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NGHIEN CUU XAC PINH LUQNG CAC BON TRAO DOI (HAP THU)
CUA HE SINH THAI RUNG MUA NHIET POT NAM CAT TIEN
BANG PHUONG PHAP EDDY-COVARIANCE

PINH BA DUY
Trung tam Nhiét doi Viét-Nga

Thong qua qua trinh quang hop cia thuc vat, hé sinh thai trén can (HST) hép thu CO, hay
cacbon (C) tir khi quyén dong thoi qua trinh ho hép cua thuc vat ciing khién mot phan CO, bi
hap thu trude d6 tro lai bau khi quyén, mat khac HST ciing that thoat mot lugng CO, qua hd hap
ctia dat va vat roi rung (litterfall). Theo cac udc tinh gan day, thyuc vat Trai dat luu trir khoang
560 ty tan C (PgC) chiém t&i gan 75% lugng C trong khi quyén (750 PgC, hinh 1) do d6 nhiing
thay déi & luong CO, trao ddi thuan cua HST voi khi quyén NEE (net ecosystem exchange of
CO,) sé& dan t6i thay d01 ndng d6 CO, trong khi quyén — yéu t6 nhay cam va chiém ty trong anh
hudng 16n nhat trong sb cac khi nha kinh (hon 50%) t61 hi€u tng nha kinh khién khi hau Tréi
dat thay d6i [2, 3]. Trong chu trinh C toan cau, gia tri NEE chi ra mirc d6 dong gop cua tung
HST trong viéc chdng lai sy thay d6i ctia khi hau bang viéc can bang lai lwong CO, sinh ra do
hoat dong ddt chay nhién liéu hoa thach. Do vay, nghién ctiru xac dinh NEE cho cac HST trén
thé gidi hét sire can thiét va dic biét quan trong trong giai doan hién nay khi nhing tac dong cua
hiéu Gmg bién d6i khi hau ngay mot rd nét. Két qua nay khong nhiing 1a bang ching dé quyét
dinh viéc dugc nhan hay phai chi tra tin dung cia mot qudc gia ma no con cung cap nhing dir
lidu quan trong cho Lién hop qubc vé dinh huéng chinh sach hanh dong trén toan thé gidi va
viéc tang cuong thyc hién nghi dinh thu Ky6to, co ché phat trién sach & cac nudc cong nghiép
phat trién.
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Theo phuong phap diéu tra sinh
khéi, viéc xac dinh NEE cho cac
HST thudng gip phai nhiéu sai sé do
tinh gia dinh vé muc do dbng nhét
cua tham thuc vat, sai s6 trong lua
chon chia 6 lay mau va sai sO ¢ tinh
dai dién cac mau cho ting thanh
phan 14, than, r& va dat khi phan tich
ham luong C tham chi n6 gap phai
kho khin dé giam sat su van chuyén
CO, theo thoi QIAN o reograms oy = 1071306
(Intergovernmental Panel on Climate - e oo
Change — IPCC, 2000). Bai bao nay Hinh 1: Chu trinh Cacbon toan ciu [6]
tiép can toi phuong phap duge IPCC
danh gia c6 co s¢ khoa hoc rd rang
v6i d6 tin cdy cao duoc biét dén véi tén goi phuong phap phuong sai réi Eddy-Covariance (EC)
[4, 5] dé tinh toan NEE cho HST rung mua nhiét d6i Nam Cat Tién (HSTR NCT).

