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LOI CAM DOAN

Luén an duoc hoan thanh trong khuén khé Chuong trinh ddo tao tién si
khoa 22/2010 tai Vién Khoa hoc Lam nghiép Viét Nam. T6i xin cam doan cong
trinh nghién cau nay 1a caa ban than t6i. Cac sé liéu va két qua trinh bay trong

luan &n 1a trung thuc, néu cé gi sai t6i chiu hoan toan trach nhiém.

Luan an ké thira s liéu cdy mau xac dinh sinh khéi cay ring cua dé tai
khoa hoc cng nghé trong diém cap Bo “Xac dinh lugng CO, hap thu cia ring
la rong thuong xanh vung Tay Nguyén lam co sé tham gia chuong trinh giam
thiéu khi phat thai tir suy thodi va mat rimg” do PGS.TS. Bao Huy chu tri, thuc
hién tir 2010 — 2012, trong d6 Nghién ctiu sinh 1a thanh vién chinh cua dé tai
tham gia truc tiép vao toan bo qué trinh thuc hién dé tai va da duoc chu tri dé
tai cling cac cong su dong y cho phép sir dung trong luan an. Cac so liéu con
lai va 12 chu dao cua luan an nhu 6 mau xac dinh sinh khéi 1am phan, thu thap
s6 lidu danh gia cac phuong phap va cdng cu giam sat carbon ring véi su tham

gia ciia cong dong la do tac gia thu thap.

Tac gia

Pham Tuan Anh



LOI CAM ON
Luén 4n nay dugc hoan thanh theo Chwong trinh dao tao tién si khoa
22/2010 tai Vién Khoa hoc Lam nghiép Viét Nam.

Trong qué trinh hoc tap, nghién ctu va hoan thanh luan an, Nghién cau
sinh d4 nhan duoc sy quan tam gilp d& rat 16n tir Vién Khoa hoc Lam nghiép
Viét Nam, UBND tinh Pak Néng, gia dinh, dong nghiép, cac to chic, ca nhan
c6 lién quan, dic biét Ia tir ngudi hudng dan khoa hoc va cong dong dong bao
dan toc Chau Ma tinh Lam Dong.

Téc gia xin bay to 10ng biét on sau sic dén PGS.TS. Bao Huy, véi tu
cach 1a nguoi huéng dan khoa hoc, da danh nhiéu thoi gian va cong suc cho

viéc huong dan va giup d& Nghién cau sinh hoan thanh luan an nay.

Xin trén trong cam on sy quan tam, giup do cua lanh dao Vién Khoa hoc
Lam nghiép Viét Nam, Ban Pao tao va Hop tac quoc té, Vién Nghién cau Lam

sinh trong qua trinh hoc tap, nghién ctu tai day.

Tran trong cam on GS.TS. V& Pai Hai, GS.TSKH. Nguyén Ngoc Lung,
GS. TSKH. bé Pinh Sam, PGS. TS. Triéu Van Hung, PGS. TS. Phung Vin
Khoa, TS. Lé Xuan Truong, TS. Pao Céng Khanh, TS. Vii Tan Phuong,
PGS.TS. Tran Vian Con, PGS.TS. Vii Nham va TS. Bang Thinh Triéu vé nhiing
y kién gop y quy béau cho luan an.

Cam on 1anh dao UBND tinh Dik Nong di tao diéu kién thuan loi trong
qué trinh thuc hién dé tai.

Cam on Bo mon Quan ly Tai nguyén rirng va Moi truong, khoa Nong
Lam nghiép — trudng Pai hoc Tay Nguyén; Trung tim Nghién cau dat, phan

bon va méi trudng Tay Nguyén da hd tro cho toi trong qué trinh xu 1y s lidu.



Tran trong cam on cac nhdm cong ddng Chau Ma xa Loc Béc, Loc Bao
va Loc Lam; chuyén vién k¥ thuat caa hai cong ty TNHH MTV Lam nghiép
Loc Bac va Bao Lam thudc huyén Bao Lam, tinh Lam Dong d3 tham gia tich
cuc trong suét qua trinh nghién ctu, thar nghiém cac phuong phap PCM trén

hién truong.

Chan thanh cam on su chia sé cia gia dinh, nhirng gitp d& cua ban be va

ddng nghiép da hd tro toi trong sudt qué trinh hoc tap va nghién cau.

Sau cuing, xin tran trong ghi nhan sy gitp d& cua tat ca nhiing ai da quan

tam, ho tro toi trong qua trinh hoc tap, nghién ctu va thuc hién luan an.

Tac gia: Pham Tuin Anh
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MO PAU

1. Swcan thiét cha luan an

Dé gop phan giam nhe bién ddi khi hau, thé gi6i da bat dau khoi dong
mot chuong trinh “Giam phat thai tir mat ring va suy thoai rimg” (Reducing
Emissions from Deforestation and Forest Degradation - REDD). Sang kién
REDD dugc hinh thanh trén nguyén tic co ban d6 1a chi tra tai chinh cho cac
nuéc dang phat trién dé han ché lugng khi phat thai CO; tir linh vuc 1am nghiép
thong qua thuc thi ké hoach va chuong trinh nham ngan chan mat ring va suy
thodi rieng (UN-REDD, 2011 [94]; Bao Huy, 2012 [7]).

Viét Nam 1a mot trong s cac qudc gia dau tién duge Lién hiép qubc lya
chon, hd trg xay dung va thuc hién thi diém chién luoc quéc gia vé REDD tur
nam 2009 (UN-REDD, 2011 [94]). Cac nudc tham gia can dua ra bang chimg
ctia giam phat thai tir thay d6i stir dung dét thong qua két qua dya vao cac hanh
dong cuaa chuong trinh REDD. Theo do, hé théng do luong, bdo céo va tham
dinh (MRV) phat thai cAp qudc gia nhu 13 mot bo cong cu dé chimg minh vé
cac chi s6 giam luong khi thai hodc ting cudng loai bo cac khi gy hiéu tng

nha kinh.

Giam sat carbon rirng cé su tham gia (PCM) la mot noi dung quan trong
trong hé théng MRV cuia chuong trinh REDD. Casarim et al., (2013) [2] d3 dua
ra dinh nghia: “PCM la mdt phwong phdp nham tang cwong Sw long ghép vé
thé ché cia da bén lién quan dé tinh todn heong khi phéat thai trong chwong
trinh REDD ”. PCM can duoc coi nhu 1a mot thanh phan cua quan ly, giam sét
ring c6 su tham gia (PFM). Sy tham gia ¢ dy duoc hiéu 1a cac bén lién quan
khac nhau thuc hién cac chirc nang khac nhau dya trén nhiém vu tur trung wong
dén dia phuong. Hau hét cac thao luan vé PCM trong nhiing tai liéu REDD+

déu tap trung vao van dé huy dong cong déng giam sat cac hoat dong cua



REDD+ va thuong duoc gigi han cho cong viéc thu thap dir liéu trén hién
truong (UN-REDD, 2011 [94]; Huy, 2012 [7]). REDD huéng dén viéc t6 chuc
thuc hién ¢ cac cong ddng nghéo séng gan ring va sinh ké phu thudc vao ring,
dé cong ddng cd thé tham gia giam sat rimg va c6 duoc ngudn tai chinh chi tra,
bu dip cho nhitng nd luc cua ho. Shrestha (2010) [74] cho ring can thic day
thé ché dia phuong, 1am cho vai tro cua cong dong, ngudi dan dia phuong tre
thanh trung tam trong hé théng quan ly tai nguyén thién nhién. Skutsch (2011)
[78] chi ra sy can thiét lién két giam sat carbon ring boi cong dong véi hé thong
MRV quéc gia. Vi vay can xay dung cac phuong phap do tinh, giam sat carbon
ring phu hop véi nang luc va nguon luc nhung van dam bao do tin cay dé cong

ddng c6 thé &p dung.

Mic du di c6 nhiing hoat dong gan két cong dong tham gia vao giam sat
carbon ring trong khudn kho cac chuong trinh, du &n REDD cua UN-REDD
hoac SNV (Huy et al., 2011a,b [44, 45]; Bao Huy, 2013 [8]; Huy et al., 2013
[48]); hodc su cam két giita ngudi dan va co quan quan |y 1am nghiép trong
viéc giam sat carbon riing & mot sé quéc gia nhu Nepal, An Do, Indonesia,
Tanzania, Mozambique va ké ca Viét Nam. Thé nhung hau hét cac hoat dong
duoc phat trién cha yéu dua vao su cam két cua cong déng. Tham chi da cé
hudng dan dé thuc hién PCM nhu Huy et al., (2013) [48], huéng dan nay dua
vao két qua nghién ciru va hudng dan qudc té, tuy nhién chua co bao cao kiém

nghiém danh gia trén thuc té ¢ Viét Nam.

Dé dong gop vao co sé khoa hoc va thuc tién trong xay dung giam sat
carbon ring c6 sy tham gia & Viét Nam, dap (ng yéu cau caa UNFCCC (2001)
[93] chling t6i tién hanh nghién ctu dé tai “Xdy dung phwong phdp dé cong
dong iing dung trong do tinh, gidm sat carbon ring 14 réng thwong xanh ¢ Tay

Nguyén”.



2. Muc tiéu caa luan an

V& Iy luan:

Thiét 1ap duoc co so 1y luan va céch tiép can dé xay dung phuong phap
giam sét carbon ring c6 su tham gia cia cong dong.

Vé thuc tién;

Luan an ¢ cac muc tiéu cu thé dé dap tng nhu cau thuc tién nhu sau:

- Lap duoc cac md hinh udc tinh sinh khéi cay rung va 1am phan trén va
dudi mat dat cho ring 14 rong thuong xanh ving Tay Nguyén, véi cac bién so
dau vao cong dong c6 kha ning do dac chinh xac;

- Xa&c l1ap va tham dinh d6 tin cy, hiéu qua cta cac phuong phép, cong cu
ap dung trong tién trinh giam sét carbon ring c6 su tham gia cua cong dong;

- Xay dung duoc huéng dan giam sat carbon ring cé sy tham gia cua cong
dong (PCM).

3. Y nghia khoa hoc va thuc tién cia luan an

Y nghia khoa hoc:

Cung cap co so khoa hoc trong xay dung phuong phéap va cong cu dé hd
tro cong dong giam sat carbon rimg dat d6 tin cay va hiéu qua chi phi.

Y nghia thuc tién:

Xay dung duoc hudng dan giam sat carbon ring ¢é sy tham gia cua cong
ddng trén co so lya chon cac phuong phap, cong cu, bé chia carbon dé giam
sat dat do tin cay va co hiéu qua chi phi.

4. Nhirng dong gép méi caa luan an

Pong gop méi caa luan an bao gom:



B sung, cap nhat co s¢ khoa hoc dé xay dung mé hinh uéc tinh sinh
khdi cay ring va 1am phan véi bién sé dau vao cong ddng c6 kha ning do dac

chinh xac.

Xay dung dugc cac phuong phap va cong cu phu hop ap dung trong giam

st carbon ring c6 sy tham gia cua cong dong.
5. Cau truc caa luan an

Luan &n bao gom 132 trang (chua ké tai liéu tham khao va phu lyc), trong

d6 bao gdm céc phan sau:

M¢ dau. Phan nay dé cap cac noi dung: su can thiét cua luan an, muc tiéu,
¥ nghia hoa hoc va thuc tién, nhitng dong gép mai cua luan an va cau trac luan
an.

Chuong 1: Téng quan van dé nghién ctu.

Chuong 2: Di tugng, ndi dung va phuong phap nghién cuu.

Chuong 3: Két qua nghién ciu va thao luan.

Két luan, ton tai va kién nghi.

Danh muc céc cong trinh khoa hoc da cong b cua tac gia.

Tai liéu tham khao.

Phu luc: Gom 19 phu luc co sé dir liéu xay dung luan an.



CHUONG 1: TONG QUAN VAN PE NGHIEN CUU
1.1 Trén thé giéi
1.11 Cac khdi ni¢m lién quan PCM

Mot s6 khai niém lién quan dén do tinh va giam sat carbon ritng, PCM

dugc thdng nhit nhu sau:

Carbon rimg: Puoc hiéu 13 lugng carbon tich liy trong hé sinh théi ring,
nam trong 5 bé chira theo IPCC (2006) [52], bao gdm trong thuc vat ring trén
mat dat, thuc vat ring dudi mat dat (r& cay), gd chét, tham muc va carbon hitu
co trong dat (SOC).

Giam sat carbon rung: Cung cap thuong xuyén thay doi dién tich (bang
anh vién tham & quy mo 16n va dir liéu mat dat & quy md nho) va cac bé chia
carbon ring dua vao céc hoat dong nham giam phat thai tir REDD+; trong d6
cong dong va cac bén lién quan can dugc tham gia vao giam sét carbon ring
(Gerrand, UN-REDD, 2014 [38]).

Sinh khéi trén va dudi mat dat: La sinh khéi ¢ thuc vat rirng nam trén va
dudi mat dat caa rung (IPCC, 2006). Thuc vat ring noi chung lai bao gom
nhiéu dang Séng khac nhau nhu cay g6, cay bui, day leo, tham tuoi, ... do do
chung duoc xac dinh bang cac phuong phap khac nhau. Trong d6 sinh khdi cay
g6 la quan trong nhét vi c¢é khdi lwgng 16n nhat, gdm sinh khéi cay gd phan trén
mat dat (AGB), sinh khéi cuaa ré cay duéi mit dat (BGB); AGB va BGB duoc
udce lugng thdng qua cac mod hinh sinh trac (Huy et al, 2016a,b,c [47, 49, 50]).

1.1.2  Vai tré, vi tri ciia gidm sdt carbon rirng cé sw tham gia ciia cong dong
trong hé thong gidm sdt rieng quéc gia va chwong trinh REDD
i)  Hé thong gidm sat rimg quéc gia va giam sat carbon ring ¢ sw tham

gia cua céng dong



Vickers (2014) [96] d3 gi6i thiéu rd rang vé vai trd cua giam sét ring co
su tham gia (Participatory Forest Monitoring - PFM) trong hé théng giam sét
tai nguyén ring qudc gia (National Forest Monitoring Systems - NFMS).
Gerrand (2014) [38] di so do hda vai trd va vi tri caa cong dong trong hé thong

giam sat riing quéc gia & Hinh 1.1 bén dudi day.

A\ 4

Trang web

Diéu tra rirng quéc

Giam sat va bao
cao hoat déng
cla REDD+

Giam sat clia cong
dong

gia (NFI)

Diéu tra khi nha
kinh

Thém dinh thay
ddi dién tich rirng
qudc gia (D liéu
hoat dong — AD)

Giam sat khac lién

o quan dén rirng

- O

Hinh 1.1: Hé théng giam st ring qué'c gia va dong gop cua giam sat rung co si tham gia
cua cong dong (Gerrand, UN-REDD, 2014)

Nhu vay véi khung khai niém méi nay lam rd Giam sat (M: Monitoring)
v6i Po ludng (M: Measurement) trong MRV. O nhitng qudc gia tham gia
chuong trinh REDD, hé thong giam sat ring qudc gia gom co diéu tra kiém ké

ring va diéu tra, bao c4o phét thai khi nha kinh; bao gém hai nhém nhu sau:

- MRV: Cung cip thay doi dién tich ring qua anh vién tham; thay doi tai
nguyén rimg qua diéu tra— kiém ke rirng va bao céo khi nha kinh tir 1am nghiép.
- Giam sat: Cling cung cap thay doi dién tich dya vao anh vién thim nhung
duogc 1am thuong xuyén dya vao cac hoat dong nham giam phét thai tirf REDD+;
cong dong tham gia vao giam sat, thdng tin tai nguyén rieng, phat thai duoc cap

nhat trén website.




Trong d6 PFM/PCM sé& tham gia chii yéu vao giam sat tai nguyén ring

& Cp co so va dong gop cho hé thdng giam sét tai nguyén ring qubc gia.

i)  Hé thdng MRV trong chwong trinh REDD va giam sat carbon ring c6

sy tham gia cua céng dong

Vickers (2014) [96] d4 xac dinh véi cac quy wdc, thoa thuan quédc té hién
c6, khong c6 gi ngan can cong déng c6 mot vai trd trong MRV cua chuong
trinh REDD ¢ cap qubc gia. Dé theo ddi sy phét thai hay hap thu CO, tir ring,
khai niém MRV duoc su dung (M: Measurement, R: Reporting, V:
Verification). N6 bao gom viéc do ludng phét thai/hap thu khi nha kinh tir rirng
(M), bao cao lugng phat thai/hap thu (R); va cudi cung dit liéu nay dugc tham
dinh 4o tin cay (V).

- M (Measurement): Po ludng phéat thai va thay d6i sir dung ring, bao
gom hai nhom di liéu can thu thap:

o Activity data: Thay doi dién tich ring (mat ring), trang théi ring (suy
thodi). Ban do thay doi sir dung ring, trang thai rimg duoc xay dung theo
dinh ky song song véi xac dinh luong phat thai dé 1am co so cho viéc
tinh tong lwong phét thai hay hap thy cho tirng chu ring, khu vue va quéc
gia. Trong d6 anh vién thdm va su tham gia cua cong dong duoc tién
hanh (Vikers, 2014 [96]).

o Emission Factor: Phat thai CO, trén don vi dién tich, ddi tugng, trang
thai rimg va dat 1am nghiép. Trén timg don vi rimg/dat rimg dinh ky xéac
dinh lwong carbon phéat thai do suy thoéi va mét rimg thong qua diéu tra
6 mau trén mit dat két hop véi sit dung cac md hinh sinh tric uéc tinh
carbon hoic du bao qua anh vé tinh. Huéng dan thiét 1ap mé hinh sinh
trac da duoc xay dung rong rdi (Dietz et al., 2011 [32]; Villamor et al.,
(2010) [97]; Johannes va Shem, 2011 [58]; Pearson et al., 2007 [64];



Picard et al., 2012 [67]; Silva et al., 2010 [76]). Nhiéu m6 hinh wéc tinh
sinh khdi trén mat dat da duoc thiét lap, dac biét 1a cho ving nhiét d6i
(pantropic) (Basuki et al., 2009 [16]; Brown, 2002, 1997 [20, 19]; Chave
et al., 2005, 2014 [27, 28]; Ketterings et al., 2001 [60]);
- R (Reporting): Bao cao phat thai khi nha kinh tir quan ly rirng (Emission
Estimates). Du bao lugng CO, phat thai tir quan Iy ring, bao gom tich sé giita
luong phét thai trén don vi dién tich trang thai x dién tich cac trang thai.
- V (Verification): Tham dinh. Chuyén gia cia UNFCCC s& tham dinh dix
liu phét thai ma mdi khu vuc, qudc gia bao cdo. Noi dung tham dinh bao gom
thay doi dién tich/trang thai rimg va lugng phét thai/hap thy trén timg don vi
dién tich.
Ngoai ra trong thuc té thuc hién REDD+ con xuét hién khai niém Giam
sat (M: Monitoring) dé dong gop cho hé théng MRV. C6 nghia MRV 1a hé
théng dir liéu phét thai theo dinh ky kiém ké khi nha kinh, tuy nhién viéc st

dung, tac dong vao ring dién ra thuong xuyén, vi vay can ¢ giam sat.

Hinh 1.2 minh hoa ndi dung thuc hién MRV dé uéc tinh luong phét thai
khi nha kinh ttr ring (UN-REDD Viét Nam, 2011 [94]).



R - X .
I-M: PO LUONG .I R: BAO CAO
e Phat thai/hap
Tht?é/hd:s;:len thy B&o céo khi nha kinh
o 9 Emission GHGs Report
Activity Data
Factors

| V: THAM PINH

Ban thw ky UNFCCC
| Chuyén gia doc lap I

Hinh 1.2: MRV theo IPCC (T&c gid bién tdp lai dwa vao nguson cia UN-REDD Viét Nam,
2011)

Nhiéu bao céo, nghién ciru da khang dinh cong dong da san sang, dang
va sé tham gia c6 hiéu qua trong MRV ciing nhu giam sat rirng/carbon ring
thuong xuyén. Cong viéc nay 1a phi hop véi cong dong vi su am hiéu thyc té
cua ho va chi phi cho giam sat rat thap néu so vai cac doan diéu tra rirng chuyén
nghiép (Guarin et al., 2014 [40]; Huy, 2011a,b [44, 45]; Huy et al., 2013 [48];
Paudel, 2014 [63]; Poudel et al., 2014 [70]; Scheyvens et al., 2012 [72];
Skutsch, 2011 [78]; Skutsch et al., 2009a,b [79, 80]; RECOFTC, 2010 [90];
Thomas et al., 2011 [91]; Van Laake, 2008 [95]). Pic biét 1a dé bao dam tinh
minh bach cia MRV thi sy tham gia cta cac bén lién quan la rat quan trong,
trong d6 su tham gia caa cong dong can duogc td chire va uu tién (UNFCCC,
2011 [93]; UN-REDD, 2011 [94]; Vickers, 2014 [96]; Bernard va Minang,
2011 [18]).
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1.1.3 Quadn Iy rirng cong dong va gidm sdt rieng cé sw tham gia ciia cong

dong trong REDD

Quan Iy ring cong dong (CFM) da duoc tién hanh rong rai o nhiéu qubc
gia nhu Tanzania, India, Senegal va Nepal va di chimg minh day 1a co s¢ dé
tiép tuc phat trién giam sat carbon ring c6 sy tham gia caa cong ddng va can
xem déy 1a con duong hiéu qua dé giam suy thodi ring (Skutsch et al., 2009a
[79]). Sikor et al., (2013) [75] cho thay ring chuong trinh REDD 1a co hdi quan
trong dé thiic day phat trién phuong thuc quan ly ring cong dong & Chau A
Thai Binh Duong.

Nepal 12 quéc gia hang dau trong cac nudc dang phat trién da xay dyng
va thuc hién quan ly rirng ¢6 hiéu qua tir nhitng nam 1980. Hién tai c6 hon
18.000 nhém sir dung ring & nudc nay quan Iy hon 1,7 triéu ha riang, chiém
30% dién tich ring ca nuoc (Poudel et al., 2014 [70]; Paudel, 2014 [63]). Trén
co s& kinh nghiém giam sat ring theo nhém st dung ring, véi nhiéu huéng
dan do tinh giam sat rirng trong quan ly ring theo nhém sir dung ring, Nepal
da 1an dau tién xay dung cac hudng dan do tinh, giam sat carbon ring c6 su

tham gia ctia ngudi dan, cong dong (Subedi et al., 2010 [85]).

Pé xuat két hop quan Iy riing véi sy giam séat va quyén quyét dinh cua
ngudi dan dia phuong co thé gilp quan ly ring bén viing. Hon nia, nhiéu qudc
gia da lya chon quan Iy ring cong dong 1a mot phan trung tam cua ké hoach
REDD+ cta ho. Bong thoi, REDD+ ¢6 thé cai thién co hoi thanh cong cho
CFM (Angelsen, 2009 [14]).

Hién nay da c6 mdi quan tam dang ké lién quan dén quyén loi cua cong
dong khi tham gia REDD+ nhung dong thoi cing c6 nhitng e ngai rang mot so
cong ddng co thé mat quyén tiép can ring cho sinh ké cua ho néu nhu tin chi

carbon duoc khang dinh, bai vi Iic bay gid cac to chire 1am nghiép khéc cd thé
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s& can thiép quyén quan Iy nhitng khu ring nay (Angelsen, 2009 [14]).
Kajembe et al., (2012) [59] d4 chi ra mdi quan hé giita REDD+ dé giai quyét

giam nhe bién doi khi hau va phat trién sinh ké cua cong dong.
1.1.4 Mé hinh wéc tinh sinh khoi cdy rieng

Dé udc tinh sinh khéi, carbon tich lily trong hai bé chtra quan trong la
phan trén va dudi mit dat caa cay ring, can ¢d cac mé hinh sinh tric, d6 1a cac
mé hinh quan hé gitra sinh khi véi cac nhan t6 diéu tra cay ring hoac 1am phan
(Brown et al., 1989, 2001 [22, 23]; Brown, 1997 [19]; Brown va Iverson, 1992
[21]; Chave et al., 2005 [27]; Picard et al., 2012 [67]).

Vé bién sé dau vao ciia md hinh sinh trédc

Bién sé dau vao quan trong nhat caa md hinh sinh khéi 1a duong kinh
ngang nguc (D) (Brown et al., 1989, 2001 [22, 23]; Brown, 1997 [19]; Brown
va Iverson, 1992 [21]), sau d6 1a khdi lugng thé tich gé (WD), va chiéu cao cay
(H) (Chave et al., 2005 [27]; Basuki et al., 2009 [16]; Ketterings et al., 2001
[60]). WD dung dé chuyén doi tir thé tich cay sang sinh khoi va rat bién dong
¢ cac loai khac nhau (Picard et al., 2012 [67]; Chave et al., 2006 [29]). Khi ttng
dung md hinh, WD khdng thé do dac truc tiép trén hién truong ma thudng duoc
tinh binh quén theo loai dwa vao co s dir liéu WD c6 san (Fayolle et al., 2013
[35]; IPCC, 2006 [52]; Chave et al., 2009 [30]). Xa hon, mét sé tac gia da dé
nghi dung bién sé duong kinh tan cay (CD) hoac dién tich tan 14 (CA) dé cai
thién do chinh xac va tin cay caa mé hinh sinh khéi (Dietz et al., 2011 [32];
Henry et al., 2010 [41]).

Vé dang va phwong phdp wéc lwong md hinh sinh khéi

MGt céch phd bién, mé hinh udc tinh sinh khéi thuong duoc ude luong
theo md hinh tuyén tinh c6 dang logarit hoa hoac phi tuyén tinh (Picard et al.,
2012 [67]; Chave et al., 2014 [28]). Mot s6 lugng 16n cac bai bao da cong bd
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da dé nghi ham power la thich hop cho md hinh sinh trac n6i chung voi mot
hay nhiéu bién s dau vao (Pearson, 2007 [64]; Picard et al., 2015 [68]). Trong
mot sé trudng hop md hinh parabol bac 2 ciing dwoc st dung (Brown, 1997
[19]; Brown et al., 1989 [22]). Basuki et al., (2009) [16] da stir dung m6 hinh
mil duoc tuyén tinh héa dang logarit ¢é 1ap md hinh sinh khdi cay rung trén
mat dat cua kiéu ring khop ving thap ¢ Indonesia, sau d6 so sanh véi md hinh
parabol bac cao cua Brown et al., (1989) [22] va Chave et al., (2005) [27]. Két
qua cho thdy mé hinh power dugc tuyén tinh hoa dang logarit ¢ sai s6 nhé hon
va c¢6 do tin cdy cao hon nhd ham logarit da 1am giam sai sé do bién dong di

licu sinh khoi cay rung trén mat dat (AGB) cao ¢ céc cap duong kinh 16n.

Vé phuong phap thiét 1ap mé hinh sinh khéi, hau hét déu ap dung mé
hinh power theo céch tuyén tinh héa bang ham logarit va &p dung phuong phap
binh phuong t6i thiéu dé uéc lugng va danh gid cac tham sd ciia md hinh
(Brown, 1997 [19]; IPCC, 2003 [51]). Trong khi d6 Picard et al., (2012) [67]
da chi ra hiéu qua vé sai s6 néu ap dung phuong phap phi tuyén c6 trong so.

M6 hinh sinh trdc chung hay riéng loai, theo chi thuc vat than gé

O nhitng quéc gia véi cac kiéu rirng c6 sé loai cay gd it, cac mo hinh
sinh trac hau hét duoc lap theo loai dé tang do chinh xéc va tin cay, vi giira cac
loai c6 sy khéc biét vé WD va cac dic diém sinh hoc lién quan dén luu gitr
carbon trong sinh khéi (Jenkins et al., 2003 [57]). Vi du Jenkins et al., (2004)
[56] da tong hop duoc 2.640 md hinh sinh khdi dya vao bién s6 D dé udc tinh

sinh khéi & cac bo phan va toan bo cay rieng khu vuc Bic My.

Vi su da dang thuc vat than goé cua rung nhiét déi, viéc xay dung cac
mé hinh sinh tric cho tirng loai cu thé 1a khong thuc té, vi vay hau hét cac nha
khoa hoc tap trung vao thiét Iap cic md hinh da loai nhung gia ting sé luong

cay mau dé giam sai s6 va ting do tin cay, vi du nhu Brown (1997) [19] d4 st
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dung 371 ciy mau va Chave et al., (2005) [27] da st dung 2.410 cay mau khi

1ap mé hinh chung cho nhiéu loai viing nhiét déi.

Basuki et al., (2009) [16] d3 1ap mot s6 md hinh sinh khéi cho ring khop
viing thap theo céc chi thuc vat than gd uvu thé. Tuy nhién tac gia lai chi tap
trung vao viéc so sanh luya chon dang ham ma khong danh gia, so sanh do tin
cay cua viéc str dung mé hinh chung cho nhiéu loai véi mé hinh cho ting chi

thuc vat.

M6 hinh sinh tric chung viing nhiér déi hay riéng cho tieng vang sinh

thai, quéc gia cu thé

Jaraetal., (2015) [54] va Chave et al., (2014) [28] da chi ra rang cac mo
hinh chung cho ving nhiét déi c6 kha ning dan dén sai s6 hé thong 1én dén
400% khi &p dung cho ting lap dia cu thé. Vi vay, phét trién cac mé hinh sinh
trac theo dia phuong c6 thé 1a mot thay doi tot va mong doi s& cung cap sai s6
thap hon mo hinh chung cho viing nhiét d6i (Chave et al., 2014 [28]). Temesgen
et al., (2007, 2015) [88, 87] da dé nghi phat trién cac md hinh sinh khéi hoan
chinh trong d6 c6 tinh dén sy anh huong cua lap dia, mat do cay ring trén mot
dai khong gian rong.

M6 hinh sinh khéi cay rirng dwéi mat dit (BGB)

Do chi phi cao cua thu thap dit liéu hién trudng sinh khdi ré cay ring nén
md hinh ugc tinh BGB con rat it trén thé gii (Yuen et al., 2013 [101]; Ziegler
et al., 2012 [102]). Xay dung md hinh udc tinh BGB dic biét co y nghia doi
Vi ring nhiét d6i Dong Nam A, vi hién tai cac mé hinh BGB chu yéu cho viing
nam dén trung tm chau My (Hertel et al., 2009 [42]).

M6 hinh sinh khéi cay rieng, 1am phan dé ap dung véi di# ligu dau vao

ciia cong dong
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Trén thuc té da c6 rat nhiéu mé hinh wéc tinh AGB theo bién sé dau vao
don gian 1a D, phi hop vai dir liéu dau vao cua cong ddng. Cac mé hinh nay
thuong cho ca vung nhiét d6i nhu cua Brown (1997) [19], IPCC (2003) [51],
Basuki et al., (2009) [16]. Vi vay n6 con han ché vé sai sé do khac biét ving
sinh thai.

1.1.5 Ng¢i dung va phwong phdp ciia giam sdt carbon ring coé sw tham gia

cua cong dong

FAO (2008, 2010) [33, 34] nhan manh mat rung khdng chi ting cuong
phat thai khi nha kinh ma con anh huong dén sinh ké va van héa cua cong dong
dia phuong. Vi vay chuong trinh REDD dugc xem nhu 12 méot co hoi dé dén bl
cho cong dong séng phu thudc vao ring théng qua nhitng nd luc giam sat, quan
Iy ring, bé chia carbon ring cua ho. Peskett (2008) [65]; IUCN (2007) [53] da

dé xuat thuc hién chuong trinh REDD huéng dén ngudi nghéo.

V& phuong phap, Van Laake (2008) [95] da dé xuat xay dung cac md hinh
quan hé gitra sinh khéi va carbon tich lily trong hé sinh théi rirng véi cac nhan
td diéu tra rung don gian nhu loai, mat dg, chu vi cay; day la cac nhan t6 ma
nguoi dan dia phuong cé thé do dém, tir day giam sat duoc lugng carbon theo
thoi gian. Cho dén nay da c6 nhiéu co quan, ca nhan, du &n nghién ciu, t6 chic
phat trién phuong phap luan va cac tiép can dé thu hat ngudi dan dia phuong,
cong dong ban dija trong do tinh, giam sat cac bé chira carbon ring ciing nhu
thay doi dién tich ring (MacDicken, 1997 [61]; Van Laake, 2008 [95]; Subedi
et al., 2010 [85]; Scheyvens et al., 2012 [72]; Thomas et al., 2011 [91];
Danielsen et al., 2013 [31]; Guarin et al., 2010 [40]; Huy, 2011b [45]; Paudel,
2014 [63]; Poudel et al., 2014 [70]; Shrestha, 2010 [74]; Skutsch, 2011 [78];
Skustch et al., 2009a,b,c [79, 80, 81]; RECOFTC, 2010 [90]; Vickers, 2014

[96]).
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Scheyvens et al., (2012) [72] nghién ciru diém dé phat trién phuong phap
tiép can c6 su tham gia trong do tinh carbon rirng & bdn quéc gia Pong Nam A
bao gom: Campuchia, Indonesia, Lao va Viét Nam. Nhin chung véi viéc lya
chon nguoi dan nong cbt va tap huan chi tiét, dy an nay da chang minh manh
mé rang cong dong cd kha nang do tinh rimg chinh xac va déng goép quan trong

trong giam sat thay ddi sir dung dat ring.

Tai Nepal, Subedi et al., (2010) [85], khi chuong trinh REDD bt dau thi
phuong phap do tinh carbon ring trong quan ly ring cong dong o day ciing
duoc xay dung lan dau tién dya vao kinh nghiém trong quan Iy rirng theo nhém
st dung ring. Bao gom céc noi dung chinh: Thiét lap ranh giéi riing va 6 mau;
Thiét 1ap 6 mau cd dinh; Lap ké hoach va chuan bi; Binh vi 6 mau va do tinh
trén hién truong; Phan tich dix liéu; Phan tich ro ri carbon & cac bé chira; Kiém
soat chat lugng.

Tai liéu duoc phat trién rat day du cac nodi dung, phuong phap tinh toan
carbon riing & tat ca cac bé chira. Mot so chi tiéu khang dinh cong dong ¢ thé
lam t6t nhu ap dung kién thirc ban dia trong phan loai ring, s dung GPS, lap
6 mau hinh tron phan tang, do cy rung, can sinh khdi, l1dy mau. C6 thé xem
day la mét tai liéu k¥ thuat kha hoan chinh cho can bo ky thuat hién truong.
Tuy nhién n6 chua lam rd cong dong c6 thé tham gia & ndi dung nao, chi tiéu
do dém giadm sat ndo. Mot s6 chi tidu ki thuat phic tap nhu 1ap ban d6 phan
loai riing bang GIS, tinh toan s lugng 6 mau can thiét va bé tri ngau nhién trén
ban d6, sdy mau, phan tich carbon hitu co trong dat, st dung md hinh sinh trac,
... thi nguoi dan dia phuong c6 thé ap dung duoc hay khong hay 1a do can bo
ky thuat dia phuwong hd tro? Cong dong ¢ Nepal ¢é thé hiéu 1a ai? Trinh d6 hoc

Van, chuyén moén da dugc dao tao?
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Skutsch et al., (2009a) [79] ciing cho thay & 6 qudc gia viing chau A va
chau Phi, c4c ndi dung va phuong phap da duoc phat trién dé cong dong &p
dung bao gém: vé& ban do ranh gigi ring bang GPS va chuong trinh GIS nhu
ArcPad; phan loai trang thai ring dua vao loai cay, mat do, kich thuéc, ..; thiét
lap va do cay trong & mau hinh tron phan tang theo cap kinh; xac dinh lai vi tri

6 mau cb dinh; can khéi luong tham tuoi, tham muc, 1ay mau.

Xu huéng chung dé cong ddng c6 thé tham gia tién trinh giam sat carbon
ring 1a cac phuong phap luan, ki thuat phic tap dugc diéu chinh, thiét ké tro
nén don gian dé cong ddéng c6 trinh do hoc van khong cao co thé ap dung
(Shrestha, 2010 [74]). Ngoai ra, ciing can thiic day thé ché dia phuong, 1am cho
vai trd cua cong dong, ngudi dan dija phuwong tré thanh trung tam trong hé théng
quan ly tai nguyén thién nhién.

Tuy nhién di c6 nhiing dé nghi khac nhau vé kha niang ciia cong dong
trong do tinh cac bé chira carbon ring, Subedi et al., (2010) [85] & Nepal cho
rang cong dong c6 kha nang thu thap dir liéu dé udc tinh carbon cua ca 6 bé
chua; trong khi d6 Skutsch et al., (2009a) [79] cho rang cong dong chi nén tap
trung do tinh cac bé chira carbon trong cay gd trén mat dat, thuc vat ngoai gd
va tham muc; khong do luong carbon trong dat do sy phuc tap caa ky thuat
trong udc tinh thay doi theo thoi gian; dong thoi carbon trong cdy dudi mat dat
c6 thé dé dang udéc tinh qua hé sé chuyén ddi tir phan carbon trong cay trén mit
dat.

Ngoai ra theo xu hudng hién dai trong diéu tra tai nguy@n va van thu hut
duoc sy tham gia ctia cong ddong; mot sé nha nghién cau, du an REDD ciing da
cb gang xay dung cac phuong phap giup cong ddng st dung cac cdng nghé hién
dai nhu anh vién tham, GIS, Mobile phone dé gidm st carbon ring. Vi du nhu
Skutsch et al., (2009a) [79] va Guarin et al., (2010) [40] da thu nghiém cho
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cong dong st dung pham mém Cyber Tracker va Google Earth trén Mobile
phone dé 1ap ban d6 giam sat tai nguyén ring. Tiép can nay théng qua mot sé
dao tao cho cong dong dé ho cé thé thu thap dugc mot sd thong tin co sd. Muc
dich 1a nham nang cao tinh s hitu dir liéu cia cong ddng cling nhu giam chi

phi trong giam sat carbon ring.

Cyber Tracker nguyén thity dugc phét trién dé giam sat da dang sinh hoc
& Nam Phi bai Louis Liebenberg. N6 duoc thiét ké than thién, st dung trén
Smart phone thdng qua hé thong dinh vi toan cau (GPS) cho ngudi ban dia
khong quen thudc véi may tinh, tham chi khdng biét doc biét viét. Cong dong
c6 thé st dung Cyber Tracker dé lap ban do ranh gigi, trang thai rimg. N6 ciing
cung cip cac menus dé c6 thé nhap di liéu 6 mau, dir liéu dau vao cua cac bé

chtra carbon.

Cyber Tracker 1a phan mém ma nguén mé, do d6 cé thé tiép tuc dugc
phét trién; dong thoi nd co thé két hop véi cac anh vé tinh cua Google Earth va
cac phan mém GIS sir dung ma nguén mo nhu ILWIS. Tuy vay tiép can nay
can dugc danh gia can than tinh phd hop caa né trong hé théng quan ly, giam

st ring quéc gia.

1.1.6 D¢ tin cdy, chi phi va hiéu qud cia sw tham gia ciia cong dong trong

giam sat carbon rung

Trudce day hau hét viéc giam sat rimg thuong duoc thuc hién boi cac co
quan chuyén mon bén ngoai (Goldsmith, 1991 [39]; Spellerberg, 2005 [84]),
nhung cach tiép can nay da bi chi trich 12 qua tén kém dé duy tri va phu thudc
vao céc k¥ nang ma khong phai 1a khong thé thay thé duoc (Sheil, 2001 [73]).
Do tin cay cua s6 lidu do cong dong do dac va cung cap ludn 1a van dé
gay tranh cdi, va ludn c6 dinh kién cho ring cong dong véi trinh d6 thap sé& do

dac rirng c6 sai s6 cao va dan dén két qua sai léch 16n trong viéc wdc tinh sinh



khdi va carbon rimg. Nguoc lai véi nhan dinh nay, Skutsch et al., (2009b,c)

[80, 81] trén co sé so sénh sai léch giira két qua wéc tinh sinh khéi trén ha tir s6

liéu do cong dong thuc hién véi sb liéu do tu van chuy@n nghiép. Viéc so sanh

nay duoc tién hanh ¢ cac kiéu ring soi, thdng, ring hdn giao ¢ ba nudc An D9,

Nepal va Tanzania. Két qua cho thiy su sai léch caa hai déi tugng do dac (cong

ddng va tu van chuy@n nghiép) chi bién dong tir 1— 7%. Pay 1a mot sai léch gan

nhu khong dang ké va hoan toan c6 d tin cay néu sir dung di liéu do cong

dong do dac (Bang 1.1).

Bang 1.1: Su khac biét giira woc tinh sinh khéi béi cong dong va co quan chuyén
nghiép ¢ Tanzania va khu vuc Himalaya

Pia phwong, kiéu rirng

Udgctinh béi  Udc tinh béi % khac biét

cong dong €O’ quan
chuyén
nghiép
Lang Dhaili, Uttarkhand, An Do
- Rung s6i ddng tudi
Sinh khéi trung binh (tin/ha) 64,08 66,97 4
Sai tiéu chuan 25,42 25,46
- Rirng sbi hdn giao
Sinh khéi trung binh (tin/ha) 173,39 188,05 7
Sai tiéu chuan 59,09 62,37
- Rurng hdn giao sbi - thdng suy thoéi
Sinh khéi trung binh (tin/ha) 66,29 66,87 <1
Sai tiéu chuan 17,75 18,16
Lang Lamatar, Nepal. Rung soi
Sinh khéi trung binh (tin/ha) 125,28 125,99 <1
Sai tiéu chuan 72,56 50,47
Khu bao ton riing Kitulangalo, Tanzania
Sinh khéi trung binh (tin/ha) 42,19 43,15 2
Sai tiéu chuan 8,65 3,75

Ngudn: Skutsch et al., 2009¢

Tuong tu nhu vay, Danielsen et al., (2013) [31] cho thay khéng c6 sai

khéc ¢6 ¥ nghia trén 289 6 mau trong ving Pong Nam A khi uéc tinh carbon

thong qua két qua do tinh cua cong dong va co quan chuyén nghiép.
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Ngoai ra, mot van dé khac luén dugc quan tam la chi phi khi cong dong
tham gia vao viéc giam st carbon ring so voi co quan, tu van chuy@n nghiép.
Skutsch et al., (2008, 2009¢) [77, 81] ciing da thu thap dit liéu vé chi phi trong
4 nam & bén cong dong va so sanh vai chi phi do tu van chuyén nghiép véi di
liu dau ra nhu nhau 13 wéc tinh sinh khi trén ha ring. Két qua cho thay chi
phi can dé cong dong do dac, gidam sat carbon ring thap hon rat nhiéu so véi
chi phi do co quan chuyén nghiép thuc hién. Bang 1.2 cho thay chi phi trung
binh cta cong dong tir 3 — 21 USD/ha, xap xi 5 — 34% so véi chi phi do co quan
chuyén nghiép 1a 61 USD/ha; Pay s& 1a mot co hoi tao ra hiéu qua kinh té cao
hon cho cong dong khi dugc chi tra theo két qua trong khudn kho chuong trinh
REDD+. Tuy nhién dinh mutc cong lao dong cua cong dong trong khu vuc
nghién ctru duoc tinh 1a 2 USD/ngay, day 1a mot dinh mac chi phi kha thap,
can ¢ xem xét lai cho phu hop gia tri lao dong ma cong dong tham gia.

Bang 1.2: Chi phi cho giam sét carbon ring bdi céng dong so sanh Vi co quan
chuyén nghiép.

Pia diém Di¢n _ N Chi phi d
!a_Ale . . ¢ Chi phi do cong dong tien hanh lpA 1eo c?’ qlfim
nghién ceu  tich chuyén nghiép tien
. (USD/ha) .
rieng hanh (USD/ha)
(ha) Nam1l Nim2 Nim3 Nim4 Hang niam
Kitulangalo 1,020.0 5 3 2 1 10
Handei 156.0 17 12 8 2 44
Mangala 28.5 53 37 24 6 176
Ayasanda 550.0 8 6 5 1 13
Trung binh 438.6 21 15 10 3 61
% 34% 24% 16% 4% 100%

Ngudn: Skutsch et al., 2009¢. Chi phi caa cong dong duoc tinh 1a 2 USD/ngay

Skutsch et al., (2009a) [79] trén co sd két qua cta cac du &n quan 1y ring
cong dong & sau qudc gia & Chau A va Chau Phi di chi ra ring néu cong dong
duoc tap huan thich hop thi ho c6 thé 1ap ban dé va do tinh céc bé chira carbon.

Céc du an nay da chi ra nguoi dan dia phuong vai trinh @6 van hoa 16p 4-7, dac
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biét 12 nhitng ngudi da tham gia vao quan ly ring cong dong (CFM) dé dang
dugc dao tao dé tién hanh diéu tra rung theo céc tiéu chuan do IPCC (2003,
2006) [51, 52] dua ra.

1.2 O trong nuéc

1.2.1 Chwong trinh UN-REDD ¢ Vigt Nam, vai tro vi tri ciia cong dong trong

do tinh, giam sdt carbon rieng

Giam thiéu khi phat thai tir mat ring va suy thoai ring — REDD — dugc
dé xuat tai Hoi nghi cap cao Lién hiép quoc vé Bién doi khi hau lan tha 13
(COP 13) dién ra tai Bali, Indonesia vao thang 12 nam 2007. Sau d6 REDD
duoc bo sung thanh REDD+, bao gém nam nhom hanh dong: Giam phét thai
tir pha rirng; Giam phat thai do suy thodi ring; Bao ton trir lwong carbon ring;
Quan 1y ring bén vitng; va Nang cao trir luong carbon ring (Casarim et al.,
2013 [2]).

