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ABSTRACT

In this study, the carbon accumulation capacity of mangroves
was concerned. Many studies and different methods have been
applied to determine and calculate this possibility. The study
focused on synthesizing and analyzing methods from many authors
and determining a feasible and appropriate method for assessing
the carbon accumulation capacity of mangroves. Research results
found methods to determine the carbon accumulation capacity of
mangroves such as methods based on the density of the forest
biomass; methods based on conventional forest surveys; methods
based on forest stand factors; methods based on individual tree
data; methods based on growth patterns;, methods based on
volumetric investigation, methods based on remote sensing
technology and geographic information system. A modeling
method representing the relationship between biomass and
accumulated carbon with investigation factors combined with
remote sensing and GIS applications has been identified as a
highly effective method, bringing many advantages to carbon
accumulation estimates for mangroves.
TOM TAT

Trong nghién cuu nay, kha nang tich luy carbon cua ring
ngdp man dwgc quan tam. Ba c6 rat nhiéu cong trinh nghién ciru
va dp dung cdc phirong phdp khdc nhau dé xdac dinh va tinh todn
khd néing ndy. Nghién ciu tdp trung tong hop, phdn tich cdc
phirong phdp tir nhiéu tac gia, va xdc dinh phwong phdp kha thi va
thich hop cho viéc danh gid khd nang tich luy carbon cua rung
ngdp man. Két qua nghién ciru da tim ra dwoc cdc phirong phdp
xdac dinh kha nang tich luy carbon cua rieng ngdp man nhw:
phicong phap dwa trén mdt dé sinh khoi cia rimg; phwong phdp
dira trén diéu tra rirmg thong thuong; phirong phdp dwa trén cdc
nhén t6 lam phan; phwong phdp diea trén sé liéu cdy ca 1é; phwong
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phap dwa trén mo hinh sinh trucng; phiong phdp dia trén diéu
tra thé tich; phwong phdp dwa trén cong nghé vién tham va he
théng thong tin dia 1y. Phuong phdp mé hinh hod biéu dién moi
quan hé giita sinh khoi va carbon tich lily véi cdc nhan té diéu tra
két hop iing dung vién tham va GIS dwoc xdc dinh la phwong phdp
mang lai hiéu qud cao, mang lai nhiéu wu diém trong viéc wéc
doan tich lity carbon cho rung ngdp man.

1. GIOI THIEU

Su néng 18n toan ciu dang 1a méi quan tam
hang dau trén thé gi6i, ham lugng carbon chiém
ty trong lon khong ngung tang 1én la nguyén
nhan gay bién ddi khi hau va anh huéng nghiém
trong dén hoat dong kinh té-xa hoi, cac hé sinh
thai va con nguoi. Viéc d6t nhién liéu hoa thach
trén thé gidi nim 1993 di dua vao bau khi
quyén 5,9 ty tan carbon dudi dang CO,, gip 4
lan so v&i nam 1950. Hoat dong trong rimg va
tai trong rimg trén thé gisi c6 thé hap thu CO, &
sinh khéi trén mat dat va dudi mat dat 1a 0,4-1,2
tan/ha/nam & vung cuc Bic, 1,5-4,5 tAn/ha/nam
& ving 6n d6i va 4-8 tin/ha/nim & cac ving
nhiét déi (Dixon va ctv, 1994; IPCC, 2000)
[32],[28].

Rimg 14 bé chira carbon, c6 vai tro dic biét
quan trong trong can bang O, va CO; trong khi
quyeén, do do6 né c6 anh hu:omg 16n dén khi hau
timg vung ciing nhu toan cau. Tong luong hip
thu carbon du trit ctia rimg trén toan thé gisi ¢
trong dat va tham thuc vt chiém khoang 830
PgC. Trong d6, lugng carbon chira trong dat 16n
hon 1,5 lan luwgong carbon du trir trong thdm thuc
vat (Brown, 1997) [19]. Déi véi rimg nhiét dai,
c6 dén 50% lugng carbon dy trit trong tham
thuc vat va 50% du trir trong dat (Dixon va ctv,
1994; Brown, 1997; IPCC, 2000; Pregitzer va
Euskirchen, 2004) [32],[19],[28],[30]. Dién tich
rung ngay cang bi thu hep cong véi qua trinh
khai thac rimg khong hop ly chinh 1a nguyén
nhan dé luong carbon tich lily ngay cang nhiéu.

Rung ngép méan (RNM) la mdt hé sinh thai
hét sirc quan trong, vira cung cdp cac nhu cau
cho cudc sdng cua cong dong dan cu ven bién,
vira 1a btrc tudng xanh viing chic chng gi6 bao,

x6i 16, 1am sach méi trudng ven bién, han ché
xam nhdp min, bao v€ nudc ngﬁm, tich liy
carbon, giam khi COs,...duy tri da dang sinh hoc
khi c6 thién tai va dong mot vai tro 16n trong
viéc giam thiéu thién tai do bién ddi khi hau va
nudée bién dang.

Nghién ctru tich lliy carbon, phuong phap
nghién ctru sy tich lily carbon tré thanh van dé
trong tam cua khoa hoc ké tir khi muc d6 phat
thai khi CO, ngdy cang tang 1én. Da cd nhiéu
nghién ctru vé x4c dinh luong carbon duogc tich
lity trong rimg & nhiéu b phan khac nhau: sinh
khdi cia cdy tang cao, thuc vat tang thap, vat roi
rung va mun trong d4t. Tong sinh khdi cia cay
trén mat dat 12 bé chua carbon quan trong nhét
va truc tiép bi anh hudng do suy thoai rumg, va
viéc udc tinh tong lugng sinh khdi trén mat dat
1a budc quan trong trong viéc danh gia tong
lugng carbon va tudn hoan cua no trong h¢ sinh
thai ring.

Céc nghién ctru chi ra rang viéc nghién ciru
sinh khoi, carbon van 1a mot thir thach, dic biét
1a ddi voi nhitng khu rimg dic thu, kho tiép can
trong do6 c6 cac khu ring ngap man, hién nay viéc
nghién ctru sinh khéi, carbon cua rimg dugc sir
dung nhiéu phuong phap khac nhau, trong ban
hudng dan vé kiém ké khi nha kinh quéc gia ciia
IPPC (IPPC, 2006) [27] d4 d& cap dén 2 cach la
truc tiép va gian tiép dé tinh sinh khdi trén mat
dat. Trong mdt hudng nghién ciru khac c6 dé cap
phuong phap tiép can dua trén do dém thuc dia,
vién tham Va GIS (Lu, 2006) [26].