I. PHUONG PHAP NGHIEN CUU
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1. Vi tri nghién ciru

Dé nghién clru, dinh lugng vai tro, chirc nang cua rung d6i v6i khi hau, Trung tim Nhiét doi
Viét Nga da dau tu xay dung tram nghién ctru cac dong nang lugng nhiét, nang lugng am va khi
CO, trén HSTR NCT, tai toa d6 11°26'30.2" va 107°24'04.2 (tram Flux NCT) [1]. V& hinh
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dang, tram dugc thiét ké theo thiét dién ngang hinh vuéng, kich thu¢e 2m x 2m, duge khép nbi
tr 16 dot gidng nhau dai 3,1m tao nén thap voi tong chiéu cao 50,25m (hinh 2). Tram Flux NCT
quan tric va thu thap thuong xuyén céc so li¢u vé khi quyen, dat va thuc vat dé tinh toan céc
thong sd vé su trao d6i cia dong CO,, hoi nuée va ning lugng nhiét, ning luong am trao ddi
giita sinh quyén va khi quyén (bang 1). S6 liéu tir tram Flux NCT dugc st dung dé tinh toan va

nghién ctru NEE cho HSTR NCT.

Bdng 1

Céc thong sb do thong thwong ciia tram Flux NCT

Poi twong Yéu to do dac, tinh toan
- Quan trac: Nhiét do, d6 am, mua, ap suat, cidc thanh phan gid, bic xa mat

Khi quy én troi, phat xa bé mit ' i ‘
- Tinh toan: Cac dong nang lugng nhiét, nang luong am va lugng CO,, hoi
nudc trao doi

Thue vt - Tinh toan: ’chi soO dién tich 14, mé:[ do lé, sinh khoi, ho hap, blic xa quang

T hop, ty 1€ chét cta thyc vat va mdt so chi ti€u thyc vat khac
Pbat - Quan trac: sy phan bo ctia nhiét do va do am dat, lugong ho hép

HSTR NCT c6 dién tich 38.441 ha, trén dia phan huyén Tan Phq, tinh Déng Nai 1a mét trong

ba khu vyuc thuge quan 1y cua VQG Cat
Tién. HSTR nay ndm & phan cudi, phla
Nam ctia diy Trudng Son, chuyén tiép
v6i ving ddng bang Nam B9, véi dia
hinh ving ddi chuyén tiép thip dan
theo hudng Bic - Tay Béc - Tay - Nam
- bong Nam v6i do cao trung binh so
v6éi mat nude bién dao dong tir 100 m
dén 200 m. Tham thuc vét ring c6 3
kiéu ring chinh: kiéu rimg kin 14 rong
thuong xanh mua am nhiét déi, kiéu
rimg kin nira rung 14 am nhiét d6i, kiéu
rumg kin rung 14 hoi 4m nhiét déi.

2. Thoi gian nghién ctru

Két qua cua bai bao nay dua trén
nhing quan tric, do dac cac yéu té moi
truong khong khi, thuc vat, dit va tinh
toan lugng CO, trao do6i thuan cia

INH B PHUCGK " 2
TR B0 TINH LAM DONG

TINH DONG NAI

Hinh 2: Vi tri HSTR Nam Cat Tién va khu vue
dat tram quan trac dong CO, trao doi theo
phwong phap EC

HSTR NCT trong khoang thoi gian 3 nam, bat dau tir

ngay 1/1/2012 dén ngay 31/12/2014.

3. Phuong phip Eddy-Covariance xic dinh lwgng

NEE cia HSTR NCT

Xét thuc thé ¢ trong mot don vi thé tich cuaa HST S
duoc gioi han bsi mot hinh hop 1ap phuong gid dinh, A g l@?
bén trong hop c6 nguon S. Vai van toc gio tuong ung s €

z4

z+Az

theo cac phuong (X, v, z) lan luot 12 u, v, w. Str dung cac - Ty >x

gia tri trung binh sau khi tach nhiéu theo: u = u + 1;

