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LOI NOI PAU

Bién dbi khi hau dang duoc coi 1a méi de doa méi trudng nghiém trong nhat
ma hanh tinh ctia chiing ta dang phai d6i mit. Bao cao danh gia thar tu cia Uy ban
lien Chinh pha vé bién doi khi hau (IPCC) cong bd nim 2007 két luan rang: Su
nong Ién cua khi hau trai dat hién nay 1a mot thyuc té va sé tiép tuc dién ra. Nguyén
nhan cua van dé nay la do su gia ting nhanh chéng néng d6 khi nha kinh (GHGS)
trong khi quyén. Su phét thai khi nha kinh chii yéu bat nguon tir cac hoat dong cua
con ngudi, dic biét 1a tir nira cudi thé ky XX cho dén nay. Nong do khi nha kinh,
trong d6 bao géom lugng khi CO2, CH4 va N20 da dat gié tri 16n nhét trong vong
650.000 nam qua (IPCC 2007). Mdt trong nhitng nguyén nhan cua sy phat thai khi
nha kinh 1a “suy thoéi rimg” va “mat rimg”, theo ban bao cdo dugc dé trinh tai
cudc hop ban vé khi hau cua My t6 chic tai Bonn, Buc vao ngay 30/3/2009, thi
“pha rirng 14 tAc nhan gay ra gan 1/5 tong luong khi thai nha kinh”.[21]

Trude tinh hinh trén, cong dong thé gisi di trién khai nhiéu bién phap dé
tmg pho voi su bién d6i ctia khi hau toan cau. Tai Hoi nghi lan tha 11 (COP11)
cac bén tham gia Coéng udc khung cua Lién hiép qudc vé bién doi khi hau
(UNFCCC) duogc to chure tai thanh phé Montreal - Canada nim 2005 di thong
nhit dua ra Chuong trinh REDD (Reducing Emissions from Deforestation and
Forest Degradation — “Giam thiéu khi phat thai tir suy thoai va mat rimg”. Dén Hoi
nghi 1an thir 13 (COP13) vé thay d6i khi hau (Climate Change Conference) dién ra
tai Bali - Indonesia duéi sy chi toa ctia Lién hiép quéc, 187 qudc gia thanh vién
trén thé gidi da ky mot thoa hiép goi 1a “Thoa hiép Bali”, trong d6 co dé xuat 16
trinh xay dung va dua REDD tré thanh mot co ché chinh thic thudc hé thong cac
bién phap han ché bién do6i khi hau trong twong lai. Thang 12 nim 2009, tai
Copenhagen - Pan Mach Hoi nghi lan tha 15 (COP15), giam phat thai khi nha
kinh tir mat rimg va suy thoai ring (REDD) va REDD* di dugc xem la diém sang
thanh cong nhat trong qua trinh thuong thao giita cac nude, duge ghi nhan 1a bién
phéap tuong d6i r& tién va yéu cau vé cong nghé d& phurc tap hon cac giai phap

khéc. Tir 6 dén nay, mot s6 du 4n REDD dang dugc thuc hién ¢ chau A trong do



c¢6 Viét Nam, nham muc dich chinh thirc dua chuwong trinh nay vao ndi dung tiép
theo ctia Nghi dinh thu Kyoto bat dau tir nam 2013. Tai COP16, dién ra vao thang
12/2010, tuy khong dat duoc nhu mong doi, nhung cac nudc tham dy da thong
qua Théa thuan Cancun, trong do cé viéc thanh lap "Quy Khi hau Xanh" (Green
Climate Fund), tai khéng dinh cam két tai Hoi nghi Copenhagen nam 2009, theo
d6 cac nudc c6 lugng khi thai 16n sé dong gop tang dan tir 30 ty USD mdi nam lén
100 ty USD mdi nam vao nam 2020, dé gitip cac nuéc dang phat trién chdng lai
hién tugng bién ddi khi hau; nhat tri tang cuong mot loat cac bi¢n phap bao v¢
rimg nhiét d6i va thiét 1ap mot co ché, theo d6 cac nude phat trién chuyén giao
cong nghé nang luong sach cho cac nudc ngheo hon. Bén canh do, hdi nghi cling
nhét tri d3t ra muc tiéu gid1 han muc tang cta nhiét do Trai Pat duéi 2°C, nhu thoi
ky tién cong nghiép [7]. Tai hoi nghi COP 17 dién ra tai Durban vao thang 12 nim
2011, cting nhu COP 16, Ho61 nghi chua dat duoc muc tiéu dé ra, nhung HoO1 nghi
cling dd di dén mot sb két luan quan trong co ¥ nghia trong cudc chién chong bién
d6i khi hau thap ky t6i, d6 1a: Tat ca cac nudce thuc hién cam két kiém soat khi thai
theo cung mdt khudn kho phap 1y, thoa thuan nay s€ c6 hi¢u luc mudn nhét vao
nam 2020, theo dé cit giam 20% luong khi thai trén toan cau. Hoi nghi cling nhat
tri gia han Nghi dinh thu Kyoto thém 5 ndm, c6 nghia 1a nam 2017 Nghi dinh thu
m&i hét hiéu luc. Tiép theo sau COP 16, COP 17 da tiép tuc ban cac van dé lién
quan dén "Quy Khi hau Xanh" (GCF) va théng nhat Quy s& dugc phan phdi 100 ty
USD mdi nam dé giup cac nude ngheo thich Gmg véi bién ddi khi hau[17]. Méi
day nhat, tai Doha, Qatar, hoi nghi COP18 két thiic ngay 08/12/2012 cac bén tham
gia da théng nhét kéo dai thoi gian thuc hién Nghi dinh thu Kyoto dén nam 2020.
[22]

Viét Nam 1a mét trong 9 nuéc trén thé gigi 1am mo hinh thir nghiém
REDD. Pay 1a chuong trinh duoc thuc hién théng qua 3 t6 chic caa Lién hiép
quéc 1a UNDP, FAO va UNEP duoc thiét 1ap nham hd trg thuc thi quyét dinh cua
UNFCCC vé REDD tai hoi nghi COP13 va Ké hoach Hanh dong Bali. Chuong
trinh hd tro cac qudc gia dang phat trién ting cudng ning luc dé giam phat thai khi

nha kinh thdng qua cac nd lec han ché mat ring va suy thoai rimg, dong thoi
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chuan bi thuc hién mot co ché REDD tuong lai khi Nghi dinh thu Kyoto s& hét
hi¢u lyc vao nam 2012. Chuong trinh UN-REDD Viét Nam duoc Lién hiép quéc
tai tro thuc hién trong 20 thang, bt dau tur thang 11/2009 tai Lam Déng. Uu tién
chinh cta Chuong trinh 1 x4y dung chién luge quc gia vé REDD; hinh thanh hé
théng theo ddi, bao cdo va kiém chimg (MRV-Monitoring — Report —
Vertification); xdy dung chuan tham chiéu REL (Reference Emission Level); xay
dung co ché chia sé loi ich va gan két cac dbi tac c6 lién quan; tham van ¥ kién
cong déng; chia sé kién thtc, nang cao nhan thirc, dong gop cho thuc hién REDD
trén thé gisi[7].

Trong pham vi cia dé tai, ching t6i nghién ctru dua ra phuong phéap wéc
tinh trit lwong Carbon cta rimg ty nhién tai Pak Lik theo cac kiéu rimg va trang
thai ring; dong thoi tir thuc t& dién bién tai nguyén rimg cua tinh ik Lik trong
vong 5 nim qua theo cac nguyén nhan, tir d6 xac dinh muc phat thai thuc té trong
lich st dé so sanh voi mirc phat thai tham chiéu (REL), lam tién dé cho viéc tham
gia vao chuong trinh giam phat thai tir suy thoai va mat rimg (REDD™). Pay ciing
la co s& dé thuc hién co ché theo ddi, bao céo va kiém chimg vé mat ring va suy
thoai rimg dé tinh toan luong giam phét thai, lam co so chi tra dich vy méi truong;
ban tin chi Carbon, tang thu nhap cho ngudi lao dong 1am nghé rimg va cac cong
ty 1am nghiép.

Véi muc tiéu noi trén, chiing t6i tién hanh nghién ctru dé tai: “XAY DUNG
PUONG CO SO (BASELINE) VA MUC PHAT THAI THAM CHIEU (REL)
LAM CO SO PE THAM GIA CHUONG TRINH REDD* TAI PAK LAK”.



Chwong 1 TONG QUAN VAN BE NGHIEN clruU
1.1 Trén thé gi&i
1.1.1 Kha nang tich lily Carbon cua rirng:
Trén thé giéi c6 nhiéu nghién ctru vé sy tich lily Carbon trong cac hé sinh
thai rimg, dic biét 1a cac nghién ctru c6 lién quan dén cac kiéu rimg. Nam 1973,
Woodwell [12] d4 dua ra bang thong ké lugng Carbon theo kiéu rimg nhu sau:

Bdng 1.1 Lugng Carbon tich lily trong cdc kiéu rimg (Theo Woodwell, Pecan,

1973)
Kiéu rirng Lwong Carbon (ti tan) Til€ (%)
Rung mua nhiét déi 340 62,16
Rurng nhiét déi gio mua 12 2,19
Rung thuong xanh 6n doi 80 14,63
Rimng phuong bic 108 19,74
Pit trong trot 7 1,28
Tong Carbon 6 luc dia 547 100,00
70
60
__ 50
| %
2 30 =
[
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0 .
Rirng mwa Ring phwong Rirng thwérng Rirng nhiét d&i  Dét trdng trot
nhiét d&i béc xanh 6n doi gi6 mua
Cac kiéu rirng

Hinh 1.1 Luong Carbon tich liiy trong cac kiéu rimg (Woodwell, 1973)

Nhu vay, lugng Carbon duge luu gitt & mdi kiéu rimg 1a khac nhau, kiéu
rimg mua nhiét d6i 1a cao nhét, chiém hon 62% tong lugng Carbon trén bé mat trai

dat, trong khi d6 dat trong trot chi chira khoan 1%.




Mot nghién ctru & Australia cho théy: Mat d6 sinh khdi caa rung phu thude
cha yéu vao t6 thanh loai cdy, do phi ctia dat va tudi ring; luong Carbon thuong
dugc tinh tir sinh khéi bang cach nhan hé sb chuyén d6i cb dinh 13 0,5. Gifford
(2000) da tinh dugc mat do sinh khdi cho céc kiéu rung ¢ Australia ¢ bang dudi
day (Grierson et al., 1992; Gifford, 2000) [12]

Bdng 1.2 Mdt dg sinh khéi trung binh mét sé kiéu rirng ¢ Australia

Kiéu rimg Mat do sinh Kiéu rimg Mat désinhkhoi
khdi (tin/ha) (tAn/ha)
Rimg kin cao 450 Rirng mo thap 200
Rung kin trung binh 356 Trang ciy gb cao 200
Ring kin thap 300 Trang cdy gb trung binh 150
Rirng mé cao 279 Trang gb thap 100
Rurng m¢ trung binh 2172 Rumng trong 244

Nguon: Snowdon et al., 2000

Piéu nay khang dinh ddi voi cac kiéu rimg khac nhau thi mat do sinh khi
khéc nhau va nhu lugng Carbon Iuu giti/ha 1a khéac nhau.

Nghién ctru cta Joyotee Smith va Sara J.Scherr (2002) [28] da dinh lugng
duogc lugng Carbon luu giit trong cac kiéu ring nhiét ddi va trong céc loai hinh st
dung d4t & Brazil, Indonesia va Cameroon, bao gém trong sinh khéi thuc vat va
dudi mat dat tr 0 — 20 cm. Két qua nghién ctru cho thay lugng Carbon luu trit
trong thuc vat giam dan tir kiu rimg nguyén sinh dén rimg phuc hdi sau nuong
rdy va giam manh ddi véi cac loai dat nong nghiép. Trong khi d6 phan dudi mit
dat luong Carbon it bién dong hon, nhung ciing c6 xu hudng giam dan tir rimg tr

nhién dén dat khong c6 rimg.
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Hinh 1.2 Luong Carbon luu giir trong thuc vat va dudi mat dat (Joyotee, 2002)

Két qua nghién ctru ¢ trén cho chiing ta thay sy tich liiy Carbon & cac trang
thai rung khac nhau 1a khac nhau rat 16n, dic biét luong Carbon tich liiy trong thuc
vét 16n gap nhiéu 1an so véi cac loai hinh sir dung dat nong nghiép.

Sy tich lily Carbon trong céc khu rimg ¢ nhitng “bé chira” nao? Pay ciing 1a
van dé duoc cic nha khoa hoc trén thé gid1 quan tam rat nhiéu. Hau hét cic nha
khoa hoc déu cho ring, trong hé sinh thai rirng ¢ 6 loai “bé chira” Carbon 1a: sinh
khdi trén mat dit bao gdm: ciy trén mit dat, cAy buyi va tham tuoi, ciy ngd va vat
roi rung; sinh khdi dudi mat dat bao gém: dat riung, trong ré cdy, thim muc. Mot
s6 s6 liéu sau day cho thiy 13 cac “bé chira” Carbon theo dién tich rimg trén toan
thé giGi: Sinh khéi sng (than, 14, canh, ré...) chira khoang 283Gt Carbon; trong g
chét khoang 38Gt; trong dat va tham muc chtra khoang 317Gt. Tong trit luong
Carbon cua rirng nam 2005 1a 638Gt.[16]

Qua cac nghién ciru ndi trén, c6 thé thay rang Carbon duoc luu trit trong céc
hé sinh thai rimg, cac kiéu ring va trang thai rimg khac nhau la hoan toan khac
nhau va co sy thay doi rat 16n giita viéc luu trir Carbon trong rimg tu nhién véi

rung tréng va dat nong nghiép, day la van dé can duoc luu y trong qué trinh canh



tac dat rimg. Mat khac cac nghién ctru cling dd chi ra dugc su tich liy Carbon
trong cac khu ring & 6 “bé chira” d6 1a: sinh khéi trén mat dat bao gém: cay trén
mat dat, cay bui va tham tuoi, cdy nga va vat roi rung; sinh khdi du6i mat dat bao
gdm: dit rimg, trong ré cdy, tham muyc. Phat hién nay rit quan trong, nham gitp
cho viéc dua ra phuwong phép diéu tra va mo hinh hoa lugng Carbon tich trit trong
cac kiéu rimg, trang thai ring dam bao tinh chinh xéc cao.

1.1.2 Nhirng nghién ciru vé phwong phap xac dinh Carbon rirng:

Trén thé gidi c6 nhiéu nghién ctiru vé phuong phap xac dinh Carbon va déu
theo mot nguyén 1y chung 1a: Qua trinh bién ddi Carbon trong hé sinh thai duoc
xac dinh tir can bang Carbon gdm Carbon di vao hé théng — thong qua quang hop
va tiép thu cac hop chat hitu co khac — va Carbon mét di tir qua trinh ho hép cua
thuc vat va dong vat, ltra, khai thac, sinh vat chét cling nhu nhimg qua trinh khac.
Theo IPCC (2003), Smith, 2004 c6 4 nhom phuong phap xac dinh Carbon chinh:
(i) Phuong phap dua trén do dém cac bé Carbon (Stock change measurements); (ii)
Phuong phép dua trén do dém cac dong ludn chuyén Carbon - flux measurement;
(iii) Phuong phap dua trén cong nghé vién tham - remote sensing to determine
geographical extent and change; (iv) M6 hinh héa - Modelling (thuong duoc st
dung két hop voi cac phuong phap trén). Theo “bé chira” Carbon viéc xac dinh
Carbon nhu sau [16]:
1.1.2.1 Vé phwong phdp xdc dinh Carbon cia I6p thwc vit trén mdt ddt cO cac

phwong phdp nhu:

(i) Phuong phép dua trén mat do sinh khdi cua rimg, tong lugng sinh khéi
trén bé mat dat co thé duge tinh béng cach nhan dién tich cua mot lam phén %!
mat do sinh khéi twvong tmg (thong thudng 13 trong lugng cua sinh khdi trén mat
dat/ha). Carbon thudng dugc tinh tir sinh khdi bang cdch nhan hé s chuyén doi.
Gifford (2000) da tinh dwoc mat do sinh khéi cho cac kiéu rimg ¢ Australia.
Phuong phap nay, do chinh xac phu thudc vao hé s6 chuyén doi;

(ii) Phuong phap dua trén diéu tra rimg thong thuong. Dé diéu tra sinh khoi
va hap thu CO2 cua rimg, phuong phap do dém truc tiép truyén thong trén mot sb

luong 6 tiéu chuan du 16n cua cac dbi tugng rimg khac nhau cho két qua dang tin
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cdy. Tuy nhién, phuong phap nay kha tén kém. Ngoai ra, khi tién hanh diéu tra,
cac cay khong co gia tri thuong mai hodc cdy nho thudng khong duoc do dém
(Brown, 1997);

(iii) Phuong phap dya trén diéu tra thé tich, 1a sir dung hé s6 chuyén ddi dé
tinh tong sinh khéi trén mat dat tir sinh khdi than cay. Phuong phap nay c6 bude:
Tinh thé tich gd than cdy tir s6 liéu diéu tra; Chuyén doi tir thé tich gd than cay
thanh sinh khdi va Carbon cua cdy bang cach nhan véi ty trong gb va ham luong
Carbon trong go; Tinh téng s6 sinh khoi trén mat dat béng cach nhan véi hé sb
chuyén dbi sinh khéi (ty 1¢ giita tong sinh khdi /sinh khi than).

Phuong phap st dung hé sé chuyén dbi sinh khéi - Carbon da dugc st dung
dé tinh sinh khéi va Carbon cho nhiéu loai rimg trén thé gidi, trong d6 c6 rimg tu
nhién nhi¢t déi1 (Brown and Lugo, 1984; Gifford, 1992; Grierson et al., 1992;
Schroeder, 1992; Brown, 1996, 1997; Gifford, 2000; IPCC, 2000, 2003). IPCC
cho rang, phuwong phéap nay co sai sé 16n néu sir dung ty 1é mic dinh, vi vy can
thiét phai xac dinh hé sb chuyén doi cho ting loai rumg, timg dia phuong cu thé
(IPCC, 2000).

(iv) Phuong phéap dua trén cac nhan to diéu tra 1dm phan nhu: sinh khdi,
téng tiét dién ngang, mat do, tudi, chiéu cao tﬁng tro1, va tham chi cac cac yéu t6
khi hau va déat dai c6 méi lién hé v6i nhau va dugec mod phong bang cac phuong
trinh quan hé. Cac phuong trinh nay dugc st dung dé xac dinh sinh khdi va hap
thu Carbon cho 1am phan. Theo phuong phap niy sinh khéi 1am phan dugc xac
dinh tir phuong trinh dudng thang dé du doan sinh khéi tir cac phép do dém cay ca
1¢ don gian: Y = bo + bi Xi; Tir d6, sinh khdi 1am phan dugc tinh: XY = Nbo +
bizXi. Hodc mot s phuong trinh dang don gian khac, vi du: In (Y) = bo + biln (Xi).

Trong d6: Y 1a sinh khdi, Xi c¢6 thé co dugc tir phép do don gian (nhu: tong
tiét dién ngang), N 1a s6 cdy trong 1am phan; bo va bi 1a hé s6 tur do.

Han ché chinh ctia phuong phap nay 13 yéu cau phai thu thap mot sé lugng
nhat dinh sb liéu cac nhan t6 diéu tra cua 1am phan dé co thé xay dung duoc

phuong trinh.



(v) Phuong phap dua trén sd liéu cdy ca 1. Hau hét cac nghién ctru tir trude
cho dén nay vé sinh khdi va hip thy COz déu dua trén két qua nghién ctru cua cay
ca 1é, trong d6 c6 ham lugng Carbon trong cic by phan cta cdy (Snowdon et al.,
2000). Theo phuong phap nay, sinh khéi cdy ca 1é dugc xac dinh tir mbi quan hé
clia nd v6i cac nhan té diéu tra khac cua cdy ca 1é nhu chiéu cao, dudng kinh
ngang nguc, tiét dién ngang, thé tich hoic t6 hop ctia cac nhan td ndy... cla cay.

Y (sinh khéi, hap thu Carbon) = f (nhan té diéu tra cy ca 1¢).

Tuy nhién, phuong phép ndy c6 mot sd han ché nhu: quy dinh vé duong
kinh ngang nguc khéc nhau ¢ nhiéu nudc trén thé gidi, Australia (1,3m); New
Zealand (1,4m), Hoa Ky (1,37m), Viét Nam (1,3m)... Vi vay rat kho dé thong
nhat va so sanh céc sd liéu nay voi nhau (Snowdon et al., 2002); Lya chon mau do
dém thuong chi quan, nguoi ta thudng co xu huéng chon & nhing diém dé dang
do dém; Xu hudng chu quan trong lya chon mé hinh toan hoc thuong khong dem
lai @6 chinh xac tot nhét cho phép wdc lugng...