Viét Nam 1a mét trong chin quéc gia dau tién duoc chon dé thi diém
Chuong trinh UN-REDD va ciing 1a mét trong nhiing nudc dau tién nhan duoc
phé duyét cho dé xuat: San sang thuc thi REDD+ (R-PIN) thuoc Quy doi tac
Carbon trong LAm nghiép (FCPF) ciia Ngan hang Thé gidi (WB). Tir nam 2009,
Chinh phu Viét Nam, Chuong trinh UN-REDD va Ngan hang Thé gigi cing
phdi hop trién khai nhiéu hoat dong dé san sang tham gia REDD+ trong tuong
lai (UN-REDD Viét Nam, 2016 [3]). Ttr nhitng thanh cong dat duoc cua giai
doan 1, Viét Nam tro thanh qudc gia dau tién trong 47 nudc dbi tic UN-REDD
dugc chuyén sang giai doan 2.

Niam 2012, Tha tuéng Chinh phi da ban hanh quyét dinh s6 799/Qb-
TTg ngay 27/6/2012 vé viéc phé duyét Chuong trinh hanh déng quédc gia vé

“Giam phat thai khi nha kinh théng qua nd luc han ché mit rirng va suy thoéi
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ring, quan ly bén viing tai nguyén ring, bao tén va nang cao trir luong carbon
rimg” giai doan 2011-2020.

Chuong trinh UN-REDD giai doan 1 dugc thyc hién trong 3 nam (9/2009
dén 9/2012) v&i muc tiéu hd tro Viét Nam chuan bi cac bude co ban dé thyc thi
REDD va Lam Pong 1a dia phuong duy nhat dugc chon trién khai thi diém tai
2 huyén Lam Ha va Di Linh. O giai doan 2 (2016-2020), chwong trinh UN-
REDD m¢ rong ra 6 tinh, gém: Léao Cai, Bic Kan, Ha Tinh, Binh Thuén, LAm
Pong va Ca Mau. Hau hét cac tinh da ban hanh ké hoach hanh dong REDD giai
doan 2016-2020. Tuy nhién van d& PCM chwa dugc chu trong. Hién nay, Bo Nong
nghiép va Phat trién nong thon dang to chic lay y kién dé gop y Dy thao Quyét
dinh cua Tha tudéng Chinh phu thay thé Quyét dinh s6 799/QD-TTg (UN-
REDD Viét Nam, 2016 [3]).

Céch tiép can c6 su tham gia trong hé thong do tinh, giam sat rimg nham
bao dam cai thién dugc hoan canh rimg va cung cap thong tin ring co chat
luong va s6 luong tét hon (Wode va Bao Huy, 2009 [100]; Sikor et al., 2013
[75]). Theo Sikor et al., (2013) [75] thi ngoai cac ban quan 1y rirng, ngudi dan
dia phuong 1a nhém quan 1y rimg 16n nhat ¢ Viét Nam. Rimg duéi sy quan 1y
dia phuong bao gdm ring giao cho cong dong va hd gia dinh, véi tong dién
tich 1én ti 3.3 triéu ha — hon Y tong dién tich ring cta ca nude. Hon 19% dién
tich rung (twong duong 2.6 tri¢u ha) dang duoc tam thoi quan ly boi chinh
quyén dia phuong. Mot phan hodc toan bo dién tich nay du kién s& dugc giao
cho ngudi dan dia phuong. Vai s lidu ké trén, 16 rang ngudi dan dia phuong
c6 mt vai trd sdng con trong quan 1y rimg; ho s& 1a mot déi tac khong thé thiéu

trong tién trinh thuc hién REDD+.

RECOFTC (2010) [90] cho ring dé gia ting co hdi cho cong dong tham

gia REDD, Chinh phu Viét Nam can quan tdm va nd luc thuc thi mot ) gidi
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phap dugc dé xuat nhu sau: i) Pay manh chuong trinh giao dat giao rimg; ii)
Thuc thi phap luat quan 1y rirng ¢6 hiéu qua; ii1) Lam rd chirc nang cua cac co
quan nha nudc trong quan 1y rimg; iv) Giam thap nhat chi phi giao dich; v) Cac
uu dai tam thoi cho cong déng: Can ¢ nhitng hd tro tam thoi cho t6i khi co thé

tién hanh chi tra REDD dua vao két qua thuc té.

Giam sat carbon ring c6 su tham gia (PCM) & Viét Nam bao gom 4
nhom bén lién quan: cac t6 chire cap qudc gia, td chuc chinh quyén dja phuong,
cong dong va cac to chic phi chinh phi, t6 chirc tu nhan (Casarim et al., 2013

[2]). Hinh 1.3 chi ra c&c nhém bén lién quan chu chét trong PCM.

Hinh 1.3 cho thay cong dong dong vai trd quan trong trong ap dung cac
quy trinh quéc gia dé thu thap di liéu tir co s& phuc vu do ludng va giam sat
thay doi rimg, thay ddi carbon rirng. Céch tiép can cua Casarim et al., (2013)
[2] ciing nhu cta Huy (2011a, b) [44, 45], Huy et al., (2013) [48] di phan biét
mot cach rd rang vai tro, nhiém vu va chirc nang cua cac bén lién quan trong
PCM, dic biét 1a cong d6ng. Trong d6 ngudi dan dia phuwong dua vao cac huéng
dan, quy trinh tir trung wong, tinh va ké hoach cua tinh, huyén dé t6 chuc viéc
do tinh, giam sat tai nguyén ring, carbon rung.

PCM vi vay c6 thé dong gop vao cung cap dit liéu thay doi dién tich ring
(Activity Data — AD) va hé s phat thai (EF)/hé sé hap thu (RF) dé bao céo
thay dbi trir lugng carbon ring trong REDD.
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Céac td chire cap quoc gia:
« Xay dyng quy trinh va cac tiéu chuan thu thép, xac minh,
¥ va& phéan tich di¥ héu
va phan tang rung quoc gia
au cho nhimg dong gop cua PCM vao viéc
0N QUOC gia
« Quan ly thdng tin, dénh gia, bo cdo, va ap dung chinh
sach

Cac 16 chire chinh quyén dia phuong:
« Lap k& hogch va phén bb ngudn lrc cho cac hogtdgng -
giam sat =
» Tap huéin cho cac nha quan Iy va cén b thu thap dir figu L
tai dia phuong R ————

+ Lap ban dd quyén sty dyng va quan Iy ddt rimg va dang ||
ky ’
+ Quan ly thang tin/dd liéu, bao cao, va thuc hién ké hoach g

phuong):
« Ap dung quy trinh thu th&p va quan 1y dir igu tai thuc dja 7 —
« Tién hanh phin tich co ban va béo cao nhu cAu quan Iy /(Y
clia dia phuong =
+ Ap dung théng tin quén ly thich Urng va quan Iy rimg ‘
+ Xay dung nang lrc gidm sat neng (quan Y va diéu hanh)

« M5 trothic ddy cac chueng trinh quéce als vé REDD
« Tiép nhan su hd tro rdng hon vé xa hoiky (huattal chink
« fam bao chit leong va finh minh bach cda hé théng tnh toan cac-bon

Céc t6 chive phl chinh phd va khu vue tw nhin
« Curig cép ha try cho céc do tac khi ¢o yéu cau

Hinh 1.3: C&c nhom bén lién quan cha chét va chite ning chinh trong PCM (Casarim et
al., 2013)

Cac md hinh wéc tinh sinh khéi, carbon ring va céc ban do phan loai
ring, thiét ké va b tri & mau ngau nhién can duoc thiét 1ap ¢ cip qudc gia,
tinh. Trén co s& cung cap cung voi cac hudng dan don gian dé cong ddng co
thé ap dung trong do tinh, giam sat cac chi tidu thich hop. Tir két qua do tinh,
giam sét cua cong ddng cd thé chuyén doi thanh hai nhém dix liéu thay doi dién
tich riing (Activity Data) va phét thai/hap thu CO, (Emissions Factor), 1am co
s cho bao céo giam phat thai trong hé thdng MRV cua REDD+.

Casarim et al., (2013) [2] d& dé& xuat mot quy trinh van hanh PCM trong
REDD nhu ¢ Hinh 1.4.
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Quy trinh di lieu
Thiét ké chon mau

Thu thap dir liéu
Huéng dan:
Thu thap dir lieu

Cac hé so phat thai/hap
thu va tinh toan dir lieu
hoat dong

Cap quoc gia

Cép dia phuong

Cac bén dia phuong

........ Lwa chon
Béo cao qubc gia/

Luu y: Hinh & trung tam chi ra trach
quéc & vé khi thai nhiém Ién hon

Hinh 1.4: Khung vdn hanh PCM cho viéc tinh toan triz lwong carbon trong REDD
(Casarim et al., 2013)

Trong khung van hanh néi trén da phan chia rd nhiém vu cho ba cip, bén
lien quan chinh (cp québc gia, cap dia phuong va cong ddng) trong do tinh,
giam sat carbon rimg. Trong dé cip qudc gia dua ra quy trinh, thiét ké chon
mau, cac hé s6, md hinh sinh khéi; trong khi dé cap dia phuong va cong dong
chiu trach nhiém t6 chirc thu thap dit liéu phuc vu cho tinh toan hai nhém dix
liéu thay di dién tich ring va phat thai/hap thyu carbon. Khung véan hanh dé
xuat nay 1a kha cu thé dé 1am rd trach nhiém mdi bén va 1am cho vai trd va vi
tri cia PCM duoc rd rang va thira nhan trong hé théng MRV.

Theo du bao, dir liéu thu thap tir PCM s& duoc tich hop trong diéu tra

ring qudc gia NFI tai Viét Nam theo mot khung don gian nhu thé hién trong
Hinh 1.5.
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Cép quéc gia, viing: Tdng cuc ; Xac dinhlsé 6 mau can thiét n; cho mdi
LN (NF1) Phan chia trang thai/khéi rirng khéi v6i P = 95%, E = 10%
Chilcuc CN © Ban dd phan khdi rirng | Ban db phan b6 6 mau ngau nhién +
GPS

:

Thiét 1ap 6 mau

Do tinh sw thay ddi dién tich Do tinh cac chi tiéu quy dbi
g rirng ra trv lwong, sinh khéi
carbon, dong thwc vat

I t

Chi rirng: Do tinh hing n&m
Viing, quéc gia NFI 5 nam

-

Quan ly, gidm s&t chét lvong

(QAY QC) Q 2 lr Y .z It hAt
- N§i bd: Chi cuc LN Chi cuc uan ly va glam sat cha
kiém lam - lwong

- Boc lap: Vién trwdng dai hoc

:

He th(‘zng s dién bién tai Téng hop thay ddi di ligu Cai tién - Quan ly, cap nhat
nguyén rirng quoc gia: (S, M, theo thoi gian: d@ liéu trong hé théng theo
O CEEE I L - Dién tich |1 ™|dai dién bién tai nguyén rirng

X& - huyén — tinh - tong cuc lam - Thay ddi bé chira carbon clia kidm 1am
nghiép - Thay d6i M

- Thay d8i BTV

|

Hinh 1.5: H¢ théng do inh, giam sdt va bdo cdo tai nguyén rang, sinh khoi va carbon (két
hop PCM véi hé thong quoc gia) (Huy et al., 2013)

Trong khuon kho mo ta trong hinh trén, diéu tra - kiém ké rimng qudc gia
(NFI) cung cip ban d6 phan loai rimg duoc giai doan tir anh vién tham va heé
théng cong nghé thong tin dia 1y (GIS). Thong tin NFI ciing can cung cip va
xéac dinh sb lugng va vi tri ciia 6 méu ciing nhu chuan bj cic ban d6 6 miu.
Nhitng ban dd nay s& dugc cung cap cho cac chu rimg va cong dong va dugc

thuc hién theo dinh ky do mdi ndm nam.

Ho gia dinh, cong dong da dugc giao/khoan bao vé rimg va cac cong ty
lam nghi€p, ban quan ly rung dac dung, rimg phong ho 1a nhiing ¢4 nhan, don
vi thuc hién gidm sét carbon c6 sy tham gia. Cac thong s6 co ban nhu loai cay,
duong kinh ngang nguc (D), cac thong tin dong thuc vat dugc xac dinh do
ludng trong 6 mau duogc xac 1ap boi NFI theo ranh gidi hanh chinh. Su thay doi

vé dién tich rimg ciing duoc theo ddi thudng xuyén hang nam hoic dinh ky.

Pé bao dam chat luong va kiém soat chat lugng do ludng trong 6 mau va
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giam sat cac thay doi dién tich rung dugc phan cap dén cap tinh, cac co quan
nhu Chi cuc Kiém lam, tu van dc 1ap nhu cac truong dai hoc,vién nghién ctru

s& tién hanh danh gia, giam sat (Huy et al., 2013 [48]).
1.2.2 M6 hinh wéc tinh sinh khoi

Dé dong gop cho viéc wdc tinh hap thu va phét thai CO; ring trong thuc
hién cac du an theo co ché phat trién sach (CDM) va tiép theo 1a cac chuong
trinh UN-REDD, du 4n REDD ¢ Viét Nam, c4c nha khoa hoc d4 thiét 1ap nhiéu
m6 hinh sinh trac dé udc tinh sinh khoi, carbon ring cho cac kiéu ring chinh &
cac vung sinh thai trong ca nuéc (Bao Huy, 2009, 2012, 2013, 2016 [6, 7, 8,
10]; Bao Huy et al., 2014 [9]; V5 Dai Hai, 2008 [4]; Vi Tén Phuong, 2006,
2012 [11, 12]; Phuong et al., 2012 [66]; V& Pai Hai va Bang Thinh Triéu, 2012
[5]; Sola et al., 2014a,b [82, 83]; Huynh Nhan Tri, 2014 [13]; Huy et al.,
2016a,b,c [49, 47, 50]).

Vé bién sé dau vao ciza md hinh sinh tréc

Bién s6 dau vao quan trong nhat caa mé hinh sinh khéi 1a D, sau d6 1a
WD va H (V5 Dai Hai va Dang Thinh Tridu, 2012 [5]; Bao Huy, 2013 [8];
Huynh Nhan Tri, 2014 [13]; Phuong et al., 2012 [66]). Xa hon, Huy et al.,
(2016a) [49] cho thay khi bo sung thém bién sé CA vao mé hinh ba bién s6 (D,
H va WD) da giam duoc sai s6 tuyét di trung binh (MAPE%) 14 5%.

Vé dang va phwong phdp wéc Iwong mo hinh sinh tréc

Ciing nhu trén thé gidi, md hinh sinh trac duoc chon lya pho bién la dang
ham power, tuy nhién phuwong phap udc lugng mé hinh chu yéu Ia logarit tuyén
tinh hoa va &p dung phuong phap binh phuong téi thiéu (V6 DPai Hai va Bang
Thinh Triéu, 2012 [5]; Bao Huy, 2013 [8]; Huynh Nhan Tri, 2014 [13]). Trong
khi d6 phuong phap wdc luong truc tiép mé hinh phi tuyén tinh Maximum

Likelihood c6 trong sé da chi ra do tin cdy cao hon do nan chinh mé hinh phu
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hop véi su phan tan dir liéu quan sat AGB khi D tang (Sola et al., 2014a,b [82,
83]; Bao Huy, 2016 [10]; Huy et al., 2016a,b,c [49, 47, 50]).

M6 hinh sinh trdc chung hay riéng loai, theo chi thuc vt than gé

Huynh Nhan Tri (2014) [13] da thiét 1ap m6 hinh theo mét sé ho thuc
vat chinh va cho thay c6 db tin ciy cao hon so véi md hinh chung cac ho. Huy
et al., (2016¢) [50] da thiét 1ap md hinh AGB theo bién sé duong kinh ngang
nguc (D) cho hai chi uu thé caa ring khop Viét Nam la Dipterocarpus va
Shorea, tac gia da chi ra md hinh 1ap cho chi thuc vat c mét bién sé dau vao
D ciing cho db tin cdy cao hon md hinh chung nhiéu loai véi ba bién sé6 D, H
va WD. Vi vay néu lap dugc mo hinh theo chi thi khdng chi giam sai s6 do loai
ma con giam duoc chi phi trong viéc thu thap s6 liéu. Ngoai ra tac gia con cho
thay md hinh 1ap theo chi thuc vat & Viét Nam va Indonesia chua c6 su sai khac
rd rét vé sai sé trén co s¢ tham dinh véi 200 1an rat mau ngau nhién dé tinh sai
sb. Két qua nay cho thay md hinh sinh khéi theo chi thyc vat than gd c6 tiém

nang ap dung cho ving nhiét dai rong lon voi do tin cay tot.
M6 hinh sinh trdc cho ting ving sinh thai

O Viét Nam, Huy va Anh (2008) [46] da khoi dau cho viéc xay dung md
hinh wéc tinh sinh khéi va carbon cho cay ring, 1am phan cua ring 14 rong
thuong xanh ¢ Tay Nguyén. Theo d6, dé chuan bi thuc hién chuong trinh UN-
REDD, cac huéng dan va 1ap md hinh sinh khéi di va dang dugc phat trién
(Sola et al., 2014a [82]), ciing v&i no 12 viéc xay dung cac co so dir lidu dé ap
dung & Viét Nam (Henry et al., 2010 [41]). Cac mé hinh dé chuyén ddi tir dix
licu diéu tra ring québc gia sang sinh khéi va carbon rimg da duoc dé nghi va
thiét 1ap cho cac kiéu rung chinh va ving sinh thai Viét Nam (Vo Pai Hai va
Dang Thinh Triéu, 2012 [5]; Phuong et al., 2012 [66]; Sola et al., 2014a [82];
Bao Huy, 2013 [8]; Huy et al., 2016a,b,c [49, 47, 50]).
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M0 hinh sinh khéi cay rieng dwéi mat dit (BGB)

Do chi phi cao trong thu thap dir liéu BGB ¢ rung tu nhién nén hién co
rat it mé hinh BGB dugc thiét 1ap, chi méi c6 cong bd cua V3 Pai Hai va Bang
Thinh Triéu (2012) [5], Bao Huy (2013) [8] va Huynh Nhan Tri (2014) [13].
CAc tac gia thtr nghiém thiét 1ap mé hinh BGB vai cac bién sé dau vao khac
nhau va cho thay mé hinh BGB c6 mét bién D c6 sai s6 nho nhat cho rung 14
rong thuong xanh vung Tay Nguyén, Viét Nam; tuy vay cac mé hinh nay chua
duoc thiét 1ap voi phuong phap phi tuyén va ciing chua danh gia sai s6 bang dix

liéu doc lap, khach quan.
M6 hinh wéc tinh sinh khéi, carbon 1am phan trén va dwéi mat dit

M hinh uéc tinh sinh khéi, carbon trén va dudi mat dat (TAGB, TBGB)
& murc 1am phan con rat han ché. Bao Huy (2013) [8] va Huynh Nhan Tri (2014)
[13] trén co s& md hinh cdy ring AGB va BGB va hé thong 6 mau bién dong
theo cap trir lwong (M) da thiét 1ap cac mé hinh TAGB (tin/ha) va TBGB
(tan/ha) véi cac bién s6 dau vao 1am phan nhu tong tiét dién ngang (G, m?/ha),
trir lwong cay dung (M, m®ha) va mat do cay ring (N, cay/ha). Tuy vay cac
mo hinh ndy méi chi duoc 1ap voi phuong phap logarit tuyén tinh hoa (chua so
sanh va&i phuong phap phi tuyén ¢ trong s6) va ciling chua dénh gia sai s6 bang

dir liéu rat mau ngau nhién, doc lap, khach quan.

M6 hinh sinh khéi cay rieng, 1am phan dé ap dung véi di# ligu dau vao

ciia cong dong

Cho dén nay cac md hinh AGB c6 bién sé dau vao don gian nhu D dé
cong dong co thé ap dung da duoc thiét lap, tuy nhién nhu cac nghién ctu da
chi ra, md hinh c6 thém cac bién s6 nhu WD, H va CA s& 1am tang tang d6 tin
(V5 DPai Hai va Bang Thinh Triéu, 2012 [5]; Phuong et al., 2012 [66]; Sola et
al., 2014a [82]; Bao Huy, 2013 [8]; Huy et al., 2016a,b,c [49, 47, 50]).
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Do vay can thiét nghién ctu giai phap dé nang cao do tin cay, giam sai
s6 md hinh khi chi voi mét bién sé D. Ngoai ra rat thiéu cac mé hinh wdc tinh
TAGB, TBGB muc 1am phan véi bién dau vao thich hop tir dit liéu cd thé giam
sét, thu thap boi cong ddng, hodc c6 mot it nhung ciing chua dugc tham dinh,
danh gia dé cung cap thdng tin vé do tin cay, sai sd (Bao Huy, 2013 [8] va
Huynh Nhan Tri, 2014 [13]).

1.2.3 Phat trién phwong phdp do tinh, gidim sdt carbon rirng c6 sw tham gia

ciia cong dong é Viét Nam

O Viét Nam, Huy (2011a,b) [44, 45], Bao Huy (2012) [7], Huy et al.,
(2013) [48] d4 ké thira phuong phap luan trén thé gidi dé phét trién phuong
phap tiép can “Giam sat carbon rirng c6 su tham gia — PCM” va da t6 chic thir
nghiém trong chuong trinh UN-REDD Viét Nam va du an REDD cua SNV.
Trong khudn kho chuong trinh UN-REDD Viét Nam, PCM di duoc tha
nghiém & hai huyén Di Linh va Lam Ha tinh Lam Pdong vao nam 2010 — 2011
va véi du an SNV-REDD, PCM ciing da duoc thir nghiém ¢ hai huyén Cat Tién
va Bao Lam tinh Lam Pong trong ndm 2012- 2013. Thanh phan tham gia trong
PCM ¢ day bao gdm can bo ky thuat cac cap, nhan vién k§ thuat cac cong ty,
ban quan ly ring va dac biét 1a ndng dan nong cdt, nguoi dang c6 hop dong bao
Vé ring véi cac cong ty 1am nghiép, ban quan Iy rimg. Sau d6 t6 chic ICARF
da tiép tuc xay dung mot huéng dan do ludng, tinh toan va gidm sat carbon c6
su tham gia (Bac et. al., 2011 [15]).

PCM bao gém cac cdng cu do tinh, diéu tra don gian dé ngudi dan ban dia
c6 thé tham gia nhu giam sat thay doi dién tich rimg va xéac dinh vi tri 6 mau
bang GPS, thiét 1ap 6 mau hinh tron phan tang theo cép kinh, do tinh cac nhan

t6 chu yéu cua cdy rimg nhu xac dinh loai, duong kinh (D), can khéi luong
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tham muc, tham tuoi, do gd chét, lay mau dé quy d6i ra sinh khdi va carbon

trong 6 bé chira carbon cua ring.

Dé ap dung PCM thi tac gia ciing da 1am rd can co6 sy hd tro caa nhan
vién k¥ thuat, cung cap thong tin dau vao cua cac co quan chuyén mon nhu ban
d6 phan loai sinh khéi rirng dya vao anh vién tham, tinh toan sé 6 mau can thiét
dua vao bién dong cuaa sinh khéi, carbon rirng va sai sé cho trudc. Vé cin ban,
cong dong st dung kha tét kién thic ban dia dé giam sat thay doi dién tich,
quan ly 6 mau va do tinh cac chi tiéu co ban trén mot dén 6 bé chira carbon
ring. Cong dong co thé st dung mot sé cong cu thiét bi nhu GPS, thude do
duong kinh, thudc do d6 doc, thuéc Suunto do chiéu cao, can khéi lugng sinh
khi tuoi, ghi chép dit lidu. Pau ra dugc thyc hién bai co quan chuyén nghiép
nhu phan tich va tong hop dix liéu dé quy doi ra C va CO, rirng dya vao cac md

hinh sinh khéi cho tung kiéu riing, ving sinh thai, carbon, hé théng GIS.

Hinh 1.6 1a khai quat tién trinh PCM da duoc thir nghiém ¢ Viét Nam, V6i
dau vao la cac tap huan, ban do phan tang ring, ban d6 bé tri & mau ngau nhién
duoc cung cap boi co quan chuyén mén trung wong hoic tinh; PCM dugc tién
hanh boi cong déng, nhan vién ky thuat co sé; va dau ra 1a bién doi cac bé chta
carbon duoc phan tich xir Iy va cap nhat boi co quan chuyén mén cép tinh,

trung vong.
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Binh vi 6 mau bang GPS

ap huén vé do
tinh, gidm séat

rieng/carbon
rieng

Khoanh vé dif.-n tich rirng thay
ddi bang GPS D lieu thay doi dién

tich rirng
Activity Data

Ban dd phan Lap 6 mau bdng thudc day, dia

tang rirng ban, Suunto do déc

Emission Factor

Phat thai/hap thu CO,
Do cay rirng: Loai, D bang

thwéec cudn

Ban d6 bb tri 6

mau ngau nhién Can sinh khéi twoi thuc vat

ngoai gé, thdm muc, do gb
chét, 1y mau dat

DPau vao dwoc PCM dworc tién hanh Pau ra dwoc phan
cung cap béi co b&i Cong dong, CB ky tich, cap nhat b&i co
guan TW, tinh thuat co s& quan TW, tinh

Hinh 1.6: Tién trinh PCM dd dwoc thir nghiém ¢ Viét Nam trong cdc chirong trinh dy &n
REDD

Tién trinh thir nghiém va thé ché hoa PFM/PCM duoc thuc hién ¢ Viét
Nam tir naim 2010 dén nay, véi su hd tro ki thuat cia FAO, SNV. Két qua
mang lai kha kha quan, thu hat dugc sy tham gia caa cong dong va cac bén lién
quan & cap co so; dit liéu thu thap dugc danh gia 1a ¢ do tin cay (Huy et al.,
2013 [48])

Tuy nhién dé dwa PFM/PCM vao hé théng giam sat tai nguy@n ring qudc
gia, MRV cua REDD thi con co cac thur thach sau:

- Hé thdng diéu tra, giam sét tai nguyén rung Viét Nam truyén théng chu
yéu duoc thuc hién boi cac co quan chuyén nghiép, thiéu sy tham gia cta cong
d6ng va céac bén lién quan. Tuy trong dot kiém ké ring vira qua, mot s cong
ddng da duoc huy dong tham gia, nhung van can doi hoi c6 sy thiét l1ap vé thé

ché dé thu hit sy tham gia cia ho c6 tinh hé théng hon;
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- Dinhkién vé do tin cay cua di liéu dugc thu thap, giam séat bai ngudi dan;

- Trach nhiém va quyén loi caa cong dong khi tham gia vao giam sét tai

nguyén rirng/carbon ring chua dugc thiét 1ap.

1.2.4 Qudn Iy rieng cong dong lam co sé cho gidm sdt carbon rieng cé sw

tham gia ¢ Viét Nam

Mot loat cac tong két vé huéng dan k¥ thuat trong diéu tra, giam sat tai
nguyén riing cong dong da duoc duc két, danh gia tir nhiéu chuong trinh dy &n
va cap qudc gia. Cac phuong phap cong dong ap dung hoan toan cé thé ké thira
va phét trién dé giam sat carbon ring trong bdi canh mai 1a thuc hién chuong
trinh REDD (Wode va Huy, 2009 [100]; Sikor et al., 2013 [75]).

Quan Iy riing cong dong ¢ Viét Nam da dé lai mot nén tang khé toan dién
va cian ban dé cong dong tiép tuc van dung trong gidm sét rirng/carbon ring
trong khuén kho chuong trinh, dy an REDD. Chi can phat trién, b sung mot
s6 chi tiéu, phuong phap dé cd thé cung cp day du thong tin cho wdc tinh phét
thai/hap thu CO, ctia khu rirng (Wode va Huy, 2009 [100]).

1.3 Thao luan

i)  Thac hién yéu cau qudéc té vé su tham gia cia céng dong trong giam
sat tai nguyén rieng va dong gép vao MRV trong khuén khé REDD+ - Vin

dé thé ché chinh sach cho s tham gia

Pé thuc hién REDD+, trong pham vi qudc té, su tham gia cia cong dong
d3 duoc khang dinh nhu 13 mot giai phap dé nang cao nhan thic cua ho vé vai
trd ca ring trong giam nhe bién d6i khi hau, tao ra sy minh bach théng tin; va
1a co hoi dé dén dap cho ngudi nghéo thong qua co ché chi tra theo két qua
quan ly rirng (Skutsch et al., 2009a,b [79, 80]).
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Tuy vay & Viét Nam, co ché chinh sach dé thu hit sy tham gia cua nguoi
dan dia phuong vao tién trinh gidm sat tai nguyén rirng néi chung va giam sat
carbon ring trong khuén khé REDD+ con chua duoc 1am ré. Cho du di c6
nhitng tht nghiém cua chuong trinh UN-REDD, FAO, SNV da chiang minh
tinh kha thi va do tin cay khi cong dong tham gia giam sat tai nguyén ring (Bao
Huy, 2012 [7]).

Vén dé dit ra la can xac dinh cong dong nhu 1a mot ddi tac, bén lién quan
dac biét quan trong trong giam sét tai nguyén ring, vai tro cua kién thuc ban
dia trong giam sét rirng, su tham gia cia cong dong nhu 1a mét giai phap trong
quan ly rimng bén viing, an toan sinh ké va dén bt cho nhitng nd luc bao vé ring

cua ho.

i) Ky thudt quan Iy rieng céng dong la co sé va can dwec ké thira, phat
huy dé t6 chirc giam séat carbon ring cé s tham gia cia céng dong trong
REDD+

Quan ly ring cong dong di dugc phat trién manh mé trén thé gisi vao
nhitng nam 1980 va ¢ Viét Nam la mot thap nién sau do (nhitng nam 1990,
2000). Trong d6 cac phwong phap diéu tra, giam sét tai nguyén ring c6 su tham
gia don gian di dugc phat trién va ap dung rong rai. Can phét huy céac kinh
nghiém, cac hudng dan ki thuat quan Iy rirng cong ddng dé phat trién thanh cac
ky thuat giam sét carbon ring cé su tham gia cua cong dong (Wode va Huy,
2009 [100]; Sikor et al., 2013 [75]).

iii) D¢ tin cd@y va chi phi giam sat carbon rang cé sw tham gia cia cong
dong

Nghién curu cua Skutsch et al., (2009b,c) [80, 81] va Danielsen et al.,
(2013) [31] da ching minh ¢ cac nudc tham gia REDD+ vung chau Phi, Nam

A vaDong Nam A, khi cong dong tham gia da cung cap dir liéu wac tinh carbon
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ring khdng c6 su sai khac c6 ¥ nghia so véi co quan chuyén nghiép. Pong thoi
gia thanh khi cong ddng thu thap di liéu chi khoang 5-34% so véi co quan
chuyén nghiép. Tuy vay két qua nay khong chi rd dix liéu cong dong cung cap

dé udc tinh carbon ¢ nhitng bé chtra ndo cua ring?

O Viét Nam chua c6 nghién ctru danh gia do tin cay khi cong dong tham
gia giam sét rimg dé cung cap dit liéu udce tinh sinh khdi carbon ring (cho ca 6
bé chira) va chua so sanh loi ich va chi phi khi cong dong tham gia giam sat
ring, carbon ring. Vi vay chua co6 co sé thuyét phuc dé thuc day chinh séach,

thé ché nham thu hat sy tham gia ctia cong ddng trong gidm sét tai nguyén rung.

Iv)  Céac ngi dung ky thudt va phwong phap giam sdt carbon ring co sw

tham gia cdn dwec tiép tuc nghién citu, phat trién

Tur két qua tong quan quan Iy ring cong dong va thir nghiém giam sat
carbon ring trén thé giéi va & Viét Nam, c6 thé chi ra nhitng néi dung, phuong
phap da duoc khang dinh 1a cong dong co thé thuc hién, nhitng noi dung do co
quan chuyén mén tién hanh va cung cap nhu 13 dau vao; Pong thoi cling da chi
ra nhiing ndi dung phuong phéap can c6 nghién cau danh gia do tin ciy ciing
nhu chi phi khi cdng dong thuc hién, nhiing van dé nay duoc trinh bay ¢ Bang
1.3.

Bang 1.3: Giam sat carbon ring c6 s tham gia cua céng dong. Nhizng néi dung
cong dong 6 kha néng tham gia va cdc van dé can nghién cieu danh gia do tin cay
va chi phi ¢ Viét Nam
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Do co quan Cong dong c6  Nhirng vin dé cin nghién
Noi dung cbng chuyén mén kha nang ciru danh gia do tin cay
Stt on n A D R N T R T X
viec lam nghiép thamgiacoy  va chi phi khi cong dong
dam trach nghia tién hanh
1 Lap ban dd hién Duva vao anh Ra soat lai ranh
trang rimg vién tham gidi thén budn,
trang thai ring
2 Theo ddithay d6i Duyavaoanh  Theo ddi trén
dién tich rung vién thdm theo  quy mo nhd, sur
dinh ky hang dung GPS
nam hoac 5
nam
3 Do luong, udce
tinh sinh khoi va
carbon trong 6 bé
chtra cia rung (M
trong MRV)
3.1 Thiétké hé théng Tién hanh trén Lua chon hinh dang, kich
6 mau trén ban d6  hé thong GIS thudc 6 mau phu hop véi
do tin cdy va chi phi
3.2 Xac dinh 6 mau Str dung GPS
bb tri ngdu nhién
trén hién truong
3.3 Lap 6 mau trén St dung thudc  Panh gia do chinh xac vé
hién truong day, Suunto dé¢  hinh dang va dién tich 6
cai bang trén mau trén thyc dia
dat doc
34 Do ciy gb xac St dung céc Str dung thuéc  DPanh gia do tin cay va chi
dinh sinh khéi va  mé hinhwéc ~ do D, kién thire  phi khi udc tinh ra sinh
carbon & hai bé tinh sinh khdi  ban dia trong khéi va carbon ciia bé chtra

chtra trén va dudi
mat dat

va carbon cay
rung

Str dung mo6
hinh udc tinh
sinh khéi 1am
phan dya vao
bién dau vao
lam phan G

dinh danh loai

Strdung
Bitterlich dé do
G

1a cay g0 trén mat dat
(AGB) va suy ra dudi mat
dat (BGB) tur cay ca thé

Danh gia d6 tin cdy va chi
phi khi udc tinh ra tong
sinh khdi va carbon ctia bé
chira 1a cay g0 trén mat dat
(TAGB) va suy ra dudi
mat dat (TBGB) tir gid tri
1am phan G
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Do co quan Cong dong c6  Nhirng vin dé cin nghién
Noi dung cbng chuyén mén kha nang ciru danh gia do tin cay
Stt oA A on .2 A X
viec lam nghiép thamgiacoy  va chi phi khi cong dong
dam trach nghia tién hanh
3.5 Can sinh khoi Say mau trong  Lap 0 phu va Danh gia d6 tin cdy va chi
tham muc, iy phong thi cansinh khdéi  phi khi wéc tinh ra sinh
mau dé xac dinh nghiém xac khéi va carbon cta bé chira
carbon dinh ty 1€ sinh la tham muc
khéi kho ctia
tham muc
3.6 Can sinh khoi Sdy mau trong  Lap 6 phu va Danh gia d6 tin cdy va chi
thuc vat ngoai gd, phong thi can sinh khoi phi khi udc tinh ra sinh
lay mau dé xac nghiém xac khdi va carbon ciia bé chira
dinh carbon dinh ty 1€ sinh 1a thye vat ngoai gS
khéi kho cua
thuc vat ngoai
g6
3.7 Dogdchétvaudc Surdungcong Do gd chét banh gia d6 tin cay va chi
tinh carbon thic, phuong  trong 6 mau phi khi uéc tinh ra sinh
trinh dé wdc phu khdi va carbon ciia bé chira
tinh sinh khéi, 1a gb chét
carbon gd chét
3.8 Xac dinh dung Say mau dat Str dung 6ng Danh gia d6 tin cay va chi
trong dat, lay midu  x4c dinh dung  dung trongdé  phi khi wéc tinh ra SOC
dat dé udc tinh trong va ty 1& ldy mau dt
carbon hiru co %C trong dat
trong dét (SOC)
4 Bao céo phat thai
(R trong MRV)
4.1 Toénghop dirlieu  Tong hop tir he
mat va suy thodi  thdng GIS khu
rung (Activity vue va quoc
Data) gia
4.2 Tonghop dirlieu  Tinh toan dyua Thiét 1ap cac mo hinh wéc
phat thai/hdp thu  vao dir liéu tinh sinh khéi, carbon vai
COz2 rung PCM va cac bién sé déu vao cong dong
(Emission Factor) m0 hinh sinh c6 kha nang do dac chinh
tric xac. Tham dinh sai sd cac

mo hinh dé ap dung
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Tir bang 1.3 cho thay nhitng noi dung co ban sau can nghién ctiru dé dua
ra cac phuong phap, cong cu ma cong dong cé thé ang dung trong do tinh, giam

sat carbon; day ciing chinh 13 Iy do dé tai nay dwoc tién hanh:

- Kha ning nhan dién céc trang thai rimg cta cong dong va sy phi hop cia
n6 v6i hé thong phan chia trang thai hién hanh, 1am co s¢ dé xuét giam sat thay

d6i trang thai rimg dua vao cong dong;

- Khaning va do tin cay khi cong dong sir dung mot s6 thiét bi diéu tra rimg
nhu GPS, Suunto do cao, do dd doc, thude do chu vi da quy ddira duong kinh,
thudce Bitterlich do G. Lam co so lwa chon céc thiét bi thich hgp trong PCM;

- Hinh dang va kich thuc 6 mau phu hgp v6i kha ning do dac chinh xac
ctia cong dong, dam bao hiéu qua kinh té;

- Do tin cay va van dé hiéu qua chi phi khi cong dong do tinh giam sét cac
bé chira carbon khéac nhau dé dua ra khuyén nghi cong dong nén do tinh, giam
sat bé chtra carbon nao:;

- Thiét lap cdc md hinh udc tinh sinh khbi — carbon rimg véi bién sé dau
vao don gian ma cdng dong co thé do dac nhung van dam bao duogc d tin cay;
- Ngoai ra, con c6 mdt xu thé khac 1a ing dung cong nghé thong tin hién
dai nhung véi giao dién don gian dé cong dong c6 thé thao tac trén GPS hoic
Smart phone dé giam sat ca hai nhom dit liéu: Thay doi dién tich ring (Activity
Data) va udc tinh phat thai/hap thu CO, rimg (Emissions Factors). Pay ciing 1a
mot chu dé can dugc quan tdm nghién ciu khi ma gia thanh Smart phone khdng

cao va GPS duoc phu hau hét ¢ Viét Nam.
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CHUONG 2: POI TUQNG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1  Doi twong nghién ciru

Rarng & rong thuwong xanh vang Tay Nguyén
Rung 14 rong thuong xanh & tinh Lam Bong vai cac trang théi giau, trung
binh, nghéo 1a d6i tuong dé nghién ctu xay dung phuong phap dé cong dong

ung dung trong PCM.,

Pé lap mo hinh udc tinh sinh khdi vai bién s dau vao cong dong co thé
do dac duoc da thuc hién trén ring 14 rong thudng xanh & c4c trang thai va cap
trir lugng khéc nhau, cé bién dong mat do (N) tir 370 — 3.300 cay/ha (vai cay
c6 D > 5 cm) va tong tiét dién ngang (G) bién dong tir 2,6 — 72,6 m¥ha. Dt liéu
6 va cay mau trong nghién ciru nay duoc thu thap ¢ vang Tay Nguyeén, trén bon
tinh Gia Lai, Pak Lak, Pak Nong va Lam Dong. Dic diém sinh thai ¢ cac khu
vuc thiét 1ap 6 mau va chat ha cdy thu thap dit liéu sinh khéi nhu sau: Do cao
S0 v&i mat bién tir 377 — 1.068 m, d6 doc tir 0 — 36°, lugng mua trung binh nim
tir 2.100 — 2.500 mm, trong nam c6 sau thang mua khé, nhiét do trung binh nam
tir 22,2 — 25,0°C. Hau hét khu vuc nghién ctru c6 dat nau d6 hinh thanh trén da
bazan tram tich (Sedimentary) (Ngudn tac gia, Hijmans et al., 2005 [43];
Fischer et al., 2008 [36]).

Dia phwong va cong dong dan téc thiéu sé nghién ciru

Pé nghién ctu va tng dung phuong phap giam sat carbon ring cé sy
tham gia, dia diém nghién ctru duoc lra chon & 3 x& Loc Lam, Loc Béc va Loc
Bao thudc huyén Bao Lam tinh Lam Bong, véi cong dong dong bao dan toc
thiéu s6 ban dia tham gia 1a Chau Ma. Cong ddng ¢ day duoc hiéu 1a cong dong

dan cu thon, budn.
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Cong ddng Chau Ma, hay con goi l1a Ma, 1a mot trong nhitng cong dong
dan toc thiéu sé chinh ¢ Tay Nguyén. Bong thoi do ving nghién ctu thudc
huyén Bao Lam, tinh Lam Dong nén day l1a cong dong ban dia chinh.
Theo Tong diéu tra dan sé va nha ¢ nam 2009, ngudi Chau Ma ¢ Viét Nam cé
khoang 41.405 khau. Cong dong ngudi Chau Ma cu tra tap trung ven luu vuc
song Bong Nai thudc cac tinh: Lam Dong (31.869 nguoi, chiém 77,0% tong s6
ngudi Ma tai Viét Nam), Bak Nong (6.456 nguoi), Bong Nai (2.436 ngudi).
Nuong ray déng vai tro cha yéu trong doi song ciia nguoi Ma. Day la loai ray
da canh, ngoai trong 10a, ho con trdng céc loai cay khac nhu bap, bau, bi, thuc
14, bong vai. O mot s6 noi ven song Dong Nai, ngudi Ma c6 1am lua nuéce. Cong
cu l1am riy cha yéu 14 riu, xa gac, dao, 1iém, gay choc 15, gi. Nghé danh ca kha

pho bién. Ngudi Ma ndi tiéng vé nghé trong bong dét vai.

Ba x& nay co6 dién tich ring tu nhién tap trung kha I6n cua huyén Bao
Lam va ciing 13 noi c6 déng dong bao dan toc ban dia sinh séng. Céac xa nay
nam vé phia Tay Bac caa huyén Bao Lam, cach trung tdm huyén khoang 25-35
km. Pic diém ty nhién va kinh té - x4 hoi cua ba x& nghién ciu duoc trinh bay
o muc 2.2.

Céac bé chara carbon nghién ciru:

Mo hinh uéc tinh sinh khoi va carbon cay ring va 1am phan bao gom
trén va dudi mat dat cua ca 5 bo phan cua cay la than, canh, 14, vé va ré & riing
la rong thudng xanh caa bon tinh Gia Lai, Pak Lak, Pak Nong va Lam Pong.

Panh gia d6 tin cdy va hiéu qua chi phi khi cong ddng thu thap di liéu
dé wac tinh sinh khéi va carbon trong 5 bé chtra cua ring theo IPCC (2006)
[52]: trong cay g trén mat dat, dudi mat dat, trong tham muc, gd chét va carbon

hitu co trong dat.


https://vi.wikipedia.org/wiki/%C4%90i%E1%BB%81u_tra_d%C3%A2n_s%E1%BB%91
https://vi.wikipedia.org/wiki/2009
https://vi.wikipedia.org/wiki/L%C3%A2m_%C4%90%E1%BB%93ng
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%AFk_N%C3%B4ng
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_Nai
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2.2 Dic diém khu vuc nghién ctru
2.2.1 Dic diém diéu kién tw nhién ¢ khu vwe nghién ciru
2.2.1.1 Khi hdu:

Khi hau khu vyc nghién cttu mang tinh chat khi hau nhiét doi xich dao
gi6 mua ving cao nguyén, c6 hai mia mua ning rd rét: mua mua bat dau tir
thang 5 dén thang 10 va mia khd bat dau tir thang 11 dén thang 4 nim sau.
Nhiét d6 trung binh hang nam la: 22,4°C, véi tong s6 gio nang 2.069 gio va
luong mua 14 2.530 mm, d6 am trung binh 1a 85%, lwong boc hoi thap: 780
mm. C6 2 hudng gi6 chinh: gié mua Pong Bac va gié mua Tay Nam. Ngoai ra
& dia ban, vao cac thang mia mua thudng c6 déng kém theo gio 16c, mua to

kéo dai gay i1, ngap ung cuc bo.
2.2.1.2 Pia hinh, dat dai:

Pia hinh khu vuc nghién ctu khé phuc tap, doi ndi nhiéu, do déc binh
quan tir 15 dén 40°, muc d6 chia cat manh va do cao c6 xu huéng giam dan ti
Bac xuong Nam. Do cao trung binh 450 m dén 918 m, d6 cao tuyét ddi cao
nhat: 1.137 m, d cao tuyét d6i thap nhat: 450 m.

Trong khu vuc c6 4 loai dat chinh, gdm: Dat Feralit phat trién trén da
Bazan (66,5% dién tich ty nhién), dat Feralit phat trién trén da me Granit
(19,3%), dat phu sa s6ng sudi (8,0%), dat dbc bdi tu (6,2%).