Hinh 3: Mé ta sw vin chuyén
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v=U+0, w=w+Ww; ¢ =@+ ¢, trong mbi truong khdng khi khéng nén dugce (p=const)
theo Tran Cong Huan, Pinh B4 Duy (2013) [1] tong théng lugng xoay tai do cao z (W¢),) va

tich lily vat chat ¢ theo thoi gian bén dudi d6 cao z ( f dz) bang thong luong di ra tir bé mat
(F,) va nguén (than la Cay...) ton tai trong khoang khong ben dudi do cao z ( fo Sq, dz):

z 6(p Z =

+ dz =F,+) S,dz
Ciing do cach tiép can thong luong trao doi tai
d6 cao z do réi gay ra ((W¢)2) nén day dugce goi la
phuong phap phuong sai roi (Eddy Covariance
(EC)) [1, 4]. Thanh phan phuong sai rdi w¢ duoc
tinh toan bang cach lay trung binh theo thoi gian
cua tich nhiéu dong van tbc (W) va thuc thé ¢, o |
day cac thanh phan nhi€u dugc tinh toan théng qua |

cac phép do co toc do lay mau cao nho st dung
céc cam bién phan tmg nhanh. Thanh phan luu tri¥ :
I
I

1

Z = 7 A M 4 5 e
( fo S dz) c6 thé dugc do bang cach st dung cac
cam bién cham dat tai cac vi tri bén dudi d6 cao z.

Nhu vay ap dung phuong phap EC, xem xet
?0”9 CO; 31}? thye ﬁhf ¢ trong g mgl truong ;‘.ﬁ; Hinh 4: Minh hoa x4c dinh lrgng CO,
ugng trao do1 CO, thuan cua HST duoc xdc dint thudn trao dbi cita HST (NEE) theo
thong qua thanh phan trao doi tai do cao z va phuwong phap EC
luong tich liy bén dudi qua cong thic sau:

NEE = (W@), +f;?d 2

Trong bai bao nay tdc do gio théng dung dugc xac dinh bang may do gio siéu am 3 chiéu
CSAT3-3D (Campbell, My) va néng d6 CO, dugc do bang may phan tich khi téc do cao Li-
7500A (Li-Cor, M¥) v6i tan sudt do 10Hz (1 gidy 10 phép do), thanh phan tich liy CO, duoc
xac dinh tai 8 mirc d9 cao thong qua may phan tich CO, L1820 (Li-Cor, M¥). Cac phép tinh ddi
v6i lugng CO, trao doi va tich lily cia HSTR NCT duoc tinh trung binh cho timg khoang thoi
gian 30 phat.

4. Phwong phap xac dinh lwgng hé hip ciia HSTR NCT (Reco)

Dé xé4c dinh luong ho hip cia HST (Reco) theo timg thoi diém trong ngay, bai bao sir dung
moé hinh mé duge phat trién bai Vién dia sinh hoéa Max Planck, Dirc [5]. M6 hinh nay tich hop
thuat toan loai bo s6 lidu bat thuong; bd sung s6 liéu khuyét va bat thuong dong thoi phét trién
cong cu tinh toan Reco trén nén mo hinh thyc nghiém ciia Lloyd va Taylor (1994) va thuat toan
cai tién cua Reichstein (2005), theo cong thirc:

1 1
Reco = b exp (E“ (T..f -To Tu- Tﬂ)) §

Trong d6 rb (umol C/mrz.s) 12 h6 hip co sé tai nhiét do tham chiéu T, & 15°C, E, (°C) 12
nhiét d6 nhay cam, tham so nhi¢t do T, dugc gili: & -46,02°C. Trong khi Ey duoc gitr & gia tri
khong do6i cho ca nam thi rb dugc ude tinh sau moi 5 ngay (Reichstein, 2005).
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II. KET QUA NGHIEN CUU
1. Su bién dong NEE trong ngay

Bién trinh ngay cua luong CO, trao d(x)iq gitta HSTR NCT va khi quyén tai ddy (qua két qua
minh hoa trung binh thang 1/2012) dugc the hién trong hinh 5 dudi day.