(vi) Phuong phap dua trén vat liéu khai thac: Luong Carbon mat di tir rimg
trong khai thac kinh té duoc tinh bang coéng thirc: C=H . E . D;

Trong d6 H 1a thé tich gd tron khai thac dugc; D 1a ty trong gd (wood
density) va E 1a hé sb chuyén doi tir tong sinh khoi khai thac tir rimg. Tir d6 tinh
duoc sinh khoi, lugng Carbon va dong thai qua trinh nay, ddc biét sau khai thac
(Snowdon et al., 2002). Phuong phap nay thudng dugc st dung dé uéc luong
lugng Carbon bi mét do khai thac gb thuong mai.

(vii) Phuong phéap dya trén mé hinh sinh truong. Trén thé gidi da co rat
nhiéu mo hinh sinh truéng da duoc phat trién. C6 thé phan loai md hinh thanh céc
dang chinh sau day:

+ Mo hinh thue nghiém/thdng ké (empirical model) doi hoi it tham s (bién
s6) va co thé dé dang mo phong sy da dang vé quan 1y cling nhu xtr 1y 14m sinh, né
1a cong cu dinh lugng sir dung c6 hiéu qua va phu hop trong quan 1y va lap ké
hoach quan Iy rimg (Landsberg and Gower, 1997; Vanclay and Skovsgaard, 1997;
Vanclay, 1998). Béi v6i mé hinh thyc nghiém, cac phuong trinh sinh truéng va

biéu san lugng co6 thé phat trién thanh mét biéu san lugng sinh khéi hoic Carbon
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tuong (mg. Tuy nhién, mé hinh sinh truéng thuc nghiém khong diy du, ching
khong thé sir dung dé xac dinh hé qua cta nhitng thay d6i cua diéu kién moi
truong dén hé sinh thai va cay nhu sy tang 1€n cla néng do khi nha kinh, nhiét do,
hodc ché d6 nude. .. (Landsberg and Gower, 1997; Peng et al., 2002).

+ M6 hinh dong thai (process model) m6é phong qua trinh sinh truéng, véi
dau vao 1a cac yéu té co ban cua sinh trudng nhu anh sang, nhiét do, dinh dudng
dat..., mo hinh hoa qua trinh quang hop, ho hap va sy phan phat nhimg san pham
clia cac qua trinh nay trén ré, than va la (Landsberg and Gower, 1997; Vanclay,
1998). N6 con dugc goi la moé hinh co gidi (mechanistic model) hay md hinh sinh
Iy hoc (physiological model). M6 hinh dong thai phirc tap hon rat nhiéu so véi mo
hinh thyc nghiém nhung c6 thé sir dung dé kham pha hé qua cua sy thay d6i moi
truong dén hé sinh thai, sinh vat (Dixon et al., 1990; Landsberg and Gower, 1997).
Tuy nhién, mé hinh dong thai can mot sb luong 16n cac tham sé (bién sb) dau vao,
nhiéu tham s lai khong d& do, can thoi gian dai dé do va/hodc khéng thé do dugc
voi ca didu kién co s vat chat k¥ thuat & cac nudc dang phat trién, nhu: M6 hinh
ndi tiéng CENTURY mé phong dong thai Carbon trong hé sinh thai rimg va nong
1am két hop can t6i hon 600 tham sd dau vao (Ponce-Hernandez, 2004). Bé sir
dung cdc mod hinh nay, ngudi ta phai st dung hang loat cac gia dinh (assumptions),
chinh vi vy tinh chinh x4c ctia mé hinh phuy thudc rat nhidu vao cac su phu hop
ctia cac gia dinh nay d6i véi dbi twong nghién ctu.

+ M6 hinh hdn hop (hybrid/mixed model), két hop phuong phap xay dung
hai loai mo hinh trén ddy dé xay dung mé hinh hdn hgp. Cho dén nay trén thé gidi
da co rat nhiéu mo hinh dong thai hay mo hinh hén hop dugc xiy dung dé mo
phong qua trinh phat trién ctia hé sinh thai rimg nhu BIOMASS, ProMod, 3 PG,
Gen WTO, COzFix, CENTURY... (Landsberg and Gower, 1997; Snowdon et al.,
2000; Schelhaas et al., 2001). Trong d6, tiéu biéu 1a mé hinh nghién ctru sinh khéi
va hip thu CO, va dong thai COzFix duoc phat trién boéi Vién Nghién ctru Lam
nghiép chau Au, d3 duoc str dung cho rimg nhiéu nudc trén thé giéi. M6 hinh nay

da duogc su dung doc lap hoac két hop v6i cac mo hinh khac dé diéu tra hép thu
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CO; va dong thai qui mo 1am phan cho dén qui mé quéc gia nhu cac nudc chau
Au, Australia, Indonexia, Costa Rica... (Schelhaas et al., 2004)

(viii) Phuong phap dua trén cong nghé vién tham va Heé théng thong tin dia
Iy (GIS). Phuong phap ndy sir dung cac cong nghé vién tham va GIS véi cac cong
cu nhu anh hang khong, anh v¢ tinh, laze, rada, h¢ théng dinh vi toan cau (GPS)...
dé do dém lugng Carbon trong hé sinh thai va bién d6i cua chung. N6 thuong
dugc ap dung cho cac diéu tra & pham vi qudc gia hodc ving va ciing rat phu hop
cho viéc kiém tra, giam sat cuia cac dy an su dung dat, chuyén doi str dung dat va
1am nghiép (LULUCF). Phuong phap nay khong thich hop lim vi sai s6 16n va doi
hoi phai c6 thiét bi xir Iy, nhéan lyc trinh d6 cao...
1.1.2.2 Vé phwong phdp xdc dinh Carbon ciia rdc hitu co trén mdt dat:

Phuong phép 1ap 6, do dém va phan tich Carbon trong rac hiru co trén mit
dat da duoc giodi thiéu boi nhiéu t6 chic qudc té, IPCC, FAO, Vin phong Quéc gia
vé khi nha kinh Australia, Canada... va rat nhiéu cac to chirc va tac gia khac
(IPCC, 1997; McKenzie et al., 2000; IPCC, 2003) [25]. Viéc xac dinh rac hiru co
tho bao g6m cac doan géc, than, canh, 1a, dong vat chua bi phan huy trén bé mat
dat rimg va duoc qui ude 1a c6 kich thude 16n hon 25mm. Cac vat thé hitu co nho
hon kich thudc nay 1a rac kich thudc nho, dang bi phan huy manh. Phuong phap
thich hop dé diéu tra rac hitu co 13, trén mdi 6 tiéu chuan do dém & rimg trong, lap
03 6 tiéu chuén co kich thuée (2 x 2m), thu lwgm va can toan bd rac hiru co, tinh
trung binh lwong rac hitu co trén 1m?. Tir d6 tinh duoc lugng rac hitu co/ha cho
1am phén va quy ddi thanh luong Carbon.
1.1.2.3 Vé phwong phdp xdc dinh sinh khoi va Carbon dwdi mdt dat:

Sinh khéi dudi mat dat cta 1am phan 1a trong luong phan ré sdng cua cay.
Viéc xac dinh sinh khdi va Carbon phu thudc vao viéc léy mau theo d6 sau cua ré;
viéc xac dinh ré cai, ré con va kich thude do dém.

Vé do sau ldy miu ré, tong két 250 cong trinh nghién ctru vé sinh khéi ré
trén toan thé gidi, (Jackson et al., 1996) [26] nhan thay hau hét sinh khéi cta ré tap
trung & tang dat mat 2m, da s trong s6 nay tap trung trén 16p dat mat. Nghién ctru

11 kiéu rimg trong & Australia, Snowdon nhéan thiy 86-100% sinh khdi ré nam
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trén 16p dat mit 1m (Snowdon, 2000). D6 sau léy mau ré dé xac dinh sinh khdi
duGi mat dat cua rung dugc kién nghi st dung d6 sau 1m (tinh tor mat dét). Mitrc
nay ciing dugc chdp nhdn trong nhiéu qui trinh diéu tra Carbon va dong thai
Carbon dudi mat dat (IPCC, 2003) [25].

R& céi, ré con va kich thude dé do dém. Mic du sinh khéi cua ré ¢6 dudng
kinh 16n 5mm chiém chu yéu trong tong sinh khéi ctia bo ré (Cairns et al., 1997)
nhung nhiéu tac gia va IPCC dé xuit lay ré c6 dudng kinh tir 2mm trd 18n dé xac
dinh sinh khdi cua cay dudi mat dat. R& co kich thude nhd hon 2mm sé& duge coi
1a cacbon hitu co trong dat (IPCC, 2003).

Sinh khdi 1& ¢6 thé udc lugng bang cach nhén sinh khéi cdy trén mat dat vai
ty 1& ré:than (Brown, 1996; IPCC, 1997). Nhiéu cong trinh nghién ctru da cho két
qua, ty 18 r&:than phu thudc vao kiéu rimg, vang dia 1y, thanh phan co giéi cua dat,
loai thuc vat hat tran hay hat kin...Sinh khéi trén mit dit duoc cho 1a nhimng bién
du doan tot nhat cho sinh khdi ré dudi mat dat; sinh khdi dudi mat dat con co quan
hé chit ché v6i nhiéu nhan t6 diéu tra trén mit dat. Zianis (2004), da tong két s6
li¢u tir cac nghién ctru trén toan cu va nhan théy sinh khéi 1& ¢6 mdi quan hé chat
ché voi duong kinh ngang nguc, chiéu cao cdy. Gan day, hang loat cac phuong
trinh thuc nghiém da duoc xay dyng va sir dung trong tinh toan sinh khdi va hap
thu Carbon trong dat (Brown, 1997; Snowdon et al., 2000; IPCC, 2003) [25].
1.1.2.4 Vé phwong phdp xdc dinh Carbon trong dat:

Theo nghién ciru caa Robert (2001) [12], trong cic bé Carbon ¢ phan luc
dia, Carbon hitu co chiém phﬁn 16n nhat dat tGi 1,500 PgC tinh dén do sdu Im va
2,456 Pg tinh dén do sau 2m. Tham thyc vat (650 Pg) va khong khi (750 Pg) nho
hon rat nhiéu so véi ¢ trong dat. Carbon v6 co chiém khoang 1700 Pg nhung né
cha yéu ¢ dudi cac dang twong d6i bén (nhu: Carbonate) nén it thay ddi theo thoi
gian. Vi vay nghién ctru vé dong thai bién d6i Carbon trong dat chu yéu chi xét
dén Carbon hitu co.

Théng ké két qua phan tich dét tir 41 nghién ctru (197 lap dia khac nhau) vé
dong thai bién ddi cua Carbon trong dat sau trong rimg trén thé gidi, Polglase

(2000) nhan thay chi c6 rat it nghién ctru (cho 34 1ap dia) 13 nghién ctru bién doi
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cua Carbon trong dit & ca hai dang Carbon hitu co va Carbon v6 co, s6 con lai chi
nghién ctru Carbon hitu co trong dat. Diéu nay do Carbon v6 co trong dat rat it
bién d6i, hodc co bién d6i thi cling trong mot thoi gian dai do né tdn tai & dang
kho phan huy, lai thuong & tang dat sau nén it bi x6i mon rira troi.

N6i tém lai, nghién ctru dong thai bién doi Carbon trong dat 13 nghién ctru
dong thai bién doi cua Carbon hitu co trong dat. Carbon hitu co trong dat thuong
chi duoc tinh Carbon hitu co ton tai trong nhitng vat liéu hiru co co6 kich thude
<2mm (IPCC, 2003) [25]

Nhu véy, viéc nghién ctru luong Carbon trong hé sinh thai rimg hau hét cac
tac gia déu nghién ctu lugng Carbon trong cac bé chira bang nhiéu phwong phép
khéac nhau. Dic biét, d6i v6i sinh khdi va lugng Carbon cua 16p thuc vat trén mat
dat c6 rat nhiéu phuong phap, nhung phuong phap dang dugc 4p dung thuin tién
nhat 12 phuwong phap dua trén mo hinh sinh trudng, tiéu biéu 1a méd hinh nghién
ctru sinh khdi va hap thu CO2 va dong thai CO2Fix dugc phat trién boi Vién
Nghién ctru Lam nghiép chau Au. Pdi véi Carbon trong rac hitu co trén mat dat va
Carbon trong dét trén thé gio1 da xac dinh duogc viéc léy mau, 6 tiéu chuan dé thu
thap va xac dinh ham lugng Carbon, chu yéu 1a Carbon hitu co. Ddi véi sinh khbi
va Carbon du6i mat dat, thuong ngudi ta xac dinh mo hinh twong quan gitta sinh
khéi/Carbon dudi mat dat vai mot sé nhan t6 diéu tra trén mat dat... Nhitng nghién
clru ndy rat c6 ¥ nghia dé van dung trong viéc xac dinh lugng Carbon trong hé sinh
thai rirng & nhiéu qudc gia trong d6 c6 Viét Nam.

1.1.3 Khai niém REED"*, dwé'ng co s (Baseline), mirc phat thai tham
chiéu (REL) va cac nghién ctru c6 lién quan:
1.1.3.1 Khdi niém REED™, dwong co sé (Baseline) va mitc phdt thai tham chiéu
(REL):

Nam 1992, cong déng quéc té nhan ra réng nhiét do va thoi tiét toan cau
dién ra mot cach nhanh chong va bt thuong; dén nam 1997, hau hét cac nha khoa
hoc déu khang dinh rang nhiét do trén toan cau dang ting 1én nhanh chdng do gia
tang khi nha kinh trong khi quyén. Trong dé6 CO; 1a mot loai khi nha kinh quan

trong nhat. Rimg rat dic biét, boi né vira gop phan gy ra bién ddi khi hau ciing
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vira 13 tic nhan tich cuc dé giam nhe bién doi khi hau. Trong khuon kho Lién hiép
qudc, cac qudc gia quyét dinh hang nim gip nhau théo luin tai sao van dé nay lai
dién ra va can phai lam gi dé d6i pho voi tinh hinh trén. Cho dén nam 2005, tai
Hoi nghi lan th 11 (COP11) cac bén tham gia Cong wéc khung cua Lién hiép
qudc vé bién ddi khi hau (UNFCCC) t6 chuc tai thanh phé Montreal, Canada da
dua ra sang kién vé REDD (Reduced Emission from Deforestation and Forest
Degradation - Giam phat thai khi nha tir mat ring va suy thoai rimng). Tai COP15,
Copenhaghen, thang 12/2009 REED va REDD* (Giam phat thai tir suy thoai rimg
va mat rimg két hop voi bao tdn, quan 1y bén vimg rimg va ting cuong trit luong
carbon rimg & cic nudc dang phat trién) di duoc xem 13 diém sang thanh cong
nhit trong qua trinh thuong thao gitta cac nudc, duoc ghi nhan 1 bién phap twong
dbi ré tién va yéu cau cong nghé d& phirc tap hon cac giai phap khac.

Nhu vdy REDD 1a mét giai phdp nham giam phat thai khi nha kinh thong
qua giam mat rimg va suy thoai rimg, dugc thuc hién tai cic nude dang phat trién.
Mit ring c6 nghia 1 rimg bi chit trang hodc chuyén dbi sang muc dich st dung
khac 1au dai; suy thoai rimg c6 nghia 13 cdu tric va chitc ning cia rimg bi tic dong
bdi cac yéu t6 tidu cuc tir bén ngoai (nhu: chay rung; chit dén gd, cui; dao bsi
thuc bi...). Va REDD™ 1a REDD duoc bo sung thém 3 ndi dung do la: Bao tdn da
dang sinh hoc; ting cudng du trir Carbon tir rimg; quan 1y rimg bén viing. Hoat
dong ctia REED* bao gdom 5 linh vuc chinh: (i) Giam phét thai tir mét rimg; (ii)
Giam phat thai tir suy thoai rimg; (iii) Bao ton trir luong Carbon rimg; (iv) Quéan Iy
rimg bén vimng; (v) Nang cao cac bé chira Carbon rimg. Vi vdy, cac hoat dong
phuc héi, trong mai, tai sinh rimg bén viing déu c6 thé duge tinh vao viée ting tich
Ity va du trir Carbon tir ring. [7]

REDD va REDD* la giai phap tich cuc dé tao ra dong lyc cho cac nudc
dang phét trién giam tinh trang mat rimg va suy thodi rimg, tir d6 giam phat thai
khi nha kinh; tang luong Carbon tich lily trong rung. Céc nudc cong nghi¢p phat
trién phai bo ra mot khoan tai chinh chuyén cho cac nudc dang phat trién dé mua

Tin chi Carbon tir viéc giam tinh trang mat rirng va suy thoai riung & cac nudc
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dang phat trién thong qua thi truong Carbon toan cau, thay vi phai cit giam khi
nha kinh phéat thai hang nam.

Pé tham gia vao thi trudng Carbon toan cau hay Chuong trinh REDD*, cac
nuéc dang phat trién phai xdy dung dudng co s va muc phat thai tham chiéu.

Pé chimg minh rang phat thai da giam, mdi nudc cin xac dinh trang thai
tham khao, hay con goi la duong co s¢. Pay la co sd cho viéc theo doi thanh tich
clia cac can thiép giam mat rimg cta cac dy an, chuong trinh REDD*, 1am co s&
tinh toan tong lugng CO2 giam phat thai hodc ting hap thu thong qua giam mat va
suy thoai rirng, tir dy tinh dwgc Tin chi Carbon dé mua bén.

REL gidng nhu dudng co s¢ nhung cé tinh dén nhiing bat tric trong du bao
tuong lai bang cach tinh thém cam két ty nguyén cia qudc gia. Puong nay dugc
thiét 1ap dwa trén sy thuong luong vé dong gop ciia mdi qudc gia cho viéc giam
mat rimg va suy thodi rimg. Dy 4an REDD* ¢6 thé yéu cau cap Tin chi Carbon néu
ty 16 mat ring va suy thoai ring thuc té thap hon dudng co sé (dién tich rimg thuc
té 16n hon dién tich ring dy doan theo dudng co s6). [34]
1.1.3.2 Cdc nghién ciru ¢é lién quan dén dwong co sé va mirc phdt thdi tham

chiéu:

Céc nghién ctru vé duong co sé va murc phat thai tham chiéu trén thé gioi
bat dau duoc cac chuyén gia quan tam tir khi c6 dé xuat vé Chuong trinh REDD,
dic biét 1a & cac nude dang phat trién.

C6 thé noi thuat ngir duong co s¢ dugc cac chuyén gia nghién ciru khi trién
khai Du an st dung dat, thay doi sir dung dat va 1am nghiép (land use, lause
change and forestry — LULUCF) thuc hién theo diéu 12 ctia Nghi dinh thu Kyoto
(co ché phat trién sach — CDM). Luc bay gio thuat ngit duong co s¢ cia mot du an
LULUCF duoc hiéu 13 nhimg phét thai cia con ngudi giy ra néu khong ¢ hoat
dong cua dyu an. Viéc xac dinh dudng co s¢ doi hoi thong tin vé lich sir cac hoat
dong trén dia ban dy an, tinh hinh kinh té - x4 hoi cua dia phuong, cic xu huong
kinh té ctia ving, qudc gia hodc tham chi toan cAu ma co thé anh huéng dén dau ra
thong thuong cua du an. Pé xac 1ap dudng co s&, nguoi ta du dodn cac bé Carbon

va cac khi nha kinh khac trong khu vyc du an dé udc lugng chinh xac xu hudng
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bién dbi khi chwa c6 cac hoat dong cua dy an. Thong thudng ngudi ta st dung hai
phuong phap: (i) Phuong phap dua trén mo hinh moé phong (vi du: mé hinh CO2fix
- Masera et al., 2003; md hinh CENTURY - Parton et al., 1987, hodc mot mo hinh
dia phuong), cac mo hinh nay du doan su bién d6i theo thdi gian cia bé Carbon va
trong mot sb truong hop ca cac khi khong phai khi nha kinh khac trén cac dang sir
dung dat khac nhau. (ii) Phuong phap do dém so sanh vé&i khu vuc dbi chimg va
giam sét theo thoi gian. Hodc c¢6 thé phdi hop gitra hai phuong phép trén. [16]

Thoi gian gan day khi khoi dong Chuong trinh REDD, céc nuéc da dua ra
cac phuong phap nghién ciu vé xdy dung duong co so, theo Khansene
Ounekham, Thu ky dac nhiém REDD, Phong K& hoach, Vu Lam nghiép cua Bo
Nong Lam Nghiép Lao [29] thi dé thiét 1ap dudng co sé s& co lién quan dén: (i)
Viéc tinh toan du trir Carbon theo ting loai rimg; (ii) Nghién ctru mirc do thay doi
cua rung trong lich su; (ii1) Nghién ctru mirc d§ suy thodi rung; (iv) Tac dong cua
cac du an phat trién quéc gia 1én do che phu rung. Tac gia ciing dua ra 9 nguyén
nhan tac dong dén suy thoai rimg va mat rimg d6 1a: lira ring; phat trién don dién
ciy cong nghiép; khai thac mo; thiy dién; phat trién co s¢ ha tang; khai thac gd
khong bén virng; khai hoang du canh; mé rong nong nghiép va do thi.