2.2.1.3 H¢ thong séng, sudi, thity van:

Trong khu vuc nghién ciru c6 song Dong Nai — ranh gioi gitra 2 tinh LAm
Pong va Dik Néng véi chiéu dai khoang 30 km va nhiéu hé théng séng subi
khac nhu: Pa Siat, Pa R’sa, Pa Téh phan bd déu trén toan bo 1am phan. Hé
théng séng sudi trong khu vuc c¢6 nude quanh nim vi vay rat thuan tién cho

viéc cung cap nudc tudi cho cay tréng, san xuat néng 1am nghiép.
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2.2.2 Ddc diém vé kinh te xa hi cua 3 xa nghién ciru

Tong s6 ho caa 3 x4 trong khu vuc nghién ctu khoang 2.188 ho, 9.029

ngudi, trung binh 4 nhan khau/hd. Ty 1& hd nghéo binh quan cua 3 XA rat cao,
khoang 46,2% (Bang 2.1).

Bang 2.1: Dan sd, thanh phan dan téc, trink d6 dan tri cia 03 xa trong khu virc

nghién cuu
T G o ofrS (et faeo
Y khiw) (%) (%) - |
LocLam 610 2321 313 80,3 8%361&2; lgf,%(tyiiuhoc:
LocBic 852 3598 554 81,8 8;33%3 ?ng;lfcs;
LocBio 726 3110 482 72,0 8?2%3 173,5;%/OTHPT¢

Véi tap quan canh tac chu yéu dua vao tu nhién, thu nhap chinh cua
nguoi dan phan Ién 1a tir rieng. Diéu nay tao nén mot ganh nang rat 16n va kho
khin trong viéc vira dam bao doi séng, sinh ké cho nguoi dan séng gan va trong

khu vuc ring, vira bao vé tai nguyén rung hién co tai dia phuong.

Nhin chung dét dai trong ddi tét, co d6 phi cao, ting dat day, thanh phan
co gidi thit nhe dén trung binh, 46 pH tir 4,0 — 5,5, ti 1¢ da 1an thap thich hop
cho su sinh truong va phat trién cua cdy ring, cay cong nghiép va san xuat

nong nghiép.

Ca 3 x& nghién ciru déu 1a cac x& ving sau, ving xa, co sd ha tang con
thiéu thén. Nguon lao dong chi yéu 1a lao dong pho thong nén cé trinh do thap.
Tap quén canh tac con lac hau, phuong thic san xuat da phan con quang canh,
truyén théng, dau tu tham canh va 4p dung tién bd khoa hoc ki thuat vao san
Xuat con han ché. Trong san xuat it kinh nghiém, thiéu von dau tu, thiéu tinh tu
cha, quy md san xuét nho 1é, manh mén nén doi sdng cua ngudi dan noi day,

dic biét 1a cac cong dong dong bao dan toc thiéu sé ban dia con kho khan.
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2.2.3 Tinh hinh qudn ly, sir dung va bdo vé tai nguyén rirng

Téng dién tich tw nhién cua 3 x4 khu vire nghién cau 12 64.684,89 ha (xa
Loc Bao: 24.633,26 ha; x4 Loc Bac: 26.509,86 ha; xa Loc Lam: 13.541,77 ha),

chiém 44,2% tong dién tich tw nhién cuaa toan huyén.

Téng dién tich dat c6 ring quy hoach cho 1am nghiép 1a 57.362,89 ha,
chiém 88,7%, trong d6 rirng tu nhién 14 rong thuong xanh 1a 26.446,5 ha, chiém

46,1% tong dién tich dat 1am nghiép.

Phan Ion dién tich riing ¢ day thudc 1am phan quan ly cua cong ty TNHH
MTYV Lam nghiép Léc Bac, cong ty TNHH MTV Lam nghiép Bao LAm huyén

Bao Lam, tinh Lam Dong.

Céc cong ty nay ciing di tién hanh giao khoan quan ly bao vé ring cho
cac ho gia dinh va mot sb to chire khéc trén dia ban. Dich vu méi trudng ring
& day ciling da duoc trién khai, song van dé quan ly bao vé, giam sat ring dua

vao cong dong chua dugc chi trong phat trién.
2.3 NOoi dung nghién ciru

2.3.1 Thiét lgp va dinh gid sai sé hé thong md hinh wdc tinh sinh khoi véi

cdc bién s6 diu vao cong dong cé khd ning do dac chinh xac

- Lya chon phuong phap thiét 1ap mé hinh;

- Thiét lap va danh gia sai s6 cac md hinh woc tinh sinh khéi trén, duéi
mat d4t caa cay ring (AGB, BGB);

- Nang cao do tin cay caa mo hinh udc tinh sinh khéi trén mat dat (AGB)
theo bién D thdng qua thiét 1ap cac mé hinh theo cap chiéu cao (chi thi lap dia
Si);

- Thiét lap va danh gia sai s6 cac mo hinh udc tinh sinh khéi 1am phan trén
va dudi mat dat (TAGB, TBGB) theo bién s6 tong tiét dién ngang (G).
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2.3.2 Thik nghiém, dénh gid dé lwa chon cdc phwong phdp, cong cu, bé chira
carbon dp dung trong PCM

- Danh gia su phi hop cua phan loai trang thai ring dua vao cong dong so
véi hé théng phan loai ring hién hanh;

- Danh gia do tin cay khi ngudi dan st dung GPS dé do vé dién tich ring
thay d6i va xac dinh toa do 6 mau ngau nhién;

- Danh gia do tin cay cua udc tinh sinh khéi va carbon cay ring trén va
dudi mat dat trén co sé dir liéu dau vao duoge do tinh, giam sat boi cong dong
va S0 vai nhan vién ky thuat;

- Lwa chon hinh dang va kich thuéc 6 mau do dac cdy gé thich hop voéi
kha ning ctua cong dong va hiéu qua chi phi;

- Lwua chon do tinh cac bé chtra carbon ngoai cay gé: trong tham muc, gb

chét va carbon hitu co trong dat trén co so hiéu qua chi phi.
2.3.3 Téng hop va xdy dung huéng din PCM

2.4 Phwong phap nghién ciru

2.4.1 Phwong phdp ludn va tiép cin nghién civu

Pé xay dung phuong phap cong dong cé thé ap dung dé do tinh va giam
sat carbon rimg, truéc hét can can clr vao yéu cau caa IPCC (2006) [52] vé cac
thong tin dir liéu ndo can phai bao céo va sau d6 xay dung méi hoic tham dinh
cac phuong phép, cdng cu hién c6 dé co thé thu thap cac théng tin theo yéu cau
dat do tin cay va hiéu qua chi phi, lam co so dé xay dung phuong phap PCM
phu hop trong diéu kién ctua cong dong dan toc thiéu sé Tay Nguyén.

Trong do tinh, gidm sat carbon ring, cong dong tham gia chu yéu la thu
thap dix liéu hién truong bao gdm vé thong tin thay dbi dién tich ring, thu thap

dir liéu 6 mau, cac bé chtra carbon, 1dy mau dé cung cap dir liéu dau vao cho
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wdc tinh hap thu hoac phéat thai CO,. Vi vy xay dung phuong phap va cong cu

cho PCM ciing cin cr vao kha ning d6 cua cong dong.

Tiép can c6 su tham gia cua cong dong dan toc thiéu sé Tay Nguyén
duoc 4p dung dé xay dung, tham dinh, so sanh va lua chon cac phwong phap,
cong cu thich hop cua tién trinh PCM nhiam cung c4p thdng tin cua hai nhém
dir liéu dé béo céo, giam sat phat thai khi nha kinh tir quan Iy rimg: i) Thay doi
dién tich rieng (mat ring), trang thai ring (suy thodi rimng) va ii) Thay d6i 5 bé

chua carbon rung.

Pé cong dong co thé do tinh gidm sat carbon cy riing c6 do tin cay, cac
mod hinh uwéc tinh sinh khdi — carbon dugc cap nhat va lya chon phuong phap
thiét 1ap hién dai, c6 sai sé qua tham dinh chéo thap nhat va c6 bién sé doc lap
ma cong dong co thé thu thap khi thuc hién giam sat va duoc nang cao do tin
cay nho phan anh duoc theo cac diéu kién hoan canh khac nhau théng qua chi

thi lap dia.

2.4.2 Phwong phdp thiét Igp va dinh gid sai s6 cic mé hinh wéc tinh sinh

khoi voi cdc bién so ddau vao cong dong co kha nang do dac

2.4.2.1 S6 liéu thu thdp va thdng tin cac bién sé ciia cdc mé hinh sinh khoi

cdy rung va lam phan

20 6 mau 2.000 m? (20x100 m) da duoc thiét lap dé thu thap sd liéu sinh
khdi cay ring trén va dudi mit dat (AGB, BGB). Hinh 2.1 chi ra phan bé céc
6 mau o Tay Nguyén, trong d6 c6 2 6 ¢ tinh Gia Lai, 9 0 & tinh Pak Lik va 9 6
¢ tinh Bak Nong. Theo trang thai thi c6 5 6 ¢ ring nghéo, 10 6 ¢ rung trung
binh va5 6 & ring giau (theo Thong tu s6 34/2009/TT-BNNPTNT cua Bo Nong
nghiép va Phaét trién ndng thon vé Quy dinh tiéu chi xac dinh va phan loai ring).

Trong mdi 6 mau thu thap cac dit liéu thong tin cia 6 nhu toa do, trang thai
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ring, d6 tan che, G bang thudc Bitterlich, vi tri dia hinh, d6 dbc, loai dat. S6

liéu cay ding thu thap bao gdom loai, D (cm), H (m) cia cac cay c6 D > 5 cm.
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Hinh 2.1: Ban dé vi tri cac & mdu thu thdp diz ligu sinh khoi cay rirng trén va dwdi mar dat
(AGB, BGB) ¢ Tay Nguyén

Trong mdi & mau, cdy mau duoc lua chon dé chit ha va xac dinh sinh
khdi ty & theo phan bo s6 cy theo cap kinh. Mdi 6 chon khoang 10-12 cay dé
chit ha, tong sb c6 222 cay miu duoc chat ha dé thu thap sé liéu sinh khdi trén

mat dat (AGB), trong d6 c6 khoang 1/3 sé cdy duoc dao ré dé xac dinh sinh
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khdi duéi mat dat (BGB). Phan b sé cdy mau chat ha theo cap kinh va cép
chiéu cao & Hinh 2.2. Hinh nay cho thay sé cay mau chit ha c6 phan b6 giam
d6ng dang vai phan bd N/D caa 1am phan va phan b mot dinh theo kiéu phan

bd N/H caa ring tu nhién.
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Hinh 2.2: Phan bé sé cay mdu chdt ha theo cap kinh va chiéu cao

Cay mau trudc khi chat ha duoc do D, H va xac dinh loai. Sau chat ha,
chiéu dai cua cay duoc do dac lai. Khéi lugng tuoi ctia cac bo phan cay trén
mat dat dugc xac dinh trén hién trudng bao gom 14, canh, than, vo va 1/3 sé cay
duoc dao toan bo hé ré dé xac dinh khéi luong ré tuoi (ngoai trir cac ré cam qué
nho). Mau cua 5 b phan cay duoc thu thap bao gom 14 (300g/mau), canh
(500g/mau) & 3 cap canh, than (500g/mau) & 5 vj tri than cay, vé (300g/mau) &
5 vj tri trén than va ré (300g/mau) theo ba kich thuéc ré (nho, trung binh va
l6n).

Trong phong thi nghiém, cac miu duoc sdy & nhiét d6 105°C cho dén khi
khéi lwong khong thay doi, tir d6 tinh duoc ty 1é kho/tuoi cua ting bo phan cay
va tinh toan dugc sinh khéi cay trén mat dat (AGB) va dudi mat dat (BGB).
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Bang 2.2 cung cap thong tin cac bién sé doc 1ap va sinh khéi cay mau
chat ha thu thap duogc. S6 liéu sinh khéi va cac bién s6 cdy mau trinh bay trong
Phu luc 1.

Bang 2.2: Tom tat théng tin thang ké céc bién sé cua cay mdu do tinh sinh khoi

Chi tiéu théng ké D (cm) H (m) BGB (kg) AGB (kg)
Min 4,7 3,9 0,5 2,9
Trung binh 17,4 13,4 15,8 265,3
Max 76,0 27,5 175,8 3149,0
Sai tiéu chuan 12,6 57 29,0 4712
n 222 222 86 222

Pé uéc tinh sinh khdi 1am phan, 323 6 mau 1.000 m? (6 tron phan tang
c6 ban kinh 17,84 m) da duoc thu thap trén cac trang thai rieng khac nhau ¢ hai
tinh Pak Nong (huyén Tuy Duc) va Lam Dong (huyén Bao Lam). Hinh 2.3 1a
ban d6 chi ra khu vuc thu thap s liéu & mau dé nghién ciu sinh khéi 1am phan.
Trong d6 ¢ tinh Pak Nong c6 221 6 va Lam Pong ¢6 102 6 mau; phan chia
theo trang thai rirng ctia Thong tur 34 1a rirng giau c6 229 0, rirng trung binh ¢o

70 6, rirng ngheo la 24 6.

Bang 2.3: Tom tat thdng tin thong ké bién sé G va sinh khéi 1am phan. n = 323 6

Chi tiéu théng ké G (m%¥ha) TAGB (tin/ha) TBGB (tan/ha)
Min 2,6 11,0 1,7
Trung binh 28,0 196,1 24,0
Max 72,6 655,3 71,6
Sai tiéu chuan 12,5 102,0 11,5

Trén co so c&c md hinh AGB va BGB lya chon, tinh toan dwgc tong sinh
khdi ciia cay gd trén va dudi mat dat cho cac 6 mau (TAGB va TBGB). Bang
2.3 cho thay bién dong cia TAGB va TBGB quy ra ha ¢ cac & mau theo bién
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s6 1am phan G. Phu lyc 2 trinh bay di liéu sinh khdi 1am phan cua toan b céac

0 mau.
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Hinh 2.3: Phan bé & mdu dé nghién cizu sinh khai 1am phan ¢ Tay Nguyén

2.4.2.2 Lira chon bién sé dau vao va dang md hinh

Cong dong duoc tap huan c6 thé do chinh xac cac bién sd nhu duong

kinh ngang nguc (D) bang thudc cudn do chu vi dd quy doi ra duong kinh,
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chiéu cao (H) bang thudc Suunto chi vai 3 cay duoc chon lua trong mot cap
kinh dai dién trong 6 (vi do cao toan bo s& bi sai sé do khuit tan va gia ting chi

phi) va téng tiét dién ngang (G) bang thudc Bitterlich.

Do vay cac md hinh wéc tinh sinh khdi cay cé thé va 1am phan dugc thiét
lap trong nghién ctru nay dé 4p dung véi dit liéu do dac cua cong dong co bién
s6 dau vao don gian 1a D, G va phan chia theo cap H dya vao két qua do cao

(H) 3 cay theo cap dudng kinh.

Dua vao xu huéng phan bd dam may diém cua sinh khoi theo céc bién
s6 doc lap ciing nhu ké thira cac két qua chon dang mé hinh trén thé gioi
(Brown, 1997 [19]; Basuki et al., 2009 [134]; Chave et al., 2014 [135]; Huy et
al., 2016a,b,c [49, 47, 50]), ham power di duoc lya chon dé thiét lap cac mo
hinh sinh khdi.

2.4.2.3 Lyra chon phwong phdp thiét Igp mé hinh sinh khéi

Hai phuong phép thiét 1ap mo hinh power khac nhau ciing duoc dénh gia
va lya chon phuong phép tét nhat, d6 1a phuong phap binh phuong téi thiéu voi
ham duoc tuyén tinh hoa theo dang logarit va phuong phap phi tuyén tinh
Maximum Likelihood c6 trong s6. St dung chi s6 Furnival’s Index (1961) dé
so sanh va luya chon phuong phap t6i wu. Mé hinh c6 chi s6 Furnival’s Index

nho hon 13 tét hon.

Khi so sanh cac md hinh khéng giéng nhau vé bién sé phu thudc (vi du
y va In(y)), ldc nay céc chi tiéu thong ké nhu R?, AIC (Akaike Information
Criterion - mot chi tiéu do luwong d6 tin cay cua du bao qua mo hinh), céc loai
sai s6 s& khdng thé dung dé so sanh do khac nhau vé gia tri caa bién phu thudc;
lGc nay chi sé Furnival’s Index (FI) can dugc ap dung (Furnival, 1961 [37];

Jayaraman, 1999 [55]). FI cang bé thi mé hinh cang phu hop.

Cong thuc tinh Furnival’s Index (FI) nhu sau:
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1
FI = RMSE
" Geometric mean y") (2.1)

Trong d6: RMSE (Root Mean Squared Error) 1 Sai s6 trung phuong; y’
1a dao ham bac nhat caa bién phu thudc y va bang 1, néu 1a bién phu thudc duge
d6i bién s6 1a In(y) thi s& bang 1/y.

Cong thuc tinh trung binh hinh hoc (Geometric mean):

n 1/n (22)
Geometric Mean = (H :r!;) = Yx1x90 - - Tpy.
i=1

2.4.2.4 Phirong phdp thiét Igp mé hinh sinh khoi

Pé giam bién dong cua sai s6 vi sy phan tan di liéu sinh khéi AGB, BGB

khi D tang 1én, trong sé duoc ap dung trong thiét 1ap mé hinh.

Thong thudng cac md hinh dugc thiét 1ap ma khong quan tam dén anh
huong cua cac nhan té khac. Nghién ciu nay &p dung wéc luong md hinh cé
xét dén anh hudng cua cac nhan té bén ngoai (random effect) bang cach thay
d6i cac tham s khi cac nhan té anh hudng thay doi (Bates, 2010 [17]; Pinheiro
et al., 2014 [69]). St dung phuong phap udc luong ham phi tuyén tinh
Maximum Likelihood c6 trong sé c6 xét dén anh huong ngau nhién cia céc
nhan t6 bén ngoai. Phan mém ma nguén mé R (R Core Team, 2015 [71]) duoc
4p dung theo chuong trinh nlme (Pinheiro et al., 2014 [69]) va chan doan qua
so do sai khac giita gié tri quan séat va du bao ciing nhu sai s6 theo gia tri du
b&o qua mé hinh str dung chuong trinh ggplot2 trong R (Wickham et al., 2013
[99]). Kiéu dang m6 hinh tong quat nhu sau (Huy et al., 2016b [47]):

. 2.3
Yij = ((X‘l‘ ai) X Xu(ﬁ+ bi) + gij ( )
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Trong d6 Y;;la AGB (kg), BGB (kg), TAGB (tin/ha), hoic TBGB
(tdn/ha) ang véi cay/o thi j tir cap i cua nhan té anh huong; a va B 1a tham sb
ctia md hinh; a; va b; 1a thay déi cua tham s theo cép i; X;; 1a cac bién sé D
(cm), H (m) hoic G (m?/ha) hoic t6 hop bién D?xH (viét tit bién sé t6 hop Ia
D2H) &ng véi cay/d thit j trong cap i; va &; ; lasai s6 ngau nhién ang véi cay/o
thir j va cap nhan to i.

Phan tich ban dau cho thay bién dong cua sai s6 c6 xu hudng gia ting
khi gia tang D trong cac mé hinh. Vi vay mot ham phuong sai theo trong s da
duoc 4p dung diéu chinh céc tham sé caa mé hinh nham giam bién dong sai s6
nay. Ham phuong sai ¢c6 dang nhu sau (Huy et al., 2016b [47]):

— 2.5

Var(eij) =0 Z(Vij)Zk ( )
Trong do ¢;; 1a sai s6 ngau nhién; 02 1a sai sb binh phuong; v;; la bién

trong s (D, H, G) twong g v&i cay/o tht j va cip nhan té anh hudng i; va k

1a hé s6 cua ham phuong sai.

2.4.2.5 Lira chon va tham dinh chéo (Cross Validation) cac md hinh sinh khdi

Dit liéu duoc lya chon ngau nhién trong phan mém R véi 70% dé thiét
1ap, lya chon mé hinh va 30% dung dé tham dinh chéo sai s6 mé hinh. Lap lai
viéc lap va danh gia sai s6 md hinh 200 lan, c4c chi tiéu théng ké lya chon md
hinh va sai s6 dugc tinh binh quan théng qua 200 lan (Temesgen et al., 2014
[89]; Huy et al., 2016b [47]). M6 hinh tét nhat dugc lua chon dya vao hé sé xéac
dinh R? cao hon va chi s6 Akaike Information Criterion (AIC) nhé hon (Basuki
et al., 2009 [16]):
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AIC = -2 In(L) + 2p (2.6)

Trong d6 L 13 Likelihood ctia md hinh, p 1a tong sé tham sé ctia mé hinh.

Cac sai s6 str dung bao gom % sai léch gitra quan sat va du bao qua mo
hinh (Bias%), sai s6 trung phuong % (RMSE), va sai s6 tuyét dbi trung binh %
(MAPE) (Swanson et al., 2011 [86]). Céc sai s6 duoc tinh toan cho tung lan
chon 30% mau ngau nhién va dugc tinh trung binh tir 200 lan (Temesgen et al.,
2014 [89]; Huy et al., 2016b [47]):

n
1 R 100 yi_yi
nsco= 137 105
fas (%) Riur=1 n Ly 2.7)
=1
1R 1% 5.\ 2
RMSE (%)=—Z 100 —z (y‘ y‘) (28)
R r=1 n & Vi
=1
1R 100%C |y, — 7
Vi— W
MAPE (%) = —z Z
(%) = & L (2.9)

Trong d6 R 1a s6 lan rGt mau ngiu nhién dé lap va danh gia mo hinh
(200); n 1a s6 cay/6 (30% dir liéu dé danh gia) cia mdi lan rat mau r; y; va y;
| gid tri sinh khéi quan sat va wdc tinh qua md hinh. Sau khi lya chon dang md
hinh, danh gia chéo va xac dinh céc sai s6 caa md hinh lya chon. M hinh cubi
cung duoc thiét 1ap lai dua vao toan bo dix liéu.

2.4.3 Thir nghiém, dinh gid dé lya chon cdc phwong phdp, cong cu, bé chira
carbon dp dung trong PCM

Qua trinh nghién cau cé sy tham gia cua cong dong Chau Ma, gom 3
nhém ngudi dan nong cét. Cac nhom nay duoc tap huan va thuc hanh cac noi

dung PCM trugc khi tham gia danh gia. Bao gom 2 dot tap huan, mdi dot 2
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ngay ly thuyét va 3 ngay thuc hanh trén hién truong va cé 1 ngay danh gia, tong
két.

Tiéu chi lya chon nguoi dan tham gia bao gém: i) Co trinh d6 vin héa
khac nhau, bién dong tir I6p 3 dén 16p 12/12 va dai dién trong cong ddng; ii)

Pai dién & cac lra tudi; iii) C6 am hiéu vé ring trong khu vuc cuaa thén ban; iv)

Tham gia vao té Quan ly bao vé ring cia cong dong.

Tuy thudc vao ndi dung cong viéc trén hién truong ma trong nhém co su
phan céng nhiém vu thich hop. Vé nguyén tac, nguoi co trinh do cao hon dam
nhan phan viéc ghi chép hoic do va doc dit liéu trén cac dung cu diéu tra, nguoi
khac c6 trinh d6 thap hon hd trg trong thao tac don gian hon vi du cam mdc,

kéo day lap 6. Danh sach ngudi dan tham gia theo cac nhém ¢ Phu luc 3.

2.4.3.1 Phwong phap danh gia sy phu hop xdac dinh trang thai rung dua vao
cong dong

Nhan dang trang thai rimng caa cong ddng Chau Ma di duoc tién hanh
véi ba nhdm (mdi nhém 3-5 ngudi dan nong cét), 1ap lai hai lugt cho méi nhom
& CAc Vi tri ¢d trang thai rieng khac nhau (ba trang thai chinh). Tién hanh phong
van chung ca nhém ngoai hién truong tai nhitng vi tri c6 cac trang thai ring
khac nhau dé liét ké kiéu ring, trang thai, tén goi ciia dia phuong va mo ta cac
chi tiéu, cach thtc nhan biét trang thai cua cong dong. Tong hop va ghi chép
vao mau biéu 01 (Phu luc 19). Tién hanh d6i chiéu trang thai cong dong phan
chia véi cap trir luong theo Thong tu 34/2009/TT-BNNPTNT cia Bo Nong

nghiép va Phat trién ndng thén vé Quy dinh tiéu chi xac dinh va phan loai ring.
2.4.3.2  Phwong phdp danh gid dé tin cdy vé ky nang sir dung GPS ciia cong
dong

Tién hanh hudng dan va thyc hanh ngoai hién truong. Lam viéc theo 03

nhém, méi nhom tir 3 -5 nguoi, mdi ngudi 2 dén 3 lugt. Tong cong co 27 luot
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ngudi dan tham gia danh gia k¥ nang nay. Cham diém cho tiing k¥ ning theo
thang diém 5.

K§ nang str dung GPS dé do v& dién tich duoc danh gia bao gom: i) Khoi
dong GPS, vao chiic nang Track dé khoanh vé; ii) Bi khoanh vé& dién tich; iii)
Luu két qua va dit tén 18, khu vuc thay ddi dién tich ring; iv) Boc sb do dién

tich va ghi chép.

K§ niang st dung GPS dé xac dinh toa d6 6 mau ngau nhién dugc danh
gia bao gom: i) Khai dong GPS, vao chirc nang Waypoint dé tim 6; i) Tim sb
hiéu 6 mau trén GPS; iii) Di ¢én 6 miu d3 xac dinh trudc trén GPS; iv) Xac
dinh chinh xac vi tri toa do 6 miu di dugc co quan chuyén mén bd tri ngau
nhién trén ban do.

Trén co s¢ danh gia cho diém, tinh diém trung binh, hé sé bién dong

CV% cho mdi k¥ ning st dung GPS cua ngudi dan dia phuong.
S
CV% = =100 (2.10)

Trong d6: S 1a sai tiéu chuan va X 1a trung binh

2.4.3.3  Phwong phdp ddnh gid dé tin cdy cia wéc tinh sinh khoi dwa vao dir

liéu dau vao ciia céng dong so voi chuyén vién ky thudt

Pé danh gia do tin cay caa dit liéu dugce do dac boi cong dong, 39 diém
danh gia trén hién trudng ¢ huyén Bao LAm tinh Lam Déng (Hinh 2.4) duogc
chon lya dai dién cho ba trang thai ring, gom ring giau (17 diém), ring trung
binh (17 diém) va riing nghéo (5 diém).

Tai mdi diém c6 mot trong ba nhdm cong dong do dac theo cac noi dung
khac nhau, dong thoi c6 mét nhém gom 3 chuyén vién k§ thuat ciing tién hanh

do dac song song. Dix liéu cua hai nhém diéu tra khac nhau (cong dong va ky
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thuat) dugc thu thap, ciing véi ghi nhan thoi gian, lao dong dé so sanh sai léch
va chi phi cho tirng ndi dung diéu tra trong PCM. Danh s&ch thanh vién céc
nhém céng dong va chuyén vién ky thuat tham gia danh gia trong Phu luc 3 va
Phu luc 4.
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Hinh 2.4: Ban do Vi tri cac diém nghién cizu ¢ sw tham gia cua céng dong ¢ 3 xa thuge
huyén Bao Lam, tinh Lam Dong

i) Pdnh gid sai khdc trong do dac tong tiét dién ngang (G, m#/ha), chiéu cao
(H, m) va dwong kinh ngang nguc (D, cm) cua céng dong so véi chuyén vién
ky thugt:

Tai mot vi tri khao sat, ca hai nhom déi tuong 1a cong dong va chuyén
vién ki thuat dung thude Bitterlich dé do tong tiét dién ngang than cay rung.

Cay cit dugc tinh 12 1,0 m?/ha; cay tiép tuyén duoc tinh 12 0,5 m%/ha; cay lot 1a
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0,0 m¥ha. o ¢ém & 3 diém khéc nhau tai mdi vi tri, tinh trung binh tong tiét

dién ngang trén hecta (G, m?/ha).

Dbi tuong do chiéu cao (H, m): Bdi vai ring giau, ring trung binh c6
nhiéu cay gd Ion thi chon 3 cay trong cap kinh 30 - 40 cm dé do cao; Déi véi
ring nghéo, rirng non thi chon 3 cay trong cap kinh 20 - 30 cm dé do cao. Sir
dung thudc Suunto dé do cao. Cach do: Dung thudc diy dé xac dinh khoang
cach tir cay can do dén nguoi do, thong nhat khoang cach dé do 1a 20 m; ding
Suunto do hai vi tri dinh tan cly va goc cay tir d6 xac dinh chiéu cao cay (H,
m). Bong thoi do dudng kinh tai vi tri ngang nguc (D, cm) bang thudc do chu

vi d3 quy ddi ra duong kinh.

Tinh toén sai léch giita gia tri do G, H va D cua cong dong so véi chuyén

vién k¥ thuat bang chi tiéu Bias% nhu sau:

n
100y — Vi
Bias (%) = Z
. 2.11
n i=1 Vi (211)

Trong d6: y; | gia tri do boi cong dong; ; 1a gia tri do boi chuyén vién
k¥ thuat, n 13 s6 diém/6 kiém tra sai khac.
Gia tri G, D, H trung binh cua 39 diém trong Phu lyc 8.

i) Phwong phdp so sanh Bias trong wéc tinh AGB, BGB va téng sinh khdi
trén va dwéi mdt dat cay rimg (TB) tir diz liéu dau vao ciia céng dong va chuyén
vién ky thugt theo cac kiéu dang 6 mdu khdc nhau va diém Bitterlich:

Ldp cac 6 madu theo hinh dang va kich thiréc khac nhau:

Viéc udc tinh AGB, BGB va tong sinh khéi trén va dudi mat dat cay
ring (TB) dugc thir nghiém trén co so dit liéu dau vao G theo diém Bitterlich

va 4 loai 6 mau khéac nhau, d6 1a: O hinh tron phan tang theo cap kinh c6 dién
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tich 500 m? (R = 12,62 m) hoac 1.000 m? (R = 17,84 m) (Hinh 2.5); O hinh chit
nhat phan tang theo cap kinh ciing c6 hai loai dién tich 1a 500 m? (20 x 25 m),
1.000 m? (20 x 50 m) (Hinh 2.6).

17.84m - O tron phan tang 500 m?, ban
kinh 6 t6i da 1a 12,62 m

- O tron phan tang 1.000 m?, ban
kinh t6i da 1a 17,84 m

- Po cay ring ddi vai ca hai loai 6:

Tir tm 6 tro ra, tir 0 dén ban kinh
5,64 m do cay c6 D > 6 cm; tu
ban kinh 5,64 m dén 12,62 m do
cac cay c6 D >22 cm; tir ban kinh
12,62 m dén 17,84 m do céc ciy
c6 D >42 cm (chi &p dung d6i voi
6 1.000 m?)

Hinh 2.5: O tron phan tang 500 m? va 1.000 m?
Tong s6 6 mau da thir nghiém kiéu dang khac nhau dé uéce tinh sinh khéi
va tinh hiéu qua chi phi, bao gom: 39 diém thtr nghiém x 4 loai 6 = 156 6 va c6
39 diém Bitterlich x4c dinh G (mdi diém quay 3 1an). 39 diém duogc chon lva

dai dién cho ba trang thai rieng giau, trung binh va ngheo.

Trong 6 xac dinh loai, do D cua toan bd cdy gb c6 D > 6 cm theo phan
tang ciia ting loai va kich thudc 6 mau. Mdi 6 chi do cao 3 cay & cap duong
kinh dai dién (rimg giau, trung binh & cap kinh 30 — 40 cm, rimg nghéo, non &
cap kinh 20 — 30 cm).

Pé so sanh sai léch, mdi loai 6 & mdi diém nghién ctru, hai nhom d6i
tuong tién hanh do song song: Mot trong ba nhém cong déng va mot nhom
nhan vién k¥ thuat c6 3 nguoi (nhan vién k¥ thuat caa hai cong ty TNHH MTV
Lam nghiép Loc Lam, Loc Béc, huyén Bao Lam, tinh Lam Dong).
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D>= |22 cm

25m

- ?
5m
#V \

-“~—20m— >

O chir nhat phan tang 500 m?: Véi canh
ngang la 20 m.
- Theo canh ding tir 0 — 5 m, do
cayco6 D>6cm
- Theo canh dtng tir 5 m dén 25
m, do cay c6 D >22 cm

O chir nhat phan tang 1.000 m?: Tiép tuc
m& rong 6 500 m?, theo canh ding tir 25
m dén 50 m do ciy c6 D > 42 cm.

Hinh 2.6: O ché nhdt phan tang dién tich 500 m? va 1.000 m?

Uéc tinh AGB, BGB va TB theo 6 mdu; wéc tinh TAGB, TBGB va TB

Ciia diém Bitterlich:

Str dung cac mo hinh uéc tinh AGB, BGB, TAGB va TBGB cta Pham
Tuan Anh va Bao Huy (2016) [1], trén co s¢ cac mé hinh AGB va BGB tinh
cho ting cay va quy ra ha cho tirng 6 mau. TB = Tong AGB + Tong BGB.

Déi voi diem Bitterlich, sir dung mo hinh uéc tinh sinh khéi trén mat dat
(TAGB, tan/ha), dudi mit dat (TBGB, tin/ha) véi bién sé doc lap 1a gia tri G

(m%ha). TB = TAGB + TBGB (tan/ha).
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Chi tiéu kiém tra sai khac sinh khoi tir di liéu do dac cia cong dong va

chuyén vién ky thugt:

- Str dung sai léch Bias% theo cong thirc (2.11)

- Kiém tra bang tiéu chuan phi tham sé Wilcoxon: Ap dung dé so sanh cho
truong hop hai mau c6 lién hé vai nhau va khdng yéu cau mau chuan va phuong
sai bang nhau; su lién hé 1a ang véi mdi loai 6 mau véi 39 1an 1ap lai ¢6 hai day
dir liéu sinh khéi duoc wéc tinh tir dir liéu dau vao cua cong dong hodc cua
chuyén vién ki thuat. Tiéu chuan phi tham s6 Wilcoxon, trong d6 chénh léch
gitra cac cap dir liéu dugc xép hang va tinh gia tri trung vi Median cho tung
mau, sau d6 so sanh su sai khac. Kiém tra theo Wilcoxon véi 2 mau lién hé
theo Median, néu Sig (hoic P-value) > 0,05, c6 nghia 1a chua thé bac bo gia
thuyét Ho.

Gi4 tri udc tinh TAGB, TBGB, TB cho 4 loai 6, diém Bitterlich & 39
diém theo hai nhom dbi twong nghién ctu thr nghiém duoc trinh bay tir Phu
luc 9 dén Phy lyc 15.

2.4.3.4  Phwong phdp lwa chon logi 6 mdau cho PCM

Lua chon dang 6 mau ti wu (hinh dang va kich thuéc) dya trén co s
xac dinh tong s6 6 mau cho mdi loai 6 va tinh hiéu qua chi phi trong ca khu vuc
nghién ctiu & ba x&. S6 lwong 6 mau cho mdi loai duoc phan theo cap trir lugng
rimg va theo cong thirc cia Lackman (2011) véi do tin cay P = 95% va sai sd

cho trudc E% = 10%:

- Dua vao ban dd hién trang rimg dé xac dinh dién tich mdi cip M (c6 ba

cap: giau, trung binh va nghéo) (Bang 2.4, Hinh 2.7).
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Bang 2.4: Dién tich rieng 14 réng thurong xanh theo ba cap trit lirong ¢ khu vuec
nghién cizu thuge 3 xa cua huyén Bao LAm, tink Lam Pong

Loai trang thai rirng Dién tich (ha) Céap M (m®ha)
Giau 4.318,2 > 200
Trung binh 13.608,1 101 - 200
Nghéo 8.520,2 10-100
Tong 26.446,5

‘_4 [ R ] | R e i
SH B S o vyt vy et cnnn I gy v e 8 ey b e W S
g [ RS
D N e el Lo IR F T
L e el e s TR D e
AL EED S v o o 24— Sy vle g d 4o 957 e

T ¥ ¥

Hinh 2.7: Ban do hién trang rung theo\cd’p triz luong ¢ ba xa nghién ciru thuge huyén Bao
Lam, tinh Lam Dong (Nguon: Kiém ké rieng tinh Lam Pong, 2015)
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- Tinh toan sé luong & mau can thiét cho cip M theo tung loai & mau (4

loai) dyua vao bién dong TAGB nhu sau (Lackman, 2011):

N — A
AP
N = A
17 AP
t2 x CV %>
Nee = 22 CV %2
Fop? 4 & CV%
N;
Njct = nctﬁ

Trong do:

i S6 thir tu trang thai, kiéu rimg duoc phan loai;
A: Tong dién tich khu vuc diéu tra;

Aj: Dién tich trang thai i;

AP: Dién tich 6 mau;

N = S luong 6 mau tbi da trong ving diéu tra;

N; = Sb lwong 6 mau téi da cua trang thai i;

Nee = Tong s6 6 mMAu can thiét trong ving diéu tra;
Niet = S6 & Mau can thiét cho trang thai i;

E% = Sai sb tuong dbi cho trude, xac dinh 12 10%:;

t = 2 (vdi @6 tin cay udc luong la 95%);

(2.12)

(2.13)

(2.14)

(2.15)

CV% (Coefficient of Variation %): Hé sb bién d6ng TAGB cho mdi loai 6.
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Trén co s& 39 dit lieu TAGB cua 4 loai 6 mau, tinh duoc sé 6 mau can
thiét cho mdi loai 6 phan theo trang thai ring. Gia tri TAGB ¢ 4 loai 6 mau

theo ba cap trit lvgng (M) ¢ Phu luc 15.

Péng thai trong qua trinh cong dong thu thap s6 liéu trén mbi loai 6 mau,
s6 lao dong can co va thoi gian cho mdi loai 6 dugc ghi nhan, két hop véi téng
s6 0 can ¢ voi P = 95%, tinh dugc chi phi lao dong khac nhau tng véi cac loai
6 mau trong toan ving nghién ciru dé lya chon 6 ¢é hiéu qua kinh té trong cliing
mot do tin cay. Tong hao phi thoi gian & cac loai & mau caa 39 diém trinh bay

trong Phu luc 16.
2.4.35  Phuwong phdp lwa chon do tinh cdc bé chira carbon ngoai cay gé

Pé xac dinh hiéu qua kinh té trong do tinh carbon & cac bé chia ngoai
9o, tién hanh xac dinh chi phi lao dong va gia tri CO, giam phét thai & cac bé

chua nay.

Ghi chép thai gian, s lao dong trong thu thap sé liéu va lay mau & cac
bé chtra tham muc, gd chét va dat (thuc vat ngoai go trong khu vuc nghién cau
khong dang ké nén khong thu thap sé liéu). Hao phi thoi gian lao dong o 39
diém nghién cru cho 4 loai 6, theo ting bé chira ngodi gd tong hop trong Phu
luc 17.

- Thu thap va phan tich sé liéu cac bé chtra carbon ngoai gb dé tinh carbon
va gia tri CO, do giam phat thai:

Thu thap mau va xac dinh carbon hitu co trong dat (SOC): Tai vi tri tam
ctia 6 mau hinh tron (Iay chung cho cac loai 6 mau), ldy mau dat bang éng dung
trong, 6ng thir nhat ky hiéu m1, duoc lay & tang dat 0 - 10 cm, ng th 2, ky
hiéu m2, liy ¢ tang dat tir 20 - 30 cm. Can khéi luong tuoi ctia dit cho ting

6ng dung trong, toan bo mau dat tuoi cua hai dng dung trong s& duoc dua vé
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phong thi nghiém say khé xac dinh khéi luong m (g) va phan tich ham luong
%C trong dat (39 mau) theo phuong phap Walkley Black.

Luong carbon hitu co trong dat (SOC) duoc tinh theo cong thuc (Bao
Huy, 2013 [8]):

SOC (tan/ha) = p x d x %C x 100 (2.16)

Trong d6: p & dung trong dét (g/cm®) = m dat kho (g) / V dat tuoi (cm®)
(14 thé tich cua 2 ong dung trong = 50 x 2 = 100 cm®); d: bé day tang dat lay
mau tinh SOC la 30 cm theo IPCC (2006) [52]; %C 1a % ham luong C hitu co
trong dat.

- Thu thap va xéac dinh sinh khoi trong gé chét:

Gb chét bao gdm cay chét nam va cay chét dimg. D6i vai cay chét nam
thi do duong kinh gitra (Dg) va do chiéu dai (L); d6i véi cay chét ding chi do
duong kinh tai vi tri 1,3 m va ghi chd vao cot chiéu dai la cay chét ding. Lay
mau gd chét 300 g cho mdi 6, mau duoc lay rai déu & 3 cap kinh, Iy tir tim 6
ra. Dién tich do gd chét duoc xéac dinh theo cac dang & mau: O tron phan tang
500 m? do trén dién tich 125 m? ¢ 1/4 6 hudng dong bac; 6 tron phan tang 1.000
m? do trén dién tich 250 m? & 1/4 6 hudng dong béc; 6 chir nhat phan tang 500
m? do trén dién tich 125 m? & goc dudi bén phai cia 6; 6 chit nhat phan tang
1.000 m? do trén dién tich 250 m? & géc dudi bén phai cua 0.

Sinh khéi gd chét = V g chét x WD gd chét; trong 6 WD = m (khéi
luong khé caa mau (g) / V mau tuoi (cm®). Tur dién tich lay mau quy ra sinh

khdi/ha cua gd chét.
- Thu thap va xéac dinh sinh khéi trong tham muc:

Thu thap s liéu va tinh sinh khdi trong tham muc gém 14 hoa qua, than,

canh muc c6 duodng kinh tir 2 mm dén < 10 cm. Can khéi luong tham muc trén
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4 & mau phu dit ¢ 4 hudng, mdi 6 12 50 cm x 50 cm. LAy mau 100 g cho mdi
6. Mau duoc sdy khd trong phong thi nghiém dé xac dinh ty 1¢ khé/tuoi, suy ra

sinh khdi kho cua tham muc cho 6 va ha.

Tinh ham lugng carbon & cac bé chita = Sinh khdi kho x 0,47 (IPCC,
2006) [52].

Luong CO; tuong duong = 3,67 X C

Két qua xtr Iy va tinh sinh khoi, carbon ctia cac bé chira ngoai go cua céac

loai 6 mau trén 39 diém & Phu luc 18.
2.4.4 Phwong phdp xdy dung hwong din PCM

Trén co s cac két qua nghién ciru, mot tién trinh day da caa PCM duogc
xay dung dua trén:

- Ké thira cac budc tién hanh PCM trén thé gidi va trong nudc (Huy et al.,
2013 [48]);

- Lua chon cac budc, phuong phép, cong cu thich hop véi cong dong dan
toc thiéu s6. Cac phuong phap cong cu nay dat do tin cay va co hiéu qua chi
pht;

- Lya chon mé hinh udéc tinh sinh khéi cay ring va 1am phan c6 do tin cay,
c6 bién sb dau vao cong dong co thé thu thap trong qua trinh giam sat ring.
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CHUONG 3: KET QUA VA THAO LUAN
3.1 Mo hinh wéc tinh sinh khdi véi bién s6 dau vao cong dong cé kha

ning do dac chinh xac

Trong PCM, nguoi dan cd thé do dac chinh xac céc chi tiéu rimg don
gian nhu duong kinh ngang nguc (D) (Bao Huy, 2012 [7]; Huy et al., 2013
[48]), tong tiét dién ngang (G) hodc do cao (H) 3 cdy & mot cap kinh dai dién
(Két qua danh gia & muc 3.2.3.1). Dé chuyén d6i tir dir liéu do dac boi cong
d6ng sang sinh khéi, carbon va luong CO; twong dwong thi can c6 cac mo hinh
wdc tinh sinh khéi caa cay gd va 1am phan véi bién sé dau vao don gian nhu D,

G va theo cap chiéu cao H.
3.1.1 Lwa chon phwong phdp thiét Igp m6 hinh

Mot cach pho bién, mé hinh sinh tric (mé hinh wdc tinh sinh khéi, carbon
ring thong qua céac bién sb diéu tra cay ca thé hoac 1am phan) thuong dugc wdc
lugng theo phuong phap tuyén tinh hda dang logarit hoac phi tuyén tinh (Picard
etal., 2012 [67]; Chave et al., 2014 [28]).

Trong nghién cau nay, hai phuong phap udc luong tham sé cia ham
power d3 duoc danh gia, d6 1a phuwong phap binh phuong tdi thiéu théng qua
tuyén tinh héa nho ham logarit va phuong phap phi tuyén tinh Maximum
Likelihood c6 trong s6; str dung chi sé6 Furnival’s Index (F1) dé so sanh hai
phuong phép; két qua thé hién ¢ Bang 3.1. i kiém tra d6i vai md hinh sinh
khoi trén va dudi mat dat (AGB va BGB) véi bién sé dau vao D hoic D va H
nhu 13 bién riéng Ié hoic t6 hop bién D?H. Vi phuong phap wdc lwong ham
bang phuong phap phi tuyén Maximum Likelihood véi trong sé 1/D¥ da c6 chi
s6 FI bé hon rat nhiéu so voi phuong phap tuyén tinh hoa binh phuong tdi thiéu
khong c6 trong s6. Ching to phuong phap Maximum Likelihood d nan chinh
md hinh phl hop hon véi s6 liéu sinh khéi quan sat, dac biét 1a khi ap dung
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bién trong sé 1/D da lam giam sai s6 trung phuong & cac cap D 16n, noi ma
sinh khéi rat bién dong. Két qua nay ciing phu hop véi cong bb cua Huy et al.,
(2016a) [49] khi 1ap md hinh AGB cho vuing sinh thai Viét Nam. Tur két qua
nay, st dung phuong phap phi tuyén tinh Maximum Likelihood c6 trong sé dé
thiét 1ap cac md hinh sinh khéi cay ring va 1am phan.