100

umol/s.m?

et W A e

5.0

-10.0

-15.0

thoi gian trong ngay

-20.0

aaaaaaaaaaaaaa

Hinh 5: Bién dong NEE trong ngay tai HSTR NCT (minh hoa két qua thang 1/2012)

Két qua tir d6 thi nay cho thay luong CO, trao d6i phu thudc vao thoi gian chiéu sang trong
ngay, ¢ nhimg thoi diém c6 anh sang (tir 7 gio sang t61 5 gio chiéu) dong CO, dich chuyén tir
khi quyén xuéng HSTR NCT (biéu hién 1a NEE<0) thong qua qua trinh quang hop, thyc vat tai
day da lay di mot luong CO, tir khi quyen va nguoc lai trong thoi diém khoéng c6 anh sang mat
troi, co ché ho hap cua thyc vat thay 601 tir hdp thu sang thai CO, khlen cho dong CO, di
chuyén nguoc trd lai, tir HST vao khi quyen (NEE>0). Dong CO, di xuong tir HST manh nhét
vao thoi diém 10 gio sang toi 2 gid chidu va co xu hudng tra lai khi quyén trong khoang tir 6 gio
t61 hom trude téi 6 gio sang hom sau, manh nhét tai luc 7 gio t6i (hinh 5).

2. Sy bién dong NEE theo miia

Pé xem xét sy bién dong theo mua ciing nhu anh huong cua cic yéu t6 moi truong nén
(nhiét do, lugng mua) t6i gia tri NEE, bai bao da phan tich mdi lién hé giita cac thanh phan
NEE (luong CO, trao ddi cia HST), Reco (lwgng hé hip cua HST), T 2m (nhiét d6 khong khi
dudi tan thue vat muc 2 m), Rn (bure xa thuén) va lugng mua tai HSTR NCT nhu dugc thé hién
chi tiét tai bang 2 va hinh 6 dudi day. Cac két qua xir 1y, tinh toan tir bo s6 liéu quan tric ciia
tram Flux NCT tai bang 2 cho thdy NEE phd bién c6 gi tri 4m ngoai trir mot s6 nam co gié tri
duong & thang 3 va thang 4. Xét vé gia tri tuyét d6i, NEE tai HSTR NCT thudng c6 gia tri cao
hon murc trung binh nam trong diéu kién thuan tién cho qua trinh quang hop cia thuc vt (am
doi dao, birc xa 16n), vao nhitng thoi diém tir thang 6 ndm nay sang thang 1 cta nim sau tuc la
khoéang sau thoi ky mua mua khoang tir 1 t6i 2 thang (mua mua tai day bit ddu tir thang 4 t6i
thang 11). Gia tri NEE thuong dat gi tri tuyét ddi thap vao thang 3, thang 4 hang nim tring véi
giai doan cudi & thoi ky rung 14 cia mot sb loai thuc vat tai HSTR NCT va sau thoi gian két
thiic mua kho khoang tur 1 toi 2 thang.

Dién bién cua cac thanh phan NEE, Reco va lwong mua tai HSTR NCT trong giai doan 3
nam (2012-2014) dugc trinh bay tai hinh 6 dudi day. Méi quan hé nay cho thay, vé gia tri tuyét
dbi lugng CO, trao ddi thuan tai day duong nhu dong pha véi dién bién cua luong mua va tré
pha khoang 1 thang so véi thanh phan Reco (hinh 6). Két qua nay chi ra, hau hét cac thang trong
nam HSTR NCT tich liy luong CO, tir khi quyén qua quang hop ngoai trir mot so thoi diém
thang 3, thang 4 HSTR NCT van chuyen CO, vao khi quyén tuy nhién vdi khéi luong & mirc
nho, bleu hién 1a NEE dat gi4 tri 4m & hau hét cac thang trong nam va chi dat gia tri duong voi
tri sO thip vao thang 3 va 4 (trong d6 luong van chuyén vao khi quyén pho bién ¢ thang 4). Nhu
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vay thuc té 1a HSTR NCT da dong vai tro nhu mot bé chira C khi tlep nhan lugng CO, tir khi
quyén thong qua quang hop cua thuc vat va nguoc lai khi van chuyen luong CO; vao khi quyen
thong qua ho hap HSTR NCT lai dong vai tro nhu 13 mot ngudn phat thai C. Va vai tro bé -
ngudn thay doi lién tyc tir ngay sang dém tuy nhién tinh chung cho toan b thoi gian trong ngay,
thang thi hau hét HSTR NCT déng vai tro 1a bé va tinh cho toan bd thoi gian trong nim thi
HSTR NCT luén déng vai tro 1a mot bé chira C (bang 2, hinh 6).