Tuong ty nhu vy, tai Indonesia viéc thiét 1ap duodng co sé cling can clt vao
dién bién suy thoai rimg va mat rimg trong lich str, dugc tinh bat dau tir nam 2005
(nim REDD duoc gidi thiéu & Montreal-COP 11). Tuy nhién viéc nghién ctru vé
lugng phat thai Carbon c6 dé cap dén phat thai thuan (phat thai do mat rimg va suy
thodi rimg nhung khong tinh dén lugng du trit Carbon do cac loai cdy trong khac
thay thé) va phat thai rong (phat thai do mat rimg va suy thoai rimg c6 cho phép
tinh lwong dy trir Carbon do cac loai cdy trong khac thay thé). Nhung viéc xac lap
dudng co so tai Indonesia theo hudng dan IPCC lién quan dén REDD tap trung
vao viéc giam phat thai thudn. Phat thai tir suy thodi rimg van chua dugc xem xét
do no khéng phai 1a két qua cta viéc mat d6 che phu dudi ngudng duge xem 1a
ring [31].

Céc nghién ctru vé mirc phat thai tham chiéu, mé&i dugc thuc hién trong thoi

gian gén day. Dién hinh nhét duoc néu tai Hoi thao nang cao nang lyc k¥ thuat
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REDD?, thuoc Chuong trinh bao tdn da dang sinh hoc vung Chau A cia USAID
(USAID Asia Regional Biodiversity Conservation Program) (GOFC-GOLD,
2009) [34]. Cac lwa chon x4y dung REL béng cach str dung phat thai trong lich sir
v6i 2 phuong phap:

(i) Phuong phap chénh léch trit lugng Carbon, phuong phap nay c6 thé
dugc str dung khi Carbon trit lugng duge do ludng va ude luong trong sudt thoi
gian dai thong qua kiém keé rimg quéc gia; ap dung tét trong trudng hop mat ring
va chuyén ddi cac loai hinh sir dung dét khac sang rimg.

(CIZ - Ctl) )

(tz _tl)

Trong do:

AC =

AC 1a thay doi trir luong carbon hang nim trong ving chira (t C/nim)

Cu1a triv luong carbon trong ving chira tai thoi diém t1

Co 13 triv luong carbon trong ving chira tai thoi diém t2

(ii). Phuong phép ting - giam Carbon: Ting 13 két qua tir viéc Carbon di
chuyén tir viing chita khac dén hoic ting trir luong Carbon; Giam 1a két qua tir
viéc Carbon di chuyén sang ving chira khac hodc phat thai tir khai thac, d6t hodc
phan hay. Phuong phéap nay duoc st dung khi ¢6 san cac s6 liéu hang nim nhu toc
d6 ting trudng cua sinh khdi va cac s liéu vé khai thac. Thuong ap dung tbt cho
su thoai hoa rung va tang trudng ring con lai.

AC =AC,; —AC,

Trong do:

AC 1a thay d6i trit lugng Carbon trong viing hang nam (t C/nam)

ACe 13 trix lugng Carbon ting 1én hang nim do toc do ting truong (t

C/nam)

ACL 13 trit luong carbon mat di hang nam (tir khai thac riung lay gb va

nguyén liéu) (t C/nam).
Khi xay dyng mic phét thai tham chiéu, ngudi ta con cha y dén tinh bo

sung, cd nghia la Tin chi Carbon dé dén dap cho nhiing céi thién bo sung so véi
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kich ban tham khao vé viéc giam mat rimng va suy thodi rimg, c6 nghia 1a: Chi cac
hoat dong bo sung thém nhiing hoat dong dang tién hanh hodc di duoc lap ké
hoach thi md1 duge xem xét cép Tin chi Carbon; viéc tiép tuc cac hoat dong da
thuc hién t6t (Vi du: mot chuong trinh bao vé rung phong hg) khong dugc coi la
bd sung. Khi yéu cau cdp tin chi giam phat thai, ngudi yéu cau phai ching to
nhimg hoat dong lién quan s& khong c6 duoc néu nhu thiéu co ché thi truong
Carbon. Tuy nhién, néu REDD tao dong luc cho viéc mé rong thanh cong cac
chién luoc, thuc hién cac ké hoach ma trude day khong thé trién khai hodc trién
khai kém thi nhitng hoat dong d6 ciing ¢ thé duoc coi 1a tinh b6 sung. Pay 14 tinh
chét can ban dé xac dinh khu rung nao co thé dua vao du 4n REDD, khu rung nao
khong duoc dua vao du an REDD.

Tai Indonesia dua ra khai niém: REL 1a thudc do co so cua phat thai tir mat
rimg va suy thoai rimg. N6 nhu mot tham chiéu ddi véi luong giam phat thai c6
thé duoc do luong. Nhiém vu cua nd 1a két hop su thay doi dién tich ring twong
mg v6i trir lugng Carbon rimg bi mat hodc suy thoai. Tuy nhién, ho cho ring van
chua c6 sy hudng din qudc té thong nhat vé xay dung REL. Song viéc xay dung
REL dua ra gia thuyét cia cac dy 4n REL va ddi véi cac phét thai co dugc tir cac
can thiép giam mat rimg va suy thoai rimg va xy dung hai kich ban vé kha ning
cia du an REL (dudng co s& 1 va duong co sé 2) ddi v6i viée mat rimg va suy
thoai rimg trong twong lai. Puong thip nhat thé hién phét thai v6i can thiép giam
mat rimg va suy thoai rimg tir Chuwong trinh REDD. Su khéc biét giita du an REL
va phat thai véi su can thiép tir Chuong trinh REDD thé hién Tin chi Carbon tiém

nang va d6 12 ngudn thu nhap tir viéc ban Tin chi Carbon. [31]
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REDD (Nguon: Ministry of Forestry of the Republic of Indonesia 2008)

V& phuong phap xdy dung REL, tai Indonesia dua ra 3 phwong phap d6 1a:
(i) Muc phat thai trung binh cta cac diéu kién trong qua khir; (ii) Mirc phat thai
dua vao cac hoat dong khong dinh trude (khong co ké hoach) va st dung dét c6 ké
hoach dé dap mg muc dich phat trién kinh té - xa hoi; (iii) REL dwoc xay dung
bang cach phéi hop vé6i hai phuong phép trén, phuong phap nay tinh mirc phat thai
boi sy tac dong cua hoat dong phat trién duoc du tinh, tbe do tang dan s6, GDP va
hudng phat trién khac... Phuong phap hdn hop dugc xem 1a phuong phap phu hop
nhat.

Nhu vy, cac nghién ciru vé dudng co s& va mirc phat thai tham chiéu déu
can cu vao thong tin v lich st cac hoat dong trén mdt pham vi tac dong dén mat
ring va suy thoai rimg, bang nhiéu phuong phap khac nhau. C6 thé mo phong
bang mé hinh; co thé bang phuong phap do dém dinh luong theo thoi gian dé tinh
toan chénh léch trir lugng Carbon hodc tang/giam Carbon; c¢6 thé tinh toan luong
phat thai CO2. Tuy nhién, qua céc tai liéu nghién ctru chua thay céc tac gia dua ra
dugc md hinh thuc nghiém cu thé va méi chi ding lai & phuong phap, riéng &
Indonesia da thir tinh mirc phat thai theo 3 phuong phdp nhu da néi & trén. Song,

hau hét viéc xay dung muc phat thai tham chiéu chu yéu tap trung vao mat rung
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ma chua tinh dén suy thodi rimg. Viéc tinh toan Tin chi Carbon hay mirc phét thai
tham chiéu cin cir vao tinh bo sung, ddy 1a vin dé can quan tdm khi x4y dung muc
phat thai tham chiéu cho phu hop véi quy dinh ctia Quéc té.
1.2 Trong nwéc

1.2.1 Nghién ctru vé sy tich lily Carbon rirng:

Céc nghién ctru vé tich lity Carbon trong cac hé sinh thai rimg ty nhién &
Viét Nam da dugc mot sb tac gia quan tam trong thoi gian gan day.

Ngo Pinh Qué (2006) va cong su di nghién ctu danh gia sinh trudng va
ning sudt mot sb rung trong trén cac lap dia khac nhau va xac dinh kha ning hap
thu CO2 cua cac dbi tuong rimg nay [15].

Vii Tan Phuong (2006) budc dau di tinh toan duoc gia tri luu trir Carbon cua
rung, cu thé véi rung ty nhién, rung giau co6 gia tri tr 18 — 26 tri¢u déng/ha va
rimg phuc hdi khoang 4 — 4,5 triéu dong/ha.

Vo Pai Hai (2006)[5][6] da nghién ctru kha nang tich liiy Carbon cia ring
trong M& theo cac cdp dat tai Tuyén Quang va Pha Tho lam co so diéu tra dy bao
kha nang hap thy CO2 ciia rimg M trén cac cap dat va di nghién ciu hip thy
Carbon ctia rimg trong bach dan.

Trung tadm sinh thai va moi truong thuoc Vién Khoa hoc Lam nghié¢p Viét
Nam da c¢6 nghién ctru xac dinh trir lugng Carbon ctia tham tuoi cay bui, twong
g véi trang thai 1A, IB theo hé théng phan loai trang thai rimg Viét Nam. Viéc
xac dinh sinh khéi tuoi/khd duge thue hién theo tung b phan than, canh va Ia.
Trit lugng Carbon dugc xac dinh théng qua sinh khdi kho cia cic bd phan va hé
s6 chuyén dbi 13 0,5. Tuy nhién nghién ctru nay chi mdi dimg lai ¢ trang théi rimg
phuc hoi véi doi twong 1a cdy bui, tham tuoi, chua nghién ctru ddy du cho céc
trang thai rung, va luong Carbon luu gilt duoc chuyén ddi theo hé sd, chua duoc
phan tich ham luong trong timg bd phan thuc vat cu thé [10].

Bao Huy, Pham Tuan Anh (2007 - 2008) [24] d4 c6 nghién ctru tham do
ban dau vé dy bao kha ning hap thy CO2 cua rung 14 rong thuong xanh & Tay

Nguyén. Két qua da xay dung dugc phuong phap nghién ctru, phan tich ham luong
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Carbon trén mit dt rimg bao gém trong than, vo, 14, canh cua cay gd va cho 1am
phan; di dua ra phuong phap du bao lugng CO, hap thu cho ciy rimg va trén 1am
phan. [9][24].B4o Huy (2009) va céc cong sy nghién ciru dé tai Udc lugng ning
luc hap thu CO2 cua Boi 101 d6 (Litsea glutinosa) trong mé hinh néng 1am két hop
Boi 101 d6 - San & huyén Mang Yang, tinh Gia Lai — Tay Nguyén, Viét Nam, voi
phuong phap nghién ctru ty 1¢ CO2 trong sinh khéi tuoi ¢ timg bd phan than, canh,
14, vo; xac dinh dugc tuong quan giita sinh khdi twoi voi nhan t6 didu tra duong
kinh (Dg) hodc tudi cdy rimg (A), tir d6 x4c dinh dugc mé hinh mé phong ude tinh
lrong Carbon tich lliy trong cay boi 1oi: In(Khoi luong C ca cay kg) =-1,90151 +
1,60612*In(Dg cm), voi R? = 0,922, P< 0,05.[10]

Trén co s& nghién curu nay, Bao Huy (2009) da dua ra phuong phdp nghién
ctru udc tinh trr lwong Carbon cua rung ty nhién lam co s¢ tinh todn luwong CO:2
phat thai tir suy thoai va mat rimg ¢ Viét Nam[9]. Phuong phap nay dwa vao moi
quan hé hitu co gitra sinh khéi rimg va lugng Carbon tich liy, dong thdi ning luc
tich lily Carbon cua thuc vat, dat rung co mbi quan h¢ vdi cac nhan td sinh thai va
thay ddi theo trang thai; do d6 ap dung rGt mau thuc nghiém dé uéc luong sinh
khoi, phan tich xac dinh lugng Carbon luu gilt trong cac bd phan thuc vat, tham
muc, ré, trong dat va ung dung phuong phap mé hinh da bién dé xay dung cac
ham udc lugng sinh khdi, carbon tich lity, CO, hap thu thong qua céac bién sé diéu
tra rirng co thé do dém truc tiép. Tur day lam co s& cho viéc ap dung udc tinh CO2
hép thy trong cac trang thai, kiéu rimg ¢ thuc té. Tir viéc nghién ctru trén tai rimg
14 rong thuong xanh ciia Bk Nong, tac gia da dua ra két qua:

COz (tan/ha) = - 53,242 + 11,508 G (m%ha); v6i R2 = 0,987, P < 0,05

Piéu d6 cho thdy CO2 hap thy ctia 1am phan c6 quan hé chit ché véi tong
tiét dién ngang (G), day 1a nhan td d& do dém va co thé xac dinh nhanh bang thudc
Bitterlich.

Ngoai ra tac gia ciing da 1ap cac mé hinh woc tinh sinh khéi, Carbon trong
cac bo phan than cay (Allometrics) cho kiéu ring nay va ¢ cac bé chira khac cua
rimg. DAy 1a co so dé do tinh Carbon cay ca thé va 1am phan khi két hop vai viéc

lap 6 mau trén hién truong.
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Theo d6, Duong Ngoc Quang (2010)[14] da van dung phuong phap nghién
ctru trén dé thuc hién Dé tai: Xay dung duong co s& va ude tinh nang lyc hap thu
CO:z tai tinh Pak Nong va da dua ra mo hinh CO2 (tan/ha) = 19,277 G(m?ha) +
228,241, v6i R? = 0,8566, P < 0.,05.

Gan day nhat, véi két qua nghién ctru ctia Bao Huy va nhom cong su (2012)
trong dé& tai “Xac dinh COz hép thu cua rung 14 rong thudng xanh ving Ty
Nguyén 1am co sé tham gia chuong trinh giam thiéu khi phat thai tir suy thoai va
mat rimg”, nhom tac gia di dua ra cic mé hinh twong quan d6i gitta lugng carbon
Iwu trit trong 14m phan v6i nhan t6 diéu tra trit luong ciia ring thuong xanh va ban
thwong xanh c¢6 tuwong quan: INn(TAGTC tan_ha) = -1,13404 +
1,0051*In(M_m3_ha), v4i R? = 0,993 va P< 0,05 [12]; Giang Thi Thanh (2011),
nghién ctru twong quan gitra lwong luu trit carbon voi nhan t6 diéu tra dudng kinh
binh quan (cm) va mat d6 cdy d6i véi rimg 16 6 thuan loai & ving Tay Nguyén:
In(C) =-0,0534 + 0,3660*DBH + 0,00013*N, véi R? = 0,977 va P< 0,05.[18]

Nhu vy, phuong phap nghién ciru vé su tich lity Carbon cia rimg tu nhién
duoc Bao Huy va cac cong su néu ra kha hoan chinh vé phuong phap luan va co
ca mo hinh thyuc tién. Phuong phap nay ciing phu hop voi cdc nghién ciru cia mot
sO tac gia trén thé gioi.

1.2.2 REDD tai Viét Nam va cac nghién clru vé dwéng co s&, mirc
phat thai tham chiéu dé tham gia Chwong trinh REDD":
1.2.2.1 REDD taqi Viét Nam:

Viét Nam da tham gia UNFCCC vao thang 11/1994 va phé chuan Nghi dinh
thu Kyoto vao thang 9/2002; Cé hé théng phéap luat quy dinh vé bao vé va phat
trién rimg, thé hién trong cac Luat Bao vé va Phat trién rimg (2004), Luat Bao vé
Moi trudng (2005) va Luat Pa dang sinh hoc (2008); C6 hé thong quan 1y nha
nudc chuyén nganh 1am nghiép thong nhat tir Trung wong dén dia phuong; Pong
thoi xét theo 3 tidu chi ciia Quy dbi tac Carbon trong 1am nghiép (FCPF): dién tich
riung ty nhién hién c6, da dang sinh hoc va dién bién tai nguyén rung thi Viét Nam
du tiéu chuén duoc lya chon 1a nude thi diém tham gia thuc hién REDD[7]. Chinh

vi vay, chiing ta c6 dy dii co s phap 1y va tiéu chi qudc té dé tham gia REDD.
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Thuc hién Quyét dinh sb 02 cua Hoi nghi lan tht 13 cic bén tham gia
UNFCCC (COP13), thang 02/2008 Viét Nam da gtri t61 Ban thu ky cia Cong udc
tai liéu néu quan diém vé phuong phap ciing nhu 16 trinh thuc hién REDD, trong
d6 co dé xuat cac hoat dong can su hd trg vé tai chinh va ky thuat ctia cong déng
quéc té. Tiép theo sau d6, hang loat cac hoat dong xtc tién dé tham gia Chuong
trinh REDD nhu: t6 chtrc hoi thao qubc té: “Quan 1i ring bén viing & cac qudc gia
luu vuc song Mé Kong dé luu giir Carbon trong chuong trinh REDD - Chuan bi
cac khia canh ki thuat cho REDD”; B0 NN& PTNT guri thu bay to sy quan tam va
mong mudn dugc tham gia REDD t6i Vian phong thudng tryc cta Lién Hop Quéc
tai Viét Nam... Dap lai, Chinh phu Na Uy va Chuong trinh gidm khi thai do pha
rimg va suy thoai rimg cua Lién Hop Qudc (UN-REDD) da cir doan chuyén gia
cao cap sang Viét Nam vao thang 01/2009 dé tim hiéu mdi quan tdm ciing nhu nhu
cau tro giup cia Viét Nam trong qué trinh xay dung va trién khai REDD[21].

Tiép theo d6, Cuc Lam nghiép (nay 13 Tong cuc Lam nghiép) da phdi hop
v6i Vu Hop tac Qudc té va cac chuyén gia cua FFL, SNV, JICA va mot s t6 chirc
khac xdy dung ban dé xuat ¥ tuong du an (R-PIN) kéu goi sy tai tro cia FCPF va
dén thang 07/2008, ban dé xuat nay di duoc FCPF phé duyét va Viét Nam da
chinh thirc tr& thanh mot trong 14 nudce dau tién tham gia FCPF. Theo d6, Viét
Nam duoc tai tro 200.000 USD dé xay dung vin kién dé xuat chi tiét (R-Plan). R-
Plan da dugc thong qua, Viét Nam da dugc nhan khodan tai tr¢g khoang 2 triéu USD
dé thuc hién thi diém REDD. Ngay 10/3/2009 tai Panama, dai dién cho B0 NN&
PTNT, Cuc Lam nghiép di bao vé thanh cong dé xuat y twong Chuong trinh
REDD cua Viét Nam tai phién hop dau tién cua Hoi ddng chinh sach ctia UN-
REDD dugc t6 chuc ngay 10/03/2009 tai Panama. Theo do, UN-REDD sg tai tr¢
cho Viét Nam (cing mot s6 nudc: Indonesia, Brazil, Tanzania ...) khoan kinh phi
ban dau khoang 4,38 triéu USD nham nang cao ning luc cip qudc gia va dia

phuong dé thuc thi REDD.[14]

Vi¢t Nam tré thanh mét trong 9 nudc lam md hinh thtr nghiém vé REDD.
Chuong trinh UN-REDD Viét Nam dugc Lién hi¢p quéc tai trg va hién dang thuc
hién trong 20 thang. Bat dau tir thang 11/2009. Lam Dong 1 tinh duoc chon lam

-23-



thir nghiém. Co quan chu tri 1a Téng cuc Lam Nghiép - BO NN & PTNT. Chuong
trinh UN-REDD duoc thiét ké dé hd tro Chinh phu Viét Nam giai quyét cac van
dé phuc tap vé ki thuat va thé ché chinh sach, giup nang cao ning luc thyc hién
REDD ¢ trung wong va dia phuong, ting cudng su tham gia cua cong dong ngudi
dan dia phuong va day manh hop tac khu vyc tiéu ving song Mé Kong. UN-
REDD Viét Nam cé 3 hop phan chinh: (i) Tang cudng ning luc va thé ché cho cac
co quan diéu phdi vé REDD cép trung wong; (ii) Nang cao niang luyc quan ly
REDD va chi tra dich vu méi truong (PES) tai cip dia phuong thong qua viéc lap
va thuc hién ké hoach phat trién bén viing (tal hai huyén Di Linh, Ld&m Ha - Lam
Pong); (iii) Hinh thanh co ché chia sé thong tin vé REDD giira cac nudc trong khu
vuc va ha luu song Mé Kong [7]. Trén co sé nay, chuong trinh UN-REDD véi su
tu van cua Bao Huy (2010) di xay dung huéng dan cho cong dong, cha rimg diéu

tra do tinh giam sat carbon rung (PCM: Participatory Carbon Measurment) [23]

1.2.2.2 Cdc nghién citu vé dwong co s6, mikc phdt thdi tham chiéu dé tham gia
Chuwong trinh REDD™:

Vé phuong phéap xay dung dudng, REL di duoc t6 chic IPCC dua ra va da
duoc gidi thi¢u vao Viét Nam thong qua hang loat cac hoi nghi, hoi thao, tap huin
khoi dong REDD [9][32], d3 c6 mdt s nghién ctru ban dau vé xay dung dudng co
s0, dién hinh 12 phuong phap xay dung duong co so ciia Bao Huy (2009)[11], voi
bo dit liéu qua khir vé tai nguyén rimg va kinh té xa hoi; moé hinh hoa bién doi tai
nguyén rimg: (i) M6 hinh héa phi khéng gian: Mdi quan hé giita mat rimg véi dan
s6, phat trién kinh té thong qua twong quan Dién tich mdt rirmg = f(Dan s6, kinh té,
vi tri, giao théng, dia hinh,...); (ii) Phan tich khong gian: M6i quan hé gitta mat
rung vdi cac nhan tb khong gian dia ly: thon, xa, dudong, rung, dia hinh, .... Tac giad
da dua ra mo hinh héa duong co sé thé hién mdi quan hé giita d6 che phii rimg véi
dan sb tai tinh Pak Nong:

% che phe rung = 29879 Mat do dan so1%3 v¢i R =0,7351, P <0,05.

