), 5.64m (mau vang), 12.62m (mau xanh bién) va 17.84m (mau dd). Nhw
vay c6 4 vi tri dwgc xac dinh bang dai mau, mdi vi tri mdt mau khac nhau. Dé tién hanh lap
mot 6 can 4 day. Bong thdi trén mbi day, ing véi méi vi tri budc thém mét dai cung mau cé
thé di chuyén dé cong thém chiéu dai ban kinh 6 mau trong trwdng hop trén dat doc. M6i
day thiét ké dai 25 m dé c6 thé cong thém chiéu dai ban kinh trén déc. (Hinh 20)

- + i

1m 5.64 m 12.62 17.84 m
(Green) (Yellow) (Blue) (Red)

Hinh 20: Thiét ké cdc dai mau khdc nhau theo tirng ban kinh 6 phu

Do d6 dbc theo tirng huwdng ban kinh, cé 8 hwéng ban kinh, st dung may Clinometer

27 SNV REDD+ www.snvworld.org/redd



S dung may do d6 déc Clinometer bang cach ngadm dén dau nguwoi dirng trén hodc dudi
dbc, tao moét dwdng ngdm song song véi mat dat, doc ban do bén trai dé co do déc (doc tir
s6 nhé dén vach ngang, trong dé ban d6 dwoc khac vach chia d6 cach nhau 1 do)

Mbt bang tra bang diéu chinh b sung chiéu dai ban kinh & phu dwoc chun bi sén trong
phu luc, tr d6 dung thwdc cudn do chiéu dai can cong thém va di chuyén mébc ctia ban
kinh theo tirng mau dai thém wng véi chiéu dai can bd sung.

Hinh 21. My Clinometer: Hinh 22. Do dé déc bang mdy clinometer
Pia ban va do cao, déc clinomete

Bat dau & tam 6, do la vi tri toa do 6 mau ngau nhién da duoc xac dinh va dugc dong
mOc, treo bang co dinh ghi rd so hiéu 6.

Tién hanh thiét 1ap 6 mau tron véi cac 6 phu lan lwot theo tirng mui 450 tr hwéng Bac
va theo chiéu kim déng hd cho khép kin vong tron. Bie

7.

Béat dau kéo day theo hwéng Béc, sau do
kéo mét day khac sang hwéng Bong vudng
goc v&i Bac va kéo mot day thir ba & gitra
(450 so v&i Béc). Tao dwoc 2 mui tir Bac
dén Pong. Tién hanh do dém trong tirng mui
tlr trai sang phai va tlr tdm ra theo tirng vong
ban kinh phu.

1rnam  Dang

Hinh 23: 0 mé4u theo hwéng déng bac
Cé dinh day hueng Béc va Bong. Di chuyén =
day & gira vé huwéng Nam (thang véi Bac)
va kéo thém mot day & gilra hai hwéng Bong
va Nam. Tao dwoc 2 mui gilka Bong va Nam.
Tién hanh do dém trong tlrng mai tir trai
sang phai va tir tdm ra theo tirng vong ban
kinh phu.

17 84m

1TEm  Dang

17 Hdm

Hinh 24: O méau theo hwéng déng nam
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+ Cb dinh day hwéng Bac
va Nam. Di chuyén day
& gitva vé hwdng Tay
(thdng vé&i Bang) va sau
do di chuyén day huwéng
Dong vao gilra hai
hwdng Nam va Tay. Tao
dwoc 2 mui gilba Nam va

X 7 17 &den
Tay. Tién hanh do dém trong tlrng mui tw trai Nam
sang phai va tir tdm ra theo tirng vong ban Hinh 25: 0 mau theo hwéng tdy nam
kinh phu.
Bic

« Cudi cung, cb dinh day hwéng Bac va Tay, e

di chuyén moét day khac va gitra Tay va Béc.
Tao dwoc 2 mui gitra Tay va Bac. Tién hanh
do dém trong tlrng mui tir trai sang phai va
tr tdm ra theo tirng vong ban kinh phu.

+ Tai bdn huwéng Bac, Dong, Nam va Tay &
giap bién vong ngoai cung, déng coc méc cb
dinh va son do.