Nhim tdng hop so sanh, danh gia lai nhiing
vén dé da duoc nghién ctru va chua nghién ctru
vé kha ning tich liiy carbon, phuwong phap
nghién cuu su tich iy carbon cua cay rung noi
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chung va rimg ngap min ndi riéng, dé tai: “Phan
tich, danh gié, tbng hop cc nghién ctru vé tich
luy Carbon cua rirng ngdp min trong nuoc va
thé gi6i” dugc thuc hién voi muyc tiéu gop phan
hoan thién co s& khoa hoc udc doan tich liy
carbon cho rung ngap mén cho cac nghién ctru
tiép theo.
2. PHUONG PHAP NGHIEN CUU
2.1 Co s6' 1y luan

RNM 1a hé sinh thai chuyén tiép giita bién
va dét lién. Ngoai sy da dang sinh hoc cao, su
thich nghi tuyét voi cua sinh vat voi diéu kién
mdi truong song khic nghiét, rimg ngap min
con ¢ mot dic diém 1a co cudng do quang hop

Bang 1. Tich luy carbon trong ciy rirng ngap mén

cao, diéu d6 chung to kha ning hap thu CO; va
vai trd quan trong trong viéc lam giam lugng
khi CO,. Hién nay da c6 kha nhiéu cac nghién
ctru lién quan dén viéc xac dinh sinh khéi, kha
nang tich lily carbon cia RNM, nhung cha yéu
chi nghién ctru trén tig loai riéng biét va dbi
v6i loai rimg trong thuan loai. Két qua nghién
ctru cia Nguyén Thanh Ha va ctv. (2007) [11]
vé ham lugng carbon tich luy trong ciy (& va
sinh khi trén mit dat) & cac loai rimg c6 thanh
phﬁn, mét d6 khac nhau tai mot s6 RNM & mién
Nam Thai Lan va Indonesia cho biét, tuy vao
loai rimng, ddc diém vé ciu tric, tudi cdy ma ham
lugng carbon tich luy 1a khac nhau.

Pia diém nghién ciru Loai ciy chinh lt:gtcg;{ /;?)7 ngt}),o(ltlét;’;;:;g)
Ban chua (Sonneratia caseolaris (L.)
Engler 487 1174
Sosobok, Indonesia Rumg duge d(.)l (Rhizophara 761 2543
apiculata Blume)
Vet du (Bruguiera gymnorrhiza (L.)
Savigny) 400 313,5
Rung dudc d6i (Rhizophara 1467 555.3
apiculata Blume) >
Ranong, Thai Lan Vet du (Bruguiera gymnorrhiza (L.) 730.0
(Rung ty nhién) Savigny) ’
Rung dudce d6i (Rhizophara
apiculata Blume) 1489 3317
Rung dudc d6i (Rhizophara 6900 514
Nakorn, Sri Thmarat apiculata Blume) 3 tu6i ’
(Rung trong) Rung dudce d6i (Rhizophara 2300 163.6

apiculata Blume) 7 tudi

(Nguon: Ha va ctv, 2002)

Mat d6 cay va loai cay la cac yéu to chi phdi
dén kha nang tich luy carbon trong RNM. Két
qua nghién ctru cua Sathirathai (2001) [33], v€
kha nang tich luy carbon hang nam cia RNM

tai lang Tha Po, Thai Lan ¢ cac loai cay cho
thay, ham luong carbon tich luy trong ciy RNM
twong ddi cao, cdy dudc doéi (Rhizophoza
apiculata) tich luy carbon 13 cao nhit (Bang 2).
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Bang 2. Tich luy carbon hang nidm ciia RNM lang Tha Po, Thai Lan

Loai ciy chinh

Mait dd ciy (S6
ciy/ha) (tan/ha)

Sinh khdi Téng carbon tich luy

(tAn /ha/nim)

Mam bién (Avicennia marina (Forsk)

. 2337,50 29,06 8,19
Vierh)
Gid (Excoecaria agallocha L.) 1462,50 7,69 4,94
Pudc doi (Rhizophoza apiculata 306,25 431 1,19
Blume)
Tra 1am v (Thespesia populnea) 406,25 4,13 0,81

(Nguon: Sathirathai, 2001) [33]
2.2 Tai liéu nghién ciu

Thu thap va tong hop thong tin tir cac tai
liéu, cong trinh khoa hoc da dugc cong bd o
lién quan téi nghién ciru sinh khdi va kha nang
hap thu CO, cta ring trén thé gidi va & Viét
Nam,; Nguén tai li€u tai Trung Tam hoc liéu Pai
hoc Can Tho, bai b4do dugc cong bé, sach xuét
ban, trén co s¢ ké thira cac tai liéu co lién quan,
tac gia tién hanh phan tich va tong hop cac van
dé lién quan dén dé tai.

3. KET QUA VA THAO LUAN

3.1 Két qua cac nghién ctru vé tich lu§ carbon
cuia rirng ngip min

3.1.1 Trén thé gidi

Komiyama et al. (2008) [25] d3 kiém tra
sinh trudng, sinh khéi va ning suit rimg ngip
min qua 72 bai bao ciia cac tac gia di cong bd,
két qua tinh duge sinh khéi trén mit dét ring
ngdp min & Malaysia v6i loai vu thé 1a Pudc
d6i, 16n nhét (460 tan/ha) va rimg ngap min &
Florida (M¥) véi loai wu thé 1a Pudc do, thap
nhit (7,9 tin/ha) trong tit ca cic ving nghién
ctru. Tac gia két luan sinh khéi rimg ngap mén
¢6 quan hé vai tudi, loai wru thé va lap dia. Tinh
trén toan cau, rimg ngdp min & vang nhiét déi
c6 sinh khdi trén mat dit cao hon rat nhiéu so
véi vung 6n déi (Cao Huy Binh, 2009) [3].

O Malaysia, da ghi nhan sinh khéi rimg
Pudc doi (Rhizophora apiculata Blume) ting
theo do tudi, cu thé sinh khéi quan thé Pudc doi
& tudi 5 1a 16,25 tan/ha, tong sinh khéi ¢ d6 tudi
10 12 180 tin/ha va dat cao nhit 13 quan thé
Pudc doi & d6 tudi 20 voi khoang 200 tén/ha.