Bang 3.1: Sir dung chi sé6 Furnival’s Index dé danh gid hai phwong phép wéc leong
md hinh

Phuong phap phi tuyén tinh

Phuong phap logarit Maximum Likelihood c6 trong

Bién so

5 M0 hinh binh phwong tdi thiéu £
dau vao SO
Adj. R? FI Trongsé Adj.R? Fl
AGB = axD" 0,950 27,3 0,799 0,054
D 1/DX
BGB = axD" 0,901 2,4 0,484 0,004
AGB = a><(D2H)b 0,958 25,1 1/D?HX 0,907 0,021
. BGB = ax(D?H)" 0,883 2,6 1/DX 0,718 0,004
va
AGB = axDPxH° 0,901 24,7 LD 0,883 0,056
BGB = axD°xH°¢ 0,901 2,4 0,494 0,004

Ghi chii: FI la Furnival’s Index. Nhém bién s6: D?H = D (cm)?x H (m); k 1a hé sé ciia ham
phuong sai.

Vé phuong phap thiét 1ap md hinh wdc tinh sinh khéi, hau hét déu ap
dung mo hinh power theo c4ch tuyén tinh hda bang ham logarit va ap dung
phuong phap binh phuong tbi thiéu dé uéc luong va danh gia cic tham sd cua
mé hinh (Brown, 1997 [19]; IPCC, 2003 [51]; V& Pai Hai va Bang Thinh Triéu,
2012 [5]; Bao Huy, 2013 [8]; Huynh Nhan Tri, 2014 [13]). Trong khi d6
phuong phap udc lugng truc tiép md hinh phi tuyén tinh c6 trong sé da chi ra
d6 tin cay cao hon phuong phap tuyén tinh héa do nan chinh mé hinh phu hop
véi su phén tan dir liéu quan sat AGB khi D tang (Sola et al., 2014a,b [82, 83];
Bao Huy, 2016 [10]; Huy et al., 2016a,b [49, 47]). Két qua cua dé tai khing
dinh két luan nay, c6 nghia mé hinh sinh khdi s& c6 d6 tin cdy cao hon khi ap

dung phuong phap phi tuyén Maximum Likelihood c6 trong sé.
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Luan &n st dung phuong phap nay dé thiét 1ap cac mé hinh AGB, BGB

theo bién dau vao don gian ma cong dong co thé do dac chinh xéc.
3.1.2 Mbd hinh AGB

Pé ap dung vai dir liéu do cong ddng cung cap, md hinh AGB chi c6
bién s6 doc lap don gian 1a D, mé hinh ¢ thém bién sé H chi dé 1am co sé cho
viéc nang cao d¢ tin cdy cua woc tinh AGB thong qua cap chiéu cao (cap H).
Bang 3.2 1a két qua so sanh dé lya chon va tham dinh chéo cac mé hinh AGB
Vi bién s6 dau vao khac nhau gom D, D va H hoac to hop bién D?H; dong thoi
dé thir nang cao d9 tin cdy udc tinh AGB, di xem xét anh huong ngau nhién
(random effect) cta bién sé tong tiét dién ngang 1am phan (G), thdng qua
chuong trinh nlme trong R, ttc 1a gia dinh rang c6 su anh hudng cua G dén mo
hinh AGB theo bién D. Viéc lya chon md hinh cho tirng nhém bién sé dau vao
cha yéu dya vao gia tri AIC dugc tinh trung binh tir 200 lan rat 70% mau ngau

nhién (AIC cang nho d6 tin cay cang cao).

Két qua doi véi mot bién sé D thi mo hinh lya chon 13 AGB = a x D° va
d6i véi hai bién D va H thi md hinh t6 hop bién AGB = a x (D?H)° dugc lua
chon. Céc sai s6 trung binh (Bias%, RMSPE, MAPE%) tir 200 lan rit 30% mau
ngau nhién cua cac moé hinh duoc lya chon nay ciing bé hon cac mé hinh khac.
Hinh 3.1 biéu di&n phan b Bias% cua 200 lan rat ngau nhién 30% tham dinh
va duong wdc tinh AGB so vai 30% dir liéu tham dinh chéo khéng tham gia lap
mod hinh caa hai md hinh lya chon. D6 thi cho thiy Bias% phan bé tiém can
chuan, chiing to véi 200 1an rat 30% mau ngau nhién doc 1ap dé danh gia da
phan anh tét sai s6 cua md hinh (khdng bi sai léch sai s6) va do thi udc tinh
AGB bam sat 30% gia tri quan sat dugc rdt mau ngau nhién va khdng tham gia

lap mo hinh AGB, cho thay mé hinh c¢6 d6 chinh xac tét.
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Trong khi d6 hau hét cac mé hinh sinh trac hién c6 cho ring nhiét déi
(Brown, 1997 [19]: IPCC, 2003 [51]; Chave et al, 2005, 2014 [27, 28]) hoic &
Viét Nam (V6 Pai Hai va Bang Thinh Triéu, 2012 [5]; Bao Huy, 2013 [8]) déu
chua c6 giai phap sir dung dir lidu toi wu dé 1ap va danh gia sai s6 khach quan
theo phuong phap thim dinh chéo sai s6 (Cross Validation). Két qua nay phu
hop véi két qua thim dinh chéo mé hinh wéc tinh sinh khéi cua Huy et al.,
(2016a,b) [49, 47].

Cac md hinh lya chon véi bién sé dau vao D hoiac D?H ciing duoc xem
Xét anh huong cua cac cap G khac nhau tir céc 1am phan c6 sinh khéi, trix luong
ring khac nhau. Céc chi sé6 AIC va céac sai s6 trung binh tir 200 lan danh gia
ctia md hinh c6 G khong duoc cai thién rd rét; c6 nghia thay doi cap G khdng
lam thay doi c6 y nghia cac tham sb caa md hinh.

Bang 3.2: So sanh va tham dinh chéo mé hinh wéc tinh AGB ¢6 hay khéng c6 anh
huéng cua cap G theo cac bién so dau vao khac nhau

D AGB = axD" Eﬂ;ﬁng 1/D* 1489 0,795 47,8 -147 34,2
AGB=axD’" CipG 1/D¥ 1.491 0806 482 -153 343
D+H QS(BDZZH)b Eﬂ)‘é”g 1/D 1464 0908 436 -104 296
A Khong  1/D 1468 0883 434 -120 299
ffigzi)b CipG  L(D?H) 1452 0911 43,8 -11,8 29,7

(*) M6 hinh lya chon theo bién sé dau vao. k la hé sé ciia ham phwong sai. Gid tri thong ké,
sai s6 dwoe tinh trung binh tir 200 lan riit mau ngdu nhién dé lip mé hinh (70% dir liéu tinh
cdc chi tiéu so sanh mé hinh AIC va R?) va déanh gid mé hinh (30% diF liéu tinh cdc sai sé
RMSE%, Bias% va MAPE%)
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Hinh 3.1: M hinh AGB lura chon véi bién so dau vao khac nhau: Phan bé %Bias cua 200
lan tham dinh (trai), mé hinh AGB I}fa ch~pn so voi 30% dir liéu tham dinh chéo diroc rat
mau ngau nhién (phat)

Déi vai mb hinh AGB, str dung md hinh c6 hai bién sé dang t6 hop bién
D?H s& nang cao do tin cay so voi mot bién D, tuy nhién viéc do cao 1a kho
chinh xac ddi véi cong ddng. Do d6 mé hinh c¢6 bién H chi duoc st dung dé
thay doi tham sé theo cap H ciia 1am phan nhiam nang cao d6 tin cay khi udc
tinh AGB chi v&i mét bién sé dau vao 1a D. Sau khi lya chon mé hinh va danh
gia chéo, sir dung toan bo sb liéu dé ude luong cac tham sé caa cac mé hinh

lya chon. Két qua ¢ Bang 3.3.
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Bang 3.3: Tham s cia md hinh AGB lya chon véi cac bién sé dau vao khac nhau,
trén co so toan bg dir liéu

Sai s0 tiéu chuan cua tham

oA A 7Fll A
B} i M6 hinh lwa chon am so i)
vao ° *
a b a b
D AGB = axD° 0,114691 2,479829 0,011816 0,03677
D+H AGB = a><(D2H)b 0,044343 0,961302 0,004636 0,01269

Ghi cha: Céc tham sé déu c6 mitc y nghia P-value < 0,0001.

Nhin vao bién dong sai s6 AGB ¢6 trong sé & Hinh 3.2 cho thiy md hinh
c6 hai bién s6 dang D?H ¢4 sai s6 bé hon rat nhiéu so véi mét bién sé D, vi vay
can dua bién H thong qua cap H vao md hinh AGB dé tang do tin cay. Két qua
nay phu hop vai cac nghién ciru cuaa Chave et al., (2014) [28]; Sola et al.,
(2014a) [82]. Huy et al., (2016a,b) [49, 47] chi ra rang khi gia ting bién so cua
mo hinh chi v&i mot bién D véi céc bién nhu H, khdi luong thé tich gb (WD)
hoac dién tich tan 1a (CA) s& l1am giam sai s6 cac mé hinh sinh khéi. Tuy nhién
trong truong hop dit liéu dau vao tir cong dong néu ¢ qué nhiéu bién so s& dan

dén sai s do tinh cao hon va mot s6 bién s6 cong dong khong thé tiép can duoc.

4000 1 014
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2000

Sai s6 cé trong s6 (kg)
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20 40 80 0 2000 4000
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Hinh 3.2: Trdi: Uéc tinh AGB qua md hinh lia chon so véi quan sat, Phai: Sai sé ¢o
trong so theo AGB wéc tinh qua md hinh. a) M6 hinh AGB = axDP; b) M6 hinh AGB =
ax(D?H)P

3.1.3 M6 hinh BGB

RE cay 1a mot bo phan quan trong trong céc bé chira carbon cay rung,
dén gan maot nira chu trinh carbon rimg hang nim duoc dong gop tir hé ré cay
(Vogt et al., 1996 [98]). Trong khi c6 rat nhiéu mé hinh sinh khéi cay rung trén
mit dat (AGB) cho cac hé sinh thai rimg khac nhau, thi md hinh sinh khdi cay
rimg dudi mat dat (BGB) rat hiém hoi. Ly do chi yéu la viéc thu thap dit liéu
sinh khdi ré cay ring rat kho khan, chi phi cao, dac biét Ia ring nhiét déi voi
cay co duong kinh Ion. Tuy vay, d6i véi chuong trinh REDD, uwéc tinh duoc ca
sinh khéi cay rimg trén va dudi mat dat 1a rat c6 gia tri dé gia tang luong carbon

trong thiét 1ap tin chi.

M0 hinh BGB ciing duoc lya chon va danh gia theo phuong phap tuong
tu nhu mo6 hinh AGB ndi trén. Két qua tir Bang 3.4 md hinh BGB ¢6 d6 tin cay
va sai s6 bé nhat véi chi mot bién sb dau vao D, cap G ciing anh huong khong
c6 ¥ nghia dén cac tham sé caa cac md hinh. Vi vay di véi md hinh BGB tng
dung dir liéu dau vao cua cong ddng thi md hinh mot bién sb D 1 téi wu, khong

c6 anh huong cua G va khdng can phan cap H dé xac dinh BGB. Hinh 3.3 1a
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phan b Bias% tir 200 lan danh gia va gia tri wéc tinh BGB tir D so0 Véi gia tri
danh gia rat mau ngau nhién.
Bang 3.4: So sanh va tham dinh chéo mé hinh wéc tinh BGB c6 hay khéng ¢6 dnh

huéng cua cap G theo bién sé dau vao

Bién Nhan

s6ddu M6 hinh haoh L AlC  AdpRz TMSE Blas  MAPE
X . S0 % % %

vao hudng

D BGB = axD" g)‘ong 1/D* 204 0444 554 -178 406
BGB=axD® CipG 1/D* 204 0466 574 202 422

D+H DGB= Khong /D" 303 0686 529 -136 408
ax(D?H)° ’ , ) :
anD%fHC Khong 1/D* 301 0436 583 204 433
BGB =

ax (D2H)" CdpG U(MDH)* 311 0459 607 -229 455

(*) M6 hinh lwa chon theo bién sé dau vao. k la hé s6 ciia ham phwong sai. Gid tri thong ké
va sai sé dwoc tinh trung binh twr 200 lan rut mau ngd~u nhién dé ldp mo hinh (70% dir liéu
tinh cdc chi tiéu so sanh mé hinh AIC va R?) va danh gia mé hinh (30% dir liéu tinh cac sali
56 RMSE%, Bias va MAPE)

__BGB=a'D'%
400
o
@
3
o
© =5 —
o
~
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Bias (%) cua BGB = a*D"b D (cm)

Hinh 3.3: M6 hinh BGB lura chon véi bién so dau vao D: Phan bé % Bias cia 200 lan_
tham dinh (trai), mo hinh woc tinh BGB so vai 30% dir ligu tham dinh dwoc rat mau ngau
nhién (phai)
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Sau khi lya chon va danh gia, st dung toan bo s6 liéu dé udc lugng cac
tham s6 caia cac mé hinh BGB Ira chon theo mét bién sé D; két qua & Bang 3.5
va Hinh 3.4. Md hinh BGB chi mét bién sé D Ia thich hop véi dit liéu do dac
cua cong dong. Két qua nay ciing phu hop véi Bao Huy (2013) [8] va Huynh
Nhan Tri (2014) [13].

Két qua nay déng gop cho thiét 1ap md hinh BGB — hién tai rat hiém va
thiéu cho wdc tinh sinh khéi ré cay ring (Nam et al., 2016 [62]; Yuen et al.,
2013 [101]; Ziegler et al., 2012 [102]). Pic biét doi voi ring nhiét d6i Pong
Nam A trong d6 c¢6 Viét Nam, thi cho dén nay chi ¢ vai cong trinh cong b
md hinh BGB (V5 Pai Hai va Pang Thinh Triéu (2012) [5]; Bao Huy (2013)
[8]; Huynh Nhan Tri (2014) [13] va Nam et al., 2016 [62]); tuy vay cac md
hinh cua céc tac gia trude day chua duoc thiét 1ap voi phuong phap phi tuyén
Maximum Likelihood c6 trong sb va ciing chua ap dung tham dinh chéo sai s6
bang dix liéu doc 1ap, khach quan. Hién tai cac md hinh BGB chu yéu cho ving
nam dén trung tm chau My (Hertel et al., 2009 [42]).

Két qua nghién ciu cua luan an nay cho thay céc bién so anh huong dén
BGB & Tay Nguyén la phi hop véi két luan cua Cairns et al., (1997) [25] trong
thiét lap cac mo hinh sinh khéi ré cay rung o cac khu ring ving cao trén thé
gidi, tac gia da két luan BGB c6 quan hé chit ché véi duong kinh ngang nguc
(D), quan hé yéu véi khéi luong thé tich g6 (WD) va hau nhu khong thay quan

hé véi bién s6 chiéu cao (H).

Bang 3.5: Tham s¢ cia md hinh BGB lyra chon, trén co so toan bé diz liéu

. X Sai s0 ti€éu chuan cia tham
Bién . Tham so v
A o M6 hinh Iwa chon i)
dau vao & 5
a b a b

D BGB = axD" 0,015306 2,550949 0,003349 0,094112

Ghi chi: C4c tham sé déu ¢6 mire y nghia P-value < 0,0001.
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Hinh 3.4: M6 hinh BGB = axDb,: Trai BGB theo md hinh so véi quan sét; Phdi: Sai sé c6
trong so theo BGB woc tinh qua md hinh.

3.1.4 Mo hinh AGB theo cip H

Nhu céc nghién ctru di chi ra, md hinh wéc tinh sinh khéi cay ring trén
mat dat (AGB) chi c6 d6 tin cay cao khi bao gom nhiéu bién sé dau vao nhu 1a
D, H, WD va CA (Bao Huy, 2016 [10]: Huynh Nhan Tri, 2014 [13]; Huy et al.,
2016a,b [49, 49]). Vi vay md hinh AGB chi véi mét bién D dau vao s& cho do
tin cay thap, trong khi d6 cong ddng khé cd thé do ludng va cung cap chinh xéc

ddi véi céc bién s nhu H, WD hoic CA.

Két qua trén cho thdy mé hinh wdc tinh AGB theo t6 hop hai bién D2H
s& cho d¢ tin ciy cao hon m6 hinh chi c6 mot bién s6 dau vao D. Tuy nhién néu
cong dong do cao (H) cho toan bo so cay trong 6 mau s& mac sai s6 1on do phai
do quéd nhiéu ciy va tan cay thudng bi che khuat. Vi vay giai phap dé nang cao
do tin cay la 1ap mo hinh AGB theo D va thay d6i cac tham s6 mo hinh theo
cap H. C6 nghia 12 cong dong chi can dugc tap huan dé do cao chinh xac 3 cay

trong mot cap kinh dai dién, lac d6 viéc do cao s& giam sai s6 do sé luong cay
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do rat nho (3 cay) va nhiing cay nay s& duoc lua chon ¢ vi tri d& quan sat ngon
cay.

Véi tiép can nhu vay, trude hét 1ap md hinh quan hé H = f(D) va phan
chia theo cap H, sau d6 thay bién H trong md hinh AGB = a x D?H bang mo
hinh H = f(D) theo cap H, s& c6 md hinh AGB theo mét bién s6 D nhung c6
tham sd thay doi theo cap H.

Ham mii duoc sir dung vi n6 1a pho bién trong thiét 1ap mébi quan hé H/D
(Temesgen et al., 2014 [89]). Thi nghiém mé hinh quan hé H/D dang mii ¢c6
hay khéng c6 hang sb 1,3m. Két qua ¢ Hinh 3.5 va Bang 3.6 cho théy ca hai
mo hinh déu cho két qua thong ké va tham dinh sai s6 gan nhu nhau. Do vay

mo hinh lya chon 1a md hinh power don gian hon, khong c¢6 hang sé 1,3m.

Bang 3.6: So sanh va tham dinh chéo mé hinh quan hé H = f(D)

Mb hinh Trongsé AIC  Adj.R> RMSE%  Bias% MAPE%
H=a x Db(*) 1/Dk 748 0,740 27,0 5,5 18,1
H=13+ axD’  1/DK 749 0,734 26,9 -4,9 18,2

(*) M6 hinh lwa chon. k la hé s6 ciia ham phirong sai. Gid tri thong ké dwoc tinh trung binh
tir 200 lan rit mau ngau nhién dé lgp mé hinh (70% dit liéu tinh cdc chi tiéu so sanh mé
hinh AIC va R?) va déanh gid mé hinh (30% dit liéu tinh cdc sai s6 RMSE%, Bias va MAPE)
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Hinh 3.5: M hinh H = f(D) khéc nhau hang so 1.3. Phan b % Bias cua 200 lan tham
dinh (trai), mo hinh H so vdi 30% diz liéu tham dinh dwroc rat mau ngau nhién (phai)

Sau khi danh gia, st dung toan b sb liéu dé ude luong céc tham sé cua
cac md hinh lya chon H/D, két qua ¢ Bang 3.7 va Hinh 3.6.

Bang 3.7: Tham sé ciza mo hinh H = f(D) lwa chon, trén co sé toan bé di lidu

Tham s6 Sai s6 tiéu chuin ciia tham s6
M0 hinh lya chon
a b a b
H=axDP 2,796423 0,568826 0,165503 0,021573

Ghi chl: Cac tham s¢ déu c6 mitc y nghia P-value < 0,0001.
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Hinh 3.6: M6 hinh H = axD": Trai: H theo mo hinh so véi quan sat; Phai: Sai 6 ¢
trong so theo H woc tinh qua mo hinh.

T m6 hinh H/D la chon, phan chia md hinh theo 3 cip chiéu cao: Khao
s&t bién dong H & cap D = 30 - 40 cm, trung binh 1 35 cm. Két qua ¢6 H = 20,7
m va do léch chuan S = 3,77 m. Xac dinh bién dong cua H trong cap kinh 35
cm theo quy luat + 2S ¢ng véi dix liéu nam trong phan bé chuan véi do tin cay
95%. Chia bién dong H thanh ba cap. Két qua c6 chiéu cao chi thi S; chi thi cho
3 cap H; & cap kinh trung binh 35 cm 1a: Sys = 26 m, Sy = 21 m va Si6 = 16 m.
Thay doi tham s a; va ¢6 dinh b ciia ham mii cho cap Hi: a; = S; / 35%%6%826, Két
qua cho céc tham sé a;: a; = 3,409200, a, = 2,743552 va az = 2,077904

Phuong trinh quan hé H = a; x D theo 3 cap Hi:

Cap H 1 vai Sys: H = 3,409200 x D©-568826 (3.1)
Cap H 2 voi Sy H = 2,743552 x 0568826 (3.2)
Cap H 3 véi Sie: H = 2,077904 x D0568826 (3.3)

Trong thuc té dé xac dinh chiéu cao chi thi cip Hila S;, tién hanh do H

va D khoang 3 cay trong mot cap kinh dai dién caa 1am phan, sau d6 tinh trung
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binh ¢ H; va D;. Chiéu cao chi thi Sitai D = 35 cm cua 1am phan diéu tra s&

duoc tinh toan theo cdng thuc sau:

S = Hi x (35 / D;)°56882 (3.4)

107

20 40 80
D {(cm)

Hinh 3.7: M6 hinh quan hé H = f(D) trung binh cua ba cdp H véi chiéu cao chi thi Si so
vai dir liéu quan sat

Hinh 3.7 biéu dién mé hinh H; = a; x D" theo ba cip c6 chiéu cao chi thi
khac nhau S;. Hinh nay cho thay viéc phan chia 3 cap H 1a pht hop, cac duong
cong H/D phu kha kin dam may diém quan sét thuc té H/D.

Thé cac mo hinh H; = a; x DPtheo 3 c4p chiéu cao chi thi S; vao bién H
md hinh AGB = a x D?H s& ¢6 dugc md hinh AGB véi mot bién s D va tham
s6 a; thay doi theo chiéu cao chi thi Si: AGB = a; x D";

CAp H 1: Sps:  AGB = 0,144171 x D?#6%418 (3.5)
Cép H2:S,:: AGB=0,116997 x D?46%418 (3.6)
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CApH 3:S15.  AGB = 0,089569 x D2469418 (3.7)

Céac mé hinh trén gilp cho viéc nang cao d6 tin cay wdc tinh AGB chi
véi mot bién sé D dugc cong ddng thu thap. Trong thuc té khéng can do H toan
bo, chi can xéac dinh cap H; qua chiéu cao chi thi S; dé lua chon mé hinh thich
hop nho do cao 3 cay & mot cap kinh dai dién trong 1am phan diéu tra. Két qua
& Hinh 3.8 chi ra m6 hinh uéc tinh AGB theo mot bién sé dau vao cua cong
ddng 1a D nhung dugc phan chia thanh ba cip chiéu cao chi thi S;sé nang cao
d6 chinh xé&c rd rét vi cac duong cong nay bao phu hau nhu toan bo dit lidu

AGB quan sat theo cip D.

Fd
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Hinh 3.8: D¢ thj wdc lwong AGB theo mét bién sé D va ba cap chiéu cao chi thi Si (véi

chiéu cao chi th; cho ba cap tir thdp dén cao 1a Sie, S21, Sz6 & cdp D = 35 cm) so véi dir
licu AGB quan séat theo D
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3.1.5 Sosanh cac mé hinh AGB va BGB cdy rirng ld rong thuwong xanh woc
lwong theo cac phwong phdp khdc nhau ¢ vang Tdy Nguyén

Vi cling bo dit lieu 222 cady mau ¢ ving Tay Nguyén, cac tac gia khac
nhau da ap dung cung dang mo hinh 1a ham power nhung str dung phuong phap
thiét 1ap md hinh AGB va BGB khac nhau theo céc bién sé dau vao nhu sau:
i)  Déi véi mb hinh AGB = f(D):

Bao Huy (2013) [8] da 4p dung phuong phap tuyén tinh héa binh phuong
t6i thiéu, c6 md hinh:

log(AGB) = -2,23927 + 2,49596 x log(D) 1)

Huynh Nhan Tri (2014) [13] st dung phuong phap tuyén tinh hda binh
phuong t6i thiéu co trong s Weight = 1/D, véi md hinh:

log(AGB) = -2,25438 + 2,49193 x log(D) 5.2

Két qua tir dé tai nay 4p dung phuwong phap phi tuyén Maximum
Likelihood c6 trong s6 Weight = 1/D¥, véi mé hinh:

AGB =0,11469 x D%#7983 3.3)

i) Pai véi md hinh AGB = f(D, H):

Bao Huy (2013) [8] d4 4p dung phuong phap tuyén tinh hoa binh phuong

t6i thiéu, co mo hinh:

log(AGB) = -2,97660 + 0,53579 x log(D) + 0,75932 x (3.4
log(D?H)
Huynh Nhan Tri (2014) [13] sir dung phuong phép tuyén tinh hoa binh
phuong t6i thiéu co trong s6 Weight = 1/D, véi mé hinh:
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log(AGB) = -3,07831 + 2,01893 x log(D) + 0,8262 x (3.5)

log(H)
Két qua tr dé tai nay 4p dung phwong phép phi tuyén Maximum
Likelihood c6 trong s6 Weight = 1/(D?H)X, véi md hinh:

AGB = 0,04434 x (D?H)%9%1% (3.6)

iii)  Hoi véi md hinh BGB = f(D):
Bao Huy (2013) [8] d4 4p dung phuong phap tuyén tinh héa binh phuong
tdi thiéu, c6 md hinh:
log(BGB) = -3,73687 + 2,32102 x log(D) 3.7)
Huynh Nhan Tri (2014) [13] sir dung phuong phép tuyén tinh hoa binh
phuong t6i thiéu co trong s Weight = 1/D, véi md hinh:

log(BGB) = -3,86955 + 2,409 x log(D) (3.8)

Két qua tir dé tai nay 4p dung phuong phap phi tuyén Maximum
Likelihood c6 trong s6 Weight = 1/(D?H)¥, vi md hinh:

BGB = 0,01531 x D2550% (3.9)

D3 danh gia cac md hinh uéc tinh AGB, BGB cua mot sb tac gia khac
nhau ndi trén véi cac md hinh thiét 1ap trong nghién ciiu ndy nham dé chi ra
phuong phap nao c6 do tin cay tét hon. Trong cac mé hinh d3 thiét 1ap vira trinh
bay, do ¢ su khac nhau vé bién Y (vi du AGB hoic log(AGB)) thi khong thé
sir dung cac tiéu chuan thong ké so sanh cac ham théng dung nhu hé s6 xac
dinh R%, AIC hoic céc sai s nhu Bias, MAPE va RMSE; trong khi d6 chi s6
Furnival’s Index (1961) (F1) 1a mét chi tiéu thich hop dé so sanh cac mé hinh
véi cac bién Y khac nhau. Vé ban chat, chi s6 FI ¢d quan hé thuan va chat ché

Véi sai sb trung phuong RMSE (cong thirc 2.1 va 2.2), va khi mé hinh nao c6
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chi s6 FI cang bé c6 nghia 14 sai s6 cang nho va d6 1a mo hinh ¢ d6 tin cay tot

hon.

Bang 3.8: Sir dung chi s6 FI dé so sanh cac md hinh sinh khdi cay ring 14 réng

thwong xanh vimg Tay Neuyén dwoc thiét Idp theo phwong phdp khdc nhau

Bién sb Atk ex Phuong phap wéc Trong sb -
dau vao Mo hinh/tic gia lwgng mé hinh (Weight) Ad). R Fl
L _ Phi tuyén tinh
Nghien i ndy (20 e Maximum Likelihood ~ 1/D¥ 0799 0,054
' co trong sO
Bao Huy (2013): log(AGB) ~ Tuyén tinh binh
AGB = =.223927 + phuong t6i thiéu - 0950 27,3
f(D) 2,49596x%log(D) khong trong so
Huynh Nhén Tri (2014): Tuyén tinh binh
log(AGB) = -2,25438 + phuong téi thiéu co 1/D 0926 27,3
2,49193xlog(D) trong so
Nghién ciru nay (2017): Phi tuyén tinh
AGB = Maximum Likelihood ~ 1/(D?H)* 0,907 0,021
0,04434x(D*H)%%1%0 co trong sO
ljao Huy (2013): log(AGB) Tuyén tinh binh
=-2,97660 + phrong t6i thiéu . 0958 27,3
AGB = 0,53579xlog(D) + khong trong sb , ,
f(D, H)  0,75932xlog(D’H) g trong
Huynh thin Tri (2014): Tuyén tinh binh
log(AGB) = -3,07831 + huong t6i thidu co  1/D 0938 247
2,01893x%log(D) + f’r N g , :
0,8262xlog(H) ong so
o ) Phi tuyén tinh
Neghien i iy (20 s Maximum Likelihood  1/D¥ 0484 0,004
' co trong so
Bdo Huy (2013): log(BGB) ~ Tuyén tinh binh
BGB= =.373687 + phuong tdi thiéu - 0,901 2,4
f(D)  2,32102xlog(D) khong trong s6
Hupnh Nhan Tri (2014): ~ Tuyén tinh binh
log(BGB) = -3,86955 + phuong téi thiéu co 1/D 0,869 2,4

2,409%log(D)

trong so

Ghi chu: k 1a hé sé ciia ham phwong sai, log(.): ham logarit nepper.

Két qua & Bang 3.8 cho thay tat ca cac md hinh AGB, BGB theo c4c bién

s6 dau vao khac nhau cua luan an nay déu cé chi sé FI nho hon dang ké va rat
nhiéu so véi cac md hinh ciia Bao Huy (2013) [8] va Huynh Nhan Tri (2014)
[13]. Phat hién nay cho thay md hinh sinh khdi cay rung thiét 1ap theo phuong



83

phap phi tuyén Maximum Likelihood ¢ trong sé duoc thuc hién trong luan &n
nay di ning cao do tin cay cua mo hinh rd rét; diéu nay ciing phu hop véi két
luan cua Huy et al., (2016a) [49]. Tir két qua nay ciing chi ra rang khdng thé
ding hé sb xac dinh R? dé so sanh cac mé hinh khac nhau vé bién sé Y (nguyén
thuy va da ddi bién), c6 nhiéu truong hop R? 16n hon rat nhiéu nhung chi sé FI
ciing rat 16n (sai s6 16n), vi vay néu lua chon ham theo theo R? thi mé hinh s&
c6 d tin cay thap hon (Picard et al., 2012 [67]).

3.1.6 Mo hinh sinh khéi ldm phin (TAGB, TBGB) theo bién so G

M6 hinh wdc tinh sinh khéi, carbon trén va dudi mit dat (TAGB, TBGB)
& mirc 1am phan con rat han ché, chi c6 ciia Bao Huy (2013) [8] va Huynh Nhan
Tri (2014) [13]; tuy vay cac md hinh nay Iap theo phuong phép logarit tuyén
tinh hoa binh phuong téi thiéu va ciing chua &p dung tham dinh chéo dé cung

cap sai s6 khach quan.

Nghién ctu nay thiét Iap mé hinh wéc tinh sinh khéi 1am phan trén va duéi
mat dat (TAGB va TBGB, tan/ha) &p dung bién s dau vao 1am phan c6 thé thu
thap boi cong dong. Cong dong cd thé do dac tong tiét dien ngang (G, m?/ha)
bang dung cu Bitterlich, mdi vi tri do 3 diém va tinh trung binh. Vi vay bién s6
dau vao 1am phan duoc lya chon trong mé hinh Ia tong tiét dién ngang (G,
m?/ha).

Hinh 3.9 cho thay xu huéng quan hé giira TAGB va TBGB theo G. Quan
hé c6 xu thé duong thang hoic dang mii, vi vay cac dang md hinh duoc thir
nghiém dé lra chon bao gdm ham tuyén tinh va power. Ngoai ra nhin vao cac
d6 thi nay thay rang TAGB va TBGB bién dong cang cao khi G tang, vi vay
phuong phap phi tuyén Maximum Likelihood c6 trong s da duoc ap dung dé

lam giam sai s6 u6c tinh TAGB va TBGB khi cap G ting.
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Két qua & Bang 3.9 cho thay cac mo hinh dang power: TAGB = axG°va
TBGB = axGP duoc lua chon vi ¢6 chi sé AIC trung binh caa 200 lan rit mau
tinh toan tir 70% dit liéu bé hon mo hinh tuyén tinh. Sai s6 trung binh tir 200
lan rat mau 30% dit liéu khdng tham gia 1ap mé hinh cho thay cac mé hinh uéc
tinh sinh khdi caia 1am phan c6 sai s6 nho, MAPE tir 9,1 - 12,4%. Hinh 3.10 va
Hinh 3.11 trinh dién phan b chuan cua Bias% cua 200 lan danh gia ngau nhién
va gia tri udc tinh TAGB/TBGB tir cA¢c mo hinh so véi tir 30% dir liéu danh gia
khong tham gia lap md hinh.

Bang 3.9: So sanh va tham dinh chéo mé hinh wéc tinh TAGB va TBGB theo G

Mo hinh Trongsdé AIC Adj.R? RMSE % Bias% MAPE %
TAGB=a+DbG 2230 0,891 17,9 -1,8 13,0
TAGB = axG (*) 1/G¥ 2.127 0,887 16,2 2,1 12,4
TBGB=a+bG 1.145 0,93 12,4 -1,8 9,1
TBGB = axGP (*) 1/G¥ 1.032 0,925 12,2 -1,3 9,1

(*) M6 hinh lya chon. k la hé s6 ciia ham phwong sai. Gid tri théng ké va sai sé dwoc tinh
trung binh tir 200 lan rit mau ngau nhién dé lip mé hinh (70% dit liéu tinh cdc chi tiéu so
sanh mo hinh AIC va R?) va ddanh gid mé hinh (30% dit liéu tinh cdc sai s6 RMSE%, Bias va
MAPE)
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Hinh 3.11: Phan b % Bias cuia 200 lan tham djnh (trai). M6 hinh TBGB = f(G) so vdi
30% dur liéu tham dinh dwoc rat mau ngau nhién (phai)

Céac tham s6 cua cac md hinh sinh khéi 1am phan lya chon dugc wéc tinh
tir todn bo s6 lidu; két qua thé hién & Bang 3.10. Hinh 3.12 trinh dién mé hinh
mil udc tinh TAGB va TBGB theo G so véi toan bo dit liéu; va bién dong sai
sb ctia md hinh cd trong sé theo gia tri sinh khéi 1am phan udc tinh.

Bang 3.10: Tham sé ciia md hinh TAGB va TBGB lya chon trén co sé toan bg dir

liu
M5 hinh Iua chon Tham so Sai so tiéu chuan cua tham so
: ) a b a b
TAGB = axG° 3,992639 1,163908 0,215972 0,016557
TBGB = axG" 0,638988 1,086061 0,022851 0,011119

Ghi cha: Cac tham sé déu ¢6 mirc y nghia P-value < 0,001.
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Hinh 3.12: Trai: M6 hinh so véi toan bé diz liéu quan sat, Phdi: Sai sé c6 trong sé theo
w6c tinh qua md hinh. A) M6 hinh TAGB = axGP; B) M6 hinh TBGB = axGP

Sai s khi tng dung cac mé hinh sinh khéi 1am phan (TAGB va TBGB)
theo G con bao gom sai s6 sir dung cac md hinh sinh khéi cy ca thé. Co nghia
la néu str dung mo hinh wdc tinh sinh khéi 1am phan s& méc sai s6 cao hon so
vé6i str dung md hinh sinh khéi caa cay. Tuy nhién sai s tich liy thém khi st
dung cadc md hinh 1am phan 1a 10% c6 thé chap nhan duoc trong trudng hop
khong c6 yéu cau do chinh xac qua cao; viéc do dac bién sé G kha don gian, it

tén kém. Piéu nay ciing ddong nhat véi két luan caa Torres va Lovett (2013)
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[92] khi sir dung G 1am bién dau vao cho mé hinh wdc tinh sinh khéi va carbon
lam phan & Mexico, n6 gitp 1am giam khéi luong diéu tra hién truong rat 16n

so véi sir dung md hinh sinh khéi cy ca thé.

Téng quét lai cho thidy mé hinh wdce tinh sinh khdi cdy ring trén mat dat
(AGB) cho rung 14 rong thuong xanh véi mot bién s dau vao don gian 1a D
cling da dugc xay dung cho ca vung rirng nhiét déi (pantropic) (Brown, 1997
[19]; IPCC, 2003 [51]), hoic cu thé cho ving Tay Nguyén (V3 Dai Hai va Biang
Thinh Tridu, 2012 [5]; Bao Huy, 2013 [8]; Huynh Nhan Tri, 2014 [13]), hoic
cho céc vung sinh thai cia Viét Nam trong d6 c¢6 Tay Nguyén (Phuong et al.,
2012 [66]; Huy et al., 2016b [47]). Trong khi d6 sinh khéi ré cay rung 1a mot
bo phan rét quan trong trong chu trinh carbon ring (Vogt et al., 1996 [98])
nhung mé hinh uéc tinh sinh khéi cay rimg dudi mat dat (BGB) rat it dugc lap
do viéc thu thap dit liéu sinh khdi ré cay qua khé khan, ton kém va mé hinh nay
cho thay c6 quan hé chit véi bién don gian 1a D. Riéng mé hinh wdc tinh sinh
khoi cua 1am phan trén va dudi mat dat (TAGB, TBGB) ciing bat dau duoc
thiét 1ap vai cac bién sé doc 1ap anh huéng nhu tong tiét dién ngang (G), trix
lwong rung (M) va mat @6 (N) (Bao Huy, 2013 [8]; Huynh Nhéan Tri, 2014
[13]).

Tuy vay, hau hét cac md hinh trude day chi yéu sir dung phuong phap
udc lugng binh phuong ti thiéu véi ham mii duoc tuyén tinh bang ham logarit
va chua c6 nhiéu cdng trinh thir nghiém phuong phép phi tuyén tinh Maximum
Likelihood c6 trong sé dé nan chinh md hinh pht hop véi sy phan tan di liéu
quan sat AGB khi D tang (Sola et al., 20144a,b [83, 84]; Huy et al., 2016a,b [49,
47]).

Ngoai ra, hau hét cac md hinh udc tinh sinh khdi, carbon da cong b &

Viét Nam déu chua co giai phap sir dung dit liéu toi wu dé 1ap, tham dinh va
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danh gia khach quan dé chi ra sai s6 cuia cac mé hinh vai bién sé dau vao khac
nhau (ngoai trir cdng bé gan day cua Bao Huy, 2016 [10]; Huy et al., 2016b
[47]), tuy nhién cac mo hinh nay ciing chua c6 giai phap nang cao do tin cay
khi chi véi mot bién dau vao 1a D.

Trong khi d6 cac mé hinh wdc tinh sinh khéi thiét 1ap trong nghién cau

nay da dong gop va cai thién nhiing van dé chinh nhu sau:

- Pa cb so s&nh danh gia gitra hai phuong phap udc lugng mo hinh la
logarit héa binh phuong tdi thiéu véi phuong phap phi tuyén tinh hop ly cuc
dai (Maximum Likelihood) va chi ra phuong phap Maximum Likelihood cé
trong s6 s& udc lugng cac mo hinh cé do tin cay cao hon nhiéu. Vi vay cac mo
hinh uéc tinh sinh khéi 1ap trong nghién ctiru nay duoc cap nhat phuong phap
méi 1a theo phuong phap Maximum Likelihood c6 trong so.

- Mo hinh uéc tinh AGB theo bién sé don gian 14 D ma cong dong cd thé
do dac chinh xac cling dugc cai thién do tin cay khi phan chia mé hinh nay theo
cac cap chiéu cao (H), hay con goi la theo chi thi 1ap dia S;. Trong khi d6 dé
xac dinh S; thi chi can do cao chinh xac khoang 3 - 5 cay & mot cap kinh dai
dién cho 1am phan.

- Mo hinh uéc tinh BGB khang dinh ¢6 quan hé chat véi D, két qua nay la
phl hop vi bién sé dau vao D 1a bién sé ma cong dong c6 kha nang do dac chinh
X&c.

- Pi thiét 1ap cac mé hinh wac tinh sinh khéi 1am phan TAGB va TBGB
c6 quan hé véi nhan té tong hop 1am phan 1a G; dong thoi G ciing ¢6 thé thu
thap bai cong dong co do tin cay bang thudc Bitterlich.

- Mo hinh cho viing sinh thai, dia phuong gitap cai thién do tin cay: Cac
mé hinh chung cho ring nhiét d6i da dugc thiét 1ap (Brown, 1997 [19]; IPCC,
2003 [51]), nhung c6 kha niang dan dén sai s6 hé thong 1én dén 400% khi ap
dung cho tiéu viing sinh théi cu thé nhu Tay Nguyén (Jara et al., 2015 [54] va
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Chave et al., 2014 [28]). Vi vay, dé tai nay da phat trién cac mé hinh sinh tric
cho vuing Tay Nguy&n nham cai thién d tin cay, diéu nay pha hop vai y kién
cua Temesgen et al., (2007, 2015) [88, 87] la can phat trién cac md hinh sinh
khdi co tinh dén su anh huong caa vung sinh thai va cac nhan t5 1am phan anh
huong. Tuong tu, Huy et al., (2016a) [49] ciing da ching minh md hinh cho
ting vung sinh thai da cai thién r6 rét do tin cay khi so véi ap dung md hinh
chung viing nhiét déi; trong d6 mo hinh 1ap cho dia phuong da giam sai s6 trung
phuong tuong dbi (RMSE%) dén 10%.

- Sau cing nhung rat quan trong 1a cac mé hinh dwoc thiét 1ap trong nghién
clru nay da chi ra duoc sai s6 chinh xac, on dinh; nho ap dung phuong phap
tham dinh chéo (Cross Validation) bang cach rit mau ngau nhién véi 70% di
liéu dé l1ap mo hinh va 30% dé danh gia sai s6, va viéc nay duoc 13p lai cho dén
khi céc loai sai s6 c6 phan b6 chuan tng véi 200 lan rit mau. Co nghia 1a sai
s6 trung binh vai 200 lan dénh gia ngu nhién caa cac mé hinh cong b trong
nghién ctu nay 1a khach quan. Két qua nay khac phuc han ché cach danh gia
sai 6 m6 hinh truyén thong trudce day, d6 1a phan chia dir liéu 1am hai phan lap
mo hinh va danh gia hoic thu thap mau doc lap dé danh gia, cach lam nhu vay
chi danh gia duoc sai s6 dbi véi dit liéu duoc chon dé danh gia, néu phan chia
lai dir liéu lap va danh gia mé hinh, ho#c rit mau danh gia doc 1ap khac s& cho
sai s6 khac. Trong khi d6 sai s6 trung binh theo phuwong phap tham dinh chéo
ap dung trong nghién ctiru nay la phu hop trong moi dir liéu da c6 hoac dir liu

rat doc lap.
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3.2

cu, bé chita carbon trong PCM

Két qua thir nghiém, danh gia dé lya chon cac phwong phap, cong

3.2.1 Xdc dinh trang thdi rirng dwa vao kién thive dia phwong

Két qua danh gia, so sanh viéc nhan dang trang thai rirng cua cong dong
Chau Ma ¢ céc vi tri co trang thai ring khac nhau véi phan loai riing theo trix
luong dugc quy dinh tai Diéu 8, Thong tu 34/2009/TT-BNNPTNT ngay
10/6/2009 cua Bo Nong nghiép va Phat trién nong thén vé Quy dinh tiéu chi

xac dinh va phan loai rirng va duoc tong hop trong Bang 3.11.

Phan chia cap trix luong ring 1a phic tap va cong dong chua thé xac dinh
duogc. Tuy nhién vai két qua noi trén thi cong dong da phan chia ring 14 rong
thuong xanh ¢ Tay Nguyén thanh 3 loai trang thai. Pugc goi don gian: ring
gia, ring nghéo, rirng non ang véi riang rat giau - giau, trung binh - nghéo va

chua co trit lugng cua Thong tu 34.