Hinh 26: 0 m4u theo hwéng tiy bac

5.3 Do dém trong 6 mau
Két qua: SO liéu do cay gd, tre 16 6 va cac thong tin tai nguyén rirng dwoc thu thap trén cac
6 mau hang nam

Chuén bij, vat liéu:

*  Thwéc do duwdng kinh.

« Phén hodc son dé danh dau cay da do.
+ Bang kim loai danh sb hiéu cay.

« Bua, dinh dé déng bang sé hiéu cay.

«  Son va co dé ghi sb cay, s6 hiéu 6 mau.

+ Bang biéu diéu tra 6 mau (Phiéu 2, 3, 4 & phu luc 2)

* May chup hinh s6 (néu co) Hinh 27: Thwéc do chu vi da suy ra

dwong kinh

Tién hanh:

«  Dbi voi cay gb: Xac dinh Ioéj, do dwdng kinh ngang nguwc (DBH) cua cay c6 DBH = 6¢cm,
v&i cay nhé hon 6cm va chiéu cao > 1.3m thi chi dém s6 cay trong 6 phu nho (6 phu 1).
Doéng bang sat so liéu cay. Son tai vi tri 1.3m. Hinh 28

- Dbi vai tre, 16 6: Xac dinh loai, do DBH, tudi tre 16 6. Hinh 29

29 SNV REDD+ www.snvworld.org/redd



«  Sr dung hinh 30 dé xéc’dinh vi tri do DBH tré,n cay gb trong cac trwéng hop khac nhau
nhw cay nghiéng, trén doc, 2 than, cé banh goc, ....

+ Trong do cay, néu cdy nam & bién thi trén 50% than cay trong 6 sé dwoc do dém, nguoc
lai sé bd ra

*  Chup &nh cay, nhém do dém cay va dat tén anh bat dau bang s6 hiéu 6 mau. Vidu & 6
mau 104, thi anh sé c6 tén la “104+Tay Bac”

Hinh 28. Bo DBH va déng béang sé6 hiéu cay

Hinh 29. Do tre 16 6
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; ) .:m
C&H Trﬁdﬁ:’f hﬁq

Sa o' 2hcin duldi
Vit 4,3m

Hinh 30: Cach do dwong kinh ngang ngwc cay rieng (DBH)
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K Phwong phap xac dinh tudi than khi sinh cta tre L6 6 (Lam Xuan Sanh va \
Chau Quang Hien - 1984):

« Tubi 1: Cay méi hoan thanh sinh trwdng vao mua mua trwdc dé, cé dac diém:

- Mo nang con ton tai trén than, thwéong gan gbc.

- Than chinh mau xanh thadm, pht mét Iép “phan trdng”, chwa co dia y
(béng).

- Nhiéu canh nhé (canh bén) xuat hién subt doc theo than chinh, chwa hoac
chi c6 moét vai canh chinh con non moc & ngon cay.

« Tuéi 2: C6 cac dac diém:
- Mo nang khéng con tén tai.
- Than chinh mau xanh twoi, phl I6p “phan trang” it hon, chua co dia y
hoac chi cé mét vai ddm gan goc.
- Canh chinh xuét hién r&, cé thé cé canh cp 2 con non.
« Tubi 3: C6 cac dac diém chinh sau:

- Than chinh hoi ngad mau xanh sam, dia y phat trién nhiéu (30-40%) tao
nén nhirng ddm tréng loang 16 nhwng van con nhan ra nén xanh cta than.

- Canh nhanh tap trung & ngon cay, canh chinh da gia biéu hién & mau xanh
sam 16m ddm dia y, c6 thé c6 canh phu cép 2.

« Tubi 4: Cé cac dac diém:
- Than chinh c6 mau trang xam do dia y phat trién manh (70-80%), nén
xanh cua than gan nhw bién mat.

- Canh nhanh tap trung & ngon cay, canh chinh da gia mau trdng xam do
dia y phat trién.

* Tudi 5 va hon nira: Cé cac dic diém:
- Than chinh chuyén sang mau vang, dia y van con phat trién day dac.

- Bé&t dau qua trinh muc héa, nga dé.