Christensen (1997) [21] nghién ctru sinh
khdi va ning sudt so cdp rimg Pudc trén dao
Phuket thudc b bién phia Ty, Thai Lan d xac
dinh dugc tong lugng sinh khdi kho trén mat dat
clia rimg & do6 tudi 15 1a 159 tan/ha, tong ning
suat sinh khéi kho ting hang nim udc tinh 27
tan/ha/nam. Nghién ctru ciing di so sanh va chi
ra lugng vat rung rimg ngdp man cao hon so véi
rimg mua nhiét d6i do rimg ngap man ¢6 tudi nho
hon va sinh trudng nhanh. Vai tro cta rirg ngap
man trong tich tu cac bon ¢ tinh Trat, Thai Lan
véi phuong phap phan tich ham lugng carbon
chira trong sinh khéi kho. Két qua luong carbon
trung binh chia trong ba loai nghién ciou
(Rhizophora mucronata, R. apiculata, B.
cylindrica) chiém 47,77 % khdi luong kho va ¢
rimg nhiéu tudi thi hap thu lugng carbon nhiéu
hon rimg it tudi (Wanthongchai et al, 2006) [36].

Subarudi et al (2004) [34] da phan tich chi
phi cho viéc thiét ké va trién khai du an CDM tai
tinh Cianjur, mién Tay Java, Indonesia véi di¢n
tich 1a 17,5 ha (dat cua cac ho nong dan). Pay 1a
mot trong nhitng du an CDM da duoc thiét lap
trong mot s6 tinh & Indonesia va dugc cip von
boi t6 chirc JIFPRO cua Nhat Ban két qua cho
théy trir lugng carbon hép thu tir 19,5 — 25,5 tn
C/ha. Theo Lasco et al. (2004) [31], trong nghién
ctru danh gia su hip thu CO, ¢ rimg thi sinh ctia
Khu du trit Mount Makiling, Philipines da nhén
xét rang rimg nhiét d6i 1a mot ngudn hip thu CO,
quan trong. Céc tac gia da xac dinh lugng sinh
khdi dudi va trén mat dit cua rimg thir sinh &
Malaysia dat 576 tan/ha, luong carbon chiém ty
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1¢ khoang 43 % so véi tong lugng sinh khdi kho
(Vién Ngoc Nam, 2009) [17].

Theo Wilson (2009) [37], vi tri cac 6 ti€u
chuén duoc xac dinh tai Kién Giang cho ca rimng
ngdp man loai 1 va loai 2 theo cac don vi dia ly
ctia ban d0 str dung dét dugc khoanh v& tir anh
vé€ tinh. Sinh khéi trung binh trén va dudi mat
d4t tai 40 6 tiéu chuén 13 157 tin/ha. Tong sinh
khéi kho (trén va dudi mit dét) ddi voi rimg loai 1
1a 147 tAn/ha, nho hon tong trong luong kho cia
rimg ngdp man loai 2 (190 tdn/ha). Sinh khéi
trén mat dat voi trén 600 tin/ha di ghi nhan
dugc ¢ rimg ngdp man, nhung con sé thuong
thiy dao dong trong khoang 150 va 350 tin/ha
dbi véi rimg ngdp mian nhiét doi con tdt. Cac
cong trinh nghién ciru vé sinh khéi da thu vé két
qua nhat dinh, tuy nhién tir nghién ctru sinh khéi
dé lugng héa kha nang tich lity carbon ciia cy
rimg con han ché, phan 16n cac nghién ctru méi
chi tap trung vao xac dinh lugng carbon tich Iy
trong thuc vat tai thoi diém nghién ctru. Trén thé
gidi, cac nghién ctru mai chi tap trung vao viéc
danh gia lugng carbon, carbon dugc luu triv
trong mot s6 kiéu sur dung dat, mot s6 loai cay
rimg trong ma chua c6 danh gia cu thé dbi véi
rimg tu nhién, déng thoi chwa nghién ctru sdu
dbi v&i mot loai cu thé.

3.1.2 Trong nuoc

Nguyén Thanh Ha va ctv (2007) [11] da
nghién ctru tich tu carbon trong dat rimg ngap
min tai mot s khu rung tréng 6 Nam DPinh, tac
gia da két luan rang tong sinh khoi ré cua rimg
nhiéu tudi s& 16n hon téng sinh khdi ciia rimg
con it tudi. Trong khi lwong carbon tich tu trong
dat tang, giém khong theo quy luét theo d tudi.

Nguyen Thi Ha (2007) [4] da nghlen clru
sinh khdi, 1am co s& xac dinh kha ning hép thu
COz cua rung Keo lai (Acacza auriculiformis)
trong tai Quén 9, thanh pho Ho6 Chi Minh. Tac
gia thu thap s6 liéu sinh khéi tuoi tir 36 cay giai
tich, trén 21 6 tiéu chuén tam thoi do dém mot
lan, dién tich 500 m%6 (20 m x 25 m). Tir ham
lugng carbon tich Iy, tac gid xac dinh dugc
luong CO; hap thy bang cach nhan voi 44/12,

luong CO; rimg hip thu tap trung nhiéu trong
céc cap tudi cao. Sinh khdi trung binh trén mat
dat ctia cac loai rimg khac nhau c6 su khac biét
dang ké (Vi Tén Phuong va ctv, 2013) [16] &
Ca Mau va Kién Giang, rimg trong Pudc 16
tudi 1a 80,10 tin/ha, rimg trong Mim den la
109,81 tin/ha va rimg Mam tring ty nhién 13
232,6 tan/ha. Kha ning hip thu cac bon trung
binh cia rimg trong Pudc, Mam den va Mam
tring ty nhién lan luot 1a 136,6 tin COy/ha,
511,6 tAn COy/ha va 198,7 tin CO,/ha. Gi4 tri
hép thu CO; ctia rimg phu thudc vao sinh truong
ctia ring. Vi dién tich gan 27.500 ha, mdi nim
rung ngdp man & Can Gid hép thu dugc hon 9,5
triéu tin CO, (Vién Ngoc Nam va ctv, 2011)
[18]. Vién Ngoc Nam va ctv (2011) [18] da
nghién ctru tich tu carbon cua rung Pudc doi
(Rhizophora apzculata Blume) trong ¢ Khu Dy
trit sinh quyén rimg ngap man Can Gio, Thanh
phd H6 Chi Minh, két qua cho thay ti 1& cac bon
tich Iy trong cay cé thé ctia than 14 cao nhét va
tang theo khi dudng kinh tang, ti 1€ carbon tich
lity trong 14 giam dan khi duong kinh ting 1én
trong khi d6 canh va r& twong dbi it bién dong.
Phan Nguyén H6ng va ctv (1997) [12] nghién
ctru sinh khdi va ning suat so cip ring Pudc
(Rhizophora apiculata) trong & Can Gio, két
quéa cho thiy, sinh khdi rimg Pudc cd lugng
tang tir 5,93 — 12,44 tin/ha/nam, trong d6 tudi 4
¢6 lugng tang sinh khdi thap nhat va cao nhét &
tudi 12; lwong ting duong kinh 0,46 — 0,81
cm/ndm, trif lvong tham muyc tich 1y carbon
trén san rung 1a 3.4 - 12,46 tan/ha. Sur dung
phuong trinh twong quan giira sinh khdi cac
thanh phan trén mat dat véi chu vi than cay tai
vi tri ngang nguc (GBH) dé udc tinh sinh khéi,
phuong trinh c6 dang: log W =a + b log GBH,
phuong trinh nay da duge sir dung dé tinh sinh
khdi cac thanh phan trén mit dat cia rimg Pudc
tai Ca Mau trong do bién doc 1ap GBH duoc
thay bang chi tiéu duong kinh ngang nguc
(DBH). Tac gia da thue hién thu mau sinh khéi
ciy & cac cAp tudi rumg: 5, 6,7, 8,9, 10, 11, 12,
13, 22 va 34 Lép cac 6 dinh vi va do d&ém trén
160 6 & cac cap tudi rimg khac nhau.
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Phuong trinh hdi quy giita sinh khdi voi
duong kinh ngang nguc ciing duoc xay dung dé
wéc tinh sinh khdi quan thé Da voi (Ceriops
tagal C. B. Rob) va Coc trang (Lumnitzera
racemosa) trong tai Khu Dy trit sinh quyén rumg
ngap min Can Gio - Thanh phé H6 Chi Minh
(Vién Ngoc Nam va ctv, 2009) [17].