Ké thira phuwong phap trén, Duong Ngoc Quang (2010)[14] di xay dung
dudng Baseline cho tinh Dk Nong dwa vao dién bién tai nguyén rimg vé dién tich

tir nam 2004 - 2009 va cac dit lidu vé kinh té xa hoi clia cic nam twong dong, tac
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Lwong carbon luu giir

gia da lap duoc twong quan gitra dién tich rimg (DtR) voi din s6 nong thon
(DsoNT) va dién tich cao su (Dt _Csu) theo mé hinh: In(DtR) = 14,6665 —
0,206591*In(DsoNT+Dt_Csu) véi R?= 0,944, P <0,05; déng thoi qua viéc du bao
tang dan s6 va dién tich cao su tac gia dua ra dudng co so.

Vé xay dung mic phat thai tham chiéu REL, Bao Huy (2009)[11] d3 néu ra
phuong phap xay dung REL cu thé 1a can cir vao tinh bd sung/gia ting, c6 nghia 1a
Tin chi Carbon cia REDD chi dén dap cho nhimg cai thién gia ting luu giir
Carbon so véi kich ban tham khao vé mit giam mat rimg va suy thoai rimg. Céc
nudc/dy &n REDD phai chimg minh dugc sy gia ting do. Mat khac khi xay dung
REL thi khong ké dong gop ciia qudc gia, ving trong giam maét ring va suy thoai
ring. Tuy nhién, hién tai van chua c6 mo hinh dé mé phong murc phat thai tham

chiéu REL.

—Baseline
1.200T —Muc dong gop (REL)
REDD

600 T \

\ /_ Tin chi carbon cua
1 REDD

7
\
T \\

‘\—i. Pong gop cia qudc gia
trong giam mat rimg
2010 2012 2014 2016 2018 2020 Tthévi oian

Hinh 1.4 REDD - Dén d4p cho nhiing cai thién gia tang luu giit carbon
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(Nguon: Giam phat thai tir suy thodi va mdt rieng khdi niém - phwong phdp tiép
can. Bao Huy 2009)
1.3 Thao luan vé van dé nghién ciru:

Tir viée tham khao mot sé thong tin va két qua nghién ciru trén thé gisi va
trong nude vé nhimg van dé c6 lién quan dén phat thai, hip thu CO; cia ring, cac
van dé lién quan dén REDD, REDD*, Baseline va REL... chiing t6i nhan thiy
rang:

Mit rirng va suy thodi rimg 1 mot trong nhitng nguyén nhan quan trong gay
ra tinh trang phat thai khi nha kinh, trong d6 c6 phat thai khi CO2 va lam bién doi
khi hau toan cau. Viét Nam chung ta hdi du cac diéu kién quan trong vé co s6
phap 1y va céc tiéu chi qudc t& dé c6 thé tham gia Chuong trinh REDD*, nham
dong gop vao muc tiéu chung cua qudc té 1a giam phat thai khi nha kinh, chéng lai
su bién d6i khi hau toan cu va thay ddi vé nhan thirc cling nhu hanh dong trong
quan 1y va phat trién rimg bén vimg; bao ton da dang sinh hoc; bao ton trir lugng
Carbon rirng; ning cao cac bé chira Carbon rung; ting thu nhap cho t6 chirc, ca
nhan kinh doanh rimg, dic biét 1 nguoi lao dong truc tiép tham gia bao vé va phat
trién rimg, c6 thé sdng bang nghé rimg. Tuy nhién, day 1 van dé con kha méi mé,
cac nghién ctru co6 lién quan chua nhiéu, mot sé khai niém con dang trong giai
doan hoan thién.

Nhing nghién ctru vé hap thy CO> cia rimg 1a van dé& kha phuc tap, lién
quan dén qua trinh quang hop, ho hip & thuc vat cling nhu phu thude vao viée xac
dinh ting truong va sy dao thai cua cdy rung theo thoi gian. Trén thé gidi di co
nhiéu phuong phap duoc dua ra, nhung trong thyc té chua duoc ap dung nhiéu vi
van con nhitng han ché nhét dinh. Hau hét cac phuong phap déu xac dinh luong
du trit Carbon trong cac bé chira va phan ra trén mit dat va dudi mat dat. Pang
cha ¥ 13 c6 mot sb nghién ciru di dua ra cac mo hinh twong quan gitta lugng
Carbon duy trir voi cac nhan t diéu tra rimg. O Viét Nam da c6 nghién ctru vé hap
thu CO2 cta cac loai cay trong rimg; d6i véi rimg tu nhién thi méi chi 1 nhiing
nghién ctru thim do vé phuong phap va chua cé nghién ctru day du déi véi cac

ki€u rung, trang thai rung. Gan day mot s6 nghién ctru cua Bao Huy va cac cong

-26 -



su (2009 - 2012) d6i v6i riung thuong xanh Ty Nguyén di c6 nhitng két qua cu
thé va di mo hinh hoa duge lugng dy trir Carbon voi mét s6 nhan t6 diéu tra d&
thie hién, mé ra nhimg trién vong méi vé van dé nay.

Céc nghién ctru vé dudng co s& va mirc phat thai tham chiéu trén thé gidi
déu cin cr vao thong tin vé lich sir cac hoat dong trén mot pham vi tac dong dén
mat rimg va suy thodi rimg, bang nhiéu phuong phap khac nhau. Tuy nhién, qua
cac tai liéu nghién ctru chua théy cac tac gid dua ra dugc mo hinh thyc nghiém cu
thé va méi chi dimng lai & phuong phép. Song cac phuong phap xdy dung REL chu
yéu tdp trung vao mat rimg ma chua tinh dén suy thodi rimg. Thuc té cac khai
niém vé Baseline va REL chua c6 sy thong nhat va dang trong qua trinh hoan
thién. Tai Viét Nam, co thé noi viée nghién ctru xay dung duong Baseline va REL
chi méi 1a budc khoi dau va méi dua ra phuong phap tiép can; viée xdy dung
Baseline va REL tai Viét Nam dang gip kho khin vé co so dit liéu trong lich str,
do d6 cac nghién ctru cling méi dimg lai ¢ viéc mat rimg, con van dé suy thoai
rimg chua dugc tinh dén.

Vén d& mua ban Tin chi Carbon ngay cang tré thanh hién thyc trén thé gidi,
dac bi¢t 1a tir sau Ho1 nghi COP15 16 trinh vé thuc thi Chuong trinh REDD* da
kha 1o rang, tai Chau A moét sé dy an REDD va REDD* dang duogc thuc hién
nham muc dich dwa Chuong trinh nay vao ndi dung tiép theo cua Nghi dinh thu
Kyoto. Piéu ndy c6 nghia 1a thi truong mua ban Tin chi Carbon s& hinh thanh.

Viét Nam di tham gia Chuong trinh UN-REDD bt dau tir thang 11/2009
va dat duoc mot sb két qua budc dau. Tuy nhién so véi yéu cau, dé co thé tham gia
vao Chuong trinh REDD va REDD* van con kha nhiéu viée phai [am. Pac biét 1a
cac nghién ctru ¢6 lién quan vé xay dung duong co sd va muc phat thai tham chiéu
1a nhimg van dé kha quan trong dé c6 thé tham gia vao Chuong trinh.

Vi vay, trong pham vi thoi gian ciia mot ludn van thac sy, chiing t61 nghién
ctru x4y dung duong co sé va mirc phat thai tham chiéu tai Pak Lak, véi mong
mudn doéng gép mot phan nho vao van dé tao ra nhiing co s khoa hoc dé tham gia

vao Chuong trinh REDD va REDD™ tai nudc ta.

-7 -



Chwong 2 MUC TIEU, POI TUONG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1 Muc tiéu nghién cwru
2.1.1 Muc tiéu téng quat

Gop phan hoan thién phuong phap xiy dung dudong co s& va muc phat thai
tham chiéu dé theo ddi, bao cao va kiém chimg (MRV-Monitoring - Report -
Vertification) qua trinh phat thai CO tir suy thoai va mat rimg tu nhién.

2.1.2 Muc tiéu cu thé

Pé tai xac dinh dat duoc cic muc tiéu cu thé sau:

(i) Xay dung dugc duong co s& do qua trinh bién ddi tai nguyén ring (mat
rung va suy giam tai nguyén rung) ¢ tinh Pak Lak;

(i) Xay dung duoc mutrc phat thai tham chiéu do qua trinh bién doi tai
nguyén rimg (mat rimg va suy giam tai nguyén rumg) o tinh Pak Lak;

(iii) Du bao duoc gia tri tin chi carbon rimg va dé xuat cac giai phap vé
quan 1y va phat trién tai nguyén dé tham gia vao Chuong trinh REDD* quéc gia.
2.2 Gia dinh nghién ctru:

bé dat duoc muc tiéu nghién cuu, dé tai nay dat ra cac gid dinh quan trong
nhu sau:

- Suy thodi rimg dugc duoc hiéu l1a khi rimg chuyén tir trang thai co trix
lugng, sinh khdi cao sang trang thai thdp hon. Khi chuyén trang thai, bang vién
tham co thé xac dinh dugc sy thay doi, do d6 cé thé giam sat dugc.

- Gia dinh trit lwong ciia ting trang thai cua cackiéu rimg theo Quyét dinh sb
1030/QB-UBND, ngay 16/5/2007 ciia UBND tinh Pik Lik, Quyét dinh phé duyét
két qué ra soét, quy hoach 3 loai rimg tinh Pak Lak dugc chap nhan dé dua vao
tinh toan viéc chuyén d6i Carbon theo trir lugng.

- Gia dinh viéc xay dung baseline, REL chi tinh lugng CO2 phat thai trong
tham thyc vat rimg trén mit dat va kich ban giam phat thai duoc dya vao phan tich
cac nguyén nhan gay mat rimng va suy thoai ring ¢ tinh Pak Lak. Pong thoi luong

phat thai CO, & day khong tinh viéc di chuyén sang ving khac ma khong phat thai
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ra ngoai khong khi (vi du nhu khai thac rimg dé str dung gd vao cac muc dich
khac).
2.3 Péi twong, pham vi va dic diém déi twong nghién ciru:

2.3.1 Péi twong, pham vi nghién ciru:

Rung tu nhién & cac trang thai khac nhau cua tinh Dak Lik va lich st dién
bién tai nguyén rimg (mat rimg va suy thoai ring tu nhién trong 5 nim qua, tir
2007 dén nam 2011)

Cac dir liéu vé kinh té x4 hoi twong Gmg theo thoi gian dé 1ap Baseline va
REL dugc thuc hién trén dién tich dat 1am nghiép toan tinh bak Lak;

Mat ring: Do qua trinh nwong ray, chuyén d6i muc dich st dung ring hop
phap va bat hop phap. Ring tu nhién duoc chuyén doi sang mét loai hinh khac co
ban hé sinh thai ring tu nhién, nhu 1a ring trong, cao su, ca phé, diéu, cdy ngin
ngay ...

Suy thodi rung: Do khai thac lam dung tai nguyén rung, Itra rung lam cho
rimg thay doi vé ciu trac, to thanh loai, trit luong, sinh khéi, da dang sinh hoc...
nhung trong dé tai ndy duoc hiéu 13 sy thay doi trang thai rimg & cac kiéu rung,
hay néi khac la su suy giam vé sinh khéi va trit lugng Carbon.

2.3.2 Pic diém dbi twong nghién ctru:

2.3.2.1 Pdc diém vé vi tri dia ly, tw nhién:

Pik Lik 1a mot trong 5 tinh thudc ving Tay Nguyén, nam & khu vuc trung
tam cua vung. Phia Béc giap v6i tinh Gia Lai, phia Nam giap tinh Lam Pdng, phia
Tay Nam giap tinh Dak Nong, phia Pong giap tinh Pha Yén va Khanh Hoa, phia
Tay giap véi Vuong quéc Campuchia. Pik Lak co nhiéu tuyén duong giao thong
quan trong ndi lién vai cac tinh trong ving TAy Nguyén va Duyén hai mién Trung.
Vé giao thong, c6 qudc 16 14 chay doc tinh, n6i Pak Lak voi Gia Lai (phia Bac) va
v6i Pak Nong (phia Nam); qudc 16 26 ndi tinh véi TP. Nha Trang (Khanh Hoa) va
quéc 10 27 @ TP. ba Lat (Lam Déng) 1a hai trung tdm du lich 16n cta ca nudc; ¢
san bay Buon Ma Thudt du kha ning phuc vu cac chuyén bay trong nudc va khu

vuc ASEAN.
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Sau khi chia tach tinh PBak Lak thanh hai tinh Bdk Lak mai va tinh Bak
Nong (12/2003), dién tich ty nhién toan tinh la 13.125 km?, chiém khoang 24%
dién tich toan vung Tay Nguyén. Vi 15 don vi hanh chinh, bao gém: thanh ph
Buon Ma Thudt (trung tadm tinh ly), thi xa Budn HO va 13 huyén la Ea H'leo, Ea
Stp, Krong Nang, Krong Buk, Buon Pon, Cu M’Gar, Ea Kar, M’DPrak, Krong
Pik, Krong Bong, Cu Kuin, Krong Ana va huyén Lik.

Dia hinh cua tinh Pik Lk c6 su xen ké gitra cac dia hinh thung liing, cao

nguyén va nui cao, ¢ hudng thap dan tir Pong Nam sang Tay Bic.

Khi hau tinh Pik Lik vira mang tinh chét khi hau cao nguyén nhiét déi am,
vura chiu anh huong ctua gi6 mua Tay Nam kho nong. Khi hau c6 2 mua 10 rét,
mua mua bat dau tir thang 5 dén hét thang 10, tap trung 90% luwong mua hang
nim; mua kho tir thang 11 dén thang 4 nim sau, luong mua khong dang ké. Nhiét

do trung binh ndm 23 - 24°C.

Pik Lik co nhiéu song sudi, phan b déu trén dia ban tinh, mat do song
sudi 0,8 km/km?2 Pak Lik co6 hai hé thong séng chinh 1a Sérépok va song Ba voi

nhiéu thac, ghénh dep va co trit lugng thuy dién khé 16n.

Tai nguyén dat cua Pak Lik rat phong pha véi 11 nhom va 84 don vi dat
dai. Trong do cac nhom dét chinh la dit x4m (Acrisols) chiém 45,6% dién tich tu

nhién, nhém dat dat do (Ferrasol), chiém 24,8% dién tich ty nhién. [19]

2.3.2.2 Ddc diém vé tai nguyén rimg:

Theo s6 lidu dién bién tai nguyén rimg va dat 1am nghiép cua tinh Pik Lak
dén cubi nam 2011, dién tich dit 1am nghiép cé rung la 466.329,16ha, trong do:
Rung tu nhién 1a 429.306,71ha; riung trong 1a 37.022,45ha. Dién tich dat 1am
nghiép dugc quy hoach thanh ba loai rimg gom: Rimg dic dung 126.744.33ha;
rimg phong ho 57.949,01ha; rimg san xuat 432.593,06ha. [1]

Nhin chung vé dién tich va chat lugng rimg ty nhién dang tiép tuc bi suy
giam. Néu chi so sanh véi nam 2007, thi dién tich ring ty nhién nam 2011 la

429.306,71ha, gidm 39.918,69 ha, trong d6 do chuyén ddi muc dich s dung khac
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1én t6i 23.831,31ha, chiém 59,7% dién tich rung tu nhién bi thu hep. Khong chi
dién tich rung bi thu hep ma ca trang thai rirng ciing bi suy gidm, vi du nhu rung
ban thuong xanh va thuong xanh trang thai Illas, IIIb va IV, bi giam 1.507,82ha;
rung khop Rillai, Rllla; va RIVc giam 4.382,96ha; rimg hdn giao 10 6 tre nira
giam 290,15ha... Dién tich rimg bi thu hep do nhiéu nguyén nhan nhu chuyén muc
dich str dung dat sang trong ciy cong nghiép ké ca trong va ngoai ké hoach; pha
rimg 1am nuong riy; chuyén rimg tre, nira sang trong rimg. Ngoai ra, chit luong
rimg bi suy giam 1 do khai thac lam dung rimg qua muc, 1am chuyén di trang

thai rirng tir cao xudng thap...

2.3.2.3 Bdc diém vé dan cu:

Nam 2011, dan s trung binh toan tinh 1.771.844 ngudi, trong d6 dan sb d6
thi chiém 24%, con lai chu yéu 1a dan s nong thon chiém 76%. Dan cu Dak Lak
1a cong ddng gom 44 dan toc cing chung song, trong d6 ngudi Kinh chiém trén
68%; cac dan toc thiéu s6 nhu Edé, Mnéng, Thai, Tay, Nung,... chiém gin 32%
dan sd toan tinh. Mat d6 dan s6 trung binh toan tinh gan 135 ngudi/km?2. Dan sb
phan bd khong déu trén dia ban cac huyén, tip trung chi yéu ¢ thanh phd Buodn
Ma Thuét, thi trdn huyén ly, ven cac truc quéc 10 14, 26, 27 chay qua nhu Krong
Buk, Krong Pik, Ea Kar, Krong Ana. Cac huyén c6 mat d6 dan s thap chu yéu la
céc huyén dic biét kho khian nhu Ea Stip, Buon Pon, Lik, Krong Bong, M’Drik.
Ngoai cac dan toc thicu sb tai chd con co s dong khac dan di cu tir cac tinh phia

Bic va mién Trung dén Pak Lak sinh co 1ap nghiép.

Ty 1é tang dan s6 ty nhién trung binh hang ndm giam manh, nam 2011, ty 1
tang dan s6 tu nhién 1a 9,9%o0, giam 4,1%o0 so v&i nam 2005. Trong nhitng nam
gﬁn day, dan sb6 cua Pik Lik c6 bién dong do tang co hoc, chu yéu la di dan tu
do[2].

2.3.2.4 Dic diém vé kinh té - xa hi tinh Dik Lak giai doan 2007 - 2011:
- V¢ kinh té, Pak Lak luon giir duoc toc d6 ting trudng cao, ting truong
binh quan giai doan 2007-2011 dat 12,42%/nam. Cac nganh kinh té duy tri duoc
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tang truong on dinh, ting truong binh quan nim cla cac nganh: Cong nghiép- xay

dung dat 17,6%, Dich vu dat 19,4%, N6ng - 1am - ngu nghiép dat 7,2%.[2]

Co cau kinh té chuyén dich theo hudéng giam ty trong néng 1am nghiép, ting
dan ty trong céng nghiép - xay dung va dich vy, gop phan thic ddy nhanh tién
trinh cong nghi¢p hoda, hién dai hoa. So voi nam 2007, nam 2011, theo gia thuc té,
ty trong Nong - 1am - ngu nghiép giam tir 60% xudng con 53,6%; cong nghiép -
xay dung tang tir 15,8% lén 17,3%; dich vu tang tir 24,2% 1én 29,1%.[2]

- Kinh té phat trién d3 tao diéu kién cho vian hoa, xi hoi phat trién.

Chat luong gido duc co nhiéu tién bo, viéc boi dudng, dao tao gido vién dat
trinh do chuén va trén chuén duge chu trong; Ty 1& tré em di mau gi4o va hoc sinh
di hoc diing d6 tudi ting qua cac nam. Ty 18 hoc sinh dan tdc thiéu s ting dan qua
ting nam; Tinh dd hoan thanh phd cap trung hoc co s& vao nim 2009. Co s& vit
chét truong hoc da duoc dau tu xay dung theo huong kién ¢ hoa, chuén hoa, hién
dai hoa, dap tmg yéu cu nang cao chat luong gido duc. Hé thdng truong cao ding,
trung cdp chuyén nghiép, day nghé dugc cung cd va md rong ca vé quy md va
nganh nghé dao tao, dép ting ngay cang tt hon yéu cau vé dao tao ngudn nhan luc

cua dia phuong.

Mang ludi y té tir tinh dén co s& duoc quan tam cung c¢d, can bd y té co s
dugc ting cudng, cac chuong trinh y t& qudc gia, cac chinh sach y té cho nguoi
nghéo, tré em va déng bao dan tdc thiéu sd thuc hién dat két qua tdt. X3 hoi hoa
linh vuc y té, chim soc stc khoe ngdy mot manh mé hon di gop phan nang cao
chét luong phuc vu.

Céc hoat dong vin hoa ngay mot phat trién, cac 18 hoi ctia dja phuong, cia
khu vuc va qubc gia duoc to chic thuong xuyén. Cac hoat dong thé duc thé thao
ngiy cang da dang vé ndi dung va hinh thirc. Thé thao thanh tich cao dat két qua
kha, s6 van dong vién dat giai qudc gia ngay cang nhiéu.