& /

Tan suét didu tra 6 mau: Sy thay ddi tri lwong rivng, carbon thuweng rat nhé trong mot nam:;
tuy nhién viéc tb chirc do tinh hang ndm ciing hiu ich vi né gitip cho cha rirng ludn kiém

ké rirng va theo dbi sw bién ddng nhé nhw chét pha, khai thac, ... Vi vay tan suét diéu tra 6
mau cb dinh can duwoc tién hanh hang nam.
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Bao dam chot luong (QA) va

kiém soat chat luong (QC) trong PMC

Pé bdo dam do tin cay va chét lwong cla thong tin thu thap trén hién treong, 9én thiét lap
co ché dé bao dam chat lvgng (QA) va kiém soét chat lvgng (QC). Mot hé thong QA/QC
bao gom trong néi bd va dbc lap dwoc dé nghi ap dung.

* Giam sat ndi by nganh: E)uio’c thyc hién béi cac co quan lam nghiép cép tinh nhw Chi
cuc lam nghiép, Chi cuc kiém lam

«  Gidm sét doc Iap: Khi can thiét cé thé moi giam sat doc 1ap, dé la cac co quan nghién
ctru, dao tao nhu trudng dai hoc, vién

QA/QC bao gém:

Giam sét vé dién tich rumg: Rat mau r)géu nhién 5 — 10% 16 rirng dé kiém tra trang thai,
va dién tich rirng. Sai s0 < 10% la chap nhan dwoc

«  Gidm sét sé liéu do dém trong 6 mau: Rat mau ngau nhién 5 - 10% 6 mau, s& dung
phiéu diéu tra & mau dé 14y sé liéu nhw khi do tinh va so sanh két qua do tinh thyc té véi
két qua giam sat, sai sb trung binh dwoc chap nhan khi < 10%.

«  Thoi diém giam sét: QA/QC phai dwoc tién hanh hang nam. N6 dwoc tién hanh ngay
sau khi chi rirng da cung cép théng tin di liéu do tinh hién trwéng. Trong trwéng hop
c6 nhirng dot bién vé tac dong dén tai nguyén rirng, can co sy kiém tra d& bao dam chu
rirng da cap nhat théng tin thay déi nay.
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Tong hdp, cap nhat du liéu, theo doi

thay déi triv Iu’dng, sinh khéi carbon rong

7.1 Téng hop div liéu hién trwong

Viéc tong hop di liéu tlr két qua do dém PCM can tién hanh bai co quan chuyén mon lam
nghiép, ly twéng la & cap huyén hoac tinh.

Két qua:

C6 hai nhom dir ligu dwoctdng hop: i) Thay ddi dién tich trang thai clia 16 rieng; ii) Uéc tinh
trlr lwgng, sinh khoi va carbon cho khu viee rivng tai théi diém diéu tra.

Chuén bj va vat liéu:

« Bang thu thap sb liéu vé thay déi dién tich va toa do track trong GPS

+ Céc bang s6 liéu thu thap tir cac 6 mau

« May vi tinh @& ban hoac laptop

« Biéu tén cac loai thuc vat

« Céc biéu mau tdng hop, chuyén déi ra triv lwong, sinh khéi, carbon va CO2twong dwong

»  Cac mo hinh sinh trac (allometric equations) dé chuyén ddi tir nhan to diéu tra rirng sang
sinh khéi va carbon rirng. Cac twong quan H/DBH va phwong trinh thé tich dé tinh triv
lwong rivng.

Tién hanh:

i) Tinh toan thay déi dién tich rirng: Tir két qua theo dGi thay ddi dién tich thay ddi bang GPS,
chuyén vép ban dd dé diéu chinh dién tich trang thai cac 16 rivng theo dinh ky (Nhw Qé gioi
thiéu & phan str dung chirc ndng track ctia GPS dé cap nhat thay déi dién tich & phan trén)

ii) W&c tinh triv lwong, sinh khéi va carbon rirng tai thoi diém diéu tra:

- D liu thu thap dwoc sap xép theo chd rirng va trang thai rirng

- S&p xép sb cay theo cap kinh (N/DBH):
+ Phan chia cép kinh v&i cw ly 4 cm cho cay gb va 2 cm cho tre nira, 16 6
+ Sap xép sb cay trong cac 6 mau theo tirng cép kinh

+ Tinh toan sb cay trén ha: M6i cap kinh duoc diéu tra & cac 6 phu cé dién tich khac nhau,
sO cay trén ha & cac cap kinh khac nhau dworc tinh toan dwa vao cac cong thirc sau:

Déi v&i DBH <6 cm va H > 1.3m:

N/ha = Z N(DBH < 6¢cm) Ct10

3.14 - n,
For DBH from 6 — 22 cm:

04—
N/ha = ~ ZN (6 < DBH < 22cm) Ct 11
(o}

100
Déi v&i DBH: 22 - 42cm"

N/ha = —— ZN (22 < DBH < 42cm) Ct12
Déi voi DBH =42cm
_ 1ot Ct13
N/ha = 500 nOZN (DBH = 42c¢m)
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Trong d6 no la sd 6 mau ctia méi trang thai rng, DBH Ia dwdng kinh cay va N/ha 1a sb cay
trén ha

- Tinh toén tri¥ lwong 6 mdu, va quy ra trén ha cho timng trang thai rieng: Mot twong quan
H/DBH qén dwoc Iép trong vung phgc vu cho viéc tinh toan thé tich cay va trir lwgng lam
phan. S cay theo cap kinh dwoc sap xép (N/DBH), tir day két hop véi twong quan H/D
va twong qua thé tich (V, m?®) véi hai nhan té6 DBH va H, tinh dwoc thé tich cay, 6 va trén
ha cua tirng trang thai rirng.

Déi véi rirng 14 rong thwong xanh, c6 thé str dung twong quan H = f(DBH) va phuwong trinh

thé tich cay ding theo 2 nhan t6 V = f(DBH, H) ctia Bao Huy va cdng sw (2012) lap cho Tay

Nguyén:

H(m) = (0.799577 + 1.05918*In(DBH_cm))? Ct14

V(m3) =exp(-9.802 + 1.8829*In(DBH) + 1.06268*In(H)) Ct15

- Tinh toan sinh khéi/carbon cho 6 mau va quy ra cho méi trang théi rirng: M&i 6 mau
dwoc tinh toan sinh khéi va carbon théng qua sap xép phan bé N/DBH va chuyén dbi tiy
DBH sang sinh khéi trén mat d4t (AGB) va Carbon (AGC) nhé cac mé hinh sinh trac da
dwoc thiét 1ap theo hai nhan té H va DBh hodc mét nhan t6 DBH. T day quy ra ha cho
tirng trang thai, khdi rirng.

Mb hinh sinh trdc da dwoc xay dwng béi chwong trinh UNREDD (2012) & Viét Nam cho
kiéu rl‘fng Ia rdbng thwd'ng xanh, :tre 16 6, rirng khdp va moét sb kiéu rirng khac coé thé dwogc sk
dung. B4i vé&i rivng thong, cé thé sir dung mé hinh theo IPCC (2006).

Trong trwéng hop chi cé ham sinh khéi, thi lwong C dwoc tinh theo hé sé ctia IPCC (2006):
C = 0.5*sinh khéi. Lwong CO, twong dwong duoc tinh: CO2 = 3.67C.

Mot s& mé hinh wéc tinh sinh khdi & Viét Nam nhw sau:
Rteng la réng thwong xanh vang Tay Nguyén:

Sinh khéi (AGB) trong cac bo phan cay trén méat dat (Than, v, 1a va canh), st dung mé hinh
sinh trac cuia UNREDD (2012):

AGB = 0.222*DBH23¢7 Ct 16
Sinh khéi dwéi mat dat (BGB) dworc tinh qua hé sé chuyén déi tir AGB:

BGB = 0.275 * AGB Ct17
Carbon trong sinh khéi trén mat dat (AGC):

AGC = 0.5* AGB Ct18
Carbon trong sinh khéi dwéi méat dat (BGC):

BGC = 0.5*BGB Ct19

V6i AGB Ia sinh khoi clia cay rivng phan trén mat dat, kg/cay; DBH don vi cm; AGC la
carbon trong sinh khdi trén mat dé,\t, don vj kg/c,é\y; BGB la sinh khoi dwi mat dat, don vi kg/
cay; BGC la carbon trong sinh khoi dwéi mat dat, don vi kg/cay

2 UN-REDD 2012. Tree allometric equation development for estimation of forest above-ground biomass
in Viet Nam. UN-REDD Progreamme Viet Nam, Hanoi, Viet Nam
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- Rirng tre, 16 6 & Tay Nguyén:

Sinh khéi trén mét dat cda tre, 16 6 (ABG) bao gém trong than, |4 va canh & Tay Nguyén st
dung mé hinh sinh trdc ciia UNREDD Viét Nam (2012):

AGB = 0.182*DBH2.16 Ct 20
AGC = 0.5"AGB CT21

V&i AGB 4 sinh khéi ctia cay tre 16 6 phan trén mat dat, kg/cay; DBH don vi cm; AGC |a
carbon trong sinh khéi tre 16 6 trén mat dat don vi kg/cay

- Rirng théng: Sinh khéi cla rirng thdng cé thé s& dung mé hinh ctia Brown (1989)
AGB = exp(-1.170+2.119*In(DBH)) Ct 22
AGC = 0.5 * exp(-1.170+2.119*In(DBH)) or 0.5 * AGB Ct 23

V6i AGB la sinh khoi clia cay rivng phan trén mat dat, kg/cay; DBH don vi cm; AGC la
carbon trong sinh khdi trén mat dat, don vi kg/cay

DO voi ca hai kiéu rirng tre 16 6 va thong, st dung hé so chuyén dai tir sinh khdi/carbon trén
mat dat sang dwdi mat dat. Hé s6 mat dinh la 0.275 cia FAO (2008):

BGB =0.275 * AGB Ct24
BGC =0.275 * AGC Ct25

V&i AGB Ia sinh khéi’cﬂa cay rirng phan trén mat dat, kg/cay; DBH don vi cm; AGC la
carbon trong sinh khoi trén mat dat, don vi kg/cay
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Giai thich bang 1:

Cot 1: Sb thr tw cap kinh

Cot 2: Pham vi c& kinh cach nhau 4 cm

Cét 3: Gia tri DBH, cm binh quan ctia ¢& kinh (cm)

Cot 4: Gia tri H binh quan theo c& kinh (L4y theo phwong trinh H/DBH clia FIPI ho&c lap
cho trng vung)

Cot 5: Tdng sb cay trong tat ca cac 6 mau cé cung trang thai theo tirng ¢& kinh

Cot 6: Quy ddi sé cay ra ha theo cho tirng c& kinh

Cot 7: St dung md hinh wéc tinh AGB theo DBH va tinh cho tirng c& kinh theo gia tri
DBH binh quan

Cot 8: St dung md hinh V = f(DBH, H)

Cot 9: Cot 8*Cot 6

Cot10: Cot7 * Cote

Cot 11: Cot 10*0.5

Coét12: Cot 11 * 3.67

Béng 2: Tinh toén sinh khéi va carbon trong tre 16 6

Kiéu rirng: Trang thai:

S6 lwong 6 mau: S6 hiéu cac 6 mau:

bia phuvong: X3, huyén: tinh:
Chu rivng: Ngui hop dong:

Nguwoi tinh toan: Ngay:

STT Tudi C& kinh Téngsé Sécay AGB  TAGB  TAGC
(cm) cay & cac /ha (kg/cay) (tdn/ha  (t&n/ha

6 mau

1 2 3 4 5 6 7 8 9 10
1 1 0-2 1

2 2 2-4 3

3 3 4-6 5

4 4 6-8 7

5 5 8-10 9

6 6 10-12 11

Total

Giai thich bang 2:

Cot 1: Sé thir tw cip kinh, cap tubi

Cot 2: Tuditre 16 6

Cbt 3: C& kinh theo cw ly 2 cm

Cét 4: Gia tri DBH, cm binh quan cta c& kinh

Cot 5: Téng sb cay tre 16 6 trong tat c& cac & mAu co cling trang thai theo tirng ¢& kinh
Cot 6: Quy dbi sb cay ra ha cho tirng c& kinh

C6t 7: Str dung mé hinh wéc tinh AGB theo DBH clia rirng tre 16 6 va tinh cho tirng c&
kinh theo gia tri DBH binh quan

Cot8:Cot7*Cote

Cot9: Cot8*0.5

Cot 10: Co6t 9 * 3.67
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Giai thich bang 3:

M&i trang thai sau khi tinh toan cé duoc gia tri M/ha, sinh khéi/ha va C/ha va CO2/ha tirng
thoi diém. Téng hop lai theo 16 rirng, 16 c6 trang thai nao thi st dung gia tri binh quan
carbon trang thai d6, ciing véi dién tich sé tdng hop dwoc tbng trir lwgng rieng, sinh khéi, C
va CO2 cua 16, tir day tdng hop theo tiéu khu, xa, huyén, chi rirng. Cu thé nhw sau:

- Cot 1: Sé tht tw theo 16 rirng

- Cot 2: Tén tinh

- C6t 3: Tén huyén

- Co6t4:Tén xa

- Co6t5: Tén chu rirng

- C6t 6: Sb hiéu tiéu khu

- C6t7:Ténlbé rirng

- C6t 8: Trang thai cta 16 rirng

- Cot 9: Dién tich cta |6 rirng thdng ké trén ban dé

- Cot 10: Trir lweng binh quan/ha (m3/ha) cla trang thai dwoc tinh & biéu 1
- Cot11: Cot10 * Cot 9

- Cot 12: Téng carbon tAn/ha cla trang thai, dwoc tinh & biéu 1 va 2
- Cot13:Cot12*Cot9

- Cot14: Cot 13 *3.67

7.2 Tinh toan thay ddi trir lwong, sinh khéi va carbon rirng

S dung phwong phap thay déi bé chira car‘bon (Stock — diference method) ctia IPCC .
(2006). Trong trwdng hop nay dwa vao hai lan diéu tra do tinh trir lwgng carbon & cac bé
chtra, tinh toan dwoc tang gidm binh quan cla lwgng carbon theo céng thirc sau:
Ct, Ct
— b 1
ACy = —2 1
tp — 4 Ct 26
Trong do:
- AC,: Thay dbi sinh khdi, carbon, CO, rirng trén mat dét
- Ct*: Téng sinh khéi/carbon, CO, & thoi diém t, hoac t,
t, t,: Thoi diém do tinh th& nhat va the 2
Pé tinh duoc CO, rt‘mg phat thai (Forest Carbon Emisions) hogc CO, rirng hép thu (foyest
carbon absorption), khoi lwgng carbon & hai th(‘yi’diém. Trén co s& carbon tinh toan, hap
thu hoac phat thai CO, ’,[l‘.l’ rirng dugc tinh toan két hop véi thay dbi dién tich rirng, trang thai
rirng & hai thoi diém diéu tra (Hinh 31).
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Hinh 31: Tiép can cta IPCC dé tinh todn phét thai khi nha kinh trong Iam nghiép

(Ngudn: Tai liéu vé MRV cta chuong trinh UN-REDD Viét Nam: Activity data: D liéu thay
déi dién tich rimg (ha/ndm); Emision factor: Nhan té phéat thai dura vao diéu tra carbon
(Carbon inventory) va ham sinh hoc (Allometric equations) (tdn/ha); REED+ GHG: Phét thai
khi nha kinh ttr REDD+ (GHG emissions and removals)
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Phu luc 1: Phiéu 1: Do bién déng dién tich, trang thdi cda 16 rieng, cha rieng

Kiéu rirng va trang thai trén ban dé:

Toa dd trung tam 16 VN2000: X: Y:

Kiéu rirng thuc té: Trang thai rirng thuc té:

Chu rirng: Ngwoi hop ddng/khoan ring:
Dia phwong (Thoén, xa, huyén, tinh):

Tiéu khu

Khoanh

Lo

Nguw&i do tinh: Ngay:

Anh chup: C6/Khéng:

No Toa dd VN2000 bén goccliald M0 ta thay déi: Mat rivng, Ly do thay ddi
rieng, chd rivng thay déi trang thai rivnge

XY XY XY XY

Ghi chi: Méi vung khoanh vé thay déi dién tich, trang thai duoc luu trong GPS dang track
va duoc dat tén theo sbé hiéu tirng ving khoanh vé

Giai thich Phiéu 1:
- Cot 1: Sb hiéu cta ving khoanh vé dwoc déat thdng nhat, vi du la 1, 2, 3. Néu khoanh vé
& 16 rirng khac thi dirng phiéu khac.