Rumng Pudc Ca Mau cung cip mot luong roi
9,75 tiAn/ha/nam; trong d6 lugng roi cua la
chiém 79,71%. Rimg Pudc 12 tudi trong & Can
Gio cung cap luong roi trung binh 8,47
tan/ha/nam; trong d6 14 chiém 75,42% (Phan
Nguyén Hong va ctv, 1997) [12]. Theo Dy an
GTZ CZM - Bao ton rimg ngap man Soc Tring,
ctt mdi hécta RNM cho 3,6 tin mun ba hitu
co/nam, ddy 1a ngudn thirc an cta nhiéu loai ca
bién (Pham Vian Ngot va ctv, 2011) [14]. Lé Tan
Loi va ctv (2013) [5] da nghlen ctru tich Iy
carbon ctia rimg ngap min tai con Ong Trang

huyén Ngoc Hién, tinh Ca Mau trén ba loai
trang thai, két qua nghién ctru cho thay, tong
lugng carbon tich lity trong 1 ha tai con Ong
Trang cao nhat tai trang thai rimg Pudc doi
chiém wu thé 12 448,47 tan/ha, ké dén 12 tai trang
thai rimg Vet tach chiém wu thé 1a 423,74 tin/ha
va tich lily cac bon tai trang thai Mam tring
chiém wu thé 1a thap nhat 387,65 tan/ha, tir két
qua nghién ctru trén c6 thé thy loai Pudc doi
chiém wu thé.

Két qua nghién ctru tai lidu cho thay, da co
rat nhiéu tic gia trong va ngoai nudc nghién ctru
dé cap van dé tich lity carbon ciia rimg, dénh gia
gia tri clia rimg thong qua nghién ciru vé sinh
khdi ciia rimg, tuy nhién viéc nghién ctru chi tiét
cho mét loai cy trong diéu kién rimg tw nhién &
Viét Nam con han ché, chua c6 nghién curu sau.
3.2 Tong hop cic phwong phap nghién ciru
tich liily carbon

Biang 3. Téng hop tém tit cac phwong phap nghién ctru tich lity carbon

Dia diém
nghién ciru

Phuwong phap

TT A
nghién ciru

Két qua
nghién ciru

Tac gia
nghién ciru

Phuong phéap Xéc dinh lugng CO,
dua trén mat do hép thu cua rung 14 rong
sinh khdi cua thuong xanh vung Tay
rung Nguyén lam co sé tham
gia chuong trinh gidm

thiéu khi thai tir suy

thodi va mt rimg

- M6 hinh udc tinh sinh khoi va

carbon cay rung:
+ Khoi luong thé tich gb (WD)
dai dién cho cac nhom loai co

cung sinh khdi trén don vi thé tich.

+ U'c tinh sinh khéi va carbon

trong 4 bo phén cua ciy trén mat
dat v6i cac bién sé DBH, Hva Bao Huy (2012)
WD cho thiy than cay dat do tin [1]

ciy tot nhat.

+ Ham udc tinh sinh khéi cy trén
mat dat (AGB) ¢6 3 bién so DBH,
H va WD dat d¢ tin cy cao nhat.

- Ung dung vién tham va GIS

trong udc tinh — giam sat sinh

khoi va carbon rung.

Nghién ctru kha nang

Phuong phap tich lity carbon cta

5 dua trén diéu tra trang thai ring cong
rung thong dong thén Cai Mat, xa
thuong Tién Lang, huyén Tién

Yén, tinh Quang Ninh

- T6 thanh loai: kha da dang vé

loai chii yéu 1a nhitng ciy ua

sang c6 gia tri cao. Pham Ngoc

- Téng lugng carbon cua rimg 1 Minh, 2009 [39]
36,87 tan/ha. Gia trj kinh té dat

7.706.178 ddng/ha.
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Dia diém
nghién ciru

Phuwong phap

TT A
nghién ciru

Két qua
nghién ciru

Tac gia
nghién ciru

Xac dinh luong CO,
hap thy ctia rimg 14 rong
thuong xanh vung Tay
Nguyén lam co sé tham
gia chuong trinh gidm
thiéu khi thai tir suy
thodi va mt rimg

Phuong phap
dua trén cac
nhén t6 1am
phan

- Mb hinh udc tinh sinh khéi va
carbon 1am phan:

+ Sinh khéi va carbon trong tham
tuoi bién dong ngiu nhién.

+ Sinh khéi va carbon trong gb
chét bién dong ngau nhién rat 16n.
+ Giira sinh khéi, carbon trong
1am phan va mdi bo phan trén
dudi mit dat c6 quan hé chit ché
v6i nhau.

+ Tong lugng carbon ciia 5 bé
chira trong 14m phan (TC) c6
quan h¢ chat ché véi da me,
lugng mua binh quan nam, nhiét
d6 binh quan nim va tong sinh
khdi cay rimg trén mat dat.

Bao Huy (2012)
[1]

Nghién ctru kha nang
tich tu carbon cuia riung
Céc tring (Lumnitzera
racemosa Willd) trong

tai Khu Du trir Sinh
quyén Rurng ngdp mén
Cén Gio, Thanh ph6 HO
Chi Minh

Phuong phap
4  dya trén 36 liéu
cay ca thé

- Két ciu sinh khéi tuoi timg bo
phan cua ciy c4 thé duoc sip xép
theo thir ty: than tuoi trung binh
> canh tuoi > 14 tuoi.