Tém lai, dic diém vé vi tri dia 1y, dia hinh, hé thong thuy van, khi hau va

dat dai... da tao diéu kién cho Pk Lik co6 hé sinh thai rimg kha phong phi, 1a noi
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hoi tu cua h¢ dong thuc vat cua nhiéu ndi va 1a noi ¢6 nguén tai nguyén sinh vat
phong pht vao bac nhit ¢ Viét Nam va ciing 13 noi du trit lugng CO2 khé 16n cta
Vi¢t Nam. Song, cling do nhiing diéu kién thuén loi d6, tinh Pak Lak cling 1a noi
dan s6 ting kha nhanh; dong thoi trong mot thoi gian dai viéc phat trién kinh té
cta tinh 13 san xuit nong nghiép, nhung chu yéu mé rong vé quy mé, do viy ap
luc vé giai quyét dat san xuat nong nghiép, dat & va cac loai dat khac, dan dén tac
dong manh mé dén dién tich rung ty nhién, mat khac do nhiéu nguyén nhan khac
nhau nén tai nguyén rimg ciing bi anh hudng nghiém trong ca vé mit dién tich va
chat lugng. . .kéo theo su suy giam vé luong du trit CO2 tir rimg tu nhién.

2.4 NOGi dung nghién cuwru:

Pé tai thuc hién cac nodi dung nghién ctru chinh sau:

(i) Phan tich dién bién tai nguyén rung dé xac dinh luong CO2 phat thai do
suy thodi rimg va mat rimg tai Dik Lak trong giai doan 5 nam: 2007 — 2011 va cé4c
nhan t6 anh hudng dén phat thai CO2 dé 1ap duong co so.

(ii) Thiét 1ap muc phat thai tham chiéu tai tinh Pak Lak.

(ii1) Tinh toan gia tri CO2 giam phat thai tir reng so véi REL khi tham gia
Chuong trinh REDD".

(iv) Dé xuét cac giai phap vé quan Iy va phat trién tai nguyén rimg 6n dinh dé
c6 thé tham gia ban tin chi carbon rimng théng qua chuong trinh REDD".

2.5 Phwong phap nghién ctru
2.5.1 Phwong phap luan téng quat

Puong co sé (baseline) la duong biéu dién lugng phat thai CO; trong qua
khtr do suy thoai va mat ring va né bi chi phdi boi nhiéu nhan té phuc tap nhu
kinh té, xa hoi, chinh sach; do vay tiép can dé thiét 1ap baseline dya vao dir liéu
tai nguyén ring qua khar va mdi quan hé cia né véi cac nhan té nay. Bé luong hoa
baseline, md hinh hoi quy da bién duoc sir dung dé phan tich cac nhan té anh
huong va chi ra sy bién d6i CO2 theo thoi gian.

REL la duong giam phat thai so véi baseline trong tuwong lai khi tham gia

REDD* va né la sy dong gop ciia mdi qudc gia trong nd luc bao vé ring, ¢ Viét
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Nam ma cu thé Ia & tinh Dak Lak, d6 1a sy dong gop trong bao vé cac loai ring
dac dung va phong hd. Nhu vay REL duoc thiét 1ap trén co s& dix liéu quy hoach
ring phong ho va dic dung trong it nhat 5 nim dén va né phai nam phia trén
duong baseline.

2.5.2 Phwong phap nghién ctru cu thé

2.5.2.1 Xdy dung dwong co so (baseline)
Puong co so 1a mo hinh toan biéu thi sy thay doi lugng CO2 tir dién bién tai

nguyén rung tu nhién (dién tich, trir luong, chat luong) trong qua khir (5 ndm) va
nhan t6 kinh té xa hoi anh hudng dén su thay doi d6 thong qua mo hinh da bién.
Ttr m6 hinh dudng co s¢ dang mo hinh todn s€ gitp cho viéc du bao kha nang thay
d6i phét thai CO2 tir rimg trong thoi gian dén (5 nam), tir d6 dua ra duoc cac giai
phap han ché suy thoai rimg va mat rimg dya vao cac nhan t6 anh huong di phat
hién.

Theo IPCC (2006), baseline duoc lap tuy theo cach tiép cin va quy mé cua
REDD, c6 thé 1a cap qudc gia, hodc cép ving hodc cap dy an; cdp cang rong thi
tinh phtrc tap va khé khan trong 1dp mo hinh cang cao vi nd phu thudc vao do tin
cdy va kha nang thu thap dit liéu tai nguyén ring va cac nhan t6 kinh té xa hoi
trong qua khtr. Dé tai nay ciing dya vao nguyén 1y chung trong lap baseline cia
IPCC tuy nhién chi la thu nghiém véi quy mod trong pham vi mdt tinh va véi su
bién dong tai nguyén rimg tu nhién vé dién tich (thé hién sy mat rimg) va trang
thai rimg (thé hién suy thodi rimg) trong mot khoang thoi gian ngan (5 nam).

Trén co s d6, phuong phap 1ap dudng co s& gdm cac budc sau:

(i) Thu thap dir liéu dién bién tai nguyén rimg vé dién tich va trang thai theo
ting kiéu rimg va theo thdi gian (tir nam 2007 dén 2011- tir khi tinh Pak Lak quy
hoach lai 3 loai ring). S lidu dugc thu thap tir ngudn cua co quan quan ly dit liu
ring nha nudc 1a Chi cyc Kiém 1am tinh thudc S& NN&PTNT. S6 liéu bao gom
dién tich rimg va trang théi rimg cua timg kiéu rimg qua timg nam. (Phu luc 1)

(i) Udc tinh lwong Carbon tich iy hoac CO2 hap thu cho mdi trang thai,

Kiéu rimg theo timg nam:
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- Pbi véi rung 14 rong thuong xanh va nira rung la: Sir dung mé hinh sinh
trac (allometric equations) dé wéc tinh sinh khdi va Carbon ring tir két qua nghién
ctru dé tai cip Bo trong diém cua Bao Huy va cong sy (2012): “Xac dinh CO2 hép
thu cua rung 14 rong thudong xanh vung Tay Nguyén lam co sé tham gia chuong

trinh giam thiéu khi phat thai tir suy thodi va mat rimg” [12]

M hinh ugc tinh Carbon 1am phan phan thuc vat than gd trén mat dat
(TAGTC, tan/ha) dua trir lwong 1am phan (M, m3/ha):
In(TAGTC_tan_ha) = -1,13404 + 1,0051*In(M_m3_ha), véi R? = 0,993 va P<
0,05; n = 90.

- P4i véi rimg tre 16 6: St dung md hinh wdc tinh sinh khdi va Carbon cua
16 & cua Giang Thi Thanh (2011) [18].

M6 hinh wéc tinh Carbon 1am phan phan rimg 16 6, tre nira trén mit dat (C,
tan/ha), dua vao dudng kinh binh quén cua 16 9, tre ntra (cm); N mat do cdy binh

quan/ha:

In(C) = -0,0534 + 0,3660*DBH + 0,00013*N, v4i R? = 0,977 va P< 0,05;
n= 83.

- P6i v6i rimg hon giao 16 6, tre ntra voi gd 4p dung hai twong quan trén dé

ngoai suy chung cho rimng hdn giao 16 6/tre nira - gd.

- Pbi véi rung khop: Ké thira md hinh udc tinh Carbon phan trén mat dat
(AGTC, kg/cay) cy ca thé ring khop dua vao duong kinh binh quan (D13 (cm))
ctia Bui Hién Duc va bo mon Quan Iy tai nguyén ring va Méi trudng — truong Dai
hoc Tay Nguyén (2011) [3]:

AGTC (kg) = 0,0185D"2,8827, R2 = 0,9625, P< 0,05, n = 44

Ké thira s6 liéu 13 6 tiéu chuan so cap: 50m*50m = 2.500m? do tat ca cac
cay c6 duong kinh D13> 30cm; trong 6 tiéu chuan nay chia thanh 5 6 thtr céap:
10m*10m = 500m? do dém tat ca cac cdy c6 duong kinh 5< D1.3 <= 30cm (phu

luc 7). Tir mo hinh cay ca thé, suy ra trit luong carbon 1am phan (TAGTC) va lap
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mo hinh quan hé véi trit luong rimg (M) dé tir d6 quy doi tir trix lugng ring khop
sang luong Carbon.

- Bdi v6i rimg thong tu nhién va rimg 14 kim st dung viéc xac dinh Carbon
lam phan thdng qua hé sb chuyén d6i BEF (tin/m3) = B/GSV (Timothy, R.H. P.;
Sandra, L. B. and Richard,A. B. (2007)), trong d6 B: sinh khéi rung (tdn/ha) va
GSV (trir lwong cay ding, m3/ha). Tur hé sé BEF, suy ra duoc sinh khdi B
=BEF*GSV va lugng Carbon 1am phan C = Bx0,47 (IPCC 2006).[33]

- Vi¢c xac dinh trtr lugng rung ty nhién dugc can cir vao biéu uge tinh trit
luong rumg theo Quyét dinh sé 1030/QD-UBND, ngay 16/5/2007 cia UBND tinh
Pik Lak, Quyét dinh phé duyét két qua ra soat, quy hoach 3 loai rimg tinh Pak
Lik, 4p dung cac mo hinh tuong quan ké thira va lap dugc nhu da néu & trén dé
quy d6i trir lwong Carbon cia ting trang thai rimg, kiéu rimg. Tl wdc tinh triv
luong Carbon cia timg trang thai, kiéu rimg binh quin, cin ct vao s liéu dién
bién tai nguyén rimg qua cac nam ta tinh todn dugc téng trit lugng Carbon luu trit
trong rung ty nhién (phﬁn thuc vat than go, 16 0, tre ntra trén mat dét) o tinh bak
Lik qua cac nam. Sau d6 quy d6i dugc lwong CO2 hip thy cta rimg tu nhién qua
c4c nam, bang phuong phap quy d6i CO2 = (44/12)*C = 3,67*C.

(iii) Thu thap cac dit liéu kinh té, x3 hoi twong dong voi thoi gian véi dir
liu bién dong tai nguyén rimg, bao gém céc thong tin c6 lién quan nhu: Dan sb,
dan sb nong thon; Dién tich mot s6 cay trong chu yéu tai Pak Lak: Cao su, Ca phé;
cdy noéng nghiép ngin ngay... Cac dir liéu nay duoc thu thap tir Nién gidm thong
ké hang nam; (Phu luc 2)

(iv) Lap co s¢ dit liéu vé thay doi lugng CO2 vdi cac nhén t6 kinh té, xa hoi
lién quan tr nam 2007 dén 2011. Co so dit liéu duoc 1ap trong Excel va chuyén
vao phan mém Statgraphics Centurion dé phan tich theo mé hinh ham héi quy da
bién y= f(xi), trong d6 y: lwong CO2 rung theo thai gian; xi: Cac nhan té kinh té xa
hoi theo thoi gian. M6 hinh duoc danh gia theo cac nguyén tic co ban sau:

- Céc bién tham gia md hinh c6 phan b6 chuan, néu chua chuan sé dugc doi

bién s6 va dat yéu cau la chuan hoa do léch, d6 nhon nam trong pham vi: — 2 dén
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+2. Néu mét bién s6 chua chuan thi ¢6 hai phuong an: (i) Chuan hoéa bang cach to
hop bién; dbi bién sbé nhu 1/xi; log(xi), sqrt(xi), exp(xi), X", ..; bai vi cac bién sb
thu thap 1a roi rac, viée ddi bién sb gitp cho day so trd nén lién tuc va dép ung su
chuan héa; (ii) Trong trudng hop ddi bién sé nhiéu 1an van chua dat chuan, thi co
kha ning chwa du mau quan sat; va bién sb nay can duoc loai ra va ¢ kién nghi
theo di thu thap bo sung dé ¢ thé phan tich trong mé hinh & cac nghién ciru tiép
theo.

- Phat hién mdi quan hé nhan qua giita cac bién y va xi voi nhau: Str dung
cong cu phan tich quan hé giita cic bién s6 dé phat hién cac mdi quan hé & muc
nghia P < 0,05 — 0,1; tir day lap duogc so dd cay vén dé, nguyén nhan hdu qua cia
mat va suy thoai rimg ¢ dia phuong.

- Thiét 1ap mo hinh toan bién di tai nguyén theo cac nhan té anh huong
(Baseline): Trén co so cc bién sb xi dugc chuan héa va c¢6 quan hé véi y va quan
hé v6i nhau da phat hién budc trén; thim do nhiéu dang ham da bién, phi tuyén va
t6 hop bién khac nhau dé tim mé hinh thich hop theo cac tiéu chuan thdng ké: Hé
s6 xac dinh R2 tdn tai & mirc P<0,05 va cac tham sb grfm cac bién sb xi, to hop bién
kiém tra theo tiéu chuén t tdn tai d muac P < 0,05 -0,1.

- M@ hinh, dau cac bién sé phai phu hop véi quy luat thay doi ring vai cac
nhan té kinh té xa hai trong thuc té.

Ta md hinh y = f(xi) nay, du bao sy thay d6i lugng CO2 caa ring trong 5

nam dén - d6 la dudong Baseline.

2.5.2.2 Xay dung mirc phat thai tham chiéu REL
Trén co so dit liéu dién bién tai nguyén rimg tir nam 2007 dén 2011duoc

thu thap theo 3 loai rimg: phong ho; dic dung va san xuit. Xem nhu su dong gop
cua tinh Bak Lak khi tham gia Chuong trinh REDD™ 1a cac rung phong ho va rung
dic dung. Diéu nay ciing pht hop véi nguyén tic bd sung khi xay dung mirc phat
thai tham chicu REL.

Viéc xéc lap REL dua trén mo hinh hoi quy da bién dé phat hién cac nhan

t6 cha dao anh huong dén thay ddi luong CO; tir rimg tu nhién dugc quy hoach la
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rimg dic dung va rimg phong ho (CO2rungPHDD) tir nam 2007 dén 2011 va lap
mo hinh toan (CO2rungPHDD) trong Statgraphics dudi dang y = f(xi), trong do y
1a lugng dy trit CO, tir ring ddc dung va rimg phong hd va xi 1a cac nhén té kinh
té xa hoi. Cac budc thuc hién tuong tu nhu 1ap duong Baseline. Dit gia thuyét cac
nhan t tac dong khi tham gia Chwong trinh REDD*, s& lam cho lugng CO: tir
rung tu nhién phong ho, dac dung tang 1én trong giai doan 2012 - 2015 so voi san
xuét kinh doanh binh thuong nhu giai doan 2007 - 2011, sy chénh 1éch nay xem
nhu 14 mic dong gop luong CO2 cua tinh Pak Lak va mirc phat thai tham chiéu

dugc xac lap trén co s¢ duong baseline cong voi mirc dong gop CO2 qua cac nam.

2.5.2.3 Xac dinh tin chi Carbon tir rirng san xuat théng qua kich ban khi
tham gia chwong trinh REDD+

(i) Xéac dinh s6 tin chi Carbon (CERs) qua timg nim cua giai doan 2012
— 2015. Trén co s& xay dung kich ban khi tinh Pak Lak tham gia Chuong trinh
REDD*, du bao duoc lugng CO2 giam phat thai tir ring tir nhién so vai tham chiéu
nhu muyc 2.5.2.2, tir day xac dinh duogc s tin chi Carbon (CERs). Tin chi Carbon
duoc tinh la: Lugng CO2 du trit theo kich ban c6 sy tic dong cia Chuong trinh
REED da trur di luong CO2 theo kich ban kinh doanh binh thudng cta giai doan
2007 - 2011 va lugng CO2 dong gop cua tinh Bak Lak tr rung phong ho, dic
dung.

(ii) Thu thap thong tin vé don gia cua tin chi Carbon (CERs) trén thi
truong thé gidi va khu vuc ASEAN;

(111) Tinh gia tri tin chi Carbon (CERs) tiing ndm va trung binh khi tinh
bak Lak tham gia Chuong trinh REDD™ giai doan 2012 - 2015.
2.5.2.4 D& xuit cac giai phap vé quan ly va phat trién tai nguyén rirng bén

virng:
(1) Dya vao céac nhan t6 anh huong thong qua duong Baseline va REL.
(ii) Str dung cong cu phén tich cay van dé dé dé xuat cac giai phap quan

1y va phat trién tai nguyén rimg on dinh.
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Chwong 3 KET QUA NGHIEN CU'U
3.1. Quy déi lweng carbon Iwu triv theo tirng kiéu rivng va trang thai
rirng
3.1.1 M6 hinh xac dinh lworng tich Iy Carbon cua rieng khop

Ké thira ké qua nghién ctru cua Bui Hién Dtc va bo mon Quan ly tai
nguyeén ring va Mai truong, (2011) [3] d6i voi cdy ca thé binh quan cia ciy ring
khop, véi tuong quan:AGTC (kg) = 0,0185D72,8827, R? = 0,9625, P< 0,05, n=
44 trong d6 AGTC la luong Carbon luu trit trong cay, don vi tinh 1a kg; D 1a
duong kinh tai vi tri 1,3m.

Déng thoi ké thira s6 liéu diéu tra rung khdp trén dia ban tinh bak Lak, voi
13 & tiéu chuan so cap: 50m*50m = 2.500m? do tat ca cac cdy c6 duong kinh D13>
30cm; trong 6 tiéu chuan nay chia thanh 5 6 thtr cdp: 10m*10m = 500m? do dém
tat ca cac cay co duong kinh 5< D1.3 <= 30cm (phu luc 7).

Tu do, 1ap tuong quan gitra lugng Carbon luu trit/ha rung (TAGTC), don vi
tinh tdn/ha véi trir lugng rimg (M), don vi tinh m%ha, mé hinh cy thé la:
Ln(TAGTC _t ha ) = 7,13016 — 12,9911*1/Ln(M _m3_ha ), v4i R?=0,934,
P=0,0000 (3.1)

Trong do:

- TAGTC _t ha : Trir lugng Carbon/ha ciia cay gb trén mat dat caa lam

phan, don vi tinh tin/ha;

- M _m3 ha : Trit lugng go/ha rimg, don vi tinh m3/ha.
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Hinh 3.1 M6 hinh tuong quan trit lugng Carbon véi trit lugng g ciia rimg khop.