Bang 3.11: So sanh nhdn dang trang thai ring cia céng dong véi trang thai, cdp
triz lwong reeng hién hanh cho rung la réong thirong xanh

Tén goi
Stt tr‘@lng tl}éi NAI(‘) ta gﬁa C?rlAp M theo So sanh
rung cua cong dong thong tu 34
cong dong
Rung gia Rung co nhiéu  Cép trir lugng:  Trang thai ndy cta cong dong l1a
1 (Pri Rlau) cay to, lau ring rit gidu,  bao gém cac trang thai rimg giau,
nam, it bi chat rung giau it bi tac dong, co trir lugng > 200
pha, t6t m®/ha
Rung nghé¢o  Rung gia Cép trit lugng:  Trang thai nay cua cong dong bao
(Pri R16) nhung da bi rung trung gOm céc trang thai rimg da bi tac
2 chat léy cdyto, binh, rung dong ¢ cac muc do khac nhau,
cdy go tot, con  ngheo gom cac trang thai tir trung binh
lai cay xau dén non khong déu tudi, ing voi
trir luong tir 100 — 200 m*/ha
Rirng non Rung tai sinh ~ Cép trit lugng: Trang thai nay chu yéu 1a rimg
3 (Pri RIU) sau nwong rdy rungchuacé  non sau nuong ray, Ung Vi cac

& cac tudi <15
nam

trit luong

trang thai ring non khéc tudi va
dong tudi, chua co6 trir lugng

Ghi cht: Céng dong nghién cizu 1a dan téc thiéu sé Chau Ma.
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Céach phan chia nay chua hoan toan dong nhét trang thai ring cua
Loeschau (1963) va Thong tu 34/2009/TT-BNNPTNT vé quy dinh tiéu chi x&c
dinh va phan loai ring. Tuy nhién trong thuc té thi gitra ring rat giau va ring
giau, ring trung binh véi rimg nghéo thuong dan xen 1an nhau, kho phan biét.
Do vay c6 thé diéu chinh hoic don gian hoa cap trit lugng (M) dé phi hop V6i
kha nang phan biét ciia cong dong. Pong thaoi thyc té ring 14 rong thudng xanh
cling phd bién ba loai: Rung giau, rimg nghéo va non theo ding nhu tén goi

cua cong dong.

Pé nghi trong giam sat thay doi dién tich trang thai rimg trong PCM, don
gian hoa theo 3 kiéu trang thai nay dé cd thé phan loai ring dua vao cong dong;
no6 cling 1a co sé dé phan chia ring khi giai doan anh vé tinh dé 1ap ban d6 hién
trang rung cua cac co quan chuyén nghiép.

3.2.2 D¢ tin cdy khi cong dong siv dung GPS dé khoanh vé bién dpng dién

tich rirng va xdc dinh vi tri 0 mdau ngdu nhién

Tién hanh danh gia cho diém thao tac s dung GPS cua ting thanh vién
cong dong tham gia theo hai noi dung: Khoanh vé dién tich rimg thay doi va
xac dinh vi tri & mau ngau nhién trén hién truong. Co6 27 lugt ngudi dan Chau
Ma tham gia danh gia. Mdi noi dung dugc cho diém theo thang diém 1-5 (Kém
— Rat tét). Két qua tinh trung binh diém, hé s6 bién dong CV%, bién dong diém
min — max véi do tin cay 95% trinh bay ¢ hai bang Bang 3.12 va Bang 3.13.

Két qua Bang 3.12 cho thay k¥ niang vao chic ning track va luu két qua
dit tén trong GPS c6 diém trung binh thap nhat, déu 1a 3,7 (trén muc trung
binh). Nguyén nhan duoc xac dinh la do giao dién tiéng Anh va menu trén GPS
kh& phtic tap. Nguoc lai, ki nang di do vé& c6 diém trung binh cao nhit, vi cong

doan nay kha phu hop véi nang luc cia cong dong.
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Bang 3.12: Két qua déanh gid cho diém céng dong sir dung GPS khoanh vé dién tich

ring thay doi
Téng s6 Diém Bién dong diém
Stt K niing, hoat dong luot trung CV%  v0i P=95%
nguoi binh Min Max
1 Khoi dong GPS, vao Track 27 3,7 2460% 3,3 4,1
2 Khoanh vé dién tich 27 4,3 14,30% 4,1 4,6
g  Luukétquavadatienkhu o, 37 2270% 33 4,0
vuc thay doi dién tich rung
4 Doc s6 do dién tich 27 4,0 19,60% 3,7 43

Ghi chii: Piém trung binh theo thang diém 1 (Kém) - 5 (Rat tot). CV%: Hé sé bién dong =
SIX, S: Sai tiéu chudn, X: Trung binh diém

Véi két qua danh gia khach quan néi trén, diém trung binh thap nhat Ia
3,7/5 cho tat ca cac ki nang sir dung GPS, cho thdy cong dong du nang luc dé
tién hanh do V&, giam sat bién dong thay ddi dién tich ring bang GPS. Tuy
nhién ciing can luu y dén viéc tap huan ban dau dé hd tro nang cao ning luc
cho cong ddng trong viéc sir dung GPS.

Bang 3.13: Két qua danh gid cho diém céng dong sir dung GPS xdc dinh vj tri 6
mau nga4u nhién trén hién triong

Téngs6  Trung Bi¢n dong

Stt Ky ning, hoat dong lwot binh CV%

nguoi diém Min Max
1 Khéi dong GPS, vao Waypoint 27 3,7 23,60% 3,4 4.1
2 Tim s6 hiéu 6 mau trén GPS 27 38 21,10% 3,5 4,1
3 D} derhW trlp mau ngau nhién 97 41 16.70% 3.9 4.4
trén hién truong
4 Xac dinh vi tri 6 mau 27 40 21,000 3,6 4,3

Ghi chii: Piém trung binh theo thang diém 1 (Kém) -5 (Rdt tot). CV%: Hé sé bién dong =
SIX, S: Sai tiéu chudn, X: Trung binh diém

Pé diéu tra tai nguyén va carbon ring, mot sé luwong 6 mau ngau nhién
duogc xac dinh véi sai sé cho phép va cac 6 mau nay duoc bd tri ngau nhién trén
ban d6 phan loai ring dwa vao mot chuong trinh GIS (vi du nhu ArcGIS). Ban

d6 bé tri 6 mau ngau nhién nay ciing vai toa do cua né cai dit trong GPS duoc
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chuyén dén cong ddng tham gia giam sat carbon ring. Tir d6 cong dong su
dung GPS ¢6 toa d6 & mau ngau nhién cing vai ban do dé dinh vi vi tri céc 6

trén thuc dia dé do tinh.

Piém s trung binh cua céc ki ning xac dinh toa @ 6 mau ngau nhién
dat & muc kha tro 1én (diém 4,0/5,0 tr 1én), trong d6 k¥ ning di dén vi tri 6
mau c6 diém trung binh cao nhét, nguoc lai, k§ nang khoi dong may dé vao
chic niang Waypoint va k§ ning tim sb hiéu, mé toa do 6 mau trong GPS ¢6
diém sb thap hon (diém 3,7-3,8), véi hé s6 bién dong cao nhat cho thay ki ning
nay c6 su sai khac giita c4c thanh vién cong dong. Tir d6 khang dinh cong dong
c6 du ning luc dé xac dinh vi tri 6 mau ngau nhién ngoai thuc dia bang GPS
Vvé6i diéu kién da co san dit liéu duoc cai dat va su tro gidp caa can bo ki thuat
trong tap huan huéng dan mot vai thao tac cin ban trén GPS.
3.2.3 Dé tin cdy ciia dir liéu sinh khoi va carbon wéc tinh tiv dit ligu dau vao

do céng dong do dac

Trén thé gisi cho dén nay hau hét viéc giam sat rimg thuong duoc thuc
hién boi cac co quan chuyén nghiép (Goldsmith, 1991 [39]; Spellerberg, 2005
[84]), vi ludn 6 dinh kién vé do tin cay cua s liéu do cong ddng do dac va
cung cap; nhung cach tiép can nay da bi chi trich boi Sheil (2001) [73]. Vi vay
da c6 nhiéu nghién cau, dy an thac day va chitng minh d6 tin cy cua dix liéu

do dac va giam sat ring bai cong ddng (Skutsch et al., 2009b,c [80, 81]).

3.2.3.1 Sai khdc do dac cdc bién sé D, Hva G giita cong dong véi chuyén
vién ky thudt

Ba chi tiéu do cay gd va do nhanh 1am phan gém D, H va G do cong
d6ng thuc hién dugce danh gia trén co s so sanh sai léch Bias% so véi chuyén
vién ki thuat. Chi tiéu D 1a bat budc dé cong ddng do cay ring nham quy doi

ra sinh khéi, carbon cua cly g trén va dudi mat dat thong qua cac md hinh
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sinh tric. Trong khi d6 do cao (H) 1a han ché trong tiép can PCM vi su phuc
tap va do tin cay cua no, chi do cao 3 cay trong mdi 6 lam co s& xac dinh chi
s6 lap dia Si nham ning cao d6 chinh xac udc lugng carbon véi mé hinh wéc
tinh sinh khdi chi mot bién sé dau vao la D. Cubi cing nhan té G duoc danh
gia trong trudng hop sir dung dé diéu tra nhanh 1am phan, xac dinh tong sinh

khéi, carbon 1am phan théng qua md hinh c6 bién sé doc lap 1a G.

Cong ddng va chuyén vién ky thuat tién hanh do song song cac chi tiéu
G (m?ha) bang thudc Bitterlich, déng thoi lya chon 3 cay c6 dudng kinh dai
dién 1am phan dé do chiéu cao (H, m) va do duong kinh ngang nguc (D, cm).
C6 39 diém danh gia duoc thuc hién voi 3 nhoém cong déng va mot nhém
chuyén vién ky thuat (3 nguoi). Két qua so sanh Bias% gia tri do trung binh G,
D va H giita cong ddng va chuyén vién ky thuat trinh bay trong Bang 3.14.

Bang 3.14: Két qua so sanh bién dong CV% va sai léch Bias % do céng dong va
chuyén vién kj thugt vé céc gia tri trung binh do G, D, H & 39 diém déanh gid

Chi tiéu do n, s6 diém Cong dong Nhan vién ky thuat Bias %
dac danh gia  Trung binh CV%  Trungbinh CV%

D (cm) 39 32,3 15,6% 32,6 153%  -1,2%
H (m) 39 22,0 18,5% 22,5 16,2% -2,7%
G (m?/ha) 39 16,7 22,1% 17,2 195%  -4,1%

Két qua danh gia trén cho thay cong dong do D c6 sai khac khéa nho so
véi chuyén vién ky thuat, voi Bias = -1,2%. Nhu vay cong dong tham gia do
dac va cung cap dit liéu D ¢o6 do tin cay. Tiép do viéc cong dong sau khi dugc
tap huan va sir dung thudc Suunto do cao c6 sai léch so vai chuyén vién chuyén
nghiép cao hon so véi D, véi Bias la -2,7%. Tuy nhién, viéc do H & day chi
gidi han 3 cay tai mdi diém/6, cac cdy nay duoc lya chon dai dién, ngon cay dé
quan sét, do vay sé& c6 do tin cay. Khong khuyén khich do cao toan bo sb cay
c6 trong 6 mau, vi s& mac sai sb lon do bj khuat tan. Sai léch do G cua cong

ddng véi nhan vién 1am nghiép 1a cao nhat, Bias 1a -4,1%. Do d6 chi st dung
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dir liéu G trong truong hop can wdc tinh nhanh sinh khéi, carbon 1am phan

thong qua mé hinh vai bién doc lap 1a G.

Ngoai ra, gia tri CV% cua cong ddng & ca ba chi tiéu déu cao hon so véi
nhan vién ky thuat, diéu nay phan anh dang thuc té vé sy khong dong déu trong
ki ning do dac gitra cac thanh vién trong cong dong. Tuy nhién sy khac biét vé

CV% gitta hai nhom dbi twong 1a khong 16n.

Giira so lidu do dac bai cong dong véi chuyén vién ki thuat ¢ sy khac
biét, theo chiéu huéng dit liéu thu thap bai cong dong nho hon. G (m?) 1a chi
tiéu cd bién dong Ion nhat véi -4,1%, tiép theo la chiéu cao H (m) 1a -2,7%,
thap nhat 12 D (cm) c6 sai s6 1a -1,2%:; va tat ca déu nhoé hon 5%. Do d6 c6 thé
str dung ba bién sb nay duoc do dac boi cong dong dé udce tinh sinh khdi, carbon

& cay g trén va dudi miat dat théng qua cac md hinh sinh tric.

3.2.3.2  So sanh sai léch udc tinh sinh khéi trén, dudi mdat dat va téng sinh
khéi cdy rung cua diém do Bitterlich va cdc loai é méu tir dit lidu do dac cia

cong dong voi chuyén vién ky thudt

Két qua thong qua md hinh sinh trac da tinh toan sinh khoi trén mat dat
AGB, dudi mit dat BGB va téng sinh khdi TB & 39 diém cho 4 kiéu dang 6
mau (6 tron phan tang 500 m?, 6 tron phan tang 1.000 m?, 6 chit nhat phan tang
500 m?, & chit nhat phan tang 1.000 m?) véi dix liéu tir cong dong va chuyén
vién ky thuat; va TAGB, TBGB, TB cho 39 diém Bitterlich.

Tién hanh so sanh sai khac gia tri uwoc tinh tong sinh khéi trén mat dat
cay ring (TAGB, tin/ha), tong sinh khdi dudi mat dat cay ring (TBGB, tan/ha)
va TB = TAGB + TBGB tir s6 liéu dau vao ciia cong dong va chuyén vién ky
thuat theo gié tri Bias% va tiéu chuan phi tham sé Wilcoxon, cho ting kiéu
dang 6 mau khac nhau. Két qua duoc trinh bay & cac Bang 3.14, Bang 3.15,
Bang 3.16.
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Bang 3.15: So sanh sai khac két qua wéc tinh tong sinh khéi trén mar dat (TAGB,
tan/ha) cia diém Bitterlich va cac logi 6 mdu tir s6 liéu dau vao cua cong dong va
chuy@n vién ky thugt theo Bias% va tiéu chudn phi tham s¢ Wilcoxon

TAGB trung binh cta 39 6 Gia thuyét Ho:

mau (tan/ha) Trung vi ctia hai

. . 3 Udc tinh Use tinh P-value day TAGB ctia

Piém, kiéu dang 6 mau qua md oe in hinh  Bi theo cong dong va
hinh tic di¥ ?F‘Z[“ZO. hin (y'as Wilcoxon  chuyén vién ky
ligucia %’;l”udt ° thuat 1a bang
cong dong ' nhau

Bitterlich 106,0 110,0 -4,9 0,008 Béc bo Ho

O tron phan tang 500 m? 229,2 2341 -3,7 0,276 Chép nhan Ho

O tron phan tang 1.000 m? 224,1 2290 -3,7 0,255 Chép nhan Ho

O CN phan tang 500 m? 220,3 2248 -37 0,279 Chép nhan Ho

O CN phan tang 1.000 m? 223,1 2284 -39 0,126 Chép nhan Ho

Pvalue > 0,05: Chdp nhédn Ho, hai mau c6 trung vi khdng c6 su sai khac
Chi s6 Bias% cho thay hau hét di liéu duoc do dém boi cong ddng c6 xu
huéng thap hon dir liéu dugc thu thap bai chuyén vién ky thuat. Bias% gitra

cac gi4 tri so sanh <5%, chap nhan duoc.

Kiém tra bang tiéu chuan phi tham s Wilcoxon da cho két qua uéc tinh
TAGB cua diém Bitterlich (Bi) c6 P = 0,008 < 0,05, tirc 12 ¢ su sai khac dang
ké khi uéc lugng TAGB theo G do bang thudc Bitterlich (bién sé dau vao cua
mo hinh TAGB) dugc thu thap bai cong dong véi dit liéu caa chuyén vién ki
thuat.

Déi véi céc loai 6 phan tang khac nhau, kiém tra Wilcoxon déu c6 P >
0,05, chiing to gid tri woc tinh TAGB tir dit liéu dau vao caa cong dong va nhan
vién ky thuat khéng co6 su khac biét. Hay noi cach khac, dir liéu thu thap boi
cong dong c6 do tin cay dam bao o cac kiéu dang 6 mau va phan tang khac
nhau.

Khéac véi TAGB, Bias% cua TBGB udc tinh tir dit liéu cong ddng va

nhan vién k¥ thuat o cac loai 6 mau phan tang bién dong nho hon (Bias <1%),
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ngoai trir diém Bitterlich (Bias = -4,5%). Két qua kiém tra bang tiéu chuan phi
tham s6 Wilcoxon ciing cho thdy TBGB udc tinh tir dit liéu cua cac 6 mau phan
tang c6 P > 0,05, tirc 1a khong co su khac biét giira dit liéu cua cong ddng va
chuyén vién ky thuat trong do tinh sinh khéi cay rimg dudi mat dat. Két qua
nay cho thay di liéu cong déng cung cap tir 4 kiéu dang & mau khac nhau wdc
tinh TBGB c¢6 do tin cdy. Riéng dbi voi TBGB cua diém Bitterlich 1a ¢6 sy sai
khac dang ké gitra cong dong va k thuat.
Bang 3.16: So sanh sai khac két qua wéc tinh téng sinh khéi dwéi mét dat (TBGB,

tan/ha) cia diém Bitterlich va cac logi 6 mau tir s6 liéu dau vao cia cong dong va
chuyén vién kj thudt theo Bias% va tiéu chuan phi tham sé Wilcoxon

Piém, kiéu dang 6 miu TBGB (tin/ha) trung binh ciia 39 P-value Gia thuyét Ho:

diém 1ap 6 theo Trung vi ctia
Udc tinh qua  Udc tinh Bias  Wilcoxo haiday TBGB
mé hinh i qua md % n ciia cong dong
dit lidu cia hinh tir diF va chuyén vién
cong dong lieu cua ky ky thuat la bﬁng
Bitterlich 13,6 141 45 0,007 Bac bo Ho
O tron phan ting 500 m? 36,0 35,9 0,5 0,298 Chép nhan Ho
O tron phan tang 1.000 m? 35,5 351 09 0,635 Chép nhan Ho
O chit nhat phan ting 500 34,8 34,7 0,5 0,285 Chép nhan Ho
O chit nhat phan tang 1.000 35,2 35,2 0,3 0,640 Chép nhan Ho

P-value > 0,05: Chdap nhdn Ho, hai mdu c6 trung vi khdng c6 su sai khac

Sau cuing, két qua so sanh sai léch theo Bias% va tiéu chuan phi tham sé
Wilcoxon dbi vai tong sinh khéi trén va dudi mat dat (TB, tin/ha) ciing da cho
thay c6 su sai khac d6i véi diém Bitterlich, con d6i véi cac loai 6 mau phan
tang thi khéng co su sai khéac khi wac tinh tir dir liéu cong dong va nhan vién
Ky thuat.

Nhu vay, két qua nay cho thay nhitng mdi quan ngai cho rang di liéu

duogc thu thap bai cong déng 6 sai s6 16n 1a thiéu co s¢ khoa hoc va thuc tién.
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Cong dong voi kién thie ban dia va kinh nghiém quan 1y sir dung tai nguyén
truyén thong néu dugc hd tro nang cao ning luc, ho hoan toan cd thé dam nhan
cong viéc do dém trén hién truong dé c6 thé uéc tinh sinh khéi, carbon ¢ hai
bé chira trong cdy gd phan trén va dudi mat dat dat do tin cay.

Bang 3.17: So sanh sai khac két qua woc tinh téng sinh khéi trén va dudi mat dat
(TB, tan/ha) cia diém Bitterlich va cac logi 6 mdu tir sé liéu dau vao cua céng dong
va chuyén vién kj thugt theo Bias% va tiéu chuan phi tham sé Wilcoxon

Trung binh TB (tin/ha)

T Gia thuyét Ho:
Ude tinh oc tn P_value Trung vi cua hai
A I qua md qua mo N ) day TB cua cong
Loai diém va 6 eV ninhtirdir Bias  theo 3 \ .
hinh tr div liéu ci o Wilcoxon dong va chuyén
ligucia o ’ vién k§ thudt la
cong dong Viény bang nhau
Diém Bitterlich 119,6 1240 -4,9 0,006 Bac bo Ho
O tron phan ting 500 m? 265,2 2700 -3,0 0,289 Chép nhan Ho
O tron phan tang 1.000m? 259,5 2641 -32 0,214 Chap nhan Ho
O chir nhat phan ting 500 m? 255,1 2595 -3,0 0,276 Chép nhan Ho
O ghirnhat phan tang 1.000 258,3 2636 -32 0118 Chép nhan Ho

P-value > 0,05: Chdp nhdn Ho, hai mau c6 trung vi khong c6 su sai khac

Két qua nay théng nhat voi két qua nghién ctu ¢ nhiéu qudc gia dang
phat trién nhu An Do, Nepal va Tanzania cia Skutsch et al., (2009b,c) [80, 81];
sai léch chi bién dong tir 1- 7% giita hai d6i twong do dac 1a cong dong va tu
van chuyén nghiép. Ciing nhu két qua cia dé tai nay, day la mot sai léch gan
nhu khong dang ké, do vay thu hit su tham gia cua cong dong trong PCM la
c6 tinh thyc tién va bao dam vé do tin cay trong cung cap dit liéu dau vao udce
tinh va bao co phat thai trong khuén kho chuong trinh UN-REDD theo yéu
ciu cua IPCC (2003, 2006) [51, 52].

Bén canh do, két qua ciing cho thay dung bién G do bang thudc Bitterlich
dé uac tinh sinh khéi 1am phan (TAGB, TBGB va TB) thong qua cac md hinh
1am phan c6 gia tri sai khac rd rét so véi st dung dit liéu 6 mau. Cu thé, véi G
binh quan do bang Bitterlich bién dong tir 16,7 — 17,2 m#/ha (Bang 3.14) thap
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hon rat nhiéu so voi G trung binh trong viing nghién ctu 1a 28,0 m?ha (Bang

2.3). Vi vdy dé nghi khdng sir dung bién G duoc do bang thudc Bitterlich.
3.2.4 Lwa chon hinh dang va kich thwéc é mdu trong PCM

Nhu danh gi trén, stir dung dit liéu do cong dong thu thap & ca 04 loai 6
mau dé ugc tinh sinh khéi, két qua déu cho d¢ tin cay xap xi nhau va sai léch
Bias < 5% so0 v&i nhan vién ky thuat, vi vay ¢ ddy dé ti vu hoa trong PCM,
chi can tiép tuc chon loai 6 dat hiéu qua vé lao dong va chi phi trong mot khu

vue do tinh hap thu hoic phat thai carbon nhat dinh.

S6 6 mau dugc phan b theo ty 18 dién tich cua ba cap trir luong. Dién
tich mdi cap M trong ba xa nghién ctu thu thap dua vao két qua kiém ké ring
tinh Lam Pong nim 2015. S6 lwong 6 mau theo ting kiéu dang 6 duoc tinh dua
vao bién dong TAGB va trén tong dién tich 1a 26.446,5 ha duoc phan chia cho
3 cap M theo phuong phéap ciia Lackman (2010) véi sai s6 cho trugc E% = 10%
va do tin cay P = 95%, két qua & Bang 3.18.

Bang 3.18: Sé 6 mdu theo ba cap tri# lwong cho ting kiéu dang 6 mdu

S6 6 mau véi sai s6 10%
Cap M Di¢ntich Otronphan Otronphan Ochitnhat O chit nhat

(m3ha) (ha) tang 500 m®>  tang 1.000 phan tang phan tang
m? 500 m? 1.000 m?
>200 4.318,2 15 12 16 16
101 - 200 13.608,1 49 39 51 50
10-100 8.520,2 30 25 32 31
T(Z)ng 26.446,5 94 76 99 97

Ké&t qua nghién ctru nay chi ra loai 6 mau hinh tron phan tang 1.000 m?
c6 sb lugng 6 mau can thiét nho nhat (76 6) trong 4 loai 6 nghién ciru. Diéu d6
chang to loai 6 mau nay c6 bién dong CV% nho nhat va 6n dinh so voi cac 6

mau dang khac.

Cung mot dién tich 6 mau, thi 6 hinh tron luén ludn c6 sé 6 can thiét

(cung sai s6 10%) bé hon. Biéu ndy khing dinh vu thé cua 6 hinh tron. Dong
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thoi trén thuc té 6 tron ciing dé lap vi bat dang huang nén khong can st dung
dia ban va cai bang thuan loi theo timg hudng bén kinh va khdng bi khé khin

nhu phai khép géc vudng & cac 6 nhu hinh vudng va 6 chit nhat.

D3 giam sat s6 lao dong can co6 va thoi gian tac nghiép cho ting loai 6,
tir day tinh toan duoc hao phi thoi gian lao dong trung binh cho méi loai 6 va
tinh chi phi. O day tinh chi phi thoi gian, cong va thanh tién chi cho thao tac
trén mdi loai 6 1am co s& cho viéc lra chon 6 mau téi wu dat hiéu qua chi phi

lao dong trén toan khu vuc nghién ciu ¢ ba xa cua huyén Bao Lam.

Bang 3.19: Chi phi trung binh cho viéc lap mét é/diém mau do cdy gé cho cac logi

0 khac nhau
Thoi
gian Hr?'o .. Thanh
2 . A trung S6 lao P DO o

St BE chira/loai o binhtéc  djng/mhém o9 SN¢ (vND,

nghiép/ 6 A n diém)

shiep dong/o

(phat) :
1 Go G 22,9 3 0,14 500 71.715
2 Gd 6 tron 500 m? 47,0 5 0,49 500 244.925
3 G0 6 tron 1.000 m? 56,1 5 0,58 500 292.308
4 G0 6 chit nhat 500 m? 51,9 5 0,54 500 270.393
5 G0 6 chit nhat 1.000 m? 65,7 5 0,68 500 342.094

Bang 3.19 chi ra chi phi lao dong cho mdi loai 6 mau khéac nhau. Két qua cho
thay do G theo phwong phap Bitterlich ¢ chi phi thap nhét, tuy nhién nhu da
danh gia, cong déng do G s& mic sai sd kha cao va co su khac biét rd so véi
yéu cau ky thuat, vi vay chi ap dung trong diéu tra nhanh. Riéng ddi voi cac
loai 6 mau, diéu hién nhién 14 dién tich 6 cang nho khi cung kiéu dang sé& c6 chi
phi lao dong thap hon. Tuy nhién khi ciing mét dién tich 6 mau, thi 6 tron c6
chi phi lao dong thép hon 6 chit nhat, diéu nay cho théy su thudn tién cta 6 bat
dang hudng (6 hinh tron) khi thao tac trén hién truong so v4i 6 chir nhat, dic

biét 1a khi 1ap 6 & nhitng noi c¢6 d6 doc 16n.
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Trén co s& don gia chi phi lao dong cho mdi loai 6, dya vao tong s6 0
mau can lap dé dat sai s6 E% = 10% trong khu vuc nghién ciru, tinh toan duoc

tong chi phi lao dong cho 4 kiéu dang 6 mau khac nhau (Bang 3.20).

Két qua cho thay, trén dién tich diéu tra 1a 26.446 ha, véi sai s6 rat mau
E% = 10%, str dung 6 mau hinh tron phan tang dién tich 1.000 m? ¢6 chi phi
lao dong 1a thap nhat (Bang 3.20). Ngoai ra 6 nay c6 sé luong 6 it nhat cling s&
giam chi phi di lai, di chuyén giita cAc 6 mau trong rirng so véi cac loai 6 mau
khac.

Két qua nay dong nhat véi huéng dan PCM cua Huy et al., (2013) [48],
vi vay khuyén nghi st dung 6 mau hinh tron phan tang 1.000 m? trong diéu tra
cay go khi thuc hién PCM.

Cong ddng tién hanh lap va do tinh trong 6 mau co gia thanh rat thap,
véi mdi 6 tron phan tang téi da chi 1a khoang 300.000 VND/6. Két qua nay phu
hop nhan dinh caa Guarin va McCall (2010) [40], Skutsch (2011) [78], Skutsch
et al., (2009a,b) [79, 80]; theo d6 chi phi cho cong dong dé giam sat rat thap
néu so vai cac doan diéu tra ring chuy@n nghiép, trong khi d6 do tin cay cua
dir liéu tir cong ddng khong co sy sai biét. Skutsch et al., (2008, 2009¢) [77, 81]
cho thay chi phi trong 4 ndm ¢ bon cong dong va so sanh véi chi phi do tu van
chuyén nghiép véi dit lidu dau ra 1a uéc tinh sinh khéi trén ha riang; két qua da
chi ra chi phi s& giam rd rét khi cong déng ap dung PCM, chi chiém tir 4 — 34%
S0 VGi co quan chuyén nghiép. Pong thoi né sé gitp tao ra thém thu nhap cho

cong dong nghéo & cac vang tiép can rung.

Bang 3.20: Tong chi phi lao dong ldp 6 mau do cdy gé theo bén dang 6 khac nhau
cho toan khu vic nghién cuzu
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st - Chiphilao 14, 5 Tong chi philao dong cho

t Loai 0 mau dong/o 5 cac 0 0 trén toan di¢n tich
(VND) nghién ctru (VND)

1 Tron phan tang 500 m? 244,925 94 23.022.950

2 Tron phan tang 1.000 m? 292.308 76 22.215.408

3 Chir nhat phan tang 500 m? 270.393 99 26.768.907

4 Chit nhat phan tang 1.000 m? 342.094 97 33.183.118

3.2.5 Lwa chon do tinh cdc bé chira carbon ngodi cay gé trong PCM

Vén dé dat ra 12 viéc do tinh cac bé chtra carbon ngoai cay gd c6 mang

lai hiéu qua kinh té khi giam phét thai trong thuc hién chuong trinh REDD. Thur

nghiém udc tinh chi phi do tinh va gia tri CO, giam phat thai & cac bé chta

tham muc, gb chét va dat dé c6 khuyén nghi cho viéc c6 nén do tinh cac bé nay

trong PCM hay khong. Bang 3.21 trinh bay két qua tinh chi phi lao dong trong

thu thap dir liéu cac bé ngoai g cho céc loai 6 mau khac nhau va Bang 3.22

udc tinh sinh khéi gé chét, tham muyc va carbon hitu co trong dat (SOC) quy ra

hecta cho cac loai 6 mau.

Bang 3.21: Chi phi lao ddng trung binh dé thu thap di lidu trén cac bé chiza carbon
ngoai gé trén mai logi 6 mau

Hao Pon
. Thaoi S5 1ao phi i4 Thanh
Stt Bé chira carbon/loai 6 gian n . cbng gt tien
. dong/nhém cong A n
(phut) lao (dong/o)
~ .~ VND
dong/o6
1 Dit 6,5 5 0068 500 @ 34.054
2 Tham muc 17,4 5 0,182 500 90.812
3 Gb chét (6 tron 500 m?) 3,8 5 0,040 500  20.032
4 Gd chét (6 tron 1.000 m?) 6,2 5 0,064 500 32.051
5  Gbchét (6 chit nhat 500 m?) 3,8 5 0,040 500  20.032
6 GO chét (6 chit nhat 1.000 m?) 6,2 5 0,064 500 32.051

Bang 3.22: Trung binh va bién déng sinh khai, carbon ¢ 3 bé chiza gé chét, tham

Muc va trong dat tir c&c dgng 6 mdu khéac nhau
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DAt (SOC) Thimmuc  G§ chét (Sinh khéi, tn/ha)

K3 tin/ha),  tinha),  500m’  1.000m’ 500m’  1.000 m’
chungcac chungcaco
0
n 39 39 39 39 39 39
Trung binh 91,1 4.8 3,5 3,3 3,7 3,0
Sai tiéu chuan 23,4 1,8 5,3 6,4 6,4 5,7
CV% 26% 37%  153%  191%  172% = 186%
min 83,5 4,2 1,8 1,3 1,6 1,2
max 98,7 5,3 5,2 5,4 5,8 4,9

Bang 3.23 tinh toan gia tri CO; twong duong do giam phat thai cho mot
hecta trong mot nam. Viéc tinh toan dya vao ty 1é % mat ring trong qué kha
15 nam thé hién qua muc phét thai ring tham chiéu (FRL) (Chau, 2014 [26])
cua tinh Lam Bong 1a 1,2%:; gia dinh 1a rimg duoc quan ly tét va giam hoan
toan mat rimg; nhu vay tin chi carbon chinh 14 lwong CO; twong dwong trén
1,2% dién tich rimg c6 nguy co bi mat. Gia tam tinh cho mét tin CO; 14 10
USD. Khéng tinh cho SOC vi bé chira nay kha on dinh khi mat va suy thoai
rieng. Bang 3.24 tinh hiéu qua gitra gia tri CO, giam phat thai trén toan khu vuc

nghién ctru va chi phi cho do tinh cac bé chua.

Pi c6 nhitng quan diém khac nhau vé giam sat cac bé chaa carbon boi
cong dong. Subedi et al., (2010) [85] & Nepal cho riang cong dong c6 kha ning
thu thap dit liéu dé woc tinh carbon cta ca 6 bé chua; trong khi d6 Skutsch et
al., (2009a) [79] cho rang cong dong chi nén tap trung do tinh cac bé chia
carbon trong cay g trén mat dat, thuc vat ngoai gd va tham muc. Két qua cua
danh gia trong nghién ctru nay da cho thay hiéu qua kinh té mang lai tir gia tri
CO, giam phét thai caa cac bé chira ngoai g 13 khong dang ké, do vdy dé nghi
khong thiét ké thu thap dix liéu va udc tinh sinh khdi va carbon cho céc bé chira

nay dé giam hao phi lao dong cho cong dong khi giam sét carbon ring.
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Bang 3.23: Gid tri thiwong mai CO2 do giam phat thdi ¢ cac bé chiza ngodi gé quy
thanh tién trung binh/ha/ndm

CO; tuong i
. CO; duong do ., Giatri COz/ha Thanh tién do
Sinh % Pon gia , " s
A s £ Carbon  tuong giam mat £ do gidm phat giam phat thai
B¢ chua khoi £ : USD/tan
(thn/ha) (tan/ha)  duong rung co thai CO;
(tan/ha)  1,2%/ndm 2 (USD/ha/nam)  VND/ha/nam
(tan/ha/nam)
G chét 3,3 1,57 5,76 0,07 10 0,7 15.545
Tham muc 4,8 2,24 8,21 0,10 10 1,0 22.172

Bang 3.24: Hiéu quad kinh té do tinh carbon ¢ cac bé chira ngodi gé trén toan bg
khu vzc nghién cizu

e Gia tri
Gié tri dG:‘ tif;rfoz , Chipni Tongchi  GidtriCO2  CO:gidm
" COz/ha/nam glam S6 6 e phi diéu giam phat phat thai
A o Dién X phat thai X diéu tra R . . .
Bé chtra - (dong/ha) o ol mau tron X A tra toan thai sau trir  sau trir
tich (ha) ” 5 trén toan > moiod A o -
giam phat A 1000 m FN dién tich  chi phi chi
" dién tich (dong/0) 3 A :
thai (dong) (dong) (dong) phi/ha
& (ddng/ha)
Gb chét 26.447 15545 411.122.046 76 32.051 2.435.876 408.686.170 15.453
Tham muc 26.447 22.172 586.365.052 76 90.812 6.901.712 579.463.340 21.911

3.3 Hwéng din “Giam sat carbon rirng c¢é sy tham gia - PCM”

Trén co sé tham dinh, danh gia d6 tin cay, hiéu qua chi phi cia cac noi
dung cong dong c6 kha nang thu thap sé liéu dé 1am co sé udce tinh va bao céo
phat thai/hap thu CO,, ké thira cac huéng dan PCM trong va ngodi nudc, Xay
dung thanh huéng dan thuc hien PCM.

Nhitng noi dung, phuong phap co ban &p dung da duoc tham dinh, ddnh

gia va lya chon trong nghién ciu nay dé dua vao PCM bao gom:

- Xac dinh trang thai rimng dwa vao kién thuac dia phuong 1a phi hop véi
hé théng phan loai riing theo trang théi va trir luong hién hanh;

- Cong dong co kha ning sir dung GPS dé khoanh vé dién tich ring thay
d6i trén quy mo nho va xac dinh vi tri 6 mau duoc bé tri ngau nhién trén thuc

dia;
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- O mau hinh tron 1.000 m? phan tang theo 3 cap kinh dat hiéu qua nhat
vé chi phi va thuan tién trong thao tac trén hién truong nhu bt dang hudng, cai
bang d6 ddc theo ting ban kinh 8, khong c6 khép goc vudng nhu 6 chir nhat.
Vi vay loai & mau nay dugc dua vao trong PCM dé do cay gd va udc tinh sinh
khi cay rimg trén va dudi mat dat thong qua cac mé hinh;

- Cac bién s6 D, H (do 3 cay trong mot 6) do cong dong do dac khdng co
sai khac dang ké so v&i nhan vién k§ thuat chuyén nghiép (Bias < - 5%), vi vay
trong 6 mau, D can duogc do dac toan bo, H chi do 3 cay & cap kinh dai dién
cho 1am phan;

- Po G bang thudc Bitterlich cd sai léch dang ké gitra cong dong véi nhan
vién k¥ thuat va so véi dir liéu 6 mau, vi vay khong st dung trong PCM;

- Viéc do dac va ude tinh carbon tich lity trong cac bé chtra ngoai cay g
nhu tham muc, gd chét khéng mang lai hiéu qua kinh té khi tinh toan gia tri
CO; thu dugc nho giam phat thai trong khu vuc nghiéu ctu. Vi vay khong dua
viéc giam sat, do dac cac chi tiéu dé udc tinh sinh khdi va carbon cho céc bé
chira ngoai cay go trong PCM;

- Mo hinh uéc tinh AGB tt nhat theo mét bién s6 don gian 1a D ma cong
ddng c6 kha nang do chinh xac va duoc cai thién do tin cay nhd phan chia theo
chi thi lap dia S;; trong khi d6 BGB duoc udc tinh qua bién sé don gian D 1a
bao d¢am d6 tin cay. Sinh khéi 1am phan TAGB va TBGB ¢ thé wdc tinh nhanh
qua G (tir dir liéu 6 mau), nhung sé ting sai sd tuong ddi 1én 10%, do vay dé
nghi 4p dung véi diéu tra phét thai nhanh, khong dwa vao PCM;

- Sau cuing, nghién ciru nay da chirng minh rang tir dix liéu do dac ciia cong
d6ng gom xac dinh vi tri & mau, 1ap 6 mau hinh tron phan tang 1.000 m? va do
cac chi tiéu D, do H (3 cay), thong qua cac md hinh da udce tinh dugc lugng

carbon trong cy rimg trén va dudi mat dat c6 sai khac khong dang ké so véi
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chuyén vién ky thuat. Vi vay cd thé khang dinh db tin cay cua PCM trong béo
cao phat thai/hap thu CO..

- Cong ddng tham gia chi yéu 1a thu thap dir liéu trén hién trudng voi hai
nhom dit liéu dé udce tinh phét thai va hap thu CO, theo IPCC (2006) [52], bao

gom: thay d6i dién tich rirng va thu thap dit liéu 6 mau theo chi tiéu don gian.
3.3.1 Diéu kién dau vao can thiét cho thuc hién PCM

Skutsch et al. (2009a) [79] da thuc hién PCM tai sau quéc gia & Chau A
va Chau Phi da chi ra rang nguoi dan dia phuong véi trinh d6 van hoa 16p 4-7,
nhung dé dang dao tao dé tién hanh diéu tra rung theo céc tiéu chuan do IPCC
(2003, 2006) [51, 52] dua ra.

Vi vay mot trong nhitng van dé quan tam la cung cap céc dao tao thich
hop cho ngudi dan dia phwong Vé tién trinh va str dung cac phuong phap, cong
cu cia PCM. Pé nang cao hiéu qua cong viéc va do tin cay, nguoi dan duoc
dao tao can lya chon 1a nhitng ngudi nong cét, ¢6 uy tin trong cong dong, co
trinh d6 vin hoa cao trong thén budn, it nhat 1a 16p 6. Phuong phap dao tao cha

yéu 1a thyc hanh trén hién truong va tong hop sé liéu trong phong.

Pé tién hanh PCM thi cong dong can duoc co quan chuyén mén cung

cap céc dir liéu dau vao bao gom:

- Ban d6 phan khdi, trang thai rirng cho ting vang sinh thai. Ban d6 nay
can phan chia theo ranh giéi hanh chinh tinh, huyén, xa va chu ring (vi du nhu
Hinh 3.13).

- S6 luwong va ban dd vi tri 6 mau duoc bé tri ngau nhién trén cac khéi
trang thai, sinh khéi khac nhau cho tirng vang sinh thai va phan chia dén don
vi hanh chinh nhu tinh, huyén, xa va cha rung (Hinh 3.14).

- Toa d6 & mau duoc chuyén vao trong GPS.
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Céc co s& dit liéu nay can duoc tién hanh bai hé thong diéu tra ring quéc

gia (NFI) hoac phan cap dén cip tinh, tir &6 cung cap cho chu ring, dia phuong
dé tién hanh PCM.

Ngoai ra cong dong con can duogc trang bi cac dung cu, vat liéu can thiét

nhu danh sach sau

Dung cu, vat liéu can thiét trong PCM cho mét nhom:

TT Hang muc Pon vi S6 Muc dich
luong

1 Bando hién trangrung c6  Céi 1 Kiém tra giam sat dién tich 16
ranh gigi chu rirng, ho gia ring, chu rang; Binh vi 6
dinh nhan khoan rung va 6
mau

2 Ban dd bd tri 6 miu Cai 1 Xac dinh vi tri 6 mau trén thuc

dia
3 GPS Cai 1 Xac dinh ranh gi6i, thay doi
dién tich, x4c dinh vi tri 6 mau

4 Pincho GPS Vién 10

5 May chyp hinh ky thuatsé  Cai 1 Chup anh 6 mau, toa d6 GPS

6  Phiéu do thay doi dién tich  Phiéu 50 Ghi chép thay doi dién tich
reng

7 DAy co6 gat mau theo ban day 4 Lap 6 mau hinh tron phan tang
kinh 6 mau phu

8  Piaban, do cao, déc Cai 1 Dinh huéng, do cao céy, do do
(Clinometter) doc 6 mau

9  Thudc do duong kinh Cai 2 Do duong kinh cay go

10  Phiéu do riing gd Phiéu 10 Ghi chép s6 lidu 6 mau
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Hinh 3.13: Bdn d6 hién trang rieng theo cap trir lwong o ba xa nghién cuzu thuge huyen
Bdo Lam, tinh Lam Dong

3.3.2 Té chirc nhém diéu tra, gidm sdt trén hién truong
Trudc hét can co tap huan day da ndi dung va cac budc PCM cho néng
dan nong cdt va cac bén lién quan. Sau d6 hinh thanh cac nhom giam sat ring.
Thanh phan va sé luong ngudi cia mot nhém. Téng s6 5 nguoi, bao gom:
- 01 can bo 1am nghiép co sé: Co trinh do trung cap 1am nghiép tro 1én.
- 04 nguoi dan dai dién ho gia dinh: Nhitng nguoi nay can am hiéu vé ring
trong khu vuc caa thon ban, biét doc biét viét. Ti thiéu c6 hai ngudi 6 trinh

d6 van hoa 16p 6 tro 1én dé ghi chép va sir dung cac dung cu do dac.
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Hinh 3.14: Ban do thiét ké hé thang 6 mau ngau nhién theo trgng thai rizng khu vuc 3 xa
Léc Bdo, Loc Bac va Loc Lam thuge huyén Bao Lam, tink Ldam Pong

3.3.3 Gidm sdt thay doéi dién tich, trang thdi rimg

Str dung GPS dé do tinh dién tich rirng bi mét hoic thay di va cung cap

dir liéu cho co quan chuyén mon.
Két qua:
- Ranh gigi cua cac chu rieng khac nhau duoc xac dinh.

- Theo ddi dugce thay ddi trang thai ring (vi du rimg da qua khai thac tur

trang thai rimng trung binh xudng trang thai ring nghéo) va mat ring.
Chuan bi, vat liéu:

- Ban d6 hién trang rimng, dia hinh ty 18 1:10.000 - 1:25.000 duoc giai doan

tir anh vé tinh hodc anh hang khong do co quan chuyén mén cung cap.
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- May dinh vi GPS;
- Mau phiéu ghi chép thong tin vé thay ddi dién tich rung.

Tién hanh:

Budc 1. Khoanh vé& su thay di dién tich, trang thai ring trén thuc dia.
Sy thay doi dién tich rimg dugc phan anh trén ban d6 hién trang. Sir dung GPS
dé khoanh vé (Hinh 3.15): Nhan Menu hai lan dé vao Tracks va bam Enter; St
dung nut Clear dé x6a bd nhd Track cii; Bam Menu va chon Area Calculation,
Enter 2 lan dé bat dau di khoanh vé& (st dung chirc niang Track); Sir dung GPS
dang m¢ dé di quanh khu vuc can khoanh vé dién tich; Khi két thdc bam enter

2 lan dé stop track; va luu (Save) két qua khoanh V&, dat tén cho khu vuc da
khoanh vé& va chon OK dé két thuc.

| _-Track
Track name
distance m| Calcutated
area
Track
color
Saved Track Page
froks |
Trecklos @00 C8iF| _Parcentage
of memory
| Setw | Clear used
Lict of Saved Tracks
smd‘“a 24-AlI5-05
tracks
12 L

Tracks Page

Hinh 3.15: Hinh mdy GPS 60CSx (hinh trdi), chizc nang khoanh vé dien tich (track) (hinh
giwra), va luu track (hinh phai) (Nguon: Huy et al., 2013)
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Budc 2. Ghi chép thong tin thay di dién tich rung. Sir dung phiéu 1 &
phu luc dé ghi chép cac thong tin sau: Cac théng tin chung vé vi tri, cha ring,
thoi gian, ngudi do v&. Toa do VN2000 (X/Y) & bdn goc cua 16 ring bi thay
d6i. Thong tin toa do ciing dugc luu trong GPS. M0 ta su thay d6i va ly do caa
no.