- Cot2, 3,4 va5: Ghitoa dd X vaY tr may GPS & 4 gbc cta dién tich rirng thay dbi.
Trong d6 X la gia tri bén trén va Y la bén dwéi trong trang toa do cia GPS.

- Cot 6: M6 ta rd hai hinh thirc: i) Mt rirng; i) Gidm chat lwong rivng vi du vira khai thac
chon

- Cot 7: Néu ly do cuia sw thay dbi, vi du chat rirng 1am ray, sau khai thac theo ké hoach
nam 2013, ...
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Phu luc 2: Céc méau phiéu do dém trong 6 mau
Phiéu 2: Do dém cay g6 trong 6 mau

S6 hiéu 6 mau: Kiéu rirng - Trang thai trén ban dé:
Toa do VN2000: X: Y:

Kiéu rirng thuc té: Trang thai rirng thuc té:

Cha rirng: Ngudi hop ddng/khoan rirng:

Dia phwong (Thoén, xa, huyén, tinh):

Tiéu khu Do cao (m)

Khoanh Che phu tan cay (%)

Lo Do dbc 6 mau

Nguoi diéu tra: Ngay:

Anh chup: C6/Khéng:

Do cay gé c6 DBH 2 6¢cm trong tat ca cac 6 phu

Stt  Loai DBH Ghichu No. Loai Ghi chu
: 2 (cm) :
Dia Pho Dia
phwong thong phwong
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
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Phiéu 3: Ghi chép sé lwong cay gé tdi sinh c6 DBH < 6cm va H > 1.3m trong 6 c6 bén
kinh 1m

S6 hiéu 6 mau:

Stt  Loai Sécay Ghicha Stt Loai Sé cay Ghichu
Dia Phéb Dia Phé
phwong thong phwong théng

1 26

2 27

3 28

4 29

5 30

6 31

7 32

8 33

9 34

10 35

11 36

12 37

13 38

14 39

15 40

16 41

17 42

18 43

19 44

20 45

21 46

22 47

23 48

24 49

25 50
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Phiéu 4: Po dém tre nira 16 6 trong 6 tron cé ban kinh 5.64m

S6 hiéu 6 mau: Kiéu rirng - Trang thai trén ban dé:
Toa do VN2000: X: Y:
Kiéu rirng thuc té: Trang thai rirng thuc té:
Chu rirng: Ngudi hop ddng/khoan rirng:
Dia phwong (Thén, xa, huyén, tinh):
Tiéu khu: Do cao (m):
Khoanh: Che pht tan cay (%):
Lo: Do dbc 6 mau:
Nguoi diéu tra: Ngay:
Loai tre, 16 6: Chiéu cao binh quan (m):
Anh chup: C6/Khéng:
Stt DBH (cm) Tudi Ghicht  Stt DBH (cm) Tudi  Ghich
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Déi véi le, nra tép véi DBH<2cm: (Khéng do tirng cay) chi do cac chi tiéu sau:
Loai: Chiéu cao binh quan (m)
Sé cay: DBH binh quan (cm):
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Phu luc 3: Dung cu, vét liéu can thiét trong PCM/PFM cho 1 té ky thuat

Stt  Hang muc Muc dich
1| Ban db hién trang rixng c6 ranh gioi cai |1 Kiém tra giam sat dién tich
chu rirng, hé gia dinh nhéan khoan rieng |6 rirvng, chu rirng
va 6 mau Dinh vi 6
2 | Ban d6 bd tri 6 mau Cai 1 Xac dinh vj tri  mau trén
thwe dia
3 | GPS Cai |1 Xac dinh ranh gici, thay dbi
dién tich vi tri 6 mau
4 | Pin cho GPS Cai 10
May chup hinh sb Cai |1 Chup anh 6 mau, toa do
GPS
6 | Phiéu do thay ddi dién tich rirng (Phiéu 1) |Phiéu| 50 Ghi chép thay dbi dién tich
Day c6 gut mau theo ban kinhd mau |Cai | 4 Lap 6 mau hinh tron phan
phu tang
8 | Pia ban, do cao, déc (Clinometter) Cai 1 Dinhrhu’c'rngJ do cao cay, do
d6é doc 6 mau
9 | Thwéce do duwdng kinh Cai 2 Po dwong kinh cay gb
10 | Bang sat dé viét sb hiéu 6 mau Cai |20 Ghi sb hiéu 6 mau cb dinh
11 | Son Hop Ghi s6 hiéu 6 mau
12 | Co Cai |5 Ghi s6 hiéu 6 mau
13 | Bua Cai 1 Dong bang 6
14 | Dinh Kg 5 bong bang 6
15 | Phiéu do rirng gb, tre nira Phiéu| 50 Ghi chép sb liéu 6 mau
(Phieu 2, 3va 4)
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Phu luc 4: Béng tra chiéu dai céng thém ban kinh 6 mau theo dé déc