3.1.2 Quy déi lwong Carbon lwu trir theo tirng kiéu rirng va trang thai

rieng:

Trén co s& quy dinh trit lugng trung binh cia timg trang théi theo timg kiéu

rung tai tinh Pak Lak trong qua trinh ra soat, quy hoach 3 loai rung tinh Bak Lak

[20] va cac md hinh néu tai muc 2.5.2.1 va muc 3.1.1 ndi trén, xac dinh duogc

lugng Carbon luu trir trong 01 ha rirmg nhu sau:

Bdng 3.1 Quy doi lwrong Carbon theo tirng kiéu rirng va trang thdi rimg

DN

S6 | Kiéu rirng va | Phwong phap chuyén doi, Trir lwgng | Lwgng
T | trang thai MO hinh wéc tinh Carbon gd (m3/ha)/ | Carbon cay
T |ring 10 6 g6/10 6 trén
(cay/ha) mit dat
(tdn/ha)
I | Rung thwong
xanh va
1/2thuong IN(TAGTC _tan_ha) =-
xanh 1,13404 + 55 573
1|1Va, IVb : :
2 [1lib, Ilia 1,0051%In(M_m3_ha) 253 83,73
3| 111a2 154 50,84
4 1llal 75 24,67
5[1b 30 9,82
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DN

S6 | Kiéu rirng va | Phwong phap chuyén doi, Trir lwgng | Lugng
T | trang thai mo hinh wéc tinh Carbon gd (m3ha)/ | Carbon cay
T |rimg 166 g6/10 6 trén
(cay/ha) mit dit
(tin/ha)
Rirng 10 6
Il | thuan In(C) =-0,0534 +
L6 6 0,3660*DBH + 0,00013*N 0000 20,68
Hon glao go0 - 33.72
Il | tre nira
1 |Lb6, trenira g"éggo;g’éoff 0 00013 3000 14,00
IN(TAGTC tan_ha) = -
2 | Go 1,13404 + 60 19,71
1,0051*In(M _m3 ha)
Rung thong, | C =B*0,47 B=GSV*BEF,
IV | la kim => C=GVS*BEF*0,47
1| Giau GSV>100 m?ha, BEF = 141 53,68
0,81t/m?
Trung binh GSV=10 - 100m3/ha, BEF = 131 49,87
2 0,95t/m?®
3 —
2| Ngheo GSV< 1102231://?7?3 BEF 75 33,49
v | Rimg khop
1|RIVa, RIVD 140 90,13
2 | Rllla, RIlb LN(TAGTC _t ha )= 140 90,13
3| RIllla2 7,13016 — 12,9911*1/L.n(M 114 80,42
4 | RIVc ~m3_ha) 75 61,63
5| Rlllal 75 61,63
3.2 Xay dwng dwong co’ sé (Baseline):

Trén co so thu thap hé thong dit liéu tir ndm 2007 dén 2011 cia tinh Pak

Lik, bao gdbm dién bién tai nguyén rimg theo timg kiéu rimg va phéan theo quy

hoach 3 loai rimg; sir dung két qua chuyén d6i lwong Carbon luu trit tai muc 3.1.2

dé tinh toan lugng Carbon cho ring tu nhién thay doi qua cac nam (phu luc 3) ; tir

C suy ra COz ¢ cac thoi diém (CO2 = 3,67*C) va cac nhom nhén té kinh té xa hoi

nhu dan s, toc do tang dan so, dan s6 ndng thon, toc do tding dan s6 ndng thon,

GDP, GDP nganh nong nghi¢p; gia tri san xuét 1am nghi¢p; gia tri san xuét khai

thac 1am san; di¢n tich cay lau nam, dién tich cay hang nam va dién tich cac loai
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cdy cong nghiép dai ngdy chinh nhu: ca phé, cao su, diéu, hd tiéu... (phu luc 4).
Phén tich méi quan hé gitta bién sé luong CO rimg ty nhién véi cac bién lién
quan trong statgraphics centurion, cho thdy v&i P< 0,05 thi luong CO2 ring tur
nhién c6 quan hé chat voi dan $6, toc do tang dan s6, GDP, GDP nganh néng
nghié¢p, dién tich cdy hang nam, di¢n tich céc loai cay cong nghi¢p dai ngay chinh
nhu: ca phé, cao su, hd tiéu. Tuy nhién khi dua cac nhan t6 vao 1ap twong quan
dam bao theo quy luat, sau khi d6i bién s6 da 1ap duoc twong quan sau: (phu luc 5)

Ln(CO2rtn _tan ) = 17,8183 - 2,96811E-45*(DS _ng_+Shn_ha )7 +
0,692879*Sqgrt(Ln(GDP _ty dg )-Ln(GDPNN _tydg )) 3.2)

Véi R? = 0,9925, P= 0,0075, trong dé: P theo bién (DS_ng_+Shn_ha )7 =
0,0279; P theo bién Sqrt(Ln(GDP _ty dg )-Ln(GDPNN _ty dg_)) = 0,0535

+ CO2rtn_tan : Luong CO2 hap thu trong rimg ty nhién cua tinh Pak Lik,
don vi tinh: tin;

+ DS ng : Dan s trung binh nim, don vi tinh: ngudi;

+ Shn_ha : Dién tich cdy hang ndm, don vi tinh: ha;

+ GDP: Tong gia tri san pham/nam (theo gia so sanh), don vi tinh: ty dong;

+ GDPNN _ty dg_: Tong gia tri san pham nong nghiép/nim (theo gia so
sanh), don vi tinh: ty dong;

- Pé xay dung duong baseline, dién bién lwong CO2 bi phét thai do suy
thoai rimg va mat rimg theo ting nim, xac lap cac twong quan giita bién s6 DS
_ng_; Shn ha ; GDP ty dg ; GDPNN _ty dg_ v6i nam (phu luc 5), két qua nhu

Sau:
+ GDP _ty dg_ = (-2,48581E9 + 1,2431E6*Nam), véi R?= 0,995446
P=0,0001 (3.3)

+ GDPNN _ty dg_ = (-5,97793E8 + 300564*Nam), véi R?= 0, 998708
P=0,0000 (3.4)

+DS _ng_ = (-3.64034E7 + 18983,4*Nam), véi R?= 0,999206 P=0,0000 (3.5)

+Shn_ha_ = (-9,89057E6 + 5072,8*Nam), véi R%= 0,871142 P=0,0204 (3.6)
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Thay céc bién s trong twong quan (3.2) theo nim tir cac tuong quan (3.3,

3.4, 3.5 va 3.6) xac lap dugc duong baseline theo mo hinh sau:

(CO2rtn _tan ) = Exp(17,8183 - 2.96811E-45%(-3,64034E7 +
18983,4*Nam-9,89057E6 + 5072,8*Nam)”7 + 0,692879*Sqrt(Ln(-2,48581E9 +
1,2431E6*Nam)-Ln(-5,97793E8 + 300564*Nam))). (3.7)

Nhén xét: Theo twong quan (3.7) cho thiy lugng CO2 hip thu tir ring tu
nhién ngay mot giam, do cac nhan té kinh té - x4 hoi tic dong, theo tuong quan
(3.2) thi nhén t tac dong lam suy giam luong CO2 hap thy tirimg tu nhién rd nét
nhat 14 dan sb trung binh hang nim va dién tich cdy hang nim ting 1én 1a nhan to
chu dao, diéu nay phu hop véi quy ludt chung 1a do ap luc ting dan sé va mé rong
dién tich cay hang nim sé& 1am gidm dién tich rimg tu nhién hoic khai thac gb 1am
suy giam chat luong rimg. Gia tri tong san pham trén linh vuc noéng nghiép gia
tang thoi gian qua cha yéu 1a do ting quy mé vé mat dién tich, viéc gia ting gid tri
san phim nong nghiép thong qua ap dung cac tién bo khoa hoc ki thuat con nhod
bé, vi vay ciing anh hudng rat 16n dén tai nguyén rimg. Bén canh d6 nhan td tac
dong tich cuc dén viéc han ché suy giam lugng CO2 hap thy tir rimg tu nhién rd
nét nhat 1a tong gia tri thu nhap toan tinh, diéu nay cling phu hop véi quy luat
chung 1a thoi gian qua tdng trudng cac nganh cong nghiép va dich vy nhanh, vié¢c
chuyén dich co cau kinh té sang linh vuc cong nghiép va xay dung, thuong mai va
dich vu nhanh hon; gié tri dong goép vao GDP cua céac linh vuc nay ngay mot 1on

hon, do vay s€ tdc dong gian ti€p dén viéc han ché dén suy thoai va mat rung. ..

3.3 Xay dwng mirc phat thai tham chiéu REL:

Véi quan diém xem dong gop cia tinh Pak Lak vao giam phat thai CO2 khi
mat ring va suy thoai rimg bang viéc khong tinh dén luong hap thu CO> tir rimg
dic dung va ring phong ho gia ting 1én so voi san xuat kinh doanh binh thudng
khi tinh Pak Lak tham gia Chuong trinh REDD™. Tuong ty nhu viéc phat hién
nhan t6 anh huéng dén sy thay d6i lugng CO; tir ring ty nhién & trén, viéc phat

hién nhan t6 anh huong dén su thay ddi lugng CO: tir rimg tu nhién dugc quy
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hoach 13 rimg dic dung va phong ho (do mat ring va suy thoai rimg dic dung va
phong ho). Tur dit liéu duoc thu thip va quy dbi (phu luc 6) dwa vao phan tich
trong statgraphics centurion, cho thay véi P< 0,05 thi lugng CO cta rirng ti nhién
duoc quy hoach 1a rimng phong ho va dac dung cé quan h¢ chat voi dan s6, toc do
taing dan s6, GDP, GDP nganh néng nghiép, dién tich cdy hang nim, dién tich
diéu. Tuy nhién khi dua cac nhan té vao 1ap twong quan dam bao theo quy luat,
sau khi d6i bién s da 1ap duoc twong quan sau (phu luc 5):

Ln(CO2rungPHDD) = 21,3483 + 0,00102456*Sqrt(GDP _ty dg_-
GDPNN _ty dg_) — 1,25676E-18*(DS _ng_)"3 (3.8)

Véi R%= 0,980924, P= 0,0191; trong d6 P theo bién Sqrt(GDP ty dg -
GDPNN _ty dg )= 0,0798; P theo bién (DS ng )*3 = 0,0738. Trong do:

+ CO2rungPHDD : Luong CO, hap thy tir rimg ty nhién dugc quy hoach 1a

rimg phong ho va dic dung cua tinh Pak Lak, don vi tinh: tin;

+DS_ng_: Dén s6 trung binh nam, don vi tinh: nguoi;

+ GDP: Tong gia tri san pham/nam (theo gia so sanh), don vi tinh: ty dong;

+ GDPNN ty dg : Tong gia tri san pham ndng nghiép/nam (theo gia so
sanh), don vi tinh: ty déng;

Thay cac bién s trong tuong quan (3.8) theo nam tir cac twong quan (3.3,
3.4 va 3.5) xac lap duoc luong CO2 duoc hip thy tir rimg phong ho va ring dic

dung qua cac ndm theo mo hinh sau:

(CO2rungPHDD) = Exp(21,3483 + 0,00102456*Sqrt(-2,48581E9 +
1,2431E6*Nam)-(-5,97793E8 + 300564*Nam)) — 1,25676E-18*(-3,64034E7 +
18983,4*Nam)”3)) (3.9)

Nhan xét: Theo twong quan (3.9) cho thay luong CO2 hip thy tir rimg tu
nhién dugc quy hoach rung phong hd va rung dac dung ngay moét giam. Tuong tu
nhu viéc suy giam lugng CO- tir ring tu nhién nodi chung, rimg tu nhién dugc quy
hoach 1a rimg phong ho va dic dung ré nét nhat 1a dan sb trung binh hang nam
tang 1én va gia tri thu nhap trén linh vuc ndng nghi¢p 1a nhan t6 chu dao; nguoc lai
nhan td tac dong tich cuc dén viéc han ché suy gidm lugng CO2 hép thu tr ring tu

nhién r& nét nhat 13 tong gié tri thu nhap toan tinh. ..
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LUONG C0O2 CUA RUNG TU' NHIEN
VA RUNG PHONG HO DAC DUNG

58,000,000 e — —————
‘c 48,000,000
«(©
e
0
o] 38,000,000
18,000,000
2007 2008 2009 2010 2011 2012 2013 2014 2015
=== CO2Rtn 62,749,277162,697,404162,193,777(61,391,548|60,384,473|59,234,253|57,983,629 (56,663,346 55,296,155
=== C02RungPHDD |28,699,742129,570,779|29,624,864 (29,023,544 (27,909,044|26,408,070 (24,632,802 (22,681,069|20,636,466

v

nam

Hinh 3.2 Luong COz hip thy tir rimg ty nhién va rimg ty nhién dugc quy hoach 13 rimg
phong h¢ va dic dung tai Dak Lak
Tur két qua nghién ctru nhan to chi dao anh huéng dén luong hap thu CO»

ctia ring ty nhién phong ho va dic dung; déng thoi trén du kién kich ban vé giam
phat thai CO2 tir mat ring va suy thoai rimg tu nhién khi tinh Dak Lak tham gia
Chuong trinh REDD* theo hudng duy tri tbc d6 ting truong kinh té cao hon giai
doan trudc, nhung téc d6 ting truéng GDP cta nganh ndéng nghiép, toc do ting
dan s6 va tbc do tang dién tich cay trong ngan ngay sé giam hon, cy thé 1a: So véi
muc binh quén cia kich ban kinh doanh binh thuong nhu giai doan trude (2007 -
2011) v6i du béo tde do ting GDP theo cic mo hinh: GDP _ty dg_ = (-2,48581E9
+ 1,2431E6*Nam); GDPNN _ty dg_ = (-5,97793E8 + 300564*Nam);DS _ng_ = (-
3.64034E7 + 18983,4*Nam)) va Shn_ha_ = (-9,89057E6 + 5072,8*Nam), thi giai
doan 2012 - 2015 toc do ting truong GDP 1a 8%/nam, ting 0,2%; toc do ting
truong GDP nganh nong nghiép 1a 4%/mam, giam 0,2%; toc do ting dan sb
1%,/nam giam 0,05% (theo so liéu théng ké nam 2011, ty 1¢ ting dan s6 so voi
nam 2010 13 0,99%); toc do tang dién tich cdy trong ngan ngay 0,8%/nam, giam
0,8%. Tur d6 du bao lugng CO2 hip thuy tir rimg ty nhién nhu sau:
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Badng 3.2 Dy bao lwong hcfp thu CO2 tir rung tw nhién theo cdc nhan 16 chii dao

Du bao theo kich ban san xuét kinh doanh binh

Nam thwong nhuw giai doan truwéc (2007 — 2011) Du bao theo kich ban phat trién kinh té - xa hoi khi
tham gia Chuong trinh REDD*
Nhin to anh huéng chu dao Duw bao ) Duw bao
lwong Nhan to dnh huwéng chu dao lwong
] CO2 hap ] CO2 hap
Dan so Dién GDP GDP thu tir Dan so Dién GDP GDP thu tir
(nguoi) | tichcay | (GSS94-- néng rimg tw | (nguoi) | tichcay | (GSS94- néng rirng tw
hang ty dong) nghiép nhién hang ty dong) nghiép nhién
nim (GSS94 (tAn) nim (GSS94 (tAn)
(ha) - ty (ha) - ty
dong) dong)
2011 1772217 310831 14064100 6641204 60212238 1772217 310831 14064100 6641204 60212238
2012 1791201 315904 15307200 6941768 58648432 1789940 313317 15189228 6906852 58995917
2013 1810184 320976 16550300 7242332 56828726 1807839 315824 16404366 7183126 57641143
2014 1829168 326049 17793400 7542896 54794376 1825917 318351 17716716 7470451 56150277
2015 | 1848151 | 331122 | 19036500 | 7843460 | 52580414 | 1844177 | 320897 | 19134053 | 7769269 | 54526640

Tir kich ban phat trién kinh té - xa hoi khi tinh Pak Lik tham gia Chuong

trinh REDD* va theo khai niém muc phat thai tham chiéu dé tinh tin chi Carbon

(CERs), tinh duoc lugng COz hdp thu tir ring ty nhién duoc quy hoach 14 rimg

phong h va ring dac dung giam phat thai khi tham gia Chuong trinh REDD?,

xem nhu 1a sy dong gép cua tinh Pak Lak va xac dinh dugc murc phat thai tham

chiéu REL nhu sau:
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Bang 3.3 Dy bdo mirc dong gop lwong CO, va mikc phdt thdi tham chiéu (REL) khi
tinh Pak Lak tham gia Chuwong trinh REDD+

Theo SXKD binh thuong Kich ban tham gia REDD"
Luong COz | Lugng CO2 | Lugng CO2 | Luong CO2 | Luong CO2 | Mirc phat
hap thu tur hap thu hap thu tr | hap thu tir dong gop thai tham
rung tu turimg rung tu rung phong cua bak chiéu (tan)
nhién (tan)- | phong h va | nhién (tan) | ho va dac Lak khi _REL
Baseline déc dung dung (tan) tham gia
Nam (tan) REDD*(tan)
2011 | 60.212.238 | 27.909.044 | 60.212.238 | 27.909.044 0| 60.212.238
2012 | 58.648.432 | 26.408.070 | 58.995.917 | 26.421.233 13.163 | 58.661.595
2013 | 56.828.726 | 24.632.802 | 57.641.143 | 24.988.570 355.767 | 57.184.493
2014 | 54.794.376 | 22.681.069 | 56.150.277 | 23.612.600 931.532 | 55.725.908
2015 | 52.580.414 | 20.636.466 | 54.526.640 | 22.294.282 1.657.816 | 54.238.230
Tong | 283.064.186 | 122.267.451 | 287.526.214 | 125.225.729 2.958.278 | 286.022.464
TBnam | 56.612.837 | 24.453.490 | 57.505.243 | 25.045.146 591.656 | 57.204.493

Tt nhitng két qua trén, xac lap duoc dd thi biéu hién duong baseline, REL

va kich ban khi tinh Pak Lak tham gia Chuong trinh REDD™:

DUONG BASEINE,REL VAKICH BAN
60.000.000 b
Tin chi Carbon
58.000.000 cua REDD
@56.000.000 —Baseline
=
| oy —_—
| g REL
u . 3
54.000.000 . -
Kich ban Dong gop cua tinh
DakLak trong giam
<t rime. suv thoai
c5 000.000 mat rirng, suy thoai
2011 2012 2013 2014 2015
Baseline 60.212.238 58.648.432 56.828.726 54.794.376 52.580.414
REL 60.212.238 58.861.595 57.184.493 55.725.907 54.238.230
Kich ban 60.212.238 58.995.917 57.641.143 568.150.277 54.526.640
Nam

Hinh 3.3 Buong baseline, REL va kich ban vé kha nang hap thu CO; tir rimg tu nhién khi
tinh Dak Lak tham gia Chuong trinh REDD".
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3.4 Lwong héa gia tri Tin chi Carbon khi tham gia Chwong trinh
REDD™:
Bang 3.4 Dy bdo lwong CO> giam phat thai so voi REL va gia tri tai chinh CO-
khi tham gia REDD™* theo kich ban tai tinh Pak Lak.

Lwong CO2 Tin chi CO> Gia tri CO2

Lwong CO: theo kich : - giam phat
Nam theo REL | bantham | ™23 9%/ i ki tham
(tan) gia REDD" tA gia REDD*
(thn) (tan) (USD)

2012 58.661.595 | 58.995.917 334.322 5.850.633

2013 57.184.493 | 57.641.143 456.650 7.991.375

2014 55.725.908 | 56.150.277 424.369 7.426.459

2015 54.238.230 | 54.526.640 288.410 5.047.167

Tong | 225.810.226 | 227.313.977 1.503.750 26.315.633

Trung binh ndm 56.452.557 | 56.828.494 375.938 6.578.908

T nhitng dit 1i€u dir li€u néu trén, khi tinh Bak Lak tham gia Chuong trinh
REDD* trong giai doan 2012 dén 2015, s& giam lugng khi CO2 phat thai do mat
rimg va suy thoai rimg 14 892.406 tin/nam va luong tin chi Carbon (CERS) trung
binh mdi nam tinh Pak Lik c6 thé dem giao dich trén thi truong 1a 375.938 CERS
(twong duong voi 375.938 tan CO, hap thy duoc) khi tham gia chuong trinh
REDD?, v6i gia tin chi carbon trén thi truong hién nay la 15 — 20 USD/CERs thi
binh quan hang nam tinh Pak Lik c6 thé ban 375.938 CERs va thu dugc
6.578.908USD (theo gia trung binh la 17,5 USD/CER)[17].

Nhu vay, khi tham gia Chuong trinh REDD™ va bdn CERs binh quén hang
nam tr nam 2012 dén nam 2015 s& mang lai cho tinh Pak Lak hon 6,5 tri¢u
USD/nam, twong duong 143 ty dong/nam (tinh theo ty gia 22.000 d6ng/USD). Tir
nguon kinh phi thu dugc nay sé& giup cho dia phuong ting thém ngudn ngan sach
rat 16n dé dau tu lai cho ring, ting thu nhap cia nguoi lao dong lam nghé ring,

khuyén khich phat trién kinh té 1am nghiép.
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3.5 Dé xuat cdc giai phdp quan ly va phdt trién tai nguyén rieng 6n
dinh dé tham gia Chwong trinh REDD" tai Dak Lak

3.5.1 Xac dinh cac nhan té tac déng dén suy giam rirng va mat rirng
Duya vao két qua phan tich mdi quan hé giita sy bién doi luong CO2 ¢ rimg

tu nhién voi cac bién lién quan tir mo hinh twong quan (CO2rtn _tan ) = f(xi)

(3.2). Str dung cong cu phan tich cay van dé, co thé xac dinh duoc cac nhom nhan

t6 tac dong truc tiép hodc gian tiép dén luong CO2 hap thy tir rimg tu nhién, lién

quan dén viéc suy giam rimg va mat ring tai tinh Dak Lak trong thoi gian tir ndm

2007, dén nam 2011 nhu sau:

Suy giam rimg
va mat rung

Dien tich cay hang nam Dién tich cay cong nghiep GDP nong nghiep

Hinh 3.4 Nguyén nhén tac dong dén luong CO2 hap thu tir rimg tu nhién

T phan tich trén, c6 thé thdy cac nhém nhan t6 tac dong dén lwong hip thu
CO; tir rimg tu nhién, ciing nhu suy giam rimg va mat rimg nhu sau:

- Nhém nhan td tac dong tiéu cuc:

+ Pbi v6i rimg ty nhién ndi chung (bao gom ca 3 loai ring): Nhém nhan t6
tac dong gian tiép dén viéc suy giam ring va mat ring 1a dan so ting, téc do ting
dan s6, GDP nganh nong nghiép chiém ty trong 16n, nhung chu yéu 1a do phat

trién v€ quy mo dién tich; nhdm nhan t6 tryc ti€p tac dong dén viéc suy giam rung
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va mat rimg 1 viéc tang dién tich cdy hang niam, ting dién tich céc loai cay cong
nghiép dai ngay chinh nhu: ca phé, cao su, ho tiéu. Trong d6 dang chu y nhat 1a
viéc gia ting dan sb va tang dién tich cay hang nim; dan sb ting kéo theo nhu cau
vé str dung gd va dién tich dat san xuét ting; GDP nong nghiép ting chu yéu do
ting quy mo vé mat dién tich, kéo theo lam giam dién tich rimg tu nhién do
chuyén d6i muc dich str dung va lam dung trong khai thac tai nguyén ring.

+ P6i voi rimg phong ho va dic dung: Tuong ty nhu ring ty nhién, nhém
nhan té tac dong gian tiép dén viéc suy giam ring va mat rimg phong ho va dic
dung 13 dan s6 tang, toc do ting dan sd, GDP nganh nong nghiép chiém ty trong
16n, nhung cha yéu 14 do phat trién vé quy md dién tich; nhém nhan t6 truc tiép tac
dong dén viéc suy giam rimg va mat rimg 1a viéc ting dién tich cay hang nim va
tang dién tich cay diéu.