- Két cau sinh khéi kho timg bod
phan cua cay Coc trfing duoc sap
xép theo thtr ty: than kho trung
binh > canh khé trung binh > 14
kho trung binh.

- Két chu sinh khéi kho céc bo
phan cua timg quan thé duoc sip
xép theo thir tu: than > canh > 14.

Phan Van Trung
(2009) [13]

Phuong phap
5 dua trén mo Nghién ctru mo hinh
hinh sinh uoc tinh sinh khoi, trir
truong lugng carbon rung ngap
man trén co s¢ ung
dung Vién tham va GIS
tai tinh Ca Mau

Ham logarit 2 chiéu du béo sinh
khéi va tich lily carbon cua cay
rung.

M5 hinh uéc tinh sinh khéi tuoi
rung Pudc: Wtt = exp(-0,728 +
2,33*In(D1,3))

M0 hinh uéc tinh sinh khéi kho
rimg Pudc theo cap tudi:

Wtk = 0,529* exp(-0,728 +
2,33*In(D1,3))

Wtk = 0,595% exp(-0,728 +
2,33*In(D1,3))

Wtk = 0,622* exp(-0,728 +
2,33*In(D1,3))

Nguyén Thi Ha
(2007) [4]
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Dia diém
nghién ciru

Phuwong phap
nghién ciru

Két qua
nghién ciru

Tac gia
nghién ciru

Wtk = 0,640 exp(-0,728 +
2,33*In(D1,3))

Wtk = 0,639* exp(-0,728 +
2,33*In(D1,3))

Wtk = 0,652* exp(-0,728 +
2,33*In(D1,3))

M6 hinh udc tinh sinh khéi quén
thé:

log(TAGB)=exp(0,768 +
0,0873*In(M?)).

M0 hinh udc tinh tich liiy carbon

quan thé: TAGC = 1/(0,000663 +

1,65/M)

Nghién ctru md hinh
udc tinh sinh khéi, trix
lugng carbon ring ngap
man trén co s¢ ung
dung Vién tham va GIS
tai tinh Ca Mau

Phuong phap
dua trén cong
6 nghé vién tham
va hé théng
thong tin dia ly

- Tong sinh khoi va tich liy
carbon ctia toan 14m phan c6 sy
bién dong manh giira cic cap
kinh va cap tudi, tong sinh khbi
va tich lity carbon quan thé ting
1én theo cap kinh va cép tudi.

- Luong tang truong sinh khoi
ctia quan thé Pudc ting kha
nhanh trong khoang 10 nam dau
va sau d6 giam dan; trong d6
lugng tang truong hang nam
(ZB) dat cao nhét 23,7 tin/nim &
tudi 4.

Nguyén Thi Ha
(2007) [4]

3.3 Phuong phap nghién ciu sy tich lay
carbon rirng ngip min ¢ Pong bang séng

Ciru Long (PBSCL)

Bang 4. Phwong phap nghién ciru sw tich liiy carbon sitr dung cho rirng ngap man ¢ PBSCL

Coéng trinh

TT N
nghién ciru

Két qua
nghién ciru

Phwong phap
nghién ciru

Tac gia
nghién ciru

Nghién ctru sy tich
lily carbon trong cay
va mdi quan h¢ giita
tich lliy carbon véi
cdc tinh chat dét tai

- Sinh khdi va tich lity carbon giita
cac loai cay co su khac biét y nghia

- Sinh khdi va tich lity carbon & loai

Phuong phap
13p 6 dinh vi,
khao sat do dac
thyc té va phan

théng ke.

con Ong Trang, theo thir ty ting dan: Mam Trang <  tich phong thi
huyén Ngoc Hién, Vet Tach < Pudc Boi nghiém
tinh Ca Mau

Nguyén Ha
Qudc Tin, Lé
Tén Loi, Ly
Hang Ni (2015)
[8]
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Coéng trinh Kétquia Phwong phap Tac gia
nghién ciru nghién ciru nghién ciru nghién ciru
- Két qua nghién ctru cho thay tich
lity carbon & loai Mam Trang 1a thip
nhét va cao nhét la loai Pudc Doi.
- Eh va pH ¢6 xu huéng giam dan tir ~ Phwong phap

TT

Anh hudng ciia mot
s0 tinh chat dat dén

su tich lily carbon Ly Hang Ni, Lé

3 trong cdy tai cdn Ong la;lAp d{a Ca.,o xu0}1g lap d‘afha.?’ gid tri lap dia, do daf Tan Loi (2015)
R d6 man cia nudc trong dat gidm theo thuc té
Trang, huyén Ngoc N N , 2 [9]
Hidn. tinh Ca Mau dia hinh nhung khong dang ke,
’ khong anh hudéng dén sinh khoi va
tich liiy carbon.
- Két qua da tinh toan duoc trit lwong
Tich liiy carbon cua carbon trung binh trong sinh khoi Lu Ngoc Tram
rung ngdp man & cay ngap man ¢ Con Trong. Khao sat, do Anh, V3 Hoang
5 Cbdn Trong, vuon - Trir lugng carbon trung binh trong deém 6 tiéu Anh Tuan,
quoc gia miii Ca Mau  sinh khoi trén mat dat va dudi mat  chuan két hop Vién Ngoc
theo ting giai doan dat c6 su khac biét rd gitra cac khu vién tham Nam (2017)
vuc tuong Ung vai cac giai doan [6].[7]
hinh thanh.
- Ti 18 sinh khoi va tich liy carbon
cac bo phan trén mat dat cua cay
Nghién ciumo hinh ~ Pude cling nhur ctia quan the Bude  ppyyong ppap
wée tinh sinh khéi, tr pl}an l6n nam trong bo phan than. do dém truc
; \ - Tong sinh khdi va tich 1ty carbon AT A B N
luc{ng oo b?n e clia toan 1am phan co sy bién don tiep ket hc{p Nguyén Thi Ha
7  ngap man trén co s& - p PR S ;S phuong phap (2007) [4]
img dung Vién tham ~ manh gilia cdc cap kinh va cip L. gy qung d ligu
vaGIS tai tinhCa - 10ng sinh khoi va tich lily carbon 31 yi&y tham
Mau quan thé tang Ién theo cap kinh va va GIS
cap tuoi.
- Sinh khoi trung binh céc 0 tiéu
chuan véi dang 1ap dia ven bién c6
gia tri sinh khoi giam dan: dang lap
. i A0 > A 2 A
Ung dung q.uAy trlrnh dia ctra song > dang la,p Cha~ VCIlq sonAg. Phuong phép
CIFOR nghién ciru - Lugng carbon tich iy cua cay 1ap & dinh vi
su tich liiy carbon dudc c6 xu hudng giam dan theo lap p . - A ok .
N A e P R . .,z khao sat do dac Lé Tan Loi
8 trong cay dudc tai h§ dia tir ven bi€n dén ven song va thap e
J . Ao L, oo oA thuc té va phan (2013) [5]
thong rung ngdp man nhat & ctra song. ] . .
A X e A e , tich phong thi
huyén Ngoc Hién, - C6 moi quan h¢ thuén gitra sy tich nohiem
tinh Ca Mau Ity C voi cao trinh mat dat, EC va ghie