Hoan thanh budc nay, cac két qua trén GPS s& chi ra sy thay d6i dién
tich céc trang thai ring. Dit liéu nay can duoc chuyén dén don vi quan Iy dé
cap nhap va luu tr.

3.3.4 Thiét lap 6 mdu, do dac ciy gé trong 6
3.3.4.1 Xdc dinh vi tri 6 mdu trén thuc dia

Két qua:

Tao lap dugc hé théng 6 mau ngau nhién, cé dinh trén thuc dia dé thu
thap sé liéu.

Chuan bi va vat liéu:

- Ban db thiét ké 6 mau ngau nhién;
- Suunto bao gom dija ban dé dinh hudng, do chiéu cao, va do6 déc;
- GPS da duoc cai dat toan bo toa do 6 mau ngau nhién.

Tién hanh:

Toa do cac 6 mau ngau nhién dugc co quan chuyén mon chuyén tir ban
d6 thiét ké 6 mau ngau nhién qua GPS nhd phan mém DNR Garmin. Cong
ddng sir dung chirc ning dan dudng cia GPS va dia ban dé xac dinh chinh xac
vi tri trung tam 6 mau.

Str dung GPS: Bam nit Find/Waypoint, sau d6 chon sé hiéu 6 mau can

di dén va chon Go to. BAm nit Find, sau d6 enter dé vao Waypoint:
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- Chon sé hiéu 6 mau can di dén dé diéu tra

- Chon Goto va chon off Road dé di thiang dén & mau trong rung.

- Swudung GPS dan duong, khi dén gan tdm & mau thi GPS sé& phét tiéng
bip dé béo hiéu.

- Tai vj tri tAm 6 d3 xac dinh, tién hanh kiém tra toa do trén GPS véi toa
d6 dd duoc bé tri trén ban dd. Sai s6 cho phép vé toa do tdm & mAau trén GPS
Vi toa d6 dd bd tri ngau nhién trong pham vi sai sé caa GPS.

- Két thdc viéc dan duong, bAm vao Menu va chon Stop Nevigation.
3.3.4.2 Thiét ldp 6 mau

Trong tai liéu hudng dan nay, 6 mau hinh tron phan tang 1.000 m? dugc
dé nghi sir dung vi tinh hiéu qua cua n6 va dé thiét 1ap trong ring co do ddc.
Trong & tron, cac cay c6 kich thudce khac nhau s& duge do dém & cac 6 phu co
ban kinh khac nhau, cay co kich thudc cang 16n s€ dugc do trong 6 phu Ién hon

va cay co6 kich thuac cang nho dugce do trong 6 phu nhé hon.

Két qua: O mau phan tang hinh tron dugc thiét 1ap trén thuc dia dang véi

Vi tri toa do 6 da bd tri ngau nhién.
Chuan bi, vat liéu:
- May Suunto do cao, do doc
- Thudc day da budc cac nit mau theo ban kinh cac 6 mau phu (4 thuéc);
- Mau phiéu tinh chiéu dai cong thém ban kinh trén dat doc.

Tién hanh:
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17.84m

Do tht ca cay gb D = 42cm

Do tat ca cay gb D = 22cm

Do t4t ca cay g6 D = 6cm

Do tat ca cay gb c6 D > 6cm va dém
s6 cay tai sinh D < 6¢cm va H > 1.3m

Hinh 3.16: O tron phan tang 1.000 m? (Nguon: Huy et al., 2013)

- Chuan bi day c6 thit nit bang dai mau & cac ban kinh cua cac & mau phu
lan luot 14 1 m (mau xanh chudi), 5,64 m (mau vang), 12,62 m (mau xanh bién)
va 17,84 m (mau do) theo Huy et al., (2013) [48]. Nhu vay c6 4 vi tri dugc xac
dinh bang dai mau, mdi vi tri mot mau khac nhau. Dé tién hanh 1ap mot & can
4 day. Pong thoi trén mdi day, tng véi mdi vi tri budc thém mot dai cling mau
c6 thé di chuyén dé cong thém chiéu dai ban kinh 6 mau trong trudng hop trén
dat déc. Moi day thiét ké dai 25 m dé co thé cong thém chiéu dai ban kinh trén
déc (Hinh 3.17).

0 m ’ t ‘
Im 5,64 m 12,62 m 17,84 m
Xanh chu6i  Vang Xanh bién bo

Hinh 3.17: Thiét ké cdc dai mau khdc nhau theo tirng bdn kinh 6 phu (Nguon: Huy et al.,
2013)

- Do d¢ déc theo ting huéng ban kinh, c6 8 huéng ban kinh, st dung may

Clinometer.
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- St dung may do d6 déc Clinometer bang cach ngam dén dau nguoi dung
trén hozc dudi dbc, tao mot duong ngam song song voi mit dat, doc ban do bén
trai dé c6 d6 doc (doc tir 6 nho dén vach ngang, trong d6 ban d6 dugc khic
vach chia d cach nhau 1 d9).

- M0t bang tra diéu chinh b6 sung chiéu dai ban kinh 6 phu dugc chuan bi
san trong phu luc, tir d6 dung thudc cudn do chiéu dai can cong thém va di
chuyén méc cua béan kinh theo ting mau dai thém ung véi chiéu dai can b

sung.

Mdy Clinometer: Pja ban va do cao, doc

- Bétdau ¢ tam 6, d6 1a vi tri toa d6 6 mau ngau nhién da dugc xac dinh va
dugc dong méc, treo bang c¢o dinh ghi rd s6 hiéu 6.
- Tién hanh thiét 1ap 6 mau tron vai cac 6 phu lan luot theo tirng mi 45° tir

huéng Bac va theo chiéu kim dong hd cho dén khi khép kin vong tron.



Bit dau kéo day theo huéng Bic, sau
dé kéo mot day khac sang hudng
Pong vudng goc voi huéng Bic va
kéo mot day thir ba ¢ gitra (45° so Voi
huéng Bac). Tao duoc 2 mai tir hudng
Béac dén hudng Pong. Tién hanh do
dém trong tirng mui tir trai sang phai
va tir tam 0 ra theo tirng vong ban kinh
phu.

C6 dinh day huéng Béic va Péng. Di
chuyén day ¢ gitra vé huéng Nam
(thing voi huéng Bac) va kéo thém
mot day ¢ gitra hai huéng Pong va
Nam. Tao dugc 2 mdi gitra hudng
Pong va Nam. Tién hanh do dém
trong tirng mai tur trai sang phai va tu
tdm ra theo tirng vong ban kinh phy.

C) dinh day huong Bic va Nam. Di
chuyén day & giita vé huong Tay
(thang vé&i hudng Pong) va sau d6 di
chuyén day hudng Pong vao giira hai
hudong Nam va Tay. Tao duoc 2 mui
gitta Nam va Tay. Tién hanh do dém
trong tirng mai tr trdi sang phai va tur
tdm ra theo tirng vong ban kinh phu.

116

B3

17.84m

Cc
17.84m Déng

O méu theo hudng dong bac

Bac

17.84m

Nam

O mau theo huéng dong nam

Nam

O mau theo huéng tay nam
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3.3.4.3 Po cdy trong & mdu

Két qua: So liéu do cay gd va cac thong tin tai nguyén rimng duogc thu

thap trén cac 6 mau hang niam.
Chuan bi, vat ligu:

- Thudc do chu vi d3 quy ddi ra duong kinh;

- Thuéc Suunto do cao, do doc;

- Phan hoic son dé danh dau cay da do;
- Phiéu ghi chép dir li¢u 6 mau. Thiee do chu vi da quy 46
Tién hanh: ra dwong Kinh

Do dém cay tai sinh va cay g theo cip duong kinh & cac ban kinh phan

tang khac nhau theo hudng tir tm 0 ra:

- Véi ban kinh tir tam & dén 1m (xanh chudi): Bém tat ca cay tai sinh (D
< 6.cm, H> 1,3 m) va do tat ca cay gb co duong kinh ngang nguc tir 6 cm tré
Ién (D > 6 cm);
- Véi ban kinh tir 1 m (xanh chudi) dén 5,64 m (vang): Po tit ca cac cay
cd duong kinh ngang nguc tir 6 cm tro 1én (D > 6 cm);
- Véi ban kinh tir 5,64 m (vang) dén 12,62 m (xanh bién): Chi do nhiing
cay co duong kinh ngang nguc tir 22 cm tro 1én (D > 22 cm);
- Véi ban kinh tir 12,62 m (xanh bién) dén 17,84 m (d6): Chi do nhiing
cay co duong kinh ngang nguc tir 42 cm tro [én (D > 42 cm).

Xac dinh loai, do duong kinh ngang nguc (D) cua cay ¢6 D > 6 cm, vai

cay nho hon 6 cm va chiéu cao > 1.3 m thi chi dém sé cay trong 6 phu nho (6
phu 1). Po D theo huéng dan ¢ Hinh 3.18.
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Hinh 3.18: Cdch do dwong kinh ngang nguc cay ring (Nguon: Huy et al., 2013)
Trong mdi 6, can do cao (H, m) va duong kinh (D, cm) 3 cay dé xac dinh
chi thi lap dia S; nham chon mé hinh wdc tinh AGB theo ting cap S;dé nang
cao do chinh xac cua uéc tinh sinh khdi, carbon ring tir dix liéu PCM. Béi véi
rimg trung binh dén giau, chon do 3 cay trong cap kinh 30 — 40 cm, d6i véi

ring ngheo, rirng non chon trong cap kinh 20 — 30 cm.
3.3.5 Téng hep di# ligu dé wdc tinh phdt théi hoic hdp thu CO; twong dwong

Viéc tong hop dit liéu tir két qua do dém PCM dé uéc tinh sinh khdi,
carbon ring can tién hanh boi co quan chuyén mén 1am nghiép, Iy tuong 1a &

cap huyén hoic tinh.
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Két qua: C6 hai nhom dit liéu duoc tong hop: i) Thay doi dién tich trang
thai cua 16 rimg; ii) Udc tinh trir lwong, sinh khdi va carbon cho khu vuc rimng
tai thoi diém diéu tra.

Chuan bi va vat ligu:

- Bang thu thap sd liéu vé thay doi dién tich va toa do track trong GPS.

- Céc bang s6 liéu thu thap tir cac & mau.

- May vi tinh dé ban hoac laptop.

- Bang tra tén cy ring pho bién trong khu virc va cac loai thuc vat.

- Céc biéu mau tong hop, chuyén doi ra trix luong, sinh khéi, carbon va CO,
tuong duong.

- Cac md hinh sinh tric (allometric equations) dé chuyén ddi tir nhan té diéu
tra ring sang sinh khéi va carbon ring. Céac tuong quan H/D va phuong trinh

thé tich dé tinh trix luong ring.
3.3.5.1 Tinh todn thay déi dién tich rimng

Tir két qua theo dai thay doi dién tich bang GPS, chuyén vao ban db dé
diéu chinh dién tich trang thai cac 16 rimg theo dinh ky (nhu da gigi thiéu ¢
phan st dung chic ning track caa GPS dé cap nhat thay doi dién tich ¢ phan

trén).
3.3.5.2 Udc tinh sinh khoi va carbon ring tai thoi diém diéu tra

- Dit liéu thu thap duoc sap xép theo chu ring va trang thai riing

- Sap xép so cay theo cap kinh (N/D): i) Phan chia cip kinh véi cu ly 4 cm
cho cay gd; ii) Sap xép sb cay trong cac 6 mau theo ting cap kinh; iii) Tinh
toan sé cay trén ha. Mdi cap kinh duoc diéu tra & cac & phu co dién tich khac
nhau, s6 cay trén ha ¢ cac cap kinh khac nhau dugc tinh toan dya vao cac cong

thuc sau:
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PdivéiD<6cmvaH>1,3m;

10*
N/ha=——— ) N(D .
/ha 3’14_%2 (D < 6cm) (3.8)
boi véi D: 6 - 22 cm:

10*
= — <
N/ha = noz:zv (6 <D < 22 cm) (3.9)

1

Déi véi D: 22 - 42 cm:

104
N/ha = oo—3N (22<D<42cm) (10
Déi voi D > 42 cm
N/ha = —C YN (D > 42 (3.11)
/ha = 1000 1, (D =42 cm) '

Trong d6 N, 1a 6 6 mau ciia mdi trang thai rang, D 1a duong kinh cay
va N la sb cay trén hecta (N/ha).

- Tinh toan sinh khéi/carbon cho 6 mau va quy ra cho mdi trang thai ring:

MJbi 6 mau duoc tinh toan sinh khéi va carbon théng qua sap xép phan
bd N/D va chuyén doi tir D sang sinh khéi trén mat dat (AGB) va carbon, CO,
tuong duong nhd cac mé hinh sinh tric da duoc thiét 1ap. Tir day quy ra hecta
cho ting trang thai, khéi rung.

M6 hinh sinh trac da dugc xay dung véi bién sé dau vao cong dong co
kha nang do dac chinh x&c cho ring 14 rong thuong xanh vung Tay Nguyén

trong nghién cuu nay la:

Cép H 1. AGB = 0,144171 x D?469418 (3.12)
Cép H 2: AGB = 0,116997 x D246%418 (3.13)
(3.14)

Cap H 3: S- AGB = 0,089569 x D2469418
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Trong d6 dé xac dinh cdp H nham chon mé hinh, tir s6 liéu do cao va
duong kinh 3 cay trén & mau, tinh binh quan, thé vao cong thic sau dé xac dinh
cap chiéu cao (chi thi lap dia) Si:

S = Hi x (35 / D;)°58826 (3.15)

Chiéu cao chi thi S; chi thi cho 3 cip H; ¢ cap kinh trung binh 35 cm 1a:
Sog =26 m, S>1=21m va Sig=16 m.
Mo hinh wdc tinh BGB theo mét bién sé doc lap D:

BGB = 0.015306 x D?550949 (3.16)

Trén co s& cac mo hinh AGB va BGB tinh cho tirng cay va quy ra hecta
lugng carbon, CO, tuong duong cho ting 6 mau theo huéng dan & Bang 3.25.
Sau d6 str dung Bang 3.26 dé tong hop cho ting khu vuc, chu ring.

Bang 3.25: Tinh todn sinh khai, carbon va CO; firong dirong ciia cdy go trén va
dudi mdt ddt theo ting trang thai rimng

Kiéu rimg; Trang thai: Chi 1ap dia Si:
S6 luong 6 mau: S6 hiéu cac 6 mau:
Dia phuong(Xa, huyén, tinh):
Chu ring:
Nguoi hop dong bao vé:
Nguoi tinh toan:
Ngay:
Tépg
Pham = D 80 g
Stt vi co blrlh cay cay AG? BGI? 1B TC CO2
kinhD quan ¢ géc ha (kg/cdy) (kg/cay) (tan/ha) (tan/ha) (tan/ha)
em) (m) o
mau
1 2 3 4 5 6 7 8 9 10
1 <6 4
2 6-10 8
3 10-14 12
4 14-18 16
) 18 -22 20
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Téng

Pham D SO 34

Stt \,fi co birlh qcé)’/ cay AGI? BGI?) ;TB ;TC ?Oz
kinhD quan ¢ cac o (kg/cay) (kg/cay) (tan/ha) (tan/ha) (tan/ha)
(cm) (m) ©
mau
1 2 3 4 5 6 7 8 9 10
6 22 - 26 24
7 26 - 30 28
8 30-34 32
9 34 -38 36
10 38 -42 40
11 42 - 46 44
12 46 - 50 48
13 50-54 52
14 54 - 58 56
15 58 - 62 60
16 62 — 66 64
17 66 — 70 68
18 70-74 72
19 74-78 76
20 78 — 82 80
21 82 — 86 84
22 86 -90 88
23 90-94 92
24 94-100 96
25 > 100 100
Téng
Giai thich:

Cot 1: S6 thu ty cap kinh

Cot 2: Pham vi ¢ kinh cach nhau 4 cm

Cot 3: Gia tri D binh quén cua cd kinh (cm)

Cot 4: Tdng sb cay trong tat ca cac 6 mau co cung trang thai theo ting ¢& kinh
Cot 5: Quy d6i sb cay ra hecta cho tirng ¢ kinh

Cot 6: Str dung m6 hinh uéc tinh AGB theo D theo tirng Si

Cot 7: Str dung m6 hinh uéc tinh BGB theo D

Cot 8: Cot 5 x (Cot 6+ Cot 7)

Cot9: Cot 8 x 0,47

Cot 10: Cot 9 x 3,67



Bang 3.26: Téng hop carbon cho ting cha rieng, khu viec
bia phuong (X4, huyén, tinh):
Chu rung:
Nguoi hop ddng bao vé rimg:
Nguoi tinh toan: Ngay:

Dién
tich
(ha)
1 2 3 4 5 6 7 8 9 10 11 12
1
2
3

Tbng tiéu khu

tan/ha | (tan) | (t4n)

Cha | Tiéu | L6 Trang

Stt | Tinh Huyén | X& | ing | khu | rimg | thai

Tong theo x&

Tbng theo huyén

Téng theo chu rimg

Chu thich:

MJi trang thai sau khi tinh todn c6 duoc gia tri sinh khbi/ha, C/ha va COz/ha tirng thoi diém.
Tong hop lai theo 16 ring, 16 ¢6 trang thai nao thi sir dung gia tri binh quan carbon cua trang
thai do, cung véi dién tich s& tong hop dugc téng trir lugng ring, sinh khdi, C va CO2 cua
16, tir ddy tong hop theo tiéu khu, x&, huyén, chu ring. Cu thé nhu sau:

- Cot 1: S6 thir ty theo 16 ring
- Cot2: Tén tinh

- Cot 3: Tén huyén

- Cot4: Tén xa

- Cot 5: Tén chu ring

- Cot 6: S6 hiéu tiéu khu

- Cot7: Ténlo ring

- Cot 8: Trang thai cua 16 ring
- Cot 10: Tong carbon tan/ha cia trang thai
- Cot11: Cot 9 x Cot 10

- Cot12: Cot 11 x 3,67
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3.3.5.3 Tinh todn thay déi sinh khéi va carbon rimg

Str dung phuong phap thay doi bé chura carbon (Stock — difference
method) caa IPCC (2006) [52]. Trong trudng hop nay dya vao hai lan diéu tra
do tinh trir lugng carbon & cac bé chia, tinh toan duoc tang giam binh quan cua

luong carbon theo cong thirc sau:

(3.17)

Trong d6: - ACg: Thay ddi sinh khdi, carbon, CO,
- Ct«: Tong sinh khéi/carbon, CO, & thoi diém ty hoic t;
- t1 o Thoi diém do tinh tha nhat va th hai.

Trén co s& carbon tich lity tir rimg duoc tinh toan ¢ hai thoi diém diéu
tra, giam sét, két hop véi thay doi dién tich riing, trang thai ring & hai thoi diém
diéu tra (Hinh 3.19) tinh dugc luong CO. hap thu hoic phat thai.

. 1. {2 7 o Ot g
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¥ Y P4 % ! ‘\l
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Hinh 3.19: Tiép cdn cia IPCC dé tinh toan phdt thai khi nha kinh trong 1am nghiép
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3.3.6 CAC mdu phiéu sir dung trén hién truong cho PCM

Phiéu 1: Po bién dgng dién tich, trang thdi cia 16 ring, chu rirng

Kiéu rirng va trang thai trén ban do:

Toa d6 trung tdm 16 VN2000: X:

Kiéu rirng thuc té:

Chu rung:

bia phuong (Thon, xa, huyén, tinh):

Tiéu khu:

Nguoi do tinh:

Anh chup: Co6/Khéng:

Y:

Trang théi ring thyc té:

Ngudi hop ddng/khoan ring:

Khoanh:

Ng

ay:

Toa do VN2000 bon goc cua 16 reng, | Ma ta thay ddi: Mét|Ly do
S6 hiéu chu rang rung, thay doi trang thai | thay
XY XY XY XY reng doi
1 2 3 4 5 6 7

Ghi chi: Mdi ving khoanh vé thay déi dién tich, trang thdi dicoc luu trong GPS dang track va duoc
dat tén theo so hiéu tung viing khoanh vé

Gidi thich Phiéu 1:

- Cot 1: Sb hiéu cua vang khoanh vé duoc dit thong nhat, vi du 1a 1, 2, 3. Néu khoanh vé ¢ 16
ring khac thi dung phiéu khac.
- Cot2,3,4va5: Ghitoadd X va Y tir may GPS & 4 goc caa dién tich rimg thay ddi. Trong d6
X'la gia tri bén trén va Y la bén dudi trong trang toa do cua GPS.
- Cot 6: M ta rd hai hinh thic: i) Mat ring; i) Giam chat luong rirng, vi du vira khai thac chon
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- Cot 7: Néu Iy do cua su thay ddi, vi du chat rirng lam riy, sau khai thac theo ké hoach nim .

Phiéu 2: Po cdy gé trong 6 mau

S6 hiéu 6 mau:

Toa @6 VYN2000: X:
Kiéu rirng thuc té:

Kiéu rirng - Trang thai trén ban do:
Y:
Trang thai ring thuc té:

Chu ring: Ngudi hop ddng/khoan ring:
bia phuong (Thon, xa, huyén, tinh):
Tiéu khu: Do cao (m)
Khoanh: Che phu tan cay (%)
Lo: b6 déc 6 mau
Nguoi diéu tra: Ngay: Anh chup: C6/Khéng:
Do cay gb c6 D > 6 cm trong tat ca cac 6 phu
Tt | Tén loai D Ghi | Tt | Tén loai D Ghi
Dia phuong | Pho thong (&) | et Pia phuong | Pho thdng &) | et
1 16
2 17
3 18
4 19
5 20
6 21
7 22
8 23
9 24
10 25
11 26
12 27
13 28
14 29
15 30
Do D va H cua 3 cdy ¢ cép kinh dai dién
Stt Loai D (cm) H (m)
1
2
3




127

Phiéu 3: Ghi chép sé lirong cay gé tai sinh c6 D < 6 cmva H > 1,3 m trong 6

c6 ban kinh 1 m

S6 hiéu 6 mau:

T | Ve LD S |Ghi |Tt|Ten loai sé | Ghi
Dia phuong | Pho théng ety | el Dja phuong | Pho thong ety | et
1 6
2 7
3 8
4 9
5 10
Bang tra chiéu dai cong thém ban kinh 6 mau theo dd déc
Ban kinh 6 mau hinh tron (m)
Do doc 1,00 5,64 12,62 17,84
(do) . »
Xanh chuoi Vang Xanh bién bo
0 0 0 0 0
2 0 0 0,01 0,01
4 0 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
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Ban kinh 6 mau hinh tron (m)

Do dbc 1,00 5,64 12,62 17,84

(d0) .. s
Xanh chuoi Vang Xanh bién bo

32 0,18 1,01 2,26 3,20
34 0,21 1,16 2,6 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 2,2 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 céng thém ban kinh 6 mau khi dg doc > 10°
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KET LUAN, TON TAI VA KIEN NGHI

1. Két ludn
Tur két qua nghién cu, luan an cd cac két luan chinh nhu sau:

i)  Hé théng mé hinh wéc tinh sinh khéi cay ca thé va 1am phan trén va

dwdi mat dat dé &p dung véi dir ligu PCM:

- St dung phuong phap thiét 1ap mo hinh sinh khdi dang power phi tuyén
tinh Maximum Likelihood ¢6 trong s va c6 xét dén anh hudng cua cac nhan
t6 1am phan cho do tin cdy cao hon phuong phéap théng dung 14 tuyén tinh
logarit binh phuong tdi thiéu. Ap dung rat mau ngau nhién dé phan chia dit liéu
riéng biét dé 1ap mo hinh (70% dit liéu) va tham dinh chéo (30% dir liéu) md
hinh, tién hanh 1ap va tinh sai s6 cac mo hinh 200 1an (cho dén khi sai sb tiém
can chuan) da giup lua chon va cung cap khach quan sai s6 ctia cac mo hinh
sinh khoi.

- Mo hinh sinh khdi cy ring trén mit dat AGB duoc udc tinh theo bién
dau vao don gian ma cong dong co thé thu thap chinh x4c 13 D, ddng thoi do
tin cay ctia n6 duoc cai thién khi phan chia mé hinh theo ba cap chiéu cao c6
dang AGB = a; x DY, trong d6 tham sb a; thay ddi theo chiéu cao chi thi S; caa
1am phan diéu tra. M6 hinh udc tinh sinh khéi cay rimg dudi mat dat BGB c¢o
d6 tin cdy cao nhit v6i mot bién sé D dang BGB = a x DP | phu hop voi dit
ligu do dac, giam sat cua cong déng.

- Mo hinh uéc tinh sinh khbi 1am phan trén va dudi mat dat 1a: TAGB = a
x GPva TBGB = a x GP. Tuy nhién sai s6 MAPE s& tich liiy thém 9 - 12% so

v6i sit dung mo hinh cho cé thé cy rung.
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i)  Luwa chon cdc phwong phdp, céng cu, bé chira carbon &p dung trong
PCM:

- Str dung kién thtc dia phuong cua cong dé)ng s& hd trg cho viéc nhan
dang trang thai rimg don gian, gitp cho viéc theo ddi thay doi dién tich trang

thai rimg dua vao cong dong.

- Cong dong co6 kha nang sir dung GPS trong giam sat bién dong dién tich

rung trén quy mo nhd, xac dinh vi tri 6 mau ngau nhién.

- Dit liéu D va H ctia ba cdy trong mot cap kinh do cong dong do dac trong
6 mau 1a dat d tin cdy, tir 46 udc tinh sinh khdi cta cay rimg trén va dudi mit
dat c6 sai léch khong dang ké so voi chuyén vién k¥ thuat chuyén nghiép (Bias

% < -5%).

- O mAu hinh tron 1.000 m? phan tang theo cap kinh do dac khac nhau c6
hiéu qua t6t nhat vé chi phi, c6 bién dong va sb luong 6 it nhat va thuan tién

trong thao tac, dac bi€t 1a trén dét dbc khi ap dung PCM.

- Viéc do tinh carbon cua cac bé chtra ngoai cay gd 1a khong dat hicu qua
chi phi va kinh té, vi vay trong PCM dé giam lao dong, chi can tap trung do dac
cac bé chira carbon trong cay gd phan trén va dudi mat dat.

iii)  Hwéng ddn PCM:

Trén co s két qua nghién ctru tham dinh, danh gia dg tin cay cua cac
phuong phap, cong cu, md hinh; da xay dung thanh huéng din, bao gdm cac
hoat dong chinh: Diéu kién dau vao; T6 chic nhom diéu tra giam sat trén hién
truong; Giam sat thay ddi dién tich, trang thai rung; Thiét lap 6 mau va do dac
cdy gd; Tong hop dir liéu dé udc tinh phat thai hoac hap thu CO, twong duong;

Céac mau phiéu sir dung trén hién truong cho PCM.
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2. Tén tai

Dé tai méi nghién cau thir nghiém PCM véi dbi tuong 1a cong ddng Chau
Ma, tinh LAm Dong ma chua c6 diéu kién mé rong cho cac cong dong dan toc

thiéu s6 khac.
3. Kién nghi
Trén co s& nghién ctu, luan an co cac kién nghi nhu sau:

- Ap dung huéng dan PCM cia nghién ctu nay trong cac khu vyc tham
gia chuong trinh UN-REDD Viét Nam; nhitng dia phuong thuc hién chinh sach
chi tra dich vu moéi truong ring theo Nghi dinh s6 99/2010/ND-CP ngay
24/9/2010 cua Chinh phii, Nghi dinh s6 147/2016/ND-CP ngay 02/11/2016 cua
Chinh pha vé sira doi, bd sung mot sé diéu caa Nghi dinh s6 99/2010/ND-CP.

- Panh gia két qua ap dung hudng dan PCM & ngoai ving nghién ciu dé

hoan chinh.
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ID ID6 ID cay Tinh Tén khoa hoc loai Tén loai D H(m) AGB BGB G
mau (cm) (k@) (k@) (m?/ha)
1 TX12 TX 125 Gia Lai Castanopsis sp. Dé 4.7 5.3 3.9 0.5 34
2 TX12 TX 12.10 Gia Lai Polyalthia cerasoides  Quén dau 17.6 17.2 1804 NA 34
3 TX12 TX 12.3 Gia Lai Castanopsis sp. Dé 36.4 185 7336 1178 34
4 TX12 TX 12.8 Gia Lai Symplocos sp. Dung 5.6 45 5.9 1.3 34
5 TX12 TX 12.2 Gia Lai Canarium album Tram Tring 19.6 16.5 265.5 50.5 34
6 TX12 TX 12.6 Gia Lai Polyalthia cerasoides  Quén dau 220 214 4101 NA 34
7 TX12 TX12.4 Gia Lai NA Sp 10.0 11.6 344 4.5 34
8 TX12 TX 129 Gia Lai Celtis Ma tré 15.9 19.2 1385 NA 34
philippinensis Blanco
var. wightii (Planch.)
Soepadmo
9 TX12 TX 121 Gia Lai Dialium Xoay 18.3 4.3 65.4 21.1 34
cochinchinense
10 TX12 TX 12.7 Gia Lai Camellia vietnamensis ~ Trf Hoa 324 23.9 9443 NA 34
11 TX5 TX5.8 Dak Nong  Mallotus Ba Bét, Ba 6.5 7.5 7.3 NA 9
cochinchinensis Soi
12 TX5 TX5.9 Dak Nong  Mallotus Ba Bét, Ba 5.0 7.9 5.0 NA 9
cochinchinensis Soi
13 TX5 TX5.2 Dak Nong  Trema orientalis Hu day 10.8 9.7 30.3 NA 9
14 TX5 TX 5.6 Dak Nong  Trema orientalis Hu day 9.4 9.1 21.2 NA 9
15 TX5 TX53 Dak Nong  Trema orientalis Hu day 12.2 8.8 36.6 NA 9
16 TX5 TX 5.5 Dak Nong  Mallotus Ba Bét, Ba 8.8 9.6 16.8 NA 9
cochinchinensis Soi
17 TX5 TX5.7 Dak Nong  Trema orientalis Hu day 6.5 8.0 10.1 NA 9
18 TX5 TX5.1 Dak Nong  Trema orientalis Hu day 154 9.8 50.1 NA 9
19 TX5 TX54 Dak Nong  Trema orientalis Hu day 14.1 10.3 46.0 NA
20 TX20 TX-20.7 Dak Nong  Syzygium sp. Tram 7.3 10.0 445 NA 38
21 TX20 TX-20.1 Dak Nong  Garcinia oblongifolia ~ Bura 23.7 134 2442 NA 38
22 TX20 TX-20.6 Dak Nong  Litsea glutinosa Boi 1oi 30.5 15.8 5332 NA 38
23 TX20 TX-20.8 Dak Nong NA Sp 8.1 13.2 28.2 7.1 38
24 TX20 TX-20.4 Dak Nong  Castanopsis sp. Dé 7.2 8.5 171 NA 38
25 TX20 TX-20.5 Dak Nong  Garcinia oblongifolia ~ Bura 5.0 6.3 5.3 1.1 38
26 TX20 TX-20.3 Dak Nong  Schima superba Cho xot 225 15.6 263.7 NA 38
27 TX20 TX-20.2 Dak Nong  Elaeocarpus sp. Coém 18.0 14.6 1847 NA 38
28 TX20 TX-20.9 Dak Nong  Prunus arborea Xoay 6.5 8.1 95 3.0 38
29 TX1 TX 1.2 Dak Nong  Syzygium hancei Tram tring 6.7 3.9 10.2 NA 29
30 TX1 TX 1.6 Dak Nong  Michelia mediocris Gibi long 6.1 55 6.3 NA 29
31 TX1 TX 14 Dak Nong Macaranga indica Ma rang 7.0 9.5 11.0 NA 29
32 TX1 TX 1.7 Dak Nong  Syzygium zeylanicum Tram 5.1 7.1 9.6 NA 29
33 TX1 TX 1.9 Dak Nong Macaranga indica Ma rang 13.0 13.8 49.3 NA 29
34 TX1 TX 11 Dak Nong  Schima superba Cho xét 55.4 26.5 2337. NA 29
0
35 TX1 TX 13 Dak Nong  Gironniera nervosa Ngéat To 8.6 8.0 8.3 NA 29
36 TX1 TX 111 Dak Nong  Cinnamomum iners Qué rimg 13.1 94 54.6 NA 29
37 TX1 TX 1.10 Dak Nong  Syzygium zeylanicum Tram 12.1 12.7 70.9 NA 29
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ID ID6 ID cay Tinh Tén khoa hoc loai Tén loai D H(m) AGB BGB G
mau (cm) (kg) (kg) (m?/ha)
38 TX1 TX 15 Dak Nong  Walsura pinnata Nhan rung 9.4 8.0 40.3 NA 29
Hassk.
39 TX1 TX 1.13 Dak Nong  Endospermum Vang trimg 275 154 2456 NA 29
chinense
40 TX1 TX 18 Dak Nong  Syzygium zeylanicum Tram 19.3 175 2022 NA 29
41 TX1 TX 1.12 Dak Nong  Castanopsis sp. D¢ 27.1 18.8 600.1 NA 29
42 TX9 TX-9.14  Dak Lak NA Sp 8.2 8.3 224 4.2 44
43 TX9 TX-94 Dak Lak NA Sp 11.2 11.6 57.3 6.7 44
44 TX9 TX-9.12 Dak Lak Sandoricum sp. Sp 116 9.0 53.6 10.8 44
45 TX9 TX-9.15  Dak Lak NA Sp 8.3 7.3 19.4 35 44
46 TX9 TX-9.7 Dak Lak NA Sp 20.3 10.6 1174 613 44
47 TX9 TX-9.11 Dak Lak Castanopsis sp. Dé 8.1 6.0 13.4 2.1 44
48 TX9 TX-9.10 DakLak Sandoricum sp. Sp 10.1 12.8 28.3 3.7 44
49 TX9 TX-93 Dak Lak Syzygium sp. Tram 13.7 10.0 80.2 21.0 44
50 TX9 TX-9.2 Dak Lak Syzygium sp. Tram 17.8 155 1281 338 44
51 TX9 TX-9.1 Dak Lak NA Sp 11.0 8.3 27.9 6.4 44
52 TX9 TX-9.13  Dak Lak NA Sp 5.2 4.7 29 0.6 44
53 TX9 TX-95 Dak Lak Trevesia palmata Du du rimg 10.2 10.2 26.3 5.4 44
54 TX9 TX-9.6 Dak Lak Sandoricum sp. Sp 11.3 131 40.9 10.9 44
55 TX9 TX-9.9 Dak Lak Castanopsis sp. Dé 15.5 10.7 67.1 24.1 44
56 TX9 TX-9.8 Dak Lak Syzygium sp. Tram 10.2 8.9 24.4 4.2 44
57 TX3 TX 3.7 Dak Nong  Elaeocarpus sp. Coém 56.7 22.9 1255. NA 19
8
58 TX3 TX 3.4 Dak Nong  Castanopsis sp. Dé 15.1 14.1 1535 NA 19
59 TX3 TX 33 Dak Nong  Castanopsis sp. Dé 8.8 13.1 36.0 NA 19
60 TX3 TX 3.8 Dak Nong  Syzygium sp. Tram 9.9 11.0 36.2 NA 19
61 TX3 TX 3.2 Dak Nong  Calophyllum calaba Cong tia 12.6 15.3 42.6 NA 19
62 TX3 TX 3.9 Dak Nong  Castanopsis sp. Dé 5.3 6.9 9.5 NA 19
63 TX3 TX3.1 Dak Nong  Castanopsis sp. Dé 240 204 4295 NA 19
64 TX3 TX 3.6 Dak Nong  Cinnamomum iners Qué rimg 7.7 9.4 184 NA 19
65 TX3 TX 35 Dak Nong  Castanopsis sp. D¢ 111 12.6 69.4 NA 19
66 TX11 TX-11.11 Dak Lak Alstonia scholaris Mo Cua 6.4 6.1 6.1 1.3 27
67 TX11 TX-115  Dak Lak Lithocarpus D¢ da trung 16.5 15.0 210.3 NA 27
annamensis bo )
68 TX11 TX-11.12 Dak Lak Dysoxylum Chac khé 10.2 9.5 414 6.5 27
binectariferum
69 TX11 TX-111  Dak Lak Cinnamomum Xaxi 18.9 13.1 1674 NA 27
parthenoxylon
70 TX11 TX-11.7 Dak Lak Lithocarpus D¢ da trung 10.6 10.8 65.3 10.8 27
annamensis bo
71 TX11 TX-11.8 Dak Lak Elaeocarpus sp. Coém 221 18.0 2009 NA 27
72 TX11 TX-11.10 Dak Lak Phoebe lanceolata Khéo 5.6 8.8 5.0 0.7 27
73 TX11 TX-11.2  Dak Lak Cinnamomum Xaxi 8.1 8.9 21.0 2.4 27
parthenoxylon
74 TX11 TX-114 Dak Lak Tetradium sp sp 7.0 8.2 16.6 1.3 27
75 TX11 TX-11.6 Dak Lak Alstonia scholaris Mo Cua 21.7 155 1028 NA 27
76 TX11 TX-11.9 Dak Lak Lagerstroemia Bing lang tim  23.2 18.2 402.3 NA 27
speciosa )
77 TX11 TX-11.13 Dak Lak Nephelium Véi rimg 19.6 15.0 276.6  NA 27

lappaceum
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ID ID6 ID cay Tinh Tén khoa hoc loai Tén loai D H(m) AGB BGB G
mau (cm) (kg) (kg) (m?/ha)
78 TX11 TX-11.3 Dak Lak Phoebe lanceolata Khéo 20.1 13.2 1504 NA 27
79 TX15 TX 15.6 Dak Lak Wrightia pubescens Thung muc 38.7 17.3 4943 NA 17
16ng
80 TX15 TX 15.3 Dak Lak NA Sp 9.5 9.7 21.9 2.7 17
81 TX15 TX 155 Dak Lak Vitex quinata Binh Linh 5 34.4 113 4251 NA 17
14