- Nhom nhén t6 tac dong tich cuc:

Déi v6i rimg tu nhién ké ca rimg san xut, ring phong ho va rimg dic dung
két qua nghién ctru déu cho thay: GDP cta nén kinh té ting voi tdc d6 nhanh hon
GDP nganh nong nghiép, c6 nghia 1a GDP nganh san xuat phi nong nghiép ting
nhanh s& 1am giam mat rimg va suy thoai rimg, diéu nay pht hop véi quy luat phat
trién kinh té chung, khi ting truong kinh té ciia nhém nganh phi nong nghiép tang
nhanh hon trong ting truong kinh té chung va ting truéng nganh nong nghiép
giam, s& lam giam viéc ting quy mo san xuat néng nghiép va lam giam viéc
chuyén ddi dién tich rimg ty nhién sang san xuat néng nghiép, ciing nhu khai thac
lam dung tai nguyén rung.

3.5.2 Dé xuat nhom giai phap dé quan ly va phat trién rivng 6n dinh
dé tham gia Chwong trinh REDD* tai Dak Lak

Ttr viée phan tich cac nhan t6 tac dong dén viéc suy giam rimg va mat rimg
no6i trén, c6 thé dé xuat mot sb giai phap can thiét nham gitp cho cac co quan nha
nudce cd thim quyén trong viée dé ra nhitng chu trwong, chinh sach quan 1y va st
dung tai nguyén mot cach hiéu qua va bén vimg; dong thoi chuan bi diy du cac

diéu kién can thiét dé tham gia REED", cu thé nhu sau:
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Bang 3.5 Cac nhan to can kiem sodt va cac gidai phap tdac dong den cac nhan to

danh hwong dé giam mat rimg va suy thodi rirng ¢ Dak Lik

Nhén t6 chinh | Nhén t6 tic dong Pé xuat giai phap quén ly va phat trién tai

can kiém so4t, | cén kiém séat va nguyén rirng 6n dinh dé tham gia Chwong
giam sat diéu chinh trinh REDD*

Lugng CO2 | 1. Dan sb va téc do | - Thyuc hién t6t chinh sich dan s6 ké hoach hoa

hap thy tir | ting dan sb phai duy | gia dinh, nhat 14 ving nong thon;

rung tu nhién
can duoc duy
tri thdng qua
viéc giam tdc
d6 mat ring

(dién tich) va

suy thoai rung
(trang thai)
theo kich ban
tham gia
Chuong trinh
REDD".

tri & muc ting dan s6
1%/mam nhu kich

ban.

- Quy hoach va thyc hién tét chinh sich dinh
canh, dinh cu, nhét 1a cac dia phuong c6 dan di cu

tu do vao nhiéu.

2. GDP
8%/Mmam,
GDP noéng nghiép
chi ting 4%/nam,
nhu kich ban.

tang
trong do

- Tang GDP néng nghiép theo chiéu sau, han ché
viéc tang quy mo vé dién tich; dau tu khoa hoc
cong nghé va tham canh nhim ting ning suit cay
tréng, vat nuoi;

- Phat trién chan nudi dai gia suc tap trung va nudi
tréng thuy san trén cac dién tich ao hd hién co,
nhim ting ty trong nganh chin nudi va nudi trong
thuy san trong GDP ndng nghiép;

- T6 chuc lai san xuat 1am nghiép, dam bao tinh hi¢u
qua, nang cao ty trong nganh lam nghiép trong GDP
cta nganh néng nghiép;

- Pao tao, chuyén d6i nganh nghé va tao viéc lam

cho lao dong nong thon. Quan tdm phat trién dich
vu nong nghiép.

- Thu hut dau tu, chuyén dich co ciu kinh té va co
c4u lao dong sang linh vyuc phi nong nghiép trong

nén kinh té nhanh hon.

3. Dién

hang nadm; dién tich

tich cay

cay cong nghiép dai
ngdy nhu: ca pheé,
cao su, ho tiéu, dicu.

Trong do6 dién tich

- Quy hoach va t6 chirc cac viing san xuat chuyén
canh céc loai cdy trong co gia tri kinh té cao nhu
cao su, ca phé, tiéu, diéu; phat trién mot sb loai
cdy trong moi trén cac vung dat c6 diéu kién.

Chuyén d6i cac loai dién tich cdy cong nghiép dai

ngay hiéu qua thip sang mot sb cdy trong khac c6
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Nhan t6 chinh
can kiém soat,
giam sat

Nhén to tac dong
can kiém soat va

di€u chinh

Pé xuat giai phap quén ly va phat trién tai
nguyén rirng 6n dinh dé tham gia Chwong
trinh REDD*

cdy hang ndam chi
taing binh  quéan
0,8%/nam nhu kich

ban

hiéu qua hon. Pam bao phit trién cdy cong nghiép
dai ngay mot cach bén viing.

- Han ché viéc mé rong dién tich cdy ngin ngay.
Pé tang san luong cdy ngin ngdy trong diéu kién
khong mé rong quy mo vé dién tich, phai dau tu
ha téng vé thuy loi, nang hé s6 sir dung dat; ap

dung cac tién bd khoa hoc k¥ thuét; phat trién céc

khu san xuat cong nghé cao.
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Chwong 4 KET LUAN VA KIEN NGHI
4.1 Két luan:

Tu két qua nghién ctru noi trén, dé tai dua ra mot s6 két luan nhu sau:

(i) Cdc nhén té chii dao tic dpng dén lwong CO> hip thulphdt thdi trong
raeng tw nhién:

Lugng CO2 phat thai do suy giam rimg va mat rimg tu nhién c6 mdi quan
hé rat chit ché voi cac nhan td kinh té xa hoi. Tir cdc co s& dit liéu théng ké dién
bién tai nguyén rimg va kinh té x4 hoi trong 5 nam qua, tir 2007 - 2011 cua tinh
bak Lak, da xay dung dugc cac mo hinh chi ra cac nhan td anh huong truc tiép
hodc gian tiép dén lwong CO2 hip thu dbi véi rimg tu nhién nodi chung va déi voi
rung ty nhién dugc quy hoach la rirng phong ho va rung dac dung noi riéng nhu
Sau.

- Béi véi rimg tu nhién:

Ln(CO2rtn _tan_) = 17,8183 — 2,96811E-45*(DS _ng_+Shn_ha )7 +
0,692879*Sqrt(Ln(GDP _ty dg_)-Ln(GDPNN _ty dg ));

- Béi véi rimg phong ho va ring dic dung:

Ln(CO2rungPHDD) = 21,3483 + 0,00102456*Sqrt(GDP _ty dg_-
GDPNN _ty dg_) — 1,25676E-18*(DS _ng_)"3.

(ii) Puwong Baseline: Phan anh duoc tbc do mat rimg trong qua khir va 1am
co s& du bao thay dbi dién tich rimg trong twong lai va wdc tinh lwong CO, phat
thai. M6 hinh duong baseline dugc 1ap nhu sau :

(CO2rtn _tan_) = Exp(17,8183 - 2.96811E-45*(-3,64034E7 +
18983,4*Nam-9,89057E6 + 5072,8*Nam)”"7 + 0,692879*Sqrt(Ln(-2,48581E9 +
1,2431E6*Nam)-Ln(-5,97793E8 + 300564*Nam)))

(iii) Murc phat thai tham chiéu (REL):

Véi kich ban dugc xay duyng khi tinh Pak Lak tham gia Chuong trinh
REDD*: Téc d6 ting GDP binh quan hang nam 1a 8%, trong d6 téc do ting cua
nganh néng nghiép chi con 4%; ty 1¢ ting dan s tu nhién binh quan 1%/nim va
dién tich dat cAy hang nam chi ting 0,8%/nam, thi mic phat thai tham chiéu theo

kich bén trén trong giai doan 2012 — 2015 dugc x4c dinh la:
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Nam Mitc phat thai tham chiéu (tan) REL
2012 58.661.595
2013 57.184.493
2014 55.725.908
2015 54.238.230

(iv) Ubc tinh gid tri thu dwoc tir ban Tin chi CO; khi tham gia Chuwong
trinh REDD" tai Dak Ldk:

Vi kich ban dugc xay dung khi tham gia Chuong trinh REDD, trong giai
doan 2012 — 2015 s& giam luong khi CO> phat thai do mat rimg va suy thoai rimg
la 892.406 tan/ndm va luong tin chi carbon (CERs) trung binh mdi nim tinh Pak
Lik co thé dem giao dich trén thi truong 1a 375.938 CERs (twong duong véi
375.938 tan CO2 hap thy duogc) khi tham gia chuong trinh REDD, véi gia tri thu
dugc 6.578.908 USD/nam.

4.2 Kién nghi:

(i) Cac nghién ctru tiép theo cua dé tai dé timg budc dap ung cac didu kién
tham gia Chuong trinh REDD*:

Do thoi gian nghién ctru ngan, ngudn luc han ché nén viéc khoi phuc cac dir
lidu vé tai nguyén rimg trong qua khir rat kho khin, do sy thay dbi quy hoach 3
loai ring so véi trudc nam 2007, nén vigée st dung tai liéu qué khir chi tir nam
2007 dén nam 2011, dan dén viéc xac lap cac mo hinh toan dé du bao cling chi
trong thoi gian ngan, tir nam 2012 — 2015. Mit khac viéc nghién ctru ¢ day méi
chi dung lai viéc xac lap luwong Carbon luu trit trong thuc vat rung trén mat dat,
chua tinh tit ca luong Carbon & cac bé chtra khac nhu: trong ré, trong dat, trong
vat roi rung, cay ngd dd, tham muc, tham tuoi... Dé tai nghién ctu ciing chua co
diéu tra xac lap cu thé lugng Carbon luu trir trong rimg thong, rimg 14 kim ma chi
sir dung viéc xac dinh Carbon 1am phan thong qua hé s chuyén d6i BEF va C = B
x0,47; ciing nhu chua nghién ctru cu thé rimg gd hdn giao véi tre, nira, 16 6 ma chi
dung phuong phap ngoai suy tir viéc sir dung mé hinh tuwong quan cta ring 16 6

thuan va rimg thudng xanh dé udc tinh trit luong Carbon; cac két qua nghién ctru
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chua kiém tra trén thuc dja... Dé dé tai co gia tri ap dung thyc tién cao, can co
nghién ctu tai li€u tai nguyén ring qua khu trong khoang thoi gian trén 10 nam,
thong qua viée str dung anh vé tinh dé xac dinh dién bién tai nguyén rimg qua cic
nam; diu tra xac 1ap ddy du luong carbon trong 6 bé chira cia timg trang thai
rimg & tirng kiéu ring dé dinh luong lwong luu trir Carbon chinh xac hon.

(if) Viéc tham gia Chuong trinh REDD* ¢ Viét Nam mdi chi 1a budc dau,
nhan thtc vé van dé nay con co6 han, do vay can phé bién rong rai kién thuc vé vi
tri vai tro va lgi ich cta rung tu nhién khi tham gia Chuong trinh REDD?; tao su
d6ng thudn cao tir trong hé théng quan Iy nha nudc tir trung wong dén co sd va cac
tang 16p nhan dan.

(iii) V& mot s6 chinh sach dé quan 1y va phat trién tai nguyén rimg bén vimg
dé tham gia Chuong trinh REDD*:

Qua két qua nghién ctru cac nhém nhan td tac dong dén luong hap thu CO
tir rimg tu nhién hay noi cach khac 1a nhan t tac dong dén suy giam rimg va mat
rimg, cho thiy chinh sach quan 1y va phat trién tai nguyén rimg bén virng 1a mot
chinh sach tong hop bao gém viéc diéu chinh ca cac nhan té gian tiép va truc tiép.
Theo do, khi tham gia Chuong trinh REDD", tinh Pak Lak phai ¢c6 mot chinh sach
tong hop tac dong dén viéc giam ty 18 ting dan sb ty nhién ciing nhu dién tich cay
trong hang nam; chuyén dich co cau trong ndi bd nganh ndéng nghiép, lam thay doi
vé chit trong san xuat néng nghiép, dam bao téc do tang truong GDP nganh ndng
nghiép on dinh 4%/nam, nhung khong tang quy mo vé mat dién tich. Tang tbc do
tang truong nganh phi néng nghiép, duy tri toc d6 ting truong kinh té cao bén
viing, giam lugng phat thai CO, do suy gidm rimg va mat ring.

Xay dung co ché hudng loi phu hop, khi tham gia Chuong trinh REDD*
theo huéng minh bach, cong bang, quy dinh 1 trach nhiém va quyén loi cia cac
bén tham gia va hd tro truc tiép cho cong dong, to chirc, ca nhan kinh doanh rimg
va quan 1y bao vé rimg, nham khuyén khich va tao dong luc dé phat trién rimg bén

vung.
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PHU LUC
Phu luc 1: DIEN TICH TRANG THAI RUNG THEO CAC KIEU RUNG TINH PAK LAK 2007 — 2011.

Pon vi tinh: ha

Tong Rirng thudng xanh va ban thwong xanh Rirng Khjp
. . &I a1l a2 a3 & Illb v RI &Rl Rillal & Rilla2 Rllla3 & Rlllb
Rirng dic dung RIVc
nam 2007 133.595,83 | 27.278,88 | 15.210,30 | 21.959,98 9.936,20 | 1.486,00 | 3.544,70 34.004,50 | 7.587,10 593,00
nam 2008 130.385,77 | 25.398,58 | 15.059,89 | 21.552,74 9.936,20 | 1.486,00 | 3.544,70 34.004,50 | 7.587,10 593,00
ndm 2009 126.192,20 | 25.595,07 | 14.469,49 | 21.531,22 9.936,20 | 1.486,00 | 2.051,50 31.823,00 | 7.536,70 593,00
nam 2010 126.192,20 | 25.610,63 | 14.469,49 | 21.531,22 9.936,20 | 1.486,00 | 2.051,50 31.823,00 | 7.536,70 593,00
nam 2011 126.744,33 | 26.241,77 14.613,49 | 21.538,75 9.933,20 | 1.466,10 | 2.048,70 31.544,00 | 7.445,80 593,00
Rirng phong hd
nam 2007 59.900,46 | 15.543,62 8.643,61 | 12.820,60 6.446,90 | 2.542,50 | 1.251,20 7.421,40 705,10 28,10
ndm 2008 58.521,37 | 15.060,65 7.858,80 | 12.941,96 6.430,29 | 2.542,50 | 1.251,20 7.463,90 705,10 28,10
nam 2009 58.438,74 | 14.677,12 7.831,90 | 12.928,66 6.430,29 | 2.536,70 | 1.251,20 7.463,90 705,10 28,10
ndm 2010 58.355,84 | 14.594,22 7.831,90 | 12.928,66 6.430,29 | 2.536,70 | 1.251,20 7.463,90 705,10 28,10
nam 2011 57.949,01 | 13.540,41 7.702,14 | 12.871,44 6.430,89 | 2.553,02 | 1.248,06 7.176,67 725,80 28,10
Rirng san xuit
nam 2007 429.108,71 | 82.733,61 | 28.932,27 | 25.541,40 8.587,50 | 6.336,90 | 28.989,43 63.718,40 | 10.863,20 1.513,30
ndm 2008 439.917,10 | 81.551,85 | 28.673,34 | 25.481,90 8.487,80 | 6.310,10 | 28.912,63 63.454,20 | 10.698,50 1.513,30
nam 2009 439.947,03 | 77.446,92 | 28.229,03 | 25.203,72 8.287,60 | 6.158,19 | 29.066,51 63.634,27 | 10.767,90 1.522,10
ndam 2010 440.080,87 | 78.563,62 | 28.306,73 | 25.450,52 8.457,70 | 6.296,49 | 29.027,01 63.463,77 | 10.763,40 1.522,10
nam 2011 432.593,06 | 73.557,05 | 27.274,32 | 23.597,21 7.502,72 | 5.942,25 | 28.580,88 62.252,39 | 10.772,08 1.545,60
Téng
ndm 2007 622.979,70 | 125.556,11 | 52.786,18 | 60.321,98 | 24.970,60 | 10.365,40 | 33.785,33 | 105.144,30 | 19.155,40 2.134,40
ndm 2008 629.385,04 | 122.011,08 | 51.592,03 | 59.976,60 | 24.854,29 | 10.338,60 | 33.708,53 | 104.922,60 | 18.990,70 2.134,40
ndm 2009 625.271,97 | 117.719,11 | 50.530,42 | 59.663,60 | 24.654,09 | 10.180,89 | 32.369,21 | 102.921,17 | 19.009,70 2.143,20
ndm 2010 625.322,91 | 118.768,47 | 50.608,12 | 59.910,40 | 24.824,19 | 10.319,19 | 32.329,71 | 102.750,67 | 19.005,20 2.143,20
nam 2011 619.507,29 | 113.339,23 | 49.589,95 | 58.007,40 | 23.866,81 | 9.961,37 | 31.877,64 | 100.973,06 | 18.943,68 2.166,70
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Phu lyc 1 (tiép)

Rirng thong/14 kim Rl({;;lt%eg;)u:r;o Rirng 16 & Rirng trong Pit khac
Rirng dac dung Non Ngheo | TrBinh Giau
nam 2007 110,30 976,90 | 685,00 | 413,90 4.780,79 3.237,08 251,80 1.539,40
nam 2008 109,90 976,90 | 685,00 | 413,90 4.684,38 2.522,58 291,00 1.539,40
nam 2009 109,90 973,20 | 674,40 | 413,90 4.668,08 2.500,14 291,00 1.539,40
nam 2010 109,90 973,20 | 674,40 | 413,90 4.668,08 2.484,58 291,00 1.539,40
nam 2011 110,30 994,80 | 674,40 | 413,90 4.668,08 2.500,14 421,80 1.536,10
Rirng phong ho
nam 2007 87,99 89,43 27,06 22,90 606,60 1.409,25 1.288,10 966,10
nam 2008 87,99 89,41 27,06 22,93 532,95 1.082,40 1.540,33 855,80
nam 2009 87,99 89,41 27,06 22,93 532,95 1.082,40 1.892,63 850,40
nam 2010 87,99 89,41 27,06 22,93 532,95 1.082,40 1.892,63 850,40
nam 2011 87,99 89,41 27,06 22,93 532,95 1.067,08 3.006,79 838,27
Rirng sin xuit
nam 2007 38,84 157,09 98,54 | 221,01 1.319,10 3.444,88 13.233,64 153.379,60
nam 2008 38,84 103,47 98,54 | 221,01 1.277,16 2.095,04 17.623,22 163.376,20
nam 2009 38,84 103,47 98,54 | 221,01 1.277,16 2.076,64 23.927,05 161.888,08
nam 2010 38,84 103,47 98,54 | 221,01 1.277,16 2.076,64 22.461,25 161.952,62
nam 2011 38,84 103,47 81,04 | 221,01 1.215,31 1.929,20 37.022,45 150.957,24
Tong
nam 2007 237,13 | 1.223,42 | 810,60 | 657,81 6.706,49 8.091,21 14.773,54 155.885,10
nam 2008 236,73 | 1.169,78 | 810,60 | 657,84 6.494,49 5.700,02 19.454,55 165.771,40
nam 2009 236,73 | 1.166,08 | 800,00 | 657,84 6.478,19 5.659,18 26.110,68 164.277,88
nam 2010 236,73 | 1.166,08 | 800,00 | 657,84 6.478,19 5.643,62 24.644,88 164.342,42
nam 2011 237,13 | 1.187,68 | 782,50 | 657,84 6.416,34 5.496,42 40.451,04 153.331,61
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Phu luc 2: MOT SO NHAN TO KINH TE - XA HOI TINH PAK LAK 2007 - 2011

GDP

£ an . Giatri | Giatri - Téng
% £ % Toc do nong san san Dign dién
Dan so6 Toc doé Dan so6 tang GDP hang nghiép P P tich Y Dién Dién Dién Dién
R < A P < > X xuat xuat A tich tat . N . . A .
< trung binh tang nong dan so nam (ty hang A : cay A tich ca tich tich ho tich
Nam = A oz N N A s < 5 [&m khai R cacay A . i3
nam dan so6 thén néng dong) (gia nam (ty nahié théc hang AU phé cao su tiéu dieu
(ngudi) (%) (ngwdi) | thon | SS1994) | dbéng) ‘-z' ” P A n3m nsm (ha) (ha) (ha) (ha)
(%) (@iass | san (ha) (ha)
1994)
2007 | 1.696.606 1,12 1.319.990 1,07 9.244.692 | 5.449.289 | 82.048 | 55.003 | 287.821 | 262.285 | 178.903 | 23.310 4.716 47.093
2008 | 1.715.112 1,09 1.336.653 1,26 10.262.630 | 5.721.209 | 84.719 | 54.240 | 298.907 | 262.732 | 182.434 | 24.841 4.703 41.535
2009 | 1.733.113 1,05 1.310.075 | -1,99 11.407.086 | 6.055.129 | 81.425 | 50.084 | 303.037 | 257.090 | 181.960 | 25.124 5.035 36.421
2010 | 1.754.390 1,08 1.333.055 1,04 12.826.393 | 6.321.131 | 121.645 | 92.393 | 302.059 | 269.571 | 190.765 | 30.289 5.533 33.406
2011 | 1.771.884 0,99 1.345.839 0,96 14.178.320 | 6.652.147 | 123.369 | 93.632 | 311.609 | 283.894 | 200.193 | 34.148 6.290 33.292
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Phu luc 3: QUY POI LUQNG CARBON RUNG TU NHIEN TINH PAK LAK TU NAM 2007 — 2011