Eh. Dbi véi chat hitu co trong dat thi
c6 moi quan h€ nghich véi sy tich
liy C.
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TT Coéng trinh Kétquia Phwong phap Tac gia
nghién ciru nghién ciru nghién ciru nghién ciru
Sinh khoi va kha ,

< £ Gitra du:ong kinh ngang nguc vasinh  Phuong phap
nang hap thu CO» A A i . P
. o . khéi cdy tram cé m01 twuong quan  1ap 6 dinh vi, Bui Thi Thu
cua rung tram khu N s aroaA
A i chat ch€ véi nhau (he s6 twong quan  khao sat do dac Théo va Lé
9 béo ton thién nhién O £
Lune Neoc Hodn R 0 93) Thanh phan vat rung ¢ hai thyc té va phan Anh Tuan
g £¢ -Ag, cap tudi rung tram nhé hon 10 va Ién  tich phong thi (2017) [2]
huyén Phung Hicp, hon 10 chuan nghiém
tinh Hau Giang ' ghie
Panh gia lugng A , R U A Phuong phap \
carbon tich liiy ctia Khoéng c6 sy khac biét vé thanh phan lap 6 dinh vi, Truong Hoang

sinh khoi rung tram

vat rung gitra hai cép do tubi rung

khao sat do dac Dan, L¢ Hoang

10 o s e o tram. Ham luong carbon udce tinh cua L. a Tat va Bui
trén nén dat sét tai \ \ Cen L A 14 thuc té va phan .
\ e rung tram theo hai d§ tu6éi nhé hon 10~ ; \ . Truong Tho
Vuon quoc gia U va 16n hon 10 thi c6 s khac bigt, 1o PROR&thi 5 s
Minh Thugng . o nghiém
3.4 Panh gia chung chu yéu vao t6 thanh loai cay, do phi cua dat va

Trén thé gidi c6 nhidu nghién ctru kha ning
tich iy carbon, phuong phap nghién ctru kha da
dang. Dé udc tinh sinh khéi cua cay rung phin
trén mat dit (AGB) cho mot sb kiéu rimg nhiét
ddi, phuong phap chat ha ciy (destructive
sampling) va 14p md hinh wdc tinh sinh khdi,
carbon rung (allometric equations) da dugc
thyc hién bdi Brown (1997) [19], MacDicken
(1997) [29], Chave et al. (2004 - 2005) [20],
Pearson (2007) [35], Basuki et al. (2009) [38],
Henry et al. (2010) [23], Dietz et al. (2011) [22],
Johannes et al. (2011) [24], tuy nhién, cac tac
gia chua tim ra cac nghién ciru lién quan dén
phuong phap mé hinh két hop vé6i anh vién
tham. Nghién ctru kha néng tich liiy carbon
dugc sir dung bang nhidu phuong phép: phuong
phap dua trén mat do sinh khéi cua rung;
phuong phap dwa trén diéu tra rung thong
thuong; phuong phap dua trén cac nhan t6 1am
phén; phuong phép dua trén s6 lidu cay ca thé;
phuong phap dya trén mé hinh sinh trudng;
phuong phap dya trén cong nghé vién thim va
hé thong thong tin dla 1y; phuong phap dua trén
diéu tra thé tich, mdi phuong phap déu c6 ru va
nhugc diém riéng:

- Phirong phdp dwa trén mdt do sinh khoi
cua rung: Mat do sinh khéi cua rung phu thudc

tudi rimg. Phuong phap nay co sai sO tuong do6i
16n nén chi dugc ding dé udc luong trong diéu
tra sinh khéi rimg nhanh & pham vi quoc gia.

- Phwong phdp dira trén diéu tra ring thong
thu"ong Phuong phép do dém truc tiép truyén
thong trén mot s6 luong 6 tiéu chuin du 16n cia
cac dbi tuong ring khac nhau cho két qua dang tin
cdy. Tuy nhién, phuong phap nay kha ton kém.

- Phwo‘ng phap du"a trén cac nhan to lam
phan: Yeu cau cao vé do chinh xéc cua sb liéu
cac nhan tb didu tra dé xay dung phuong trinh.

- Phwong phép dwa trén so liéu cdy cd lé:
Sinh khbi cay ca 1é dugc xac dinh tir mbi quan
h¢ ciia n6 v6i cac nhan t diéu tra khac cua
cdy ca 1é nhu: chiéu cao, dudng kinh ngang
nguc, tiét dién ngang, thé tich hodc td hop cua
céc nhén t6 nay cia cdy. Phuong phap nay kha
ton kém.

- Phuong phdp dya trén moé hinh sinh truong:
Can phai xac dinh dugc nhimg diém chung dé
phan loai m6 hinh nhu BIOMASS, ProMod,
3 PG, Gen WTO, CO2Fix, CENTURY,... trong
d6 mo hinh CO2Fix c6 kha nang ap dung cho cac
nude dang phat trién chua c6 diéu kién thuc hién
va thu thap s6 liéu trén cac thi nghiém, 6 dinh vi
lau nam. M6 hinh nay da dugc str dung doc lap
hoic két hop véi cac md hinh khac dé diéu tra hip
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thy carbon va dong thai qui mé 14m phéan cho dén
qui md qudc gia; Vi vy c6 thé st dung md hinh
vao diéu tra carbon, dong thai qua trinh nay & hé
sinh thai rirng ¢ Viét Nam.

- Phuong phap dua trén diéu tra thé tich:
Ap dung cho ring khép tan thanh thuc thir cip
trong diéu kién khi hdu 4m va khé. Dit liéu can
thiét cho phuong phap 1a thé tich than cay
VOB/ha, diéu tra thé tich tit ca cac loai ciy véi
duong kinh tai vi tri 1,3 m nho nhét 12 10 cm.
Tuy nhién, phuwong phap nay kha ton kém.