82 TX15 TX 15.2 Dak Lak Garcinia spl Butra 11.0 12.0 52.7 7.8 17

83 TX15 TX 15.1 Dak Lak Litsea glutinosa Boi 1oi 5.6 55 7.3 11 17

84 TX4 TX 45 Dak Nong Lagerstroemia Bing ling 11.9 12.8 75.3 NA 19
floribunda .

85 X4 TX 4.4 Dak Nong Lagerstroemia Bang lang 7.6 10.2 22.5 NA 19
floribunda i

86 TX4 TX 4.3 Dak Nong Lagerstroemia Bang lang 8.8 105 27.9 NA 19
floribunda

87 TX4 TX 4.1 Dak Nong  Cratoxylum Thanh nganh 5.7 8.7 11.3 NA 19
prunifolium

88 TX4 TX 4.8 Dak Nong Castanopsis sp. Dé 404 22.0 1882. NA 19

4

89 TX4 TX 4.2 Dak Nong Knema poilanei Mau Ché 8.2 11.9 15.5 NA 19

90 TX4 TX 4.6 Dak Nong Lagerstroemia Bing ling 17.1 16.1 1758 NA 19
floribunda

91 TX4 TX 4.7 Dak Nong Castanopsis sp. Dé 24.4 16.0 4726 NA 19

92 TX7 TX7.13 Dak Nong NA Sp 7.0 7.8 14.7 15 44

93 TX7 TX75 Dak Nong  Garcinia oblongifolia ~ Bura 7.3 9.4 16.0 2.2 44

94 TX7 TX7.7 Dak Nong  Cinnamomum iners Qué rimg 16.5 11.8 59.0 6.1 44

95 TX7 TX 7.3 Dak Nong  Walsura pinnata Nhaén ring 6.8 6.9 15.4 2.4 44
Hassk.

96 TX7 TX7.8 Dak Nong  Garcinia oblongifolia ~ Bura 5.9 7.4 7.0 1.5 44

97 TX7 TX7.14 Dak Nong  Garcinia oblongifolia ~ Bua 7.5 9.0 16.4 2.2 44

98 TX7 TX 711 Dak Nong NA P6 D6* 8.9 8.8 315 33 44

99 TX7 TX 7.2 Dak Nong  Syzygium zeylanicum Tram 26.8 14.8 501.4 486 44

100 TX7 TX7.1 Dak Nong NA Plo* 5.8 53 6.2 0.8 44

101 TX7 TX7.1 Dak Nong  Schima superba Cho xot 47.8 21.0 1631. 175.8 44

1

102 TX7 TX7.9 Dak Nong  Hydnocarpus Nho ndi 6.4 7.4 11.6 0.9 44
kurzii (King) Warb .

103 TX7 TX7.12 Dak Nong  Cinnamomum iners Qué ring 115 13.2 62.0 4.7 44

104 TX7 TX 7.6 Dak Nong  Semecarpus sp. Sp 114 10.9 322 34 44

105 TX7 TX 7.4 Dak Nong  Quercus Dé 14 nho 10.1 125 52.9 3.9 44
glauca Thunb

106 TX8 TX-8.1 Dak Lak Litsea glutinosa Boi loi 38.6 22.0 865.3 844 42

107 TX8 TX-8.17 Dak Lak Castanopsis sp. Dé 9.7 7.7 25.0 4.8 42

108 TX8 TX-8.10 Dak Lak NA Sp 12.3 13.2 18.2 8.5 42

109 TX8 TX-8.4 Dak Lak Syzygium sp. Tram 345 195 648.0 68.1 42

110 TX8 TX-8.16 Dak Lak Cinnamomum iners Qué rimg 6.4 9.8 11.2 13 42

111 TX8 TX-8.9 Dak Lak Syzygium zeylanicum Tram 31.6 215 437.7 835 42

112 TX8 TX-8.12 Dak Lak Trevesia palmata Du du ring 13.0 15.2 54.4 9.9 42

113 TX8 TX-8.6 Dak Lak Morinda sp. Nhau 116 11.0 474 54 42

114 TX8 TX-8.5 Dak Lak Schefflera octophylla Chén Chim 16.6 10.2 55.8 19.1 42

115 TX8 TX-8.14 Dak Lak Careya sphaerica Vung 15.8 15.3 99.2 285 42

116 TX8 TX-8.11 Dak Lak NA Sp 7.6 9.4 17.8 2.7 42



146

ID ID6 ID cay Tinh Tén khoa hoc loai Tén loai D H(m) AGB BGB G
mau (cm) (kg) (kg) (m?/ha)
117 TX8 TX-8.2 Dak Lak Schefflera octophylla Chén Chim 28.3 21.0 285.9 358 42
118 TX8 TX-8.3 Dak Lak Syzygium zeylanicum Tram 244 22.0 319.3 664 42
119 TX8 TX-8.8 Dak Lak Syzygium sp. Tram 24.0 14.6 4485 811 42
120 TX8 TX-8.15 Dak Lak Trema orientalis Hu day 9.3 7.3 249 34 42
121 TX8 TX-8.13 Dak Lak Syzygium sp. Tram 8.0 9.8 321 5.2 42
122 TX8 TX-8.7 Dak Lak Syzygium levinei Tram NUi 33.1 19.6 6723 519 42
123 TX14 TX 144 Dak Lak Donella sp. Sp 10.7 14.1 60.9 10.2 44
124 TX14 TX 14.8 Dak Lak NA Sp 22.8 135 3487 NA 44
125 TX14 TX 14.5 Dak Lak Litsea glutinosa Boi 1oi 6.5 115 14.8 21 44
126 TX14 TX 14.2 Dak Lak Diospyros ehretioides ~ Thi mam 6.6 6.5 9.8 2.5 44
127 TX14 TX 14.6 Dak Lak Garcinia spl Btra 28.7 219 5140 NA 44
128 TX14 TX 14.7 Dak Lak Spondias pinnata Coc rung 42.6 19.1 1003. NA 44
2
129 TX14 TX 14.1 Dak Lak Aglaia annamensis Ngéu rimg 9.3 11.2 42.2 5.9 44
130 TX14 TX14.3 Dak Lak Pterospermum Long méng 9.9 139 354 6.6 44
heterophyllum
131 TX17 TX-17.4 Dak Lak Gironniera nervosa Ngéat To 6.5 9.7 10.0 11 39
132 TX17 TX-17.1 Dak Lak Syzygium hancei Tram tring 24.8 142 4619 NA 39
133 TX17 TX-17.2 Dak Lak Ternstroemia Giang Quang  24.1 12.1 2855 NA 39
kwangtungensis Dong
134 TX17 TX-17.5 Dak Lak Styrax annamensis An tic 8.7 11.3 20.7 35 39
135 TX17 TX-17.3 Dak Lak NA Sp 8.9 10.3 23.8 3.6 39
136 TX2TA TX22TA DakNong Mallotus Ba Bét, Ba 8.5 9.0 18.3 NA 31
cochinchinensis Soi
137 TX2TA TX23TA DakNong NA sp 14.0 12.6 52.0 NA 31
138 TX2TA TX21TA DakNong Meliasp. Xoan 20.0 14.8 1262 NA 31
139 TX2TA TX24TA DakNong NA sp 6.5 8.8 7.1 NA 31
140 TX6 TX6.1 Dak Nong Lagerstroemia Bing ling 26.8 205 3695 NA 43
floribunda .
141 TX6 TX6.3 Dak Nong Dipterocarpus Dau 18.3 153 1334 NA 43
duperreanus .
142 TX6 TX6.2 Dak Nong  Lagerstroemia Bang lang 15.0 14.4 45.2 NA 43
floribunda )
143 TX6 TX 6.5 Dak Nong  Cinnamomum iners Qué ring 8.9 6.5 135 NA 43
144 TX6 TX 6.7 Dak Nong  Grewia paniculata Co ke 6.8 6.3 111 NA 43
145 TX6 TX 6.4 Dak Nong Dipterocarpus Diu 8.7 6.5 14.0 NA 43
duperreanus .
146 TX6 TX 6.6 Dak Nong  Dipterocarpus Dau 8.6 9.5 334 NA 43
duperreanus .
147 TX6 TX 6.8 Dak Nong Lagerstroemia Bang lang 76.0 275 3149. NA 43
floribunda L 3
148 TX16 TX-16.3 Dak Lak Aporosa microcalyx Thau tau 23.8 26.8 528.0 NA 49
149 TX16 TX-16.5 Dak Lak Castanopsis sp. Dé 7.7 9.4 19.8 55 49
150 TX16 TX-16.2 Dak Lak Machilus parviflora Khéao hoanho 235 234 359.7 NA 49
151 TX16 TX-16.7 Dak Lak Calophyllum Cong nuée 25.1 27.0 4565 NA 49
dongnaiense
152 TX16 TX-16.6 Dak Lak Castanopsis sp. Dé 7.0 7.4 145 2.3 49
153 TX16 TX-16.1 Dak Lak Cinnamomum iners Qué rimg 7.8 125 255 2.2 49
154 TX16 TX-16.4 Dak Lak Castanopsis sp. Dé 14.0 18.7 37.9 NA 49
155 TX1ITA TX16TA DakNong Castanopsis sp. Dé 340 18.3 716.7 NA 27
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ID ID6 ID cay Tinh Tén khoa hoc loai Tén loai D H(m) AGB BGB G
mau (cm) (kg) (kg) (m?/ha)
156 TX1TA TX13TA DakNong Litsea glutinosa Boi 161 36.0 195 7624 NA 27
157 TX1ITA TX12TA DakNong Castanopsis sp. Dé 17.0 13.9 2014 NA 27
158 TX1ITA TX11TA DakNong Syzygium sp. Tram 7.0 85 13.8 NA 27
159 TX1ITA TX15TA DakNong Calophyllum sp. Cong 41.0 23.8 1385. NA 27
5
160 TX1ITA TX14TA DakNong Castanopsis sp. Dé 26.0 175 554.3 NA 27
161 TX3TA TX3.1TA DakNong Castanopsis sp. D¢ 17.0 14.8 1821 NA 32
162 TX3TA TX3.6TA DakNong Schima superba Cho xét 56.0 24.7 1860. NA 32
0
163 TX3TA TX38TA DakNong Schima superba Cho xét 45.0 25.0 1497. NA 32
7
164 TX3TA TX35TA DakNong Hydnocarpus Nho ndi 37.0 21.8 660.0 NA 32
kurzii (King) Warb
165 TX3TA TX34TA DakNong Schima superba Cho xot 33.0 27.3 6115 NA 32
166 TX3TA TX33TA DakNong Calophyllum sp. Cong 7.0 7.1 18.0 NA 32
167 TX3TA TX3.7TA DakNong Schima superba Cho xat 8.5 10.5 25.3 NA 32
168 TX3TA TX3.2TA DakNong Engelhardtia Cheo tia 26.0 135 2744 NA 32
roxburghiana
169 TX2 TX 2.7 Dak Nong  Tetrameles nudiflora Tung 60.8 220 2179. NA 10
5
170 TX2 TX 2.2 Dak Nong  Vitex pubescens Binh Linh 9.0 12.4 21.8 NA 10
Cénh
171 TX2 TX 2.3 Dak Nong Lagerstroemia Bing ling 8.6 9.9 18.1 NA 10
floribunda
172 TX2 TX 2.4 Dak Nong Barringtonia Loc vung 7.2 7.6 21.8 NA 10
acutangula
173 TX2 TX 2.6 Dak Nong  Xylocarpus granatum  Xuong ca 9.7 10.7 341 NA 10
J.Koenig .
174 TX2 TX 25 Dak Nong  Lagerstroemia Bing lang 7.1 104 6.3 NA 10
floribunda
175 TX2 TX 21 Dak Nong  Pterospermum Longmangla 8.3 7.0 7.6 NA 10
grewiifolium Pierre nho
176 TX13 TX 134 Dak Lak Elaeocarpus sp. Coém 374 241 8447 NA 11
177 TX13 TX 13.3 Dak Lak Grewia paniculata Co ke 8.3 9.2 29.1 NA 11
178 TX13 TX 13.2 Dak Lak Syzygium sp. Tram 7.5 8.7 18.0 4.1 11
179 TX13 TX 13.5 Dak Lak Irvingia malayana Co nia 26.5 175 4134 NA 11
180 TX19 TX-19.2 Dak Nong  Gironniera nervosa Ngéat To 311 15.0 4352 NA 38
181 TX19 TX-19.1 Dak Nong  Donella sp. Sp 14.6 11.3 1152 NA 38
182 TX19 TX-19.7 Dak Nong  Aporosa microcalyx Théu tAu 7.6 6.3 19.7 3.1 38
183 TX19 TX-19.6 Dak Nong Litsea glutinosa Boi loi 10.5 8.6 214 2.1 38
184 TX19 TX-19.3 Dak Nong Litsea glutinosa Boi loi 12.3 7.1 61.9 13.7 38
185 TX19 TX-19.5 Dak Nong  Chukrasia Lat 10.0 8.3 26.9 4.7 38
tabularis A.Juss
186 TX19 TX-19.8 Dak Nong  Syzygium sp. Tram 11.2 8.4 34.7 6.0 38
187 TX19 TX-19.4 Dak Nong  Syzygium sp. Tram 33.8 23.0 9131 NA 38
188 TX10 TX-10.15 Dak Lak Michelia balansae Gibi long 245 252 3411 NA 34
189 TX10 TX-10.13 Dak Lak Manglietia sp. sp 30.8 23.6 526.1 NA 34
190 TX10 TX-10.3 Dak Lak Manglietia conifera Vang tam 35.1 240 8649 NA 34
191 TX10 TX-105 Dak Lak Alstonia scholaris Mo Cua 18.5 15.6 88.9 NA 34
192 TX10 TX-109  Dak Lak Cinnamomum Xaxi 18.4 16.7 1183 NA 34
parthenoxylon
193 TX10 TX-104 Dak Lak Castanopsis sp. Dé 16.5 20.8 261.8 NA 34
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ID ID6 ID cay Tinh Tén khoa hoc loai Tén loai D H(m) AGB BGB G
mau (cm) (kg) (kg) (m?/ha)
194 TX10 TX-10.10 Dak Lak Gironniera Ngat Ving 10.8 10.6 28.3 3.3 34
subaequalis
195 TX10 TX-10.6 Dak Lak Castanopsis sp. Dé 39.8 222 1147.  NA 34
1
196 TX10 TX-10.8 Dak Lak Alphonsea sp. Thau linh 7.9 8.4 16.3 3.8 34
197 TX10 TX-10.11 Dak Lak Lithocarpus Dé da trung 9.0 115 37.1 55 34
annamensis bo
198 TX10 TX-10.12 Dak Lak Manglietia sp. sp 154 19.6 1340 NA 34
199 TX10 TX-10.7 Dak Lak Gironniera nervosa Ngat To 7.9 10.5 19.2 NA 34
200 TX10 TX-10.2 Dak Lak Symplocos sp. Dung 7.9 9.9 21.2 2.5 34
201 TX10 TX-10.14 Dak Lak Canarium spl Tram 16.9 145 1294 NA 34
202 TX10 TX-10.1 Dak Lak Acronychia Budi bung 15.8 12.9 140.2 NA 34
pedunculata
203 TX5TA TX51TA DakNong Meliasp. Xoan 8.5 12.4 18.8 NA 31
204 TX5TA TX54TA DakNong Ixora coccinea Trang 14.0 14.8 52.2 NA 31
205 TX5TA TX53TA DakNong Cinnamomum iners Qué rimg 8.0 7.8 12.8 NA 31
206 TX5TA TX52TA DakNong Melia sp. Xoan 16.0 13.0 79.3 NA 31
207 TX6TA TX6.2TA DakNong Schima superba Cho xot 46.0 25.0 1359. NA 33
9
208 TX6TA TX6.6 TA DakNong Syzygium sp. Tram 18.0 16.5 2228 NA 33
209 TX6TA TX64TA DakNong Hydnocarpus Nho ndi 23.0 16.5 2306 NA 33
kurzii (King) Warb
210 TX6TA TX6.3TA DakNong Schima superba Cho xét 52.5 26.2 1580. NA 33
7
211 TX6TA TX6.1TA DakNong Syzygium sp. Tram 9.0 11.6 57.0 NA 33
212 TX6TA TX6.5TA DakNong Schima superba Cho xét 30.5 24.2 6786 NA 33
213 TX18 TX18.3 Gia Lai Streblus ilicifolius Dui 9.8 7.5 41.9 5.6 24
214 TX18 TX 18.1 Gia Lai Diospyros maritima Cim thi 18.1 121 1726 NA 24
215 TX18 TX 184 Gia Lai Syzygium levinei Tram Nui 16.2 105 58.1 NA 24
216 TX18 TX 18.2 Gia Lai Diospyros sp. Thi 255 16.0 420.1 NA 24
217 TX4TA TX41TA DakNong Mallotus Ba Bét, Ba 9.8 125 44.6 NA 27
cochinchinensis Soi
218 TXATA TX44TA DakNong Syzygium sp. Tram 49.0 22.8 1600. NA 27
5
219 TXATA TX42TA DakNong Syzygium sp. Tram 254 21.0 4351 NA 27
220 TXATA TX45TA DakNong Castanopsis sp. Dé 15.2 17.0 99.9 NA 27
221 TX4TA TX4.6TA DakNong Syzygium sp. Tram 325 23.0 8447 NA 27
222 TX4TA TX43TA DakNong Castanopsis sp. D¢ 53.5 235 2159. NA 27
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Phu lyc 2: S6 liéu sinh khéi 1am phan va thong tin cac 6 mau

ID IDomau X Y G (m%ha)  TAGB (tin/ha) TBGB (tdn/ha)
1 Al 367028 1355588 48 240 29
2 A2 366941 1355441 23 111 14
3 A3 366436 1354773 39 206 26
4 A5 364983 1354591 62 373 43
5 A6 365296 1354611 27 139 17
6 A7 379878 1342179 35 191 23
7 A8 378430 1341727 53 321 38
8 A9 366061 1358231 19 90 12
9 A10 366053 1358750 51 247 33
10 All 369656 1353159 35 202 26
11 Al13 363789 1360741 64 511 53
12 Al4 365620 1359881 26 153 19
13 B1 384003 1340070 37 226 28
14 B2 378606 1335708 26 179 20
15 B3 359390 1360171 53 375 42
16 B4 375546 1351226 40 232 29
17 B5 366128 1360100 27 161 20
18 B6 360067 1360242 73 524 59
19 B7 373617 1350969 48 317 38
20 C1 365290 1352170 48 337 39
21 c2 365351 1352474 47 288 35
22 C3 365804 1353067 26 153 20
23 C4 365834 1353320 25 147 20
24 C5 365805 1353471 30 170 22
25 C6 366159 1352369 21 113 15
26 C7 366661 1351692 59 367 48
27 cs 366032 1352023 52 353 44
28 C9 365909 1351852 38 260 32
29 D4 381005 1340304 21 128 17
30 D5 381599 1339391 32 210 24
31 D6 386736 1345033 23 119 16
32 D7 386665 1344648 24 153 18
33 D8 386473 1344717 19 112 14
34 D9 385966 1344523 32 243 28
35 D10 385948 1344412 29 172 22
36 1 382132 1343801 36 226 28
37 2 381742 1344029 32 195 23
38 3 381718 1343771 48 413 48
39 4 381001 1343306 36 278 33
40 5 382136 1343126 25 177 24
41 6 382672 1345082 22 148 19
42 7 383248 1345462 26 175 21
43 8 384343 1345280 34 171 22
44 13 381360 1344919 13 70 10
45 15 384668 1343699 31 195 24
46 16 383352 1343419 28 180 20
47 21 380736 1344111 22 126 18

D
oo
N
N

383298 1343612 22 153 18
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ID ID 6 mau X Y G (m%¥ha)  TAGB (tain/ha) TBGB (tan/ha)
49 23 384064 1344516 34 190 24
50 24 384462 1344399 25 139 19
51 27 383392 1341760 48 313 38
52 29 381273 1343748 15 118 14
53 30 381247 1342577 32 275 31
54 32 383391 1341278 42 325 40
55 33 382278 1343317 28 201 24
56 34 382342 1342695 23 258 27
57 35 382842 1343424 20 136 17
58 36 381525 1343217 30 259 29
59 40 381149 1342825 49 296 36
60 41 382434 1343463 22 128 15
61 42 382802 1344573 23 145 18
62 43 383365 1344465 45 273 33
63 44 383537 1343819 37 241 30
64 45 382538 1343124 23 153 18
65 46 381427 1343658 24 150 18
66 47 383769 1344460 37 268 33
67 48 384183 1344302 21 119 15
68 49 382920 1345359 23 130 16
69 51 382685 1343196 39 234 30
70 1.1 379743 1344421 17 112 14
71 1.2 378225 1344111 25 171 22
72 1.3 380052 1345492 30 187 25
73 1.4 378454 1340613 34 265 31
74 1.5 378489 1341433 26 191 23
75 1.6 378897 1341547 11 62 9
76 1.7 380309 1345287 28 169 23
77 1.8 379794 1345335 11 74 9
78 1.9 380663 1345260 35 270 32
79 1.1.1 379216 1345044 39 292 35
80 1.1.2 378956 1345023 15 91 12
81 1.1.3 379203 1344901 40 308 36
82 1.1.4 379442 1344892 28 192 24
83 1.1.5 379700 1344862 27 174 23
84 1.1.6 379980 1345463 28 196 25
85 1.1 380667 1345081 26 195 23
86 1.2 380359 1345519 35 256 31
87 1.3 380652 1344779 15 98 13
88 1.4 378925 1342700 16 111 14
89 1.5 378635 1342474 40 323 37
90 1.6 378699 1343051 28 212 26
91 1.7 378247 1344093 37 281 34
92 1.8 378503 1344505 47 397 45
93 1.9 378979 1344373 16 136 15
94 1.1.1 379488 1345103 11 67 9
95 1.1.2 379483 1344834 34 246 31
96 11.1.3 379880 1344683 36 270 33
97 11.1.4 379431 1344678 44 366 42
98 11.1.5 379267 1344290 30 229 28
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ID ID 6 mau X Y G (m%¥ha)  TAGB (tain/ha) TBGB (tan/ha)
99 I1.1.6 378780 1343926 34 249 30
100 1.1 380161 1343188 35 267 32
101 1.2 379608 1343286 24 173 21
102 1.4 377745 1340934 21 136 18
103 1.5 377768 1340675 24 148 20
104 1.6 378176 1343440 19 127 16
105 1.7 378069 1343372 34 279 32
106 1.8 378639 1343328 8 43 6
107 1.1.1 379573 1345090 34 252 31
108 11.1.2 379608 1344767 30 193 25
109 11.1.3 379879 1344948 24 145 20
110 111.1.4 378727 1343053 33 256 31
111 11.1.5 378682 1342771 9 52 7
112 11.1.6 379162 1342995 48 422 46
113 V.1 380088 1342903 37 296 34
114 V.2 379828 1342490 19 118 16
115 V.3 379622 1342226 15 110 13
116 IV.5 376980 1340765 11 79 10
117 IV.6 376668 1340576 42 333 39
118 V.7 380369 1344468 39 306 36
119 IV.8 380098 1344357 13 91 11
120 IV.9 380151 1344683 20 122 17
121 IV.1.1 379906 1344113 29 202 25
122 IV.1.2 379751 1344380 17 121 15
123 IV.1.4 377627 1342684 22 156 20
124 V.15 377898 1342387 29 201 25
125 NI.1 376946 1341088 38 298 35
126 NI.2 377086 1341175 28 214 26
127 NI.3 377498 1341553 49 401 46
128 NIIL1 376890 1341753 16 99 13
129 NII.2 377169 1341737 22 153 19
130 NIL3 377243 1342024 7 36 5
131 NIL4 377048 1342273 32 252 30
132 NIL5 376705 1342063 22 151 19
133 N1 377955 1342353 14 80 11
134 NIIIL2 377399 1342597 14 82 11
135 NIV.1 377295 1341130 17 117 15
136 NIV.2 377352 1341413 13 99 12
137 NIV.3 377157 1340849 21 157 19
138 NIV.4 377802 1341236 18 116 15
139 NV.1 377970 1342255 25 176 22
140 NV.2 378145 1341159 25 181 22
141 NV.3 370274 1340890 18 118 15
142 NV.4 378482 1341186 26 160 21
143 NV.5 377848 1340959 28 194 24
144 NVI.1 378593 1341611 15 100 13
145 NVI.2 378365 1341732 22 152 19
146 NVI.3 378705 1341339 15 89 12
147 NVI1.4 378914 1341656 13 90 11

148 Al 381939 1343615 25 173 22
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ID ID 6 mau X Y G (m%¥ha)  TAGB (tain/ha) TBGB (tan/ha)
149 A2 381803 1343602 23 173 21
150 A3 381611 1343568 47 372 44
151 B.1 381864 1342654 21 150 19
152 B.2 381214 1342380 20 137 18
153 ci1 382065 1343880 21 149 19
154 C.2 381913 1343787 42 328 38
155 C3 381885 1343609 35 243 30
156 D.1 381908 1343799 31 218 28
157 D.2 381668 1343672 27 198 24
158 D.3 381331 1343535 36 273 32
159 A.l.1 381914 1342494 26 192 24
160 Al2 381768 1342530 21 185 20
161 Al13 381545 1342589 19 119 16
162 Al4 381326 1342651 22 182 21
163 Al5 381172 1343055 29 223 26
164 B.1.1 381811 1342616 18 126 16
165 B.1.2 381606 1342592 34 273 32
166 B.1.3 382443 1342747 21 138 18
167 B.1.4 381316 1342851 41 227 27
168 c.11 381934 1343278 26 198 24
169 Cc.1.2 381773 1343362 19 145 18
170 c13 381662 1343316 22 158 20
171 Ccl4 381545 1343372 22 154 20
172 C.15 381401 1343443 34 231 29
173 C.16 381176 1343517 16 116 14
174 C.17 381047 1343505 23 163 20
175 Cc.18 381266 1343649 23 168 21
176 D.1.1 381616 1343187 36 287 33
177 D.1.2 381539 1343296 26 150 19
178 D.1.3 381443 1343285 19 102 14
179 D.1.4 381344 1343054 14 72 10
180 D.1.5 381251 1343067 20 122 16
181 E.1.1 381767 1343561 53 451 50
182 E.1.2 381625 1343532 30 208 26
183 E.13 381546 1343410 39 221 26
184 E.1.4 381429 1343435 30 198 25
185 E.15 381258 1343425 17 96 13
186 E.1.6 381141 1343208 23 143 19
187 T.11 381646 1342199 40 337 35
188 T1.2 381698 1341928 12 88 11
189 T.21 381452 1342101 7 43 6
190 T.2.2 381452 1342101 13 80 11
191 T.2.3 381131 1342325 24 175 21
192 T.3.1 382563 1343548 26 162 21
193 T.3.2 382451 1343463 34 214 26
194 T.3.3 382321 1343492 34 269 31
195 T34 382311 1343348 31 234 28
196 T35 382144 1343420 26 190 23
197 X.1.1 380718 1344072 20 143 18

198 X.1.2 380591 1344208 19 131 17
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ID ID 6 mau X Y G (m%¥ha)  TAGB (tain/ha) TBGB (tan/ha)
199 X.1.3 380670 1343912 37 303 35
200 X.1.5 381029 1343887 23 172 21
201 X.1.6 381187 1343863 24 169 21
202 X.1.7 381068 1343768 19 112 15
203 X.2.1 381514 1344044 20 122 17
204 X.2.2 381925 1344001 20 117 16
205 X.2.3 381315 1343917 27 198 24
206 X.2.4 381611 1343994 28 191 24
207 X.2.5 381720 1344078 29 194 25
208 X.2.6 381950 1344034 21 130 17
209 X.3.1 380722 1344599 16 103 14
210 X.3.2 380897 1344655 18 117 15
211 X.3.3 381099 1345001 34 264 32
212 X.3.4 381239 1344792 25 188 23
213 X.3.5 381339 1344904 58 457 53
214 X.3.7 381489 1344932 40 295 36
215 X.3.8 381734 1344972 41 263 35
216 X.4.1 380750 1344889 26 179 22
217 X.4.2 380760 1345169 23 135 18
218 X.4.3 380366 1345574 21 127 17
219 X.4.4 380254 1345837 34 208 27
220 X.4.5 380055 1345990 37 209 28
221 X.4.6 380251 1346127 32 208 26
222 1 493192 1302179 48 394 46
223 3 493976 1297173 48 307 40
224 4 493359 1299653 33 229 29
225 5 489108 1301524 23 124 17
226 6 494261 1301570 46 337 41
227 7 493294 1299616 29 224 27
228 8 492470 1296144 63 471 57
229 9 493188 1296802 54 360 46
230 11 487063 1303528 39 264 33
231 13 486574 1302732 39 332 39
232 14 486574 1295640 17 90 12
233 15 490421 1301256 6 27 4
234 16 491354 1299985 40 264 34
235 19 487147 1294741 12 70 9
236 20 484258 1296225 10 44 6
237 23 487867 1295102 7 33 5
238 24 490296 1301240 9 43 6
239 26 489847 1298346 17 81 12
240 27 486843 1294647 16 68 10
241 28 490004 1294218 5 30 4
242 29 487273 1295044 10 62 8
243 30 492476 1298609 53 397 48
244 32 489437 1300819 14 85 11
245 39 490838 1299429 6 21 3
246 63 493305 1307779 39 281 35
247 65 484358 1294120 31 158 22

248 66 491778 1306032 26 202 24
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ID ID 6 mau X Y G (m%¥ha)  TAGB (tain/ha) TBGB (tan/ha)
249 68 496029 1296580 47 308 39
250 74 486571 1306205 48 425 49
251 85 493063 1303661 33 263 33
252 86 491551 1317488 5 24 3
253 87 483587 1307053 25 194 23
254 88 472377 1294211 13 70 9
255 90 486464 1311608 27 186 23
256 93 487096 1305413 41 336 39
257 96 509033 1309539 10 46 7
258 97 474824 1299785 35 303 35
259 98 481792 1304373 52 448 51
260 100 477865 1298387 20 117 16
261 102 476348 1299868 18 121 15
262 103 483439 1307602 35 295 34
263 104 472561 1299153 53 327 43
264 105 484302 1306236 22 197 22
265 107 488142 1305852 3 15 2
266 108 484331 1308415 35 341 38
267 109 497895 1312262 10 48 7
268 110 492493 1297280 65 655 72
269 111 496255 1299644 27 180 23
270 112 494289 1305627 46 435 49
271 113 491738 1290606 27 207 25
272 114 497372 1299856 27 205 25
273 115 496674 1308236 12 60 8
274 117 476121 1301860 30 356 36
275 119 495310 1303410 43 360 42
276 121 473932 1297829 12 57 8
277 122 490012 1290837 46 298 38
278 123 497698 1302706 29 244 29
279 125 492660 1291082 46 346 42
280 126.1 484492 1292586 31 256 30
281 129 492069 1297948 19 107 14
282 130 496850 1302965 30 229 27
283 131 498724 1304173 26 195 24
284 134 475675 1304225 27 180 23
285 136 480712 1293596 26 160 21
286 138 492108 1300727 20 116 16
287 140 493147 1306501 31 194 25
288 141 496604 1315296 10 70 9
289 142 497696 1302032 37 259 32
290 143 490452 1309528 42 353 41
291 144 491890 1308844 20 180 20
292 145 500246 1302270 51 359 45
293 146 477047 1294173 18 96 13
294 147 492026 1295694 50 314 41
295 151 484141 1294950 3 11 2
296 152 510622 1310362 14 95 12
297 154 489793 1299896 8 33 5

298 156 497980 1311666 19 155 18
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ID ID 6 mau X Y G (m%¥ha)  TAGB (tain/ha) TBGB (tan/ha)
299 157 490443 1300792 22 173 21
300 159 499213 1307573 17 106 14
301 161 502576 1308290 26 98 13
302 162 483110 1306992 26 231 27
303 163 486338 1309165 21 178 21
304 164 489660 1289852 30 210 26
305 168 498608 1306075 29 260 30
306 169 501938 1308874 22 106 15
307 170 502982 1308926 12 81 10
308 172 498726 1310801 21 171 20
309 178 499619 1310962 23 223 25
310 183 490265 1308444 27 234 26
311 184 510344 1312208 5 24 3
312 185 499941 1307361 28 199 24
313 186 493477 1293146 23 179 22
314 187 473295 1296082 34 256 31
315 188 485526 1303059 20 107 15
316 192 487177 1308643 31 213 26
317 194 491877 1305044 17 88 12
318 197 503174 1299434 40 225 30
319 198 510843 1307084 34 185 25
320 199 508268 1307999 5 23 3
321 200 505339 1302792 31 263 29
322 202 503099 1305244 45 348 42

323 203 488176 1294941 7 34 5
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Phu lyc 3: Danh sach céc thanh vién cong dong tham gia nghién cau hién truong

Stt Hova Dan toc Pia chi Tinh @9 Nghé nghi¢gp  Nhom
tén vin hoa

1 K’Nhom ChauMa Loc Bic, 5/12 Ban LN xa Nhém 1 (Nhém
Bao Lam treéng)

2 K’Ninh ChduMa  Loc Bic, 2/12 Lam vuon Nhom 1
Bao Lam

3 K'Wuing ChauMa  Loc Bic, 3/12 Lam vuon Nhém 1
Bao Lam

4 K’Pia ChauMa  Loc Bic, 3/12 Lam vuon Nhom 1
Bao Lam

5 K’Bay Chéau Ma Loc Bao, 6/12 Lam vuon Nhém 2 (Nhém
Bao Lam trudng)

6 K’Minh Chau Ma L6c Bao, 7/12 Lam vuon Nhom 2
Bao Lam

7 K’bia ChauMa  Loc Bao, 3/12 Lam vuon Nhém 2
Bao Lam

8 K’Hiép Chéau Ma L&c Bao, 9/12 Lam vuon Nhom 2
Bao Lam

9 K’Rah Chéu Ma Loc Bao, 3/12 Lam vuon Nhém 2
Bao Lam

10 K’Quyén ChauMa  Loc Bao, 12/12 Lam vudn Nhom 2
Bao Lam

11 K’Quy Chéau Ma Loc Bic, 9/12 Lam vuon Nhom 3 (Nhém
Bao Lam truong)

12 K’Quéc ChauMa  Léc Bic, 3/12 Lam vuon Nhém 3
Bao Lam

13 K’Long ChauMa  Loc Bic, 3/12 Lam vuon Nhom 3

Bao Lam
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Phu lyc 4: Danh sé&ch céc chuyén vién k¥ thuat tham gia nghién ctu hién truong

Stt Ho va tén Chuyén moén Co quan cong tac

1  Téng Xuan Giang K§ su Lam nghiép Cty TNHH MTV Lam nghiép Loc Béc
2 Ngo Thé Son K§ su Lam nghiép Cty TNHH MTV Lam nghiép Loc Béc

3 Nguyén Qudc Si K¥ su Lam nghié¢p Cty TNHH MTV Lam nghiép Bao Lam
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Phu lyc 5: Két qua danh gia k§ niang st dung GPS cua cong dong

TT Hovatén Két qua cho diém tirng thao tac Panh
Luot Khoi Timsé  Didén  Xacdinh 1B g1a
dong higu6  diém Vitri o chung
GPS,vao trén GPS mau
Waypoint
1 K’ Nhom 1 45 4.0 45 45 4.4 Tot
2 K’ Nhom 2 5.0 5.0 5.0 5.0 5.0 Tét
3 K’ Nhom 3 5.0 5.0 5.0 5.0 5.0 Tét
4 K’ Wuéng 1 3.0 3.0 3.0 3.0 3.0 Dat
5 K’ Wuéng 2 4.0 4.0 4.0 4.0 4.0 Kha
6 K’ Wuang 3 4.0 4.0 5.0 5.0 45 Tét
7 K’ Ninh 1 3.0 3.0 3.0 3.0 3.0 Pat
8 K’ Ninh 2 3.0 4.0 3.0 3.0 3.3 Dat
9 K’ Ninh 3 4.0 4.0 4.0 4.0 4.0 Khé&
10 K’ Pia 1 2.0 2.0 4.0 3.0 2.8 Chua dat
11 K’ Minh 1 4.0 4.0 4.0 4.0 4.0 Kha
12 K’ Minh 2 4.0 4.0 5.0 5.0 45 Tét
13 K’ Bay 1 3.0 3.0 4.0 4.0 3.5 Pat
14 K’ Bay 2 4.0 4.0 5.0 4.0 4.3 Khéa
15 K’ Bay 3 4.0 4.0 5.0 4.0 4.3 Khéa
16 K’ Hiép 1 2.0 3.0 3.0 2.0 2.5 Chua dat
17 K’ Hiép 2 3.0 3.0 4.0 4.0 35 Dat
18 K’ Dia 1 2.0 2.0 3.0 2.0 2.3 Chua dat
19 K’ bia 2 3.0 3.0 4.0 4.0 35 Pat
20 K’ Quyén 1 5.0 5.0 5.0 5.0 5.0 Tét
21 K’ Rah 1 4.0 4.0 4.0 4.0 4.0 Khéa
22 K’ Quéc 1 4.0 4.0 4.0 4.0 4.0 Kha
23 K’ Quéc 2 45 45 45 45 45 Tt
24 K’ Long 1 4.0 4.0 4.0 4.0 4.0 Kha
25 K’ Long 2 45 45 45 45 45 Tét
26 K’ Quy 1 4.0 4.0 4.0 4.0 4.0 Khéa
27 K’ Quy 2 45 45 45 45 45 Tét
Chi tiéu thong ké
Dung luong mau (n) 27 27 27 27 27
Diém s6 trung binh 3.7 3.8 4.1 4 3.9
Sai tiéu chuén (S) 0.881 0.8 0691  0.831  0.747
Heé sb bién dong (CV%) 23.60% 21.10% 16.70% 21.00% 19.10%
Bién dong v&i P=95% 0.349 0.316 0.273 0.329 0.295
Gi4 tri nho nhét (Min) 3.4 35 3.9 3.6 3.6
Gi4 tri 16n nhat (Max) 4.1 4.1 4.4 4.3 4.2
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Phu lyc 6: Két qua danh gia ky nang khoanh v& dién tich

TT Ho va tén Luot Két quai cho diém tirng thao tac Trung Xép loai

Khoi bi Luukét  Doc s6 binh

dong khoanh  qud va do dién

GPS, védién  dattén  tich

vao tich 16

Track ,
1 K’ Nhom 1 45 45 4.0 4.0 43 Tét
2 K’ Nhom 2 5.0 5.0 5.0 5.0 5.0 Tét
3 K’ Nhom 3 5.0 5.0 5.0 5.0 5.0 Tét
4 K’ Wuéng 1 3.0 3.0 3.0 3.0 3.0 Dat
5 K’ Wuéng 2 4.0 4.0 3.0 3.0 35 Kha
6 K’ Wuang 3 4.0 4.0 4.0 4.0 4.0 Kha
7 K’ Ninh 1 3.0 3.0 3.0 3.0 3.0 Pat
8 K’ Ninh 2 3.0 4.0 3.0 3.0 33 Dat
9 K’ Ninh 3 3.0 4.0 3.0 4.0 35 Kha
10 K’ Pia 1 2.0 3.0 2.0 2.0 2.3 Chua dat
11 K’ Minh 1 4.0 4.0 4.0 4.0 4.0 Kha
12 K’ Minh 2 4.0 4.0 4.0 5.0 4.3 Tét
13 K’ Bay 1 3.0 4.0 3.0 4.0 35 Pat
14 K’ Bay 2 4.0 4.0 4.0 4.0 4.0 Kha
15 K’ Bay 4.0 4.0 4.0 4.0 4.0 Kha
16 K’ Hiép 1 2.0 3.0 2.0 2.0 2.3 Chua dat
17 K’ Hiép 2 3.0 3.0 3.0 3.0 3.0 Pat
18 K’ Dia 1 2.0 3.0 2.0 2.0 2.3 Chua dat
19 K’ Dia 2 3.0 4.0 3.0 3.0 33 Pat
20 K’ Quyén 1 5.0 5.0 5.0 5.0 5.0 Tét
21 K’ Rah 1 4.0 4.0 4.0 4.0 4.0 Kha
22 K’ Quéc 1 4.0 4.0 4.0 4.0 4.0 Kha
23 K’ Qubc 2 4.5 4.5 4.5 4.5 4.5 Tt
24 K’ Long 1 4.0 4.0 4.0 4.0 4.0 Kha
25 K’ Long 2 45 45 45 45 45 Tét
26 K’ Quy 1 4.0 4.0 4.0 4.0 4.0 Kha
27 K’ Quy 2 45 45 45 45 45 Tét
Chi tiéu thong ké
Dung lwgng mau (n) 27 27 27 27 27
Diém s trung binh 3.7 4 3.6 38 3.8
Sai tiéu chuén (S) 0.891 0.619 0.886 0.903 0.796
Hé sb bién dong (CV%) 2410% 15.60% 24.30% 24.00%  21.10%
Bién dong v&i P=95% 0.352 0.245 0.35 0.357 0.315
Gia tri nho nhét (Min) 3.4 3.7 3.3 3.4 35
Gia tri 10n nhat (Max) 4.1 4.2 4 4.1 4.1
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Phu lyc 7: Théng tin chung vé 39 diém lap 6 mau nghién ctu trén dia ban 3 x& Loc Bic, Loc

Bao, Loc Lam huyén Bao Lam, tinh Lam Ddng

biém lap _Toa d§ Vn2000 D) cao Che phi  pj déc &

TT 5 X Y Kicu rirng (m) tfn C&Y  miu (d)
1 11 484834 1303205 LRTX 731 70

2 1.2 484803 1303275 LRTX 710 70 15
3 1.3 484428 1303395 LRTX 710 70 5
4 1.4 483184 1304053 LRTX 684 80 10
5 1.5 482980 1304087 LRTX 680 80 5
6 1.6 489796 1306790 LRTX 750 50 15
7 1.7 489846 1296581 LRTX 750 50 15
8 1.8 490876 1296100 LRTX 617 50 15
9 1.9 485258 1303596 LRTX 730 80 5
10 1.10 485124 1303737 LRTX 737 80 10
11 .11 485444 1303560 LRTX 731 80 10
12 1.12 495067 1297528 LRTX 929 70 20
13 1.13 495444 1296959 LRTX 973 80 25
14 1.14 495600 1296870 LRTX 992 80 20
15 1.15 495972 1297115 LRTX 1050 80 20
16 1.1 482909 1304780 LRTX 712 80 5
17 1.2 483059 1304142 LRTX 683 70 10
18 1.3 492640 1305555 LRTX 605 50 10
19 1.4 492522 1305605 LRTX 637 50 20
20 1.5 492338 1305360 LRTX 617 40 5
21 1.6 488296 1308754 LRTX 655 60 15
22 1.7 488068 1308606 LRTX 687 70 5
23 1.8 487602 1308629 LRTX 657 40 5
24 1.9 487332 1308403 LRTX 659 70 5
25 11.10 486614 1303027 LRTX 739 70 5
26 .11 486903 1303248 LRTX 708 70 5
27 11.12 486615 1302521 LRTX 728 70 5
28 .1 492943 1298151 LRTX 816 50 15
29 1.2 495595 1296126 LRTX 954 70 15
30 1.3 495115 1296259 Hdn giao LR-LK 970 80 10
31 1.4 495454 1296378 Hon giao LR-LK 1021 70 20
32 1.5 491113 1296648 LRTX 678 60 25
33 1.6 492179 1297006 LRTX 943 65 25
34 1.7 497261 1297173 Hon giao LR-LK 1080 75 25
35 11.8 497217 1297110 LRTX 1056 70 20
36 1.9 497190 1296956 LRTX 1055 65 15
37 111.10 497266 1296578 LRTX 989 60 20
38 .11 496210 1294988 LRTX 960 60 20
39 .12 497505 1293707 LRTX 967 60 15
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Phu luc 8: Két qua xac dinh cip chiéu cao, cap trir lwong tir gié tri trung binh cua 3 cay tai

39 diém lap 6 mau nghién ciru duoc do dac bai cong dong

Stt Piémlaps G (m¥ha) D(cm) H(m) Si CipH M CipM
1 1.1 18.5 32.9 24 24.9 1 222 2
2 1.2 19 36.1 23 22.6 2 2185 2
3 1.3 18 38 27.3 26.1 1 246 2
4 1.4 22 38.2 25 23.8 1 275 2
5 1.5 235 34.3 25.5 25.8 1 299.2 2
6 1.6 14.5 25.3 15.3 18.4 3 111.2 3
7 1.7 175 32.1 19 19.9 2 166.3 3
8 1.8 16.5 25.2 14.3 17.3 3 118.3 3
9 1.9 245 35.4 26.7 26.5 1 326.7 1
10 1.10 20 36.3 25.7 25.2 1 256.7 2
11 111 23 35.4 25.3 25.2 1 291.3 2
12 1.12 12.7 32.1 20 21 2 127 3
13 1.13 14.5 34.2 22.7 23 2 164.3 3
14 1.14 18.2 33.7 24 24.5 1 218.4 2
15 1.15 175 36.6 25.7 25 1 224.6 2
16 1.1 22 30.8 20.3 21.9 2 223.7 2
17 1.2 19.5 35 25 25 1 243.8 2
18 1.3 16 24.3 15 18.5 3 120 3
19 1.4 10.5 25.6 13.3 15.9 3 70 4
20 1.5 16.5 23.9 17 21.1 2 140.3 3
21 1.6 18.3 34.7 25.3 25.5 1 232.2 2
22 1.7 18.8 37.6 26 24.9 1 244.8 2
23 1.8 14 33.4 21.7 22.3 2 151.7 3
24 1.9 20.5 38.2 27.3 26 1 280.2 2
25 11.10 17.2 345 23.2 23.4 2 198.8 3
26 .11 18.7 375 24.7 23.7 1 230.2 2
27 11.12 18.7 345 22.7 22.8 2 211.6 2
28 1.1 15.7 375 22.7 21.8 2 177.6 3
29 1.2 16.3 31.2 21.7 23.1 2 176.9 3
30 1.3 12.2 34.7 23 23.1 2 139.9 3
31 1.4 14.3 35.8 19.3 19.1 2 138.6 3
32 1.5 11.8 22 16.7 21.7 2 98.6 4
33 1.6 11 225 17.8 22.9 2 98.1 4
34 1.7 15.3 34.3 25.7 25.9 1 196.8 3
35 1.8 13.8 34.3 27.3 27.6 1 189.1 3
36 1.9 135 28.2 21.3 24.1 1 144 3
37 111.10 13.2 34.8 25.3 25.4 1 166.8 3
38 .11 10.7 23.6 16.3 20.5 2 87.1 4
39 11.12 115 24.1 16.3 20.2 2 93.9 4
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Phu lyc 9: Két qua so sanh Bias% giira dir liéu cong dong véi chuyén vién ky thuat vé gia tri

trung binh G (m?/ha), D (cm), H (m) cua 3 cay dai dién tai 39 diém lap 6 mau nghién cau

Piém G (m?/ha) D (cm) H (m)
BPo e SShen  Bias%  S3hien  S3hen  Bias%  Solen  Sdlicu  Biasv

cuacong cua ciacong cua ciacong  cua

dong chuyén dong chuyén dong chuyén

vién k§y vién k§ vién k§
thuat thuat thuat

1.1 185 20.5 -10.8% 32.9 34.1 -3.5% 24.0 24.8 -3.5%
1.2 19.0 215 -13.2% 36.1 36.8 -1.9% 23.0 24.0 -4.3%
1.3 18.0 19.0 -5.6% 38.0 374 1.7% 27.3 26.3 3.7%
1.4 22.0 20.5 6.8% 38.2 37.8 1.0% 25.0 24.7 1.3%
1.5 235 245 -4.3% 34.3 35.1 -2.3% 25.5 25.7 -0.8%
1.6 145 13.0 10.3% 25.3 25.9 -2.4% 15.3 16.2 -5.4%
1.7 175 16.5 5.7% 32.1 32.7 -1.7% 19.0 20.0 -5.3%
1.8 16.5 185 -12.1% 25.2 24.8 1.6% 14.3 155 -8.1%
1.9 245 235 4.1% 354 35.2 0.8% 26.7 26.8 -0.6%
1.10 20.0 22.0 -10.0% 36.3 35.8 1.2% 25.7 26.3 -2.6%
.11 23.0 22.5 2.2% 354 35.9 -1.2% 25.3 25.8 -2.0%
1.12 12.7 13.0 -2.4% 321 325 -1.2% 20.0 20.7 -3.3%
1.13 145 16.5 -13.8% 34.2 34.2 0.0% 22.7 23.3 -2.9%
.14 18.2 185 -1.6% 33.7 34.8 -3.2% 24.0 24.7 -2.8%
1.15 175 185 -5.7% 36.6 374 -2.0% 25.7 25.5 0.6%
1.1 22.0 20.5 6.8% 30.8 325 -5.4% 20.3 215 -5.7%
1.2 195 19.0 2.6% 35.0 355 -1.4% 25.0 24.7 1.3%
1.3 16.0 155 3.1% 24.3 25.7 -5.6% 15.0 15.8 -5.6%
1.4 105 125 -19.0% 25.6 26.2 -2.2% 13.3 145 -8.8%
1.5 16.5 175 -6.1% 23.9 23.0 3.5% 17.0 17.7 -3.9%
11.6 18.3 19.0 -3.6% 34.7 35.2 -1.3% 25.3 25.2 0.7%
1.7 18.8 195 -3.5% 37.6 37.0 1.8% 26.0 25.8 0.6%
1.8 14.0 145 -3.6% 334 34.1 -2.0% 21.7 23.0 -6.2%
11.9 20.5 19.7 4.1% 38.2 37.9 0.9% 27.3 26.7 2.4%
11.10 17.2 17.0 1.0% 34.5 34.2 1.0% 23.2 24.0 -3.6%
1.11 18.7 19.3 -3.6% 375 37.7 -0.5% 24.7 255 -3.4%
11.12 18.7 185 0.9% 34.5 35.2 -1.8% 22.7 23.2 -2.2%
1.1 15.7 15.2 3.2% 375 37.6 -0.3% 22.7 23.2 -2.2%
1.2 16.3 16.7 -2.0% 31.2 32.1 -3.0% 21.7 22.0 -1.5%
1.3 12.2 135 -11.0% 34.7 354 -2.0% 23.0 24.5 -6.5%
1.4 14.3 15.7 -9.3% 35.8 36.8 -2.8% 19.3 20.5 -6.0%
1.5 11.8 14.3 -21.1% 22.0 22.9 -4.4% 16.7 17.5 -5.0%
111.6 11.0 11.8 -7.6% 22.5 23.0 -2.4% 17.8 18.8 -5.6%
1.7 15.3 15.7 -2.2% 34.3 34.9 -1.6% 25.7 25.3 1.3%
111.8 13.8 14.2 -2.4% 34.3 35.0 -1.9% 27.3 27.0 1.2%
1.9 135 14.2 -4.9% 28.2 27.7 1.8% 21.3 215 -0.8%
111.10 13.2 14.2 -7.6% 34.8 35.3 -1.4% 25.3 23.7 6.6%
11.11 10.7 12.0 -12.5% 23.6 23.2 1.4% 16.3 17.8 -9.2%
111.12 115 13.0 -13.0% 24.1 24.5 -1.9% 16.3 175 -71.1%

16.7 17.2 -4.1% 32.3 32.6 -1.2% 22.0 22.5 -2.7%
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Phu luc 10: Két qua so sanh Bias% st dung dit liéu cua cong dong va chuyén vién k§y thuat
dé u6c tinh sinh khéi trén mat dat (TAGB, tan/ha), sinh khéi duéi mat dat (TBGB, tan/ha)
va tong sinh khéi (TB, tin/ha) cua diém Bitterlich

Diém  Sinh khoi trén mit dat (TAGB, Sinh khoi dudi mat dat (TBGB, Tong sinh khoi trén va dudi mt dat
lap 6 tan/ha) tan/ha) (TB, tan/ha)

Cong Chuyén Bias% Cong Chuyén Bias% Cong Chuyén Bias%

dong vién k¥ dong vién k¥ dong vién k¥

thuat thuat thuat

1.1 119.2 134.3 -12.7% 15.2 17 -11.8% 134.4 151.3 -12.6%
1.2 122.9 141.9 -15.5% 15.6 17.9 -14.4% 138.6 159.8 -15.3%
1.3 115.4 122.9 -6.5% 14.8 15.6 -6.0% 130.2 138.6 -6.4%
1.4 145.8 134.3 7.9% 18.3 17 7.4% 164.1 151.3 7.8%
1.5 157.4 165.2 -5.0% 19.7 20.6 -4.6% 177.1 185.9 -4.9%
1.6 89.7 79 11.9% 11.7 104 11.2% 101.4 89.4 11.8%
1.7 1117 104.3 6.6% 14.3 134 6.2% 126 117.7 6.6%
1.8 104.3 119.2 -14.2% 134 15.2 -13.2% 117.7 134.4 -14.1%
1.9 165.2 157.4 4.7% 20.6 19.7 4.4% 185.9 177.1 4.7%
1.10 130.5 145.8 -11.7% 16.5 18.3 -10.9% 147 164.1 -11.6%
1.11 153.5 149.6 2.5% 19.2 18.8 2.4% 172.8 168.4 2.5%
1.12 76.9 79 -2.8% 10.1 104 -2.6% 87 89.4 -2.7%
1.13 89.7 104.3 -16.2% 11.7 134 -15.1% 101.4 117.7 -16.1%
1.14 116.9 119.2 -1.9% 14.9 15.2 -1.8% 131.8 134.4 -1.9%
1.15 1117 119.2 -6.7% 14.3 15.2 -6.2% 126 134.4 -6.6%
1.1 145.8 134.3 7.9% 18.3 17 7.4% 164.1 151.3 7.8%
1.2 126.7 122.9 3.0% 16.1 15.6 2.8% 142.8 138.6 3.0%
1.3 100.6 97 3.6% 13 125 3.4% 113.6 109.5 3.6%
1.4 61.6 75.5 -22.5% 8.2 9.9 -20.8% 69.8 854 -22.3%
1.5 104.3 111.7 -7.1% 134 143 -6.6% 117.7 126 -7.0%
11.6 117.9 122.9 -4.2% 15 15.6 -4.0% 133 138.6 -4.2%
1.7 121.7 126.7 -4.1% 155 16.1 -3.9% 137.2 142.8 -4.1%
1.8 86.1 89.7 -4.2% 11.2 11.7 -3.9% 97.4 101.4 -4.1%
1.9 134.3 128 4.7% 17 16.2 4.4% 151.3 144.2 4.7%
11.10 109.2 108 1.1% 14 13.9 1.1% 123.2 121.9 1.1%
.11 120.4 125.4 -4.2% 15.3 15.9 -3.9% 135.8 141.4 -4.1%
11.12 120.4 119.2 1.0% 153 15.2 1.0% 135.8 134.4 1.0%
1.1 98.2 94.6 3.7% 12.7 122 3.5% 110.9 106.8 3.7%
1.2 103.1 105.5 -2.4% 13.3 13.6 -2.2% 116.4 119.1 -2.4%
1.3 73.2 82.6 -12.9% 9.6 10.8 -12.0% 82.8 93.4 -12.8%
1.4 88.5 98.2 -10.9% 115 12.7 -10.1% 100.1 110.9 -10.8%
1.5 70.8 88.5 -25.0% 9.4 115 -23.1% 80.2 100.1 -24.8%
1.6 65.1 70.8 -8.9% 8.6 9.4 -8.3% 73.7 80.2 -8.8%
1.7 95.8 98.2 -2.5% 124 12.7 -2.4% 108.2 110.9 -2.5%
1.8 85 87.3 -2.8% 111 114 -2.6% 96 98.7 -2.8%
1.9 82.6 87.3 -5.8% 10.8 114 -5.4% 93.4 98.7 -5.7%
111.10 80.2 87.3 -8.9% 10.5 114 -8.3% 90.7 98.7 -8.8%
.11 62.8 72 -14.7% 8.4 9.5 -13.6% 71.1 81.5 -14.6%
11.12 68.5 79 -15.3% 9.1 10.4 -14.2% 77.6 89.4 -15.2%

106 110 -4.90% 13.6 141 -4.50% 119.6 124 -4.90%
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Phu luc 11: Két qua so sanh Bias% st dung dit liéu cua cong dong va chuyén vién k§y thuat
dé u6c tinh sinh khéi trén mat dat (TAGB, tan/ha), sinh khéi duéi mat dat (TBGB, tan/ha)

va tong sinh khéi (TB, tin/ha) cua 6 tron phan ting 500m?