Pon vi tinh: tin

Rirng
Tong Riurng thugng xanh va ban thuong xanh Rirng Khop Rurng thong/la kim gg/;rléo ng nég
nira
a3 & Rlllal & Rllla3 &
| &1l lllal a2 b v RIVc Rllla2 Rlllb Ngheo Giau Tr Binh
Rirng dic dung
nam 2007 5.744.633 | 267.879 | 375.238 | 1.116.445 831.958 | 124.423 | 2.095.697 | 610.155 53.447 32.716 22.218 34.161 113.353 66.943
nam 2008 5.684.692 | 249.414 | 371.527 | 1.095.741 831.958 | 124.423 | 2.095.697 | 610.155 53.447 32.716 22.218 34.161 111.067 52.167
nam 2009 5.530.960 | 251.344 | 356.962 | 1.094.647 831.958 | 124.423 | 1.961.251 | 606.101 53.447 32.592 22.218 33.632 110.680 51.703
nam 2010 5.530.791 | 251.496 | 356.962 | 1.094.647 831.958 | 124.423 | 1.961.251 | 606.101 53.447 32.592 22.218 33.632 110.680 51.381
nam 2011 5.515.547 | 257.694 | 360.515 | 1.095.030 831.707 | 122.757 | 1.944.057 | 598.791 53.447 33.316 22.218 33.632 110.680 51.703
Rirng phong hé
nam 2007 2.336.075 | 152.638 | 213.238 651.799 539.799 | 212.884 457.381 56.704 2.533 2.995 1.229 1.349 14.382 29.143
nam 2008 2.310.865 | 147.896 | 193.877 657.969 538.408 | 212.884 460.000 56.704 2.533 2.994 1.231 1.349 12.636 22.384
nam 2009 2.305.273 | 144.129 | 193.213 657.293 538.408 | 212.398 460.000 56.704 2.533 2.994 1.231 1.349 12.636 22.384
nam 2010 2.304.459 | 143.315 | 193.213 657.293 538.408 | 212.398 460.000 56.704 2.533 2.994 1.231 1.349 12.636 22.384
nam 2011 2.273.063 | 132.967 | 190.012 654.384 | 538.458 | 213.764 442.298 58.369 2.533 2.994 1.231 1.349 12.636 22.067
Rirng sin xuit
nam 2007 9.135.880 | 812.444 | 713.759 | 1.298.525 719.031 | 530.589 | 3.926.965 | 873.619 | 136.394 5.261 11.864 4914 31.276 71.240
nam 2008 9.044.038 | 800.839 | 707.371 | 1.295.500 710.683 | 528.345 | 3.910.682 | 860.373 | 136.394 3.465 11.864 4914 30.281 43.325
nam 2009 8.966.233 | 760.529 | 696.410 | 1.281.357 693.921 | 515.625 | 3.921.780 | 865.955 | 137.187 3.465 11.864 4914 30.281 42.945
nam 2010 9.006.616 | 771.495 | 698.327 | 1.293.904 | 708.163 | 527.205 | 3.911.272 | 865.593 | 137.187 3.465 11.864 4914 30.281 42.945
nam 2011 8.650.909 | 722.330 | 672.857 | 1.199.682 628.203 | 497.545 | 3.836.615 | 866.291 | 139.305 3.465 11.864 4.041 28.815 39.896
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Phu luc 4: CAC NHAN TO KINH TE - XA HQI VA LUQNG LUU TRU CO. CUA RUNG TU NHIEN TiNH PAK
LAK 2007 - 2011

GDPNN

GTSXLN

GTSXKT

GDP (t Shoti .
Nam DS (ng) D(ﬁgl)‘l’ Sdg)l(ggéé) ((;)ilédg% ((g?i,édg% dlj ((;)i/é Shn(ha) | Sin(ha) S((r:\j) e Siﬁg)su (E:) S(c;l] |ae)u Crtn (tan) gaOnZ)rtn
1994) | 1994) HH)
2007 1.696.606 | 1.319.990 | 9.244.692 | 5.449.289 | 82.048 55.003 287.821 | 262.285 | 178.903 | 23.310 | 4.716 | 47.093 | 17.216.588 | 63.184.878
2008 1.715.112 | 1.336.653 | 10.262.630 | 5.721.209 | 84.719 54.240 | 298.907 | 262.732 | 182.434 | 24.841 | 4.703 | 41.535 | 17.039.595 | 62.535.313
2009 1.733.113 | 1.310.075 | 11.407.086 | 6.055.129 | 81.425 50.084 303.037 | 257.090 | 181.960 | 25.124 | 5.035 | 36.421 | 16.802.466 | 61.665.052
2010 1.754.390 | 1.333.055 | 12.826.393 | 6.321.131 | 121.645 92.393 | 302.059 | 269.571 | 190.765 | 30.289 | 5.533 | 33.406 | 16.841.866 | 61.809.648
2011 1.771.884 | 1.345.839 | 14.178.320 | 6.652.147 | 123.369 93.632 311.609 | 283.894 | 200.193 | 34.148 | 6.290 | 33.292 | 16.439.519 | 60.333.035
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Phu luc 5: KET QUA XAC PINH CAC MOI QUAN HE, MO HINH
TRONG STATGRAPHICS CENTURION

1. Twong quan C = f(M) cua rirng khop
Multiple Regression - Log(TAGTC t ha )
Dependent variable: Log(TAGTC _t ha )
Independent variables:

1/Log(M _m3 ha)

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 7.13016 | 0.267687 | 26.6362 0.0000
1/Log(M m3 ha ) | -12.9911 | 1.09403 | -11.8746 0.0000

Analysis of Variance

Source Sum of Squares |Df| Mean Square | F-Ratio P-Value
Model 1.94211 1 1.94211 141.01 0.0000
Residual 0.137733 10| 0.0137733
Total (Corr.) 2.07984 11

R-squared = 93.3777 percent

R-squared (adjusted for d.f.) = 92.7155 percent
Standard Error of Est. = 0.11736

Mean absolute error = 0.0890914
Durbin-Watson statistic = 1.97666 (P=0.4106)
Lag 1 residual autocorrelation = -0.0656914

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to
describe the relationship between Log(TAGTC _t_ha ) and 1 independent
variables. The equation of the fitted model is

Log(TAGTC _t ha ) =7.13016 - 12.9911*1/Log(M _m3_ha )

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between the variables at the 95.0% confidence level.

2. Twong quan CO2rtn=f(xi)

2.1 Phén tich quan hé giita bién COurtn véi cdc bién lién quan:

The StatAdvisor

This table shows Pearson product moment correlations between each pair of

variables. These correlation coefficients range between -1 and +1 and measure the
strength of the linear relationship between the variables. Also shown in
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parentheses is the number of pairs of data values used to compute each coefficient.
The third number in each location of the table is a P-value which tests the
statistical significance of the estimated correlations. P-values below 0.05 indicate
statistically significant non-zero correlations at the 95.0% confidence level. The
following pairs of variables have P-values below 0.05:

CO2rtn _tan_and Crtn _tan_

CO2rtn _tan_and DS ng_

CO2rtn _tan_and GDP _tydg_

CO2rtn _tan_and GDPNN _ty dg_

CO2rtn _tan_and Scafe ha

CO2rtn _tan_and Scaosu _ha

CO2rtn _tan_and Shn_ha_

CO2rtn _tan_and Shotieu _ha

CO2rtn _tan_and TDoDS %

2.2 Lap twong quan giiva lwong lwu triv CO2rtn véi cdc bién lién quan:
Multiple Regression - Log(CO2rtn_tan )
Dependent variable: Log(CO2rtn _tan )
Independent variables:
(DS _ng_+Shn_ha )7
Sgrt(Log(GDP _ty dg )-Log(GDPNN _ty dg ))

Standard T
Parameter Estimate Error Statistic | P-Value

CONSTANT 17.8183 [0.0610249| 291.984 0.0000
(DS ng +Shn ha )7 0.0 0.0 -5.85949 | 0.0279
Sgrt(Log(GDP _ty dg_)-
Log(GDPNN 1y dg )) 0.692879 | 0.167122 | 4.14596 0.0535
Analysis of Variance

Source Sum of Squares |Df| Mean Square | F-Ratio| P-Value
Model 0.00119141 2 0.000595705 132.84 | 0.0075
Residual 0.00000896908 | 2 | 0.00000448454
Total (Corr.) 0.00120038 4

R-squared = 99.2528 percent

R-squared (adjusted for d.f.) = 98.5056 percent
Standard Error of Est. = 0.00211767

Mean absolute error = 0.00102066
Durbin-Watson statistic = 3.2492 (P=0.9209)

Lag 1 residual autocorrelation = -0.65923
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The StatAdvisor

The output shows the results of fitting a multiple linear regression model to
describe the relationship between Log(CO2rtn _tan_) and 2 independent variables.
The equation of the fitted model is

Log(CO2rtn _tan ) =17.8183 - 2.96811E-45*(DS _ng_+Shn_ha )7 +
0.692879*Sqrt(Log(GDP _ty dg )-Log(GDPNN _ty dg ))

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between the variables at the 95.0% confidence level.

3. Twong quan CO2rPHDD=f(xi)
3.1 Phén tich quan h¢ giita bién COqrtn véi cdc bién lién quan:
The StatAdvisor
This table shows Pearson product moment correlations between each pair of
variables. These correlation coefficients range between -1 and +1 and measure the
strength of the linear relationship between the variables. Also shown in
parentheses is the number of pairs of data values used to compute each coefficient.
The third number in each location of the table is a P-value which tests the
statistical significance of the estimated correlations. P-values below 0.05 indicate
statistically significant non-zero correlations at the 95.0% confidence level. The
following pairs of variables have P-values below 0.05:

CO2rungPHDD and DS ng_

CO2rungPHDD and GDP _tydg

CO2rungPHDD and GDPNN _ty dg_

CO2rungPHDD and Sdieu _ha_

CO2rungPHDD and Shn_ha_
3.2 Lap twong quan giita lwong luu trivr CO2rungPHDD vJoi cdac bién lién quan:
Multiple Regression - Log(CO2rungPHDD)
Dependent variable: Log(CO2rungPHDD)
Independent variables:

Sqrt(GDP _ty dg_-GDPNN _ty dg_)

(DS ng "3
Standard T
Parameter Estimate Error Statistic | P-Value
CONSTANT 21.3483 1.16798 18.2779| 0.0030
Sqgrt(GDP ty dg -GDPNN ty dg ) {0.00102456 | 0.000308183 | 3.32451 | 0.0798
(DS ng )"3 0.0 0.0 -3.47407| 0.0738
Analysis of Variance
Source Sum of Squares Df | Mean Square |F-Ratio| P-Value
Model 0.000968925 2 | 0.000484462 | 51.42 0.0191
Residual 0.0000188431 2 10.00000942155
Total (Corr.) 0.000987768 4
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R-squared = 98.0924 percent

R-squared (adjusted for d.f.) = 96.1847 percent
Standard Error of Est. = 0.00306946

Mean absolute error = 0.00165597
Durbin-Watson statistic = 2.97307 (P=0.5090)
Lag 1 residual autocorrelation = -0.561963

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to
describe the relationship between Log(CO2rungPHDD) and 2 independent
variables. The equation of the fitted model is

Log(CO2rungPHDD) = 21.3483 + 0.00102456*Sqrt(GDP _ty dg -GDPNN _ty
dg ) - 1.25676E-18*(DS _ng_)"3

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between the variables at the 95.0% confidence level.

4. Lap twong quan giira bién GDP _ty dg_ véi nam:
Simple Regression - GDP_tydg vs. Nam
Dependent variable: GDP _ty dg_

Independent variable: Nam

Linear model: Y =a + b*X

Coefficients
Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -2.48581E9 0.75226E7 -25.4895 0.0001
Slope 1.2431E6 48542.9 25.6083 0.0001

Analysis of Variance

Source Sum of Squares Df | Mean Square | F-Ratio | P-Value
Model 1.5453E13 1| 1.5453E13 | 655.79 | 0.0001
Residual 7.06923E10 3 | 2.35641E10
Total (Corr.) 1.55237E13 4

Correlation Coefficient = 0.99772

R-squared = 99.5446 percent

R-squared (adjusted for d.f.) = 99.3928 percent
Standard Error of Est. = 153506.

Mean absolute error = 102145.

Durbin-Watson statistic = 1.46156 (P=0.0408)
Lag 1 residual autocorrelation = 0.0332882
The StatAdvisor
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The output shows the results of fitting a linear model to describe the relationship
between GDP _ty dg_ and Nam. The equation of the fitted model is

GDP _tydg_=-2.48581E9 + 1.2431E6*Nam

Since the P-value in the ANOVA table is less than 0.05, there is a statistically
significant relationship between GDP _ty dg_ and Nam at the 95.0% confidence

level.

5. Lap twong quan giira bién GDPNN véi nim:
Simple Reqgression - GDPNN ty dg vs. Nam

Dependent variable: GDPNN _ty dg_

Independent variable: Nam
Linear model: Y =a + b*X

Coefficients
Least Squares Standard T

Parameter Estimate Error Statistic P-Value
Intercept -5.97793E8 1.25379E7 -47.679 0.0000
Slope 300564. 6240.84 48.1608 0.0000
Analysis of Variance
Source Sum of Squares |Df| Mean Square F-Ratio | P-Value
Model 9.03386E11 1 9.03386E11 2319.46 | 0.0000
Residual 1.16844E9 3 3.89481E8
Total (Corr.) 9.04554E11 4

Correlation Coefficient = 0.999354
R-squared = 99.8708 percent
R-squared (adjusted for d.f.) = 99.8278 percent
Standard Error of Est. = 19735.3
Mean absolute error = 14888.8
Durbin-Watson statistic = 3.47039 (P=0.9620)

Lag 1 residual autocorrelation = -0.837647

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship

between GDPNN _ty dg_ and Nam. The equation of the fitted model is

GDPNN _ty dg_ = -5.97793E8 + 300564*Nam

Since the P-value in the ANOVA table is less than 0.05, there is a statistically

significant relationship between GDPNN _ty dg_ and Nam at the 95.0%

confidence level.
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6. Lap twong quan giira bién DS_ng véi nim:
Simple Reqgression - DS ng vs. Nam

Dependent variable: DS _ng_
Independent variable: Nam
Linear model: Y = a + b*X

Coefficients

Least Squares Standard T
Parameter Estimate Error Statistic P-Value
Intercept -3.64034E7 620859. -58.634 0.0000
Slope 18983.4 309.039 61.4273 0.0000
Analysis of VVariance
Source Sum of Squares | Df | Mean Square | F-Ratio | P-Value
Model 3.60369E9 | 1| 3.60369E9 3773.31 | 0.0000
Residual 2.86514E6 | 3 955048.
Total (Corr.) 3.60656E9 | 4

Correlation Coefficient = 0.999603
R-squared = 99.9206 percent
R-squared (adjusted for d.f.) = 99.8941 percent
Standard Error of Est. = 977.266
Mean absolute error = 614.96
Durbin-Watson statistic = 3.0267 (P=0.7860)
Lag 1 residual autocorrelation = -0.551055

The StatAdvisor

The output shows the results of fitting a linear model to describe the relationship
between DS _ng_ and Nam. The equation of the fitted model is

DS ng_=

-3.64034E7 + 18983.4*Nam

Since the P-value in the ANOVA table is less than 0.05, there is a statistically

significant relationship between DS ng_ and Nam at the 95.0% confidence level.
7. Lap twong quan giira bién Shn_ha véi nim:
Simple Regression - Shn_ha vs. Nam

Dependent variable: Shn_ha_
Independent variable: Nam
Linear model: Y =a + b*X

Coefficients

Least Squares

Standard

T

Parameter

Estimate

Error

Statistic

P-Value
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Intercept -9.89057E6 2.26297E6 -4.37062 0.0222

Slope 5072.8 1126.42 4.50349 0.0204

Analysis of Variance

Source Sum of Df |Mean Square |F-Ratio P-Value
Squares

Model 2.57333E8 |1  |2.57333ES8 20.28 0.0204

Residual 3.80643E7 |3 1.26881E7
Total (Corr.) |2.95397E8 |4

Correlation Coefficient = 0.93335

R-squared = 87.1142 percent

R-squared (adjusted for d.f.) = 82.8189 percent
Standard Error of Est. = 3562.04

Mean absolute error = 2568.16

Durbin-Watson statistic = 2.46175 (P=0.4313)
Lag 1 residual autocorrelation = -0.335985

The StatAdvisor
The output shows the results of fitting a linear model to describe the relationship
between Shn_ha_ and Nam. The equation of the fitted model is

Shn_ha_ =-9.89057E6 + 5072.8*Nam

Since the P-value in the ANOVA table is less than 0,05, there is a statistically
significant relationship between Shn_ha_and Nam at the 95,0% confidence level.
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Phu luc 6: CAC NHAN TO KINH TE - XA HQI VA LUQNG LUU TRU CO2 RUNG TU NHIEN DUQC QUY HOACH
LA RUNG PHONG HQ VA RUNG PAC DUNG TIiNH PAK LAK 2007 - 2011

Nam | DS(ng) | DSNT | GDP(y | GDPNN | GTSXLN ?{i)?? Shnha) | sinna) | Seale | Scavsu | Stiew | sdiew | C_PHDD | COZrung?
2007 1.696.606 | 1.319.990 | 9.244.692 | 5.449.289 82.048 55.003 | 287.821 | 262.285 | 178.903 | 23.310 | 4.716 | 47.093 | 8.080.708 | 29.656.198
2008 1.715.112 | 1.336.653 | 10.262.630 | 5.721.209 84.719 54.240 | 298.907 | 262.732 | 182.434 | 24.841 | 4.703 | 41.535 | 7.995.557 | 29.343.693
2009 1.733.113 | 1.310.075 | 11.407.086 | 6.055.129 81.425 50.084 | 303.037 | 257.090 | 181.960 | 25.124 | 5.035 | 36.421 | 7.836.233 | 28.758.976
2010 1.754.390 | 1.333.055 | 12.826.393 | 6.321.131 | 121.645 92.393 | 302.059 | 269.571 | 190.765 | 30.289 | 5.533 | 33.406 | 7.835.250 | 28.755.368
2011 1.771.884 | 1.345.839 | 14.178.320 | 6.652.147 | 123.369 93.632 | 311.609 | 283.894 | 200.193 | 34.148 | 6.290 | 33.292 | 7.788.610 | 28.584.199
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Phu luc 7: MAU PHIEU PIEU TRA GO RUNG KHOP

Phiéu 2: Piéu tra ciy gd trong 6 tiéu chuin (50x50m, véi D1.3 >30cm), Chia thanh 25 6

10x10m
O so cap so: K1

Stt 6 10x10m Stt | Loai D1.3 (0.1cm) H (0.1m) Phim chét

L 1 Da:au d(?)ng 37,7 128 | A
2 | Dau dong 30,7 170 |A

2 1 | Dau dong 30,4 168 | A

3 1 Daiiu dcfmg 40,2 185 |B
2 | Dau dong 32,5 195 | A

4 0

5 0

6 0

7 1 | Dau dong 38,1 165 |B

8 0

9 1 | Dau ddng 32,3 125 |B

10 0

11 1 | Dau Tra Beng 45,1 115 |C

12 1 | Dau Tra Beng 34,8 145 | A

13 1 D{iu Tra Beng 36,9 115 |B
2 | Dau Tra Beng 375 16,5 B

14 0

15 1 Déjlu dc‘}ng 38,7 185 | A
2 | Dau ddng 30,8 175 |B

16 1 | Dau dong 35,7 195 | A

17 1 | Dau ddng 54,6 175 | A
1 | Dau Tra Beng 53,9 155 |B

18 2 | Diu dong 39,0 150 |B
3 | Ko Nia 36,5 115 |B

19 1 | Cachit 35,6 110 |B

20 1 | Cachit 37,9 110 |B

21 0

2 1 | Ko Nia 40,6 140 | A
2| Sp 48,2 146 |C
1| Géo 33,6 140 | A

23 2 | Dau dong 31,0 145 | A
3 | Déu dong 32,6 145 | A

24 1| Cam 39,0 135 | A

25 0
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Phiéu 3: DPiéu tra ciy gb trong 6 tiéu chuin (10x10m, véi 5< D1.3 <= 30cm)
(5 6 thir cip trong 6 so cap 2500m2)

O so cép so: K1l
TT6
10x10m | st | Loai D13 (0.1cm) H (0.1m) Phim chit
. 1|Sp1 16,0 11,5 A
2 | Thau Tau 14,2 45 C
2 0
1 | Thau Tau 6,0 4,0 B
3 2 | Cachit 6,6 3,7 A
3 | Sung 19,7 8,0 C
4 1| MaKa 7,2 3,8 C
2 | Thau Téu 8,7 5,0 C
5 1 | Thau Tau 7.9 4,0 A
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