- Phirong phdp dia trén céng nghé vién
thém va hé thong théng tin dia 1y: Phuong phap
nay doi hoi thiét bi xr li, nhan luc trinh d6 cao.
K¥ thuat vién tham d3 c6 nhiéu thuén loi hon
trong viéc udc tinh sinh khdi trén mat dat so vai
phuong phap truyén théng va cung cip tiém
ning ude tinh sinh khéi trén mit dat & cac quy
mé khac nhau. Nhu ciu nguoi su dung, dic
diém dit liéu vién tham, quy md khu vuc nghién
ctru va hd trg kinh phi ¢ anh hudng quan trong
quyét dinh dén thiét ké phuong phap udc tinh
sinh khéi trén mat dat. Két hop vién tham va

TAI LIEU THAM KHAO

[1] Bao Huy (2012). “Uéc luong ning luc hap thy
CO2 cua cay Boi 101 do (Litsea glutinosa)
trong md hinh néng 1am két hop bai 10i do -
sdn & Tay Nguyén lam co s& chi tra dich vu
mbi trudng”. Tap chi Rieng va Moi truong,
(44-45), 14-21, ISSN 1859 — 1248.

[2] Bui Thi Thu Thao, Lé Anh Tuén (2017).
Sinh khéi va kha nang hap thu CO, cua
rimg tram khu bao ton thién nhién Lung
Ngoc Hoang. Tap chi Khoa hoc Truong
Pai hoc Can Tho, tap 50, phan A (2017):
58-65.

[3] Cao Huy Binh (2009). Nghlen ctru kha
ndng hdp thu CO; ciia quan thé Da qudnh
(Ceriops decandra Dong Hill) tw nhién tai
khu dy trit sinh quyen rieng ngdp man Can
Gio, Thanh phé Ho Chi Minh (Lun vin
Thac s§ Khoa hoc Nong nghi€p). Truong
Pai hoc Nong lam, TP.H6 Chi Minh.

GIS ciing c6 ich trong viéc cai thién két qua ude
luong AGB tur dit liéu da nguén ¢o san.
4. KET LUAN VA PE NGHI

Trén thé gii c6 nhidu nghién ctru kha ning
tich Iy carbon, phuong phap nghién ctru kha da
dang, dé u6c tinh sinh khéi cua cay rimg phan
trén mit dit (AGB) cho mot sb kiéu rung nhiét
d61 nhung chua tim ra cac nghién ctru lién quan
dén phuong phap mé hinh két hop véi anh vién
tham. Nghién ctru kha nang tich liiy carbon duoc
st dung nhiéu phuong phép nhu phuong phép
dua trén mat do sinh khéi cta rimg, phuong phap
dua trén diéu tra ring thong thuong, phuong
phap dwa trén cac nhan t6 1am phan, phuong
phap dua trén sb lidu ciy ca thé, phuong phap
dua trén mo hinh sinh trudéng, phuong phap dua
trén cong nghé vién thim va h¢ thong thong tin
dia 1y, phuong phap dua trén diéu tra thé tich.
Phuong phép két hop nghién ctru thuc dia va g
dung cdng nghé vién tham va GIS 12 mét trong
nhiing phuong phap ap dung hi¢u qua, day la
phuong phéap hay c6 thé ap dung dé thuc hién
nghién ctru vé rimg ngép man.

[4] Nguyen Thi Ha (2007). Nghién cteu sinh
khoi, lam co s6 xdc dznh kha ning hdp thu
CO; ciia rimng keo lai trong tai Qudn 9,
thanh phé Ho Chi Minh (Luén van Thac s§
Khoa hoc noéng nghiép). Pai hoc Nong
Lam, TP H6 Chi Minh.

[5] Lé Tan Loi (2013). Ung dung quy trinh
CIFOR nghién ctru su tich iy Carbon trong
cay dudc hé thong rimg ngp min huyen
Ngoc Hién, tinh Ca Mau. Bdo cao tong két
dé tai Khoa hoc va Cong nghé cdp trieong.

[6] Lu Ngoc Tram Anh, V6 Hoang Anh Tuén,
Vién Ngoc Nam (2017). Tich liy carbon
cia rieng ngdp man ¢ Con Trong, vieon
quoc gia mili Ca Mau theo timg giai doan.

[7] Lu Ngoc Tram Anh, V3 Hoang Anh Tuan,
Vién Ngoc Nam (2017). Trit luong carbon
ddt ciia rieng ngdp man ¢ Con ngoai Vieon
Quéc gia Miti Ca Mau.

118



Tap chi Khoa hoc va Kinh té Phdt trién Trwrong Pai hoc Nam Cén Tho

ISSN: 2588 1272. 86 20 (2023)

[8] Nguyén Ha Qudc Tin, Lé T4n Loi, Ly Hang
Ni (2015). Nghién cueu sy tich lily carbon
trong cdy va moi quan hé giita tich liiy
cacbon Vi cdc tinh chat dat tai con Ong
Trang, huyén Ngoc Hién, tinh Ca Mau.

[9] Ly Hang Ni, Lé Tan Loi (2015). Anh
hwong cua mot 6 tinh chat ddt dén su tich
lily cacbon trong cdy tai con Ong Trang,
huyén Ngoc Hién, tinh Ca Mau.

[10] Nguyén Ha Qudc Tin va Lé Tan Loi
(2015). Anh hudng ciia cao trinh dén kha
nang tich Iﬁy carbon trén mat dat cia rimg
ngap man Con Ong Trang, huyén Ngoc
Hién, tinh Ca Mau.

[11] Nguyén Thanh Ha, Reiji Yoneda, Ikuo
Ninomiya, Ko Harada, Pao Van Tén, Mai
Sy Tuan va Phan Nguyén Hong (2007).
“Tich tu C trong ddt rimg ngdp man tai
mot s6 khu rieng trong & Nam Dinh”. Tai
lidu vé Vai tro cta hé sinh thai rimg ngép
min va ran san hd, Nha xuét ban Nong
nghi¢p Ha Noi, trang 135 - 149. Change
Biology 10: 2052-2077.

[12] Phan Nguyén Hong, Trin Vin Ba, Vién
Ngoc Nam, Hoang Thi San, Lé Thi Tré,
Nguyén Hoang Tri, Mai S§ Tuan, Lé Xuan
Tuéan (1997). Vai tro ciia RNM Viét Nam,
ky thudt trong va cham séc. Nha xut ban
Nong nghi¢p Ha Noi.

[13] Phan Van Trung (2009). Nghién ciru kha
ndang tich tu cacbon ciia rimg Coc trang
(Lumnitzera racemosa Willd) lréng tai
Khu Dy tri sinh quyén rirng ngdp mdn
Can Gio, TP. Ho Chi Minh.

[14] Pham Van Ngot, Quach Van Toan Em,
Nguyén Kim Hong, Tran Thi Tuyét Nhung
(2011). Vai trd cua rung ngap man ven
bién Viét Nam. Tap chi Khoa hoc PHSP
TP. HCM.