Ban kinh 6 mau tron (m)

Do déc (do) 1.00 5.64 12,62 17.84
Xanh chudi Vang Xanh bién Do

0 0.00 0.00 0.00 0.00
2 0.00 0.00 0.01 0.01
4 0.00 0.01 0.03 0.04
6 0.01 0.03 0.07 0.10
8 0.01 0.06 0.12 0.18
10 0.02 0.09 0.19 0.28
12 0.02 0.13 0.28 0.40
14 0.03 0.17 0.39 0.55
16 0.04 0.23 0.51 0.72
18 0.05 0.29 0.65 0.92
20 0.06 0.36 0.81 1.14
22 0.08 0.44 0.99 1.40
24 0.09 0.53 1.19 1.69
26 0.11 0.64 1.42 2.01
28 0.13 0.75 1.67 2.37
30 0.15 0.87 1.95 2.76
32 0.18 1.01 2.26 3.20
34 0.21 1.16 2.60 3.68
36 0.24 1.33 2.98 4.21
38 0.27 1.52 3.40 4.80
40 0.31 1.72 3.85 5.45
42 0.35 1.95 4.36 6.17
44 0.39 2.20 4.92 6.96
46 0.44 2.48 5.55 7.84
48 0.49 2.79 6.24 8.82
50 0.56 3.13 7.01 9.91

Ghi chi: Chi cong thém béan kinh 6 mau khi do déc > 10 do
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Phu luc 5: Cai dat GPS theo hé toa dé Vn2000

Cai dat GPS khi str dung Vn2000 theo thong sé ctia Bd Tai Nguyén Méi trwerng dbi véi ca 2
mui 48 va 49 va 2 mui 30 hoac 60
1) Do6i v&i nhém cac loai ban do cé ty Ié tir 1/10.000 dén I&n hon (mui chiéu 30)

« Longtude Origin: Thay ddi gia tri nay tuly theo kinh tuyén gitra (truc) cta méi tinh
theo bang kém theo dwéi day (Vi du: tinh Dak Lak thong sd nay dwoc thay déi la: E
108030.000)

+ Scale: + 0.9999000

» False Easting: 500000.0m

» False Northing: 0.0m

+ Datum:
- DX=-192
- Dy=-39
- DZ=-111
- DA=0
- DF=0

2) DPoi v&i nhém cac loai ban d6 cé ty 1é tir 1/25.000 dén nhé hon (mui chiéu 60):

. Longtudp Origin: E1050 ho&c E1110 ho&c E1170 twong (rng v&i vi tri ban dé dang &
mui chieu th&r 48 (1020-1080) hoac 49 (1080-1140) hoac 50 (1140-1200).

+ Scale: + 0.9996000
* False Easting: 500000.0m
* False Northing: 0.0m

» Datum:
- DX =-192
- DY=-39
- Dz=-111
- DA=0
- DF=0
Lwuy:

- Déi véi may GPS 76, ngoai cac tham sb Dx, Dy, Dz con thé hién 2 tham sé DA va DF
nén co thé thay doéi ngay trong Menu Set up/Location/Map Datum/User. Tuy nhién trong
may dinh vi GPS Garmin Colorado thi chi thé hién 3 tham sé Dx, Dy va Dz. Riéng DA va
DF can phai vao Menu Set up/Position format/User Spheroid mai thé hién 2 tham sé nay
dé thay déi.

- Can xem kinh tuyén gitra mac dinh ctia VN2000 va mui chiéu dé khai theo tinh nhw
sau. Vi du: Ban d Dak L&k, ty 1& 1:100.000, nhung mui chidu 30 va kinh tuyén gica 1a
108030’ va nhw vay thi scale la 0.9999 (&rng mui 30).
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