Diém Sinh khoi trén mat dat (TAGB,  Sinh khoi du6i mit dat (TBGB,  Tong sinh khdi trén va dudi miit
lap 6 tAn/ha) tAn/ha) dét (TB, tAn/ha)

Cong Chuyén Bias% Cong Chuyén Bias% Cong Chuyén Bias%

dong vién ky dong vién k¥ dong vién k¥

thuat thuat thuat

1.1 385.2 387 -0.5% 56.4 56.7 -0.5% 441.6 443.7 -0.5%
1.2 224.3 223.7 0.2% 39.8 39.7 0.3% 264 2634 0.3%
1.3 515.4 500.3 2.9% 76.3 74 3.0% 591.7 574.3 2.9%
1.4 336.1 339.9 -1.1% 48.1 48.7 -1.2% 384.3 388.6 -1.1%
1.5 306 308.3 -0.7% 443 44.7 -0.8% 3504 353 -0.7%
1.6 112.2 146.1 -30.2% 24.8 24.7 0.3% 137 170.8 -24.7%
1.7 2445 248.6 -1.7% 42.8 435 -1.8% 287.3 292.1 -1.7%
1.8 102.1 132 -29.3% 22 21.8 1.1% 124.1 153.8 -23.9%
1.9 339.2 345.8 -2.0% 49.2 50.3 -2.1% 3884 396.1 -2.0%
1.10 372.2 377.8 -1.5% 53.5 54.4 -1.6% 425.7 432.2 -1.5%
1.11 321.9 326.1 -1.3% 47.1 47.7 -1.4% 369 373.8 -1.3%
1.12 139.4 136.4 2.2% 23.7 23.1 2.4% 163.1 159.5 2.2%
1.13 174.2 211.8 -21.6% 29.6 29.2 1.4% 203.8 241 -18.2%
1.14 405.9 412.4 -1.6% 58.8 59.8 -1.6% 464.7 472.2 -1.6%
1.15 346.1 339.3 2.0% 493 48.3 2.0% 3954 3875 2.0%
1.1 303.7 298.6 1.7% 54 53.1 1.8% 357.7 351.7 1.7%
1.2 424.6 418.4 1.5% 61.9 60.9 1.5% 486.5 479.3 1.5%
1.3 126.1 160.2 -27.1% 28.2 27.3 3.1% 154.3 187.6 -21.6%
1.4 57.8 58.7 -1.4% 12.8 13 -1.4% 70.7 717 -1.4%
1.5 81.1 79.5 2.0% 13.3 13 2.2% 94.4 92.4 2.1%
1.6 256.6 259.9 -1.3% 36.6 371 -1.3% 293.3 297 -1.3%
1.7 227.3 222.7 2.0% 31.9 31.2 2.1% 259.2 254 2.0%
11.8 157 153.7 2.1% 27.3 26.7 2.2% 184.3 180.4 2.1%
11.9 215 217 -1.0% 29.8 30.1 -1.0% 2447 247.1 -1.0%
11.10 199.6 243.9 -22.2% 35.1 34.8 0.9% 234.7 278.6 -18.7%
11.11 288 290 -0.7% 40.4 40.7 -0.7% 328.4 330.7 -0.7%
11.12 330.2 332 -0.6% 58.7 59 -0.6% 388.8 391 -0.6%
1.1 194.3 188.3 3.1% 335 32.4 3.3% 227.8 220.7 3.1%
1.2 142.6 140.1 1.8% 24.7 242 1.9% 167.3 164.2 1.8%
1.3 2254 275 -22.0% 39.3 38.9 1.0% 264.7 313.9 -18.6%
1.4 213.7 210.5 1.5% 371 36.5 1.6% 250.8 247 1.5%
1.5 142.8 1435 -0.5% 23.7 23.8 -0.5% 166.5 167.4 -0.5%
1.6 96.4 113.9 -18.2% 16 15.3 4.2% 112.4 129.3 -15.0%
1.7 214.4 211.8 1.2% 29.6 29.3 1.3% 244 241 1.2%
111.8 189 183.6 2.8% 26.7 25.9 3.0% 215.6 209.5 2.9%
111.9 107.7 104.8 2.6% 145 141 2.7% 122.2 119 2.6%
111.10 209.3 174 16.9% 29.2 30 -2.5% 238.5 203.9 14.5%
11.11 103.7 105.9 -2.1% 17.3 17.7 -2.3% 120.9 1235 -2.1%
111.12 108 110.1 -1.9% 17.9 18.3 -2.0% 125.9 128.3 -1.9%

229.2 234.1 -3.7% 36 35.9 0.5% 265.2 270 -3.0%
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Phu luc 12: Két qua so sanh Bias% st dung dit liéu cua cong dong va chuyén vién k§y thuat
dé ué6c tinh sinh khéi trén mat dat (TAGB, tan/ha), sinh khéi duéi mat dat (TBGB, tan/ha)
va tong sinh khéi (TB, tin/ha) cua 6 tron phan ting 1.000m?

Diém Sinh khéi trén mat dit (TAGB,  Sinh khéi du6i mat dat (TBGB,  Tdng sinh khdi trén va dudi mit

lap 6 tan/ha) tAn/ha) dét (TB, tin/ha)
Cong  Chuyén Bias% Cong  Chuyén Bias% Cong  Chuyén Bias%

dong vién ky dong vién k¥ dong vién k¥

thuat thuat thuat
1.1 304.8 306.3 -0.5% 43.9 44.1 -0.5% 348.7 350.4 -0.5%
1.2 205.7 203.4 1.2% 357 35.2 1.3% 241.4 238.6 1.2%
1.3 326.1 315.7 3.2% 47 45.4 3.4% 373.1 361.1 3.2%
1.4 316.2 318.8 -0.8% 45.1 45.5 -0.8% 361.3 364.3 -0.8%
1.5 422.1 406 3.8% 62.7 60.1 4.1% 484.8 466.1 3.9%
1.6 112.2 146.1 -30.2% 24.8 24.7 0.3% 137 170.8 -24.7%
1.7 208.5 209.9 -0.7% 36.1 36.4 -0.7% 244.6 246.3 -0.7%
1.8 102.1 132.2 -29.5% 22 21.8 1.0% 124.1 154 -24.1%
1.9 316.6 320.5 -1.3% 457 46.2 -1.3% 362.2 366.8 -1.3%
1.10 407.6 4121 -1.1% 59.4 60 -1.2% 466.9 472.2 -1.1%
1.11 2719 277.2 -1.9% 395 40.3 -2.1% 3114 3175 -2.0%
1.12 163.9 160.4 2.2% 28.2 275 2.4% 192.1 187.9 2.2%
1.13 212.3 258.9 -21.9% 36.5 36.1 1.1% 248.8 295 -18.6%
1.14 375.1 382.2 -1.9% 54.1 55.2 -2.0% 429.2 437.4 -1.9%
1.15 340.3 332.1 2.4% 48.6 47.4 2.5% 388.9 379.4 2.4%
1.1 279.9 276.8 1.1% 49.8 49.3 1.2% 329.7 326.1 1.1%
1.2 364.7 355.8 2.5% 72.2 52.3 27.6% 436.9 408 6.6%
1.3 113.7 147.5 -29.7% 25.2 25 0.9% 138.9 172.5 -24.2%
1.4 57.8 58.7 -1.4% 9.3 13 -40.2% 67.1 717 -6.8%
1.5 112.7 110.8 2.0% 13.3 13 2.2% 94.4 92.4 2.1%
1.6 228.4 229 -0.3% 322 323 -0.3% 260.5 261.3 -0.3%
1.7 238.9 233.9 2.1% 33.6 32.8 2.2% 272.4 266.8 2.1%
11.8 165.8 162.1 2.2% 28.9 28.2 2.3% 194.7 190.3 2.2%
1.9 238.3 242.8 -1.9% 33.1 33.7 -2.0% 2713 276.6 -1.9%
11.10 191.2 2311 -20.8% 33.7 33 2.0% 224.9 264.1 -17.4%
11.11 303.1 308.6 -1.8% 42.9 43.7 -1.9% 346 352.3 -1.8%
11.12 369.6 378.1 -2.3% 66.4 68 -2.4% 436.1 446.1 -2.3%
1.1 183.3 177.8 3.0% 31.6 30.6 3.1% 214.8 208.3 3.0%
1.2 146.1 144.3 1.3% 253 25 1.3% 171.4 169.2 1.3%
1.3 222.5 271.9 -22.2% 38.7 38.3 0.9% 261.2 310.2 -18.8%
1.4 225.1 224 0.5% 39.2 39 0.5% 264.3 263 0.5%
1.5 142.8 143.5 -0.5% 23.7 23.8 -0.5% 166.5 167.4 -0.5%
111.6 96.4 113.9 -18.2% 16 153 4.2% 112.4 129.3 -15.0%
1.7 246.8 245.6 0.5% 34.3 34.2 0.5% 281.1 279.8 0.5%
1.8 229.7 230.6 -0.4% 33 33.2 -0.5% 262.7 263.7 -0.4%
1.9 107.7 104.8 2.6% 145 141 2.7% 122.2 119 2.6%
111.10 209 1735 17.0% 29.2 29.9 -2.4% 238.1 203.3 14.6%
1.11 103.7 105.9 -2.1% 17.3 17.7 -2.3% 120.9 1235 -2.1%
1.12 108 110.1 -1.9% 17.9 18.3 -2.0% 125.9 128.3 -1.9%

2241 229.8 -3.7% 35.7 351 0.1% 259.7 264.1 -3.1%
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Phu luc 13: Két qua so sanh Bias% st dung dit liéu cua cong dong va chuyén vién k§y thuat
dé ué6c tinh sinh khéi trén mat dat (TAGB, tan/ha), sinh khéi duéi mat dat (TBGB, tan/ha)
va tong sinh khéi (TB, tin/ha) cua 6 chit nhat phan tang 500m?

Diém Sinh khoi trén mat dat (TAGB, ~ Sinh khéi duéi mat dat (TBGB, ~ Tong sinh khdi trén va dudi mit
14p 0 tin/ha) tin/ha) dat (TB, tan/ha)

Cong Chuyén Bias% Cong Chuyén Bias% Cong Chuyén Bias%

dong vién ky dong vién k¥ dong vién k¥

thuat thuat thuat

1.1 2745 2815 -2.5% 38.8 39.8 -2.7% 3133 3213 -2.6%
1.2 335.1 3417 -2.0% 59.7 61 -2.1% 394.8 402.7 -2.0%
13 453 4433 2.1% 67.4 65.9 2.2% 520.3 509.2 2.1%
1.4 329.6 320.9 2.6% 477 46.4 2.8% 377.2 367.2 2.7%
15 4108 426 -3.7% 59.8 62.2 -4.0% 470.7 488.2 -3.7%
1.6 109.2 1389  -27.1% 236 229 2.8% 132.8 161.8  -21.8%
1.7 1711 165.4 3.3% 30.3 29.2 3.5% 2014 194.6 3.3%
1.8 87.2 1103 -26.5% 18.9 183 3.3% 106.1 1286  -21.2%
1.9 285.2 280.8 1.6% 413 40.6 1.6% 326.5 321.4 1.6%
1.10 337.2 343.2 -1.8% 49 49.9 -1.9% 386.3 393.1 -1.8%
.11 324.2 318.6 1.7% 46.8 46 1.8% 371 364.6 17%
1.12 326.5 320.3 1.9% 58.9 57.7 2.1% 385.4 378 1.9%
1.13 147.1 175.9  -19.5% 255 24.7 3.2% 172.6 2006  -16.2%
1.14 309.3 301 2.7% 445 432 2.9% 353.8 344.2 2.1%
1.15 2925 288.8 1.3% 416 41 1.3% 334.1 329.8 1.3%
1.1 249.9 252.9 -1.2% 44.7 453 -1.2% 294.7 298.2 -1.2%
1.2 4317 436.7 -1.2% 63.2 64 -1.2% 494.9 500.6 -1.2%
1.3 69.9 896  -282% 15.4 15 2.0% 85.3 1046 -22.7%
1.4 53 51.7 2.4% 117 114 2.5% 64.7 63.1 2.4%
1.5 62.7 61.3 2.2% 10.6 103 2.4% 733 716 2.3%
1.6 142.7 140.8 1.4% 19.6 19.4 1.4% 162.4 160.1 1.4%
1.7 149.6 151.2 -1.1% 21.2 215 -1.1% 170.8 172.7 -1.1%
1.8 137.1 139.9 -2.0% 24 245 -2.1% 161.1 164.3 -2.0%
1.9 110.1 107.7 2.1% 14.9 145 2.3% 125 1223 2.2%
11.10 287.2 3477 -211% 51.8 50.8 1.8% 339 3985  -17.6%
.11 2535 246.8 2.6% 35.8 34.8 2.8% 289.3 281.6 2.7%
.12 228.8 2327 -1.7% 406 413 -1.8% 269.4 274 -1.7%
.1 170.1 175 -2.9% 29.4 30.3 -3.1% 199.5 205.3 -2.9%
1.2 184.7 187.7 -1.6% 322 328 -1.7% 217 2205 -1.6%
1n.3 190.6 2337 -22.6% 33 3238 0.6% 223.6 2665  -19.2%
1.4 214.3 219.9 -2.7% 37.3 384 -2.8% 251.6 2583 -2.7%
1.5 135.3 1347 0.5% 225 224 0.5% 157.9 157.1 0.5%
1.6 135.2 1654 -22.4% 22.7 225 0.7% 157.8 187.9  -19.1%
n.7 243.1 240 1.3% 345 34 1.4% 2715 274 1.3%
1.8 357 348.4 2.4% 51.3 50 25% 408.4 398.5 2.4%
1.9 136.6 137.7 -0.8% 185 18.7 -0.8% 155.1 156.4 -0.8%
11.10 261.8 2145  181% 36.6 37 -1.0% 298.4 2515 15.7%
.11 109.1 108.7 0.4% 18.1 18 0.4% 127.2 126.7 0.4%
11.12 84 85.4 -1.6% 14.1 14.3 -1.7% 98.1 99.7 -1.6%

220.3 224.8 -3.7% 34.8 34.7 0.5% 255.1 259.5 -3.0%
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Phu luc 14: Két qua so sanh Bias% st dung dit liéu cua cong dong va chuyén vién k§y thuat
dé ué6c tinh sinh khéi trén mat dat (TAGB, tan/ha), sinh khéi duéi mat dat (TBGB, tan/ha)
va tong sinh khéi (TB, tin/ha) cua 6 chir nhat phan tang 1.000m?

Diém Sinh khoi trén mjt dat (TAGB, ~ Sinh khdi du6i mat dat (TBGB, ~ Tong sinh khoi trén va dudi miit
14p 6 tn/ha) tn/ha) dat (TB, tan/ha)

Cong Chuyén Bias% Cong Chuyén Bias% Cong Chuyén Bias%

dong vién k¥ dong vién k¥ dong vién k¥

thuat thuat thuat

1.1 379 391.9 -3.4% 55.5 57.5 -3.6% 434.6 4495 -3.4%
1.2 287.6 293.2 -1.9% 51 52 -2.0% 338.6 345.2 -2.0%
13 267.7 262.5 1.9% 39.4 385 2.0% 307 3011 1.9%
1.4 296.5 291.4 17% 428 421 1.8% 339.3 3335 1.7%
15 488.3 500.4 -2.5% 713 732 -2.6% 559.7 5735 -2.5%
1.6 109.2 1389  -27.1% 236 229 2.8% 132.8 161.8  -21.8%
1.7 118.9 116 25% 20.8 20.2 2.1% 139.7 136.2 2.5%
1.8 87.2 1103 -26.5% 18.9 183 3.3% 106.1 1286  -21.2%
1.9 434.9 428.6 1.4% 64 63.1 1.5% 498.9 491.7 1.5%
1.10 367.5 371.8 -1.2% 53.9 54.6 -1.2% 421.4 426.4 -1.2%
.11 288.8 285.5 1.2% 415 41 1.2% 330.4 326.5 1.2%
1.12 267.9 264.9 11% 478 47.2 1.3% 315.7 3121 1.1%
1.13 186.4 2248  -20.6% 325 318 2.2% 218.8 2565  -17.2%
1.14 309 3034 1.8% 44.4 435 1.9% 3534 346.9 1.8%
1.15 249 245.9 1.3% 39.7 39.4 0.9% 288.7 285.2 1.2%
1.1 198.1 200.3 -1.1% 35.1 355 -1.2% 2332 235.8 -1.1%
1.2 442.4 449.6 -1.6% 65.8 66.9 -L.7% 508.2 516.5 -1.6%
1.3 69.9 896  -28.1% 15.4 15 2.0% 85.3 1046 -22.7%
1.4 53 51.7 2.4% 1.7 114 25% 64.7 63.1 2.4%
1.5 62.7 61.3 2.2% 10.6 103 2.8% 733 716 2.3%
1.6 182.8 180.7 11% 255 252 1.2% 2083 205.9 1.1%
1.7 333.1 340.1 -2.1% 494 505 -2.2% 3825 3905 -2.1%
1.8 162.6 165.7 -1.9% 286 292 -2.0% 191.2 194.9 -2.0%
1.9 209 205.9 1.5% 293 288 1.5% 2383 234.8 1.5%
11.10 249.1 3036  -21.9% 44.6 44.1 11% 293.6 3477 -18.4%
.11 287.2 281.2 2.1% 408 39.9 2.2% 328 3211 2.1%
.12 170.7 1732 -1.5% 30.1 30.6 -1.6% 200.8 203.8 -1.5%
.1 177.6 182.2 -2.6% 30.8 316 -2.8% 208.4 213.9 -2.6%
1.2 171.2 175.1 -2.2% 29.9 30.6 -2.3% 201.1 205.6 -2.2%
1n.3 215.6 2636  -22.2% 377 373 0.9% 2533 3009  -18.8%
1.4 186.6 1915 -2.6% 324 333 -2.8% 219 224.8 -2.6%
1.5 135.3 134.7 0.5% 225 224 0.5% 157.9 157.1 0.5%
1.6 135.2 1654 -22.4% 227 225 0.7% 157.8 187.9  -19.1%
n.7 232.4 228.6 1.6% 328 323 L7% 265.2 260.9 1.6%
1.8 286.6 280.9 2.0% 41 40.1 2.1% 327.6 3211 2.0%
1.9 136.6 137.7 -0.8% 185 18.7 -0.8% 155.1 156.4 -0.8%
11.10 271.6 2217 18.4% 38 38.2 -0.6% 309.5 2599  16.0%
.11 109.1 108.7 0.4% 18.1 18 0.4% 127.2 126.7 0.4%
11.12 84 85.4 -1.6% 14.1 14.3 -1.7% 98.1 99.7 -1.6%

2231 228.4 -3.9% 35.2 35.2 0.3% 258.3 263.6 -3.2%
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Phu luc 15: Tong sinh khéi trén mit dat (TAGB, tin/ha) cua céc loai 6 tir dir liéu cua cong

ddng duoc sap xép theo cap trir lugng 1am co s6 tinh s6 6 mau can thiét (Nct)

Stt Piémlaps M Ciap M Trang thii O tron 0 tron 0 chit O chit
ring phan ting phan ting nhét phan nhét phan
500m? 1.000m?>  tang tang

500m? 1.000m?

1 1.9 327 1 Giau 339.2 316.6 285.2 434.9

2 1.1 222 2 Giau 385.2 304.8 2745 379.0

3 1.2 219 2 Giau 224.3 205.7 335.1 287.6

4 1.3 246 2 Giau 515.4 326.1 453.0 267.7

5 1.4 275 2 Giau 336.1 316.2 329.6 296.5

6 1.5 299 2 Giau 306.0 4221 410.8 488.3

7 1.10 257 2 Giau 372.2 407.6 337.2 367.5

8 1.11 291 2 Giau 321.9 271.9 324.2 288.8

9 1.14 218 2 Giau 405.9 375.1 309.3 309.0
10 1.15 225 2 Giau 346.1 340.3 2925 249.0
11 1.1 224 2 Giau 303.7 279.9 249.9 198.1
12 1.2 244 2 Giau 424.6 364.7 431.7 442.4
13 1.6 232 2 Giau 256.6 228.4 142.7 182.8
14 1.7 245 2 Giau 227.3 238.9 149.6 333.1
15 1.9 280 2 Giau 215.0 238.3 110.1 209.0
16 .11 230 2 Giau 288.0 303.1 253.5 287.2
17 11.12 212 2 Giau 330.2 369.6 228.8 170.7
18 1.6 111 3 Trung binh 112.2 112.2 109.2 109.2
19 1.7 166 3 Trung binh 2445 208.5 1711 118.9
20 1.8 118 3 Trung binh 102.1 102.1 87.2 87.2
21 1.12 127 3 Trung binh 139.4 163.9 326.5 267.9
22 1.13 164 3 Trung binh 174.2 212.3 147.1 186.4
23 1.3 120 3 Trung binh 126.1 113.7 69.9 69.9
24 1.5 140 3 Trung binh 81.1 81.1 62.7 62.7
25 1.8 152 3 Trung binh 157.0 165.8 137.1 162.6
26 11.10 199 3 Trung binh 199.6 191.2 287.2 249.1
27 1.1 178 3 Trung binh 194.3 183.3 170.1 177.6
28 1.2 177 3 Trung binh 142.6 146.1 184.7 171.2
29 1.3 140 3 Trung binh 2254 2225 190.6 215.6
30 1.4 139 3 Trung binh 213.7 225.1 214.3 186.6
31 1.7 197 3 Trung binh 214.4 246.8 243.1 2324
32 111.8 189 3 Trung binh 189.0 229.7 357.0 286.6
33 1.9 144 3 Trung binh 107.7 107.7 136.6 136.6
34 111.10 167 3 Trung binh 209.3 209.0 261.8 271.6
35 1.4 70 4 Ngheo 57.8 57.8 53.0 53.0
36 1.5 99 4 Ngheo 142.8 142.8 135.3 135.3
37 111.6 98 4 Nghéo 96.4 96.4 135.2 135.2
38 11.11 87 4 Nghéo 103.7 103.7 109.1 109.1
39 111.12 94 4 Nghéo 108.0 108.0 84.0 84.0
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Phu luc 16: Hao phi thoi gian (phat) cho mdi loai 6 mau ¢ 39 diém lap 6 mau nghién ctu va

cac chi tiéu thong ké trung binh

Diém lap 6 O tron phan tang O tron phan tang O chit nhat phan O chir nhat phan
500m? 1.000m? tAng 500m? tang 1.000m?
1.1 44 53 50 65
1.2 38 46 45 63
1.3 35 42 40 66
1.4 60 68 60 70
1.5 41 50 50 78
1.6 53 64 60 76
1.7 41 50 45 52
1.8 55 66 60 70
1.9 35 42 40 50
1.10 41 49 45 53
1.11 35 44 40 64
1.12 51 62 59 76
1.13 51 59 55 67
1.14 39 47 40 50
1.15 38 46 42 53
1.1 40 48 45 60
1.2 35 40 40 50
1.3 55 64 60 75
1.4 55 65 60 75
1.5 55 66 55 70
11.6 57 66 60 80
1.7 55 65 60 70
11.8 35 44 40 50
11.9 59 70 60 75
11.10 46 55 50 60
.11 53 64 55 65
11.12 53 62 55 67
1.1 55 66 60 78
1.2 51 61 57 73
1.3 45 60 56 71
1.4 45 60 50 60
1.5 55 66 56 71
111.6 50 60 55 66
1.7 52 61 55 63
111.8 35 41 39 49
1.9 54 64 60 70
111.10 42 50 51 64
.11 48 52 60 80
11.12 47 52 55 65
Chi ti¢u thong ké trung binh
S6 diém (n) 39 39 39 39
Trung binh thoi gian (phat) 47 56.1 51.9 65.7
Sai tiéu chuin 7.932 9.105 7.689 9.28
Hé sb bién dong (CV%) 16.90% 16.20% 14.80% 14.10%
Bién dong véi P = 95% 2571 2.952 2.492 3.008
min 445 53.2 494 62.7

max 49.6 59.1 54.4 68.7
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Phu luc 17: Hao phi thoi gian (phat) cho viéc thu thap sb liéu cac bé chira carbon ngoai gd

ctia 39 diém 1ap 6 mau nghién ciru va cac chi tiéu thong ké trung binh

Stt Diém lap 6 Dit Tham G0 chét
muc Tron 500m?  Tron 1.000m2  CN500m2  CN 1.000m?
1 1.1 10 20 20 30 20 30
2 1.2 10 30 10 15 10 15
3 1.3 10 25 0 0 0 0
4 1.4 5 15 0 0 0 0
5 15 5 20 5 5 5 5
6 1.6 5 25 0 0 0 0
7 1.7 5 15 0 0 0 0
8 1.8 10 15 0 0 0 0
9 1.9 10 15 10 15 10 15
10 1.10 5 20 0 0 0 0
11 1.11 10 20 0 0 0 0
12 1.12 5 20 10 15 10 15
13 1.13 5 15 0 0 0 0
14 1.14 5 15 10 15 10 15
15 1.15 5 10 0 0 0 0
16 1.1 10 20 10 20 10 20
17 1.2 10 30 0 0 0 0
18 1.3 10 25 0 0 0 0
19 1.4 5 15 10 15 10 15
20 1.5 5 20 0 0 0 0
21 1.6 5 25 10 15 10 15
22 1.7 5 15 0 0 0 0
23 1.8 10 15 0 0 0 0
24 1.9 10 15 0 0 0 0
25 11.10 5 20 0 0 0 0
26 .11 10 20 0 0 0 0
27 .12 5 20 0 0 0 0
28 1.1 5 15 0 0 0 0
29 1.2 5 15 5 10 5 10
30 1.3 5 15 10 15 10 15
31 1.4 5 15 10 10 10 10
32 1.5 5 10 0 0 0 0
33 1.6 5 10 0 0 0 0
34 1.7 5 15 0 0 0 0
35 1.8 5 10 10 20 10 20
36 1.9 5 15 10 20 10 20
37 111.10 5 15 5 10 5 10
38 .11 5 15 0 0 0 0
39 .12 5 10 5 10 5 10
Chi tiéu thong ké trung binh
Sb diémn 39 39 39 39 39 39
Trung binh thoi gian (phut) 6.5 17.4 3.8 6.2 3.8 6.2
Sai tiéu chuin 2.338 5.113 5.189 8.308 5.189 8.308
Hé b bién dong (CV%) 35.80% 29.30%  134.90% 135.00% 134.90% 135.00%
Bién dong voi P = 95% 0.758 1.658 1.682 2.693 1.682 2.693
min 58 15.8 2.2 35 2.2 35

max 7.3 19.1 55 8.8 55 8.8




171

Phu lyc 18: Dix liéu sinh khéi cac bé chira ngoai gd (tham muc, dat va gd chét) cua 39 diém

lap 6 mau nghién cau

Stt  Piémlap Sinhkhdicua  Carbon trong G chét (tan/ha)

0 Tham muyc dét chung cho  ~ & tron O tron OCN OCN
chungchocacd cac o (tanC/ha) phantdng phanting phénting phan ting
(tan/ha) 500m? 1.000m?  500m? 1.000m?

1 11 3.9 93 31 33 31 35

2 1.2 55 81.8 85 24 7.8 233

3 1.3 3.1 88.6 0 0 0 0

4 1.4 41 782 0 0 0 0

5 15 3.9 795 5.1 26 5.1 2.6

6 1.6 35 75.2 0 0 0 0

7 1.7 44 72.9 0 0 0 0

8 1.8 38 152.4 0 0 0 0

9 1.9 3.1 84.2 135 25.6 26 19.6

10 .10 34 773 0 0 0 0

11 111 85 66 0 0 0 0

12 1.12 7.8 57.8 76 6.2 11.7 6.1

13 1.13 6.9 117.4 0 0 0 0

14 .14 5 161.6 76 43 16 12

15 1.15 7 774 0 0 0 0

16 1.1 2.2 73 155 10 155 115

17 1.2 26 84.8 0 0 0 0

18 1.3 3.2 85.2 0 0 0 0

19 1.4 24 723 2.8 13 1.8 23

20 1.5 33 112.7 0 0 0 0

21 1.6 37 87.8 104 10.2 6.7 7

22 1.7 3.9 915 0 0 0 0

23 1.8 5.1 77.9 0 0 0 0

24 1.9 2.9 90 0 0 0 0

25 11.10 36 104.4 0 0 0 0

26 .11 4.1 93 0 0 0 0

27 .12 37 82.2 0 0 0 0

28 n.1 3 91.2 0 0 0 0

29 1.2 6.5 90.7 5 2.7 47 35

30 1.3 6.9 74.9 2.7 25 43 2.1

31 1.4 6.9 70.1 4 2 4 2.4

32 1.5 49 1205 0 0 0 0

33 1.6 8.4 61 0 0 0 0

34 1.7 6.5 69.4 0 0 0 0

35 1.8 6.5 76.3 6.2 41 6.2 37

36 1.9 6.8 122.1 17.4 18 20.2 16.4

37 11.10 5.4 1275 8.4 4.2 8.4 4.2

38 .11 6.4 120.7 0 0 0 0

39 1n1.12 2.9 109.3 185 9.3 185 9.3
Chi tiéu thong ké trung binh

Dung lwong mau 39 39 39 39 39 39

Gia tri trung binh 4.8 91.1 35 3.3 3.7 3

Sai tiéu chuan (S) 18 234 53 6.4 6.4 5.7

Hé s6 bién dong 37.40% 2570%  153.10%  190.60%  17250%  186.20%

Bién dong véi P = 0.6 7.6 17 21 2.1 18

Min 42 83.5 18 13 16 1.2

Max 53 98.7 52 54 5.8 4.9
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Phu lyc 19: Cac mau phiéu lap 6 mau diéu tra gd, cay tai sinh, cac bé chira carbon

Phiéu phan loai rirng boi cong ddng

Pbi twong dugc phong vﬁnDén tOC. ., Lan:.......
Ngay:..oooovrieiiinnn.. Nguoi dieu tra, phong van:..............oooiviiiiiiin.n..
Hién truong: ......ooooviiiiii e

7 Tén goi |Chi tiéu
Kiéu ring | Trang thai | dia nhan
phuong biet/Mo ta

Trang thai vé ki thuat

(trén hién truong) Nhan xét

Phiéu kiém tra ky nang sir dung GPS cua céng dong dé khoanh vé dién tich

NEAY: e, Nhom thuc hién: ..................c....l. Lanthi: ............
Ngudi Kiém tra: ..................... Tinh Lam DBdng, Huyén Bao Lam, X&: ....................
Hién truong: .........oooiiiiiiiiiiieenn

Cho diém timg thao tac (kém: 1 — gioi: 5)
Khoi  dong Luwu  két banh  gia

TT Ho va tén ; x
' GPS, vao Df ./fhoc,mh qua va dat B.gzc 50 do chung
védién tich | L7 . dién tich
Track tén 16
1
n

Phiéu danh gid tra ky nang sir dung GPS cua cong dong dé xdc dinh toa dé 6 mau ngdu

nhién
Ngay: o Nhom thuc hién: ..., Lantha: ............
Ngudi Kiém tra: ..................... Tinh Lam Bong, Huyén Bao Lam, X&: ....................
Hin truong: ........oooiviiiiiiiiin
Cho diém timg thao tac (kém: 1 — gioi: 5)
TT | Hovatén Khotdong | 1y sinigu | pidén | Xdedinnvi | o 84
GPS,vao | A, o s 00T | chung
. otrén GPS | diem tri 6 mdu
Waypoint
1
n
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Phiéu danh cho céng dong

Phiéu diéu tra lap 6 miu ao Bitterlich (diém Bi)

S6 higu 6 Mau: ..................... Toa do VN2000: X:.....ooovor Yoo
Ngay diéu tra: .......cocooveevnn NROM GHBU tra: ...
Tinh: Lam Dong; Huyén: Bao LAm; X&: ...........c...... Chareng: ...

Do dém tiét dién ngang bang thudc Bitterlich

Tai mét vi tri bat ky (trong treong hop nay, ding tai vi tri tdm é) dimg thuwoc Bitterlich quay
theo chiéu kim dong ho mét vong khép kin, tam ngam tgi vi tri cao 1.3m. Cay cat duwoc tinh
la 1; Cay tiép tuyén duwoc tinh 12 0,5; Cay lot 12 0.

Cay cit (1) Cay tiép tuyén (0,5)

Cong: Cong
Tong G (m%ha)

Phiéu danh cho Ky thuat

Phiéu diéu tra hao phi lao dong, thoi gian va ky ning tac nghiép cia cong dong d6i voi 6 ao
Bitterlich

S6 higu 6 mau: ............... Toa d6 VN2000: X:...oooovovovieee. Yo
Ngay diéu tra: ............... Nhom diéu tra: .......c.ocoooveeveeieeen K thuat: ..o,
Tinh: Lam Pong; Huyén: Bao LAm; X&: ................ Churling: .....cooveiiiiiiiee

Po dém tiét dién ngang bang thudc Bitterlich

Thoi gian bat dau: ........................ Thoi gian két thic:........................ Cong:...oovvve
Cay cit (1) Cay tiép tuyén (0,5)
Cong dong Ky thuat Cong dong Ky thuat
Cong: Cong
Toéng G (m?/ha)

Panh gia k¥ nang va téng hop thoi gian tac nghiép

Do G bang Bitterlich

Panh gia kj nang

Thoi gian
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Phiéu danh cho céng dong

Phiéu diéu tra 1ap 6 mau hinh tron phan tang, dién tich: 500m?

Sé higu 6 mau: ............... Toa do VN2000: X:.....ooooovoii Yoo
Ngay diéu tra: ................ NROM GHBU TA: ..o,
Tinh: Lam Dong; Huyén: Bao LAm; X&: ...........c....... Chareng: ...

Lap 6, diéu tra cay tai sinh va cay gb
S6 liong cay gé tai sinh (D < 6¢m va H > 1.3m) trong 6 ¢6 ban kinh 1m
Thao tdc dé tinh thei gian, sé liéu ldy theo 6 tron, phan tang 1.000m?

Po cdy g6 €6 D > 6¢m trong 6 tron, phdn tang 500m?

TT | Loai D(m) | TT | Loai D (cm)
Dia phuong | Pho thong Dia phuong | Pho thong

1 16

2 17

3 18

4 19

5 20

6 21

7 22

8 23

9 24

10 25

11 26

12 27

13 28

14 29

15 30

Diéu tra g6 chét voi D>10cm (gde % 6 theo huong B-P ¢é dién tich 125m?)

TT |Dg; D/ Chiéu dai | TT | Dg; D | Chiéu TT | Dg; D (cm) | Chiéu
(cm) (m) (cm) dai (m) dai (m)

1 4 7

2 5 8

3 6 9




175

Phiéu diéu tra Iap 6 miu hinh tron phan tang, dién tich: 1.000m?2

Sb higu 6 mau:............... Toa d6 VN2000: X: ...oooovoviieie Y
Ngay didu tra: ............... NROM GIEU T ..o
Tinh: Lam Déng; Huyén: Bao LAm; X&: ................. CRU FING: e
bocao(m): ............... Che phu tan cay (%): .................. D6 d6C d MAU: .o

Ldp &, diéu tra cay tai sinh va cay gé

Sé lirong cay gé tai sinh (D < 6¢m va H > 1.3m) trong & ¢6 ban kinh 1m

Sé lirong cay go tdi sinh dwroc ghi bang cdach danh dau thé thao: [\

TT

Loai

Dia phuong

Pho thong

86 cay

TT

Loai

bia phuong

Phé thong

AlWIN|F-

O|IN|oo|o

Do cdy g6 c6 D > 6cm trong 6 tron, phdn tang 1.000m?

Tir tam 0 tré ra: do cdc cdy cé6 D>6¢m; Tir ddy mau vang dén xanh bién: do cdc cdy c6

D>22cm; Tir day mau xanh chudi dén do: do cac cdy c6 D>42cm

Loai Loai
T bia phuong Pho thong D (cm) i bia phuong Pho thong D (cm)
1 21
2 22
3 23
4 24
5 25
6 26
7 27
8 28
9 29
10 30
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40
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Diéu tra thdm twoi va tham muc ¢ 4 6 phu 50 x 50cm

Thdm twoi la cdy than thao, dicong xi, 1am san ngodi g dang song; Tham muc gom ld hoa
qud, than, canh muc ¢6 dwong kinh tir 2mm @én <10cm. Khoi lirong mau cia méi logi 1a

300g.
Khéi lwong tuoi (kg)/6 mau phu Mau (300g)
TT Hang muc A%
1 2 3 4 KL (g) | Ky hiéu mau
1 Tham tuoi
2 Tham muc

Diéu tra gb chét c6 D>10cm (6 géc % 6 theo huéng B-P ¢é dién tich 250m?)

G4 chét bao gom cay chét nam va cay chér ditng. Déi Véi cay chét nam thi do dwong kinh
giita (Dg) va do chiéu dai; Poi Véi cdy chét dimng chi do dwong kinh tai vi tri 1.3m (D) va
ghi chi vao cét chiéu dai la cay chér dirng. Mdu 300g, mdu dieoc ldy rai déu ¢ 3 cap kinh,
lay tir tam ra; bao gom cd cay chét ding.

. s . xs Ky  hiéu
TT | Dg; D (cm) Dai (m) TT | Dg; D (cm) Dai (m) miu (300g)
1 6
2 7
3 8
4 9
5 10
Diéu tra dat tai trung tam 6 mau
KL dat cua ong | KL déat cua Ong , .A x X
. ok Y ) . Ky hiéu mau dat
Loai dat Mau dat Ei;)ng trong 1: ml zi;)ng trong 2: m2 (V=m1+m2=100cm?)

Po chiéu cao 3 cay

Péi Véi rimg gia, ¢ nhiéu cay go I6n thi do cao trong cdp kinh 30-40cm; Déi Véi rimg
ngheo, rirng non thi do cao trong cap kinh 20-30cm. O khodng cach 10m, ldy sé do trén
cong 6 do dudi, bo bét 156 0 ta c6 dwoc chiéu cao cay; O khodng cach 20m: Ldy sé do
trén céng so do duwrdi, bé bot 1 s6 0 réi nhdn cho 2 ta c6 dwoc chiéu cao cay;

Loai

TT L
Tén dia phuong

Phé thong

Puong kinh (cm)

Chiéu cao vat ngon (m)
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Phiéu diéu tra lap O hinh chiz nhdt phan tang, dién tich: 500m?

S6 higu 6 mau: ............... Toa dd VN2000: X: ..o Yoo
Ngay didu tra: ................ NROM GIEU T ...t
Tinh: Lam Dong; Huyén: Bao LAm; X&: .............. Chareng: ..o

Diéu tra tai sinh va cay gb

Sé lirong cay gé tai sinh (D < 6¢cm va H > 1.3m) trong 6 1 X 2 = 2m?

Thao téc dé tinh thoi gian, sé liéu ldy theo 6 chi nhat, phan tang 1.000m?

Po cdy gé ¢6 D > 6¢m trong 6 chir nhdt ¢6 dién tich 500m?

Tinh theo truc chinh, tir goc (diém 0) dén mau vang (5m) do D>6¢m; tir mau vang dén mau
xanh bién (25m) do D>22cm.

TT [Loal D(cm) |TT [Lodl D (cm)
Dia phuong Phé thong Dia phuong Phé thong
1 16
2 17
3 18
4 19
5 20
6 21
7 22
8 23
9 24
10 25
11 26
12 27
13 28
14 29
15 30
Diéu tra g6 chét c6 D>10cm (6 phy 10 x 12.5m = 125m? bén phai)
T (l?:?n) D g:nf:)leu dai T 8%1) D ((j:;il?;) TT | Dg: D (cm) Eln?)leu dai
1 4 7
2 5 8
3 6 9
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Mdu phiéu ldp 6 diéu tra & mau chiz nhat phan tang 1.000m? (phiéu danh cho céng dong)

Phiéu diéu tra lap 6 mau hinh chir nhat phan tang, dién tich: 1.000m?

S higu 6 mau:............... Toa dd VN2000: X: .....ooovvieenn.. Y
Ngay didu tra: ............. NROM GIEU T ...,
Tinh: Lam Déng; Huyén: Bao LAm; X&:................. Chareng: .......oooooiiii,

Lap 6, diéu tra tai sinh va cay gd
Sé lirong cay gé tai sinh (D < 6¢cm va H > 1.3m) trong 6 1 X 2 = 2m?

Loai
Dia phuong Pho thong

Loai
Dia phuong Pho thong

TT Sbcay | TT

5
6
7
8

AlWIN|F

Po cdy gé ¢6 D > 6¢m trong 6 chik nhat, phan tang 1.000m?
Tinh theo truc chinh, tir géc (@iém 0) dén mau vang (5m) do D>6¢m; tir mau vang dén mau
xanh bién (25m) do D>22cm; tir mau xanh bién dén mau dé (50m) do D>42cm)

Loai Loai

TT - — D (cm) TT - — D (cm)
Dia phuong Pho thong Dia phuong Pho thong

1 16

2 17

3 18

4 19

5 20

6 21

7 22

8 23

9 24

10 25

11 26

12 27

13 28

14 29

15 30

Diéu tra gd chét c6 D>10cm (6 phy 10 x 25m = 250m? bén phdi)

i Dg; D (cm) | Chiéu dai (m) | TT | Dg; D (cm) | Chiéu dai (m) | TT | Dg; D (cm) | Chiéu dai (m)

1 4 7

2 5 8

3 6 9