[15] Truong Hoang Dan, Lé Hoang Tét va Bui
Truong Tho (2014). Banh gid lugng cacbon
tich lity ctia sinh khéi rimg tram trén nén
dat sét tai vaon Qude gia U Minh Thugng.
Tap chi Khoa hoc Truong Dai hoc Can

Tho. Phin A: Khoa hoc Ty nhién, Cong
nghé va Moi Truong: 31 (2014): 125 — 135.

[16] Vii Tan Phuong va Nguyén Viét Xuan
(2013). Gi4 tri hap thu cac bon ctia rimg
phong ho chin séng tai Kién Giang va
Ca Mau. Tap chi Khoa hoc Cong nghé Bo
Néng nghiép va Phdt trién néng thon,

14/2013:93 — 98.

[17] Vién Ngoc Nam (2009). Xdc dinh gia tri
tich tu carbon cua mot s6 logi rieng o phia
Nam lam co so xac dinh gia tri dich vu moi
truong.

[18] Vién Ngoc Nam (2011). Nghién cuu tich
tu carbon cua rung Du'ac doi (Rhizopora
Apzculata Blume) trong & khu dy trit sinh
quyen rirng ngdp man Can Gio, Thanh pho
Hé Chi Minh.

[19] Brown, S. (1997). Estimating biomass and
biomass change of tropical forests: a
Primer. FAO Forestry paper — 134. ISBN
92-5-103955-0. Available on web site:
http://www.fao.org/docrep/ W4095E/w409
5e00.htm#Contents

[20] Chave, J. C., Andalo, S., Brown, M.A.,
Cairns, J.Q., Chambers, D., Eamus, H.,
Folster, F., Fromard, N., Higuchi, T., Kira,
J.-P., Lescure, B.W., Nelson, H., Ogawa,
H., Puig, B., Riéra, T., & Yamakura
(2005). Tree allometry and improved
estimation of carbon stocks and balance in
tropical forests. Oecologia 145.

[21] Christensen B. (1997). Biomass and
primary production of Rhizophora
apiculata BL, In a mangrove in Southern
Thailand. Phuket Marine Biological
Center, Phuket, P, O, Box 60 Thailand,
Aquatic Botany, 4: 43 - 52, Elsevier
Scientific Publishing company,
Amsterdam — Netherlands.

[22] Dietz, J., Kuyah, S. (2011). Guidelines for
establishing regional allometric equations
for biomass estimation through destructive
sampling. World Agroforestry Center
(ICRAF).

119



Tap chi Khoa hoc va Kinh té Phdt trién Trwrong Pai hoc Nam Cén Tho

ISSN: 2588 1272. 86 20 (2023)

[23] Henry, H., Besnard, A., Asante, W.A.,
Eshun, J., Adu-Bredu, S., Valentini, R.,
Bernoux, M., & Saint-Andre, L. (2010).
Wood density, phytomass variations
within and among trees, and allometric
equations in s tropical rainforest of Africa.
Forest Ecology and Management Journal,
260(2010): 1375-1388.

[24] Johannes, D., Shem, K. (2011). Guidelines
for establishing regional allometric
equations for biomass estimation through
destructive sampling. CIFOR

[25] Komiyama, A., Ong, J.E., &
Poungparn, S. (2008). Allometry,
biomass, and productivity of mangrove
forests: A review. Aquatic Botany, 89(2),
128-137.

[26] Lu, D., Mausel, P., Brondizio, E., &
Moran, E. (2006). Relationships between
forest stand parameters and Landsat TM
spectral responses in the Brazilian Amazon
Basin. Forest Ecology and Management.

[27] IPPC. (2006). 2006 IPCC guidelines for
national greenhouse gas inventories,
Intergovernmental Panel on Climate
Change.

[28] IPPC. (2000). Special report on land use,
land-use change and forestry. Cambridge
University Press, UK.

[29] MacDicken, K.G.. (1997). 4 Guide to
Monitoring Carbon Storage in Forestry
and Agroforestry Projects. Winrock
International Institute for Agricultural
Development.

[30] Pregitzer, K. S., & Euskirchen, E. (2004).
"C cycling and storage in world forests:
biome patterns related to forest age."
Global.

[31] Lasco, R.D., Guillermo, 1.Q., Cruz,
R.V.O., Bantayan, N.C., & Pulhin, F.B.
(2004). Carbon stocks assessment of a
secondary forest in mount makiling forest
reserve. Philipines. Journal of Tropical
Forest Science 16(1): 35-45 (2004).

[32] Dixon, R.K., Brown, S., Houghton, R.A.,
Solomon, A.M., Trexler, M.C., &
Wisniewski, J. (1994). Carbon pools and
Flux of Global ForestEcosystems.
DOI:10.1126/science.263.5144.185

[33] Sathirathai, S., Edward, B., & Barbier
(2001). “Valuing Mangrove Conservation
in Southern ThaiLand”. Research gate.
DOI: 10.1093/cep/19.2.109

[34] Subarudi, D. H., Ginoga, K., Djaenudin,
D., & Lugina, M. (2004). Cost Analysis for
a CDM-Like Project Established in
Cianjur, West Java Indonesia. Working
Paper CC13 Aciar Project ASEM
2002/066. Download at: http://www. une.
edu. au/carbon/CC13. PDF (May 3, 2013).

[35] Pearson, T., R., H., Brown, S., L., &
Birdsey, R., A. (2007). Measurement
Guidelines for the Sequestration of Forest
Carbon. United States Department of
Agriculture (USDA) Forest Service.
General Technical Report NRS-18.

[36] Wanthongchai, P., Piriyayota, S. (2006).
Role of mangrove plantation on cacbon
sink case study: Trat province, Thailand,
Office of mangrove conservation,
Department of Marine and Coastal
Resoure (DMCR), Thailand.

[37] Wilson (2009). Bdo cdo nghién cuu sinh
khéi va cac bon tai tinh Kién Giang, Dy an
bdo ton va phat trién khu dw trik sinh
quyén Kién Giang.

[38] Basuki, T.M., Van Lake, P.E., Skidmore,
A.K., & Hussin, Y.A., 2009. Allometric
equations for estimating the above-ground
biomass in the tropical lowland
Dipterocarp forests. Forest Ecology and
Management 257(2009): 1684-1694.

[39] Pham Ngoc Minh (2009). Chuyén dé
Danh gia nhanh kha nang tich liy carbon
cia Rirng cong dong tai xa Tién Lang,
huyén Tién Yén, tinh Quang Ninh. Truong
bai hoc Lam Nghiép.

120