Bdng 2
Céc thanh phan NEE, Reco, T_2m, Rn va lwgng mua tai HSTR NCT

Yéu to NEE Reco T 2m Rn Rain

Thai gia [gC/m2.mon] | [gC/m2.mon] [°C] [W/m?] [mm]
Thang 1 62,4 183,8 228 123.9 12
Théng 2 -39,1 173,2 24,6 134,6 14
Théang 3 -6,6 185,2 26,5 160,6 38
Théang 4 10,6 2740 26,3 168,7 197
Théng 5 -18,5 3144 26,2 171,6 136
Théng 6 -51,5 289,0 25,3 143,7 354
Théng 7 -35,4 340,7 25,1 158,5 510
Théang 8 47,7 2824 25,2 157,2 377
Théang 9 -53,8 2427 24,7 1295 523
Théng 10 -78.6 2279 24,7 1774 312
Théng 11 -31,2 261,7 24,5 154,7 88
Théang 12 -41,6 233,4 23,1 133,2 22
Trung binh -38,0 250,7 249 151,0 215

Tong nim -455,8 3008,5 299 1814 2583

Nguon: Trung tam Nhiét d6i Viét Nga

= NEE [gC/m?mon]
550.0 —@—Reco [gC/m?mon]
Rain mm/mon

O i AT L ) e

S i B NN i A AL B BN N Bl RN NN RN

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Hinh 6: Céc thanh phan NEE, GPP, va R_eco tai HSTR VQG Cat Tién

Gié tri trung binh nam tinh toan trén b sb lidu 3 nam (2012-2014) 1a 455,8 gC/m* (twong
duong 4,55 tn C/ha.nam) nhu trinh bay tai bang 2 va nhu vay gié tri kinh té quy doi, udc tinh khi
ban chung chi phat thai cia HSTR NCT la khoang 91,74 USD/ha.nam (don gié giao dich trén san
NASDAQ, M¥ tai ngay 24/2/2015 1a 5,5 USD/1 tan CO,).

Dé danh gia nang luc hip thy CO, cua HSTR NCT v6i mét s6 HSTR trong khu vuc nhiét
dd1i, cong trinh da so sanh 10 HSTR khac nhau nhu trinh bay tai bang 3 dudi day. Cac gia tri
NEE khac nhau tai cac HST cho th?iy nang luc hép thu CO; ctia cac HST phu thudce vao chinh
cac thanh phan bén trong ciia HST (dong, thuc vét va dic tinh HST dét) va ché do khi hau dic
biét 1a yéu td nhiét do, lugng mua. Nam Cat Tién la mot trong 3 HSTR c6 nang luc hép thu 16n
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nhét, gia tri tuyét d6i NEE ctia HSTR NCT chi sau HST Caxiuana (Amazon, Brazil) va Sakaerat
(Malaixia), tuy nhién ciing can phai luu y rang gia tri NEE ¢ dy da c6 sy khac biét tuong d6i
16n khi str dung cac phuong phap xac dinh khac nhau tham chi c¢6 thé cho két qua trai nguoc
nhau nhu tai HST Santarem (Amazon,Brazil) (hai phuong phap dugc sir dung 1a diéu tra sinh
khéi (BM) va phuong phap EC, nhu thé hién tai bang 3). Cac két qua tai bang 3 da cho thdy, ddi
v6i khu vuc nhiét doi néi chung kha ning héap thu vat chét hitu co cia cac HSTR phu thudc rat
16n vao ngudn 4m (ché d6 mua).

Bang 3
San lwong sinh thai thuén trao ddi (NEE) ciia mjt s0 HSTR thugc khu vye nhiét déi
Vidé | Loai Thoi Rain, o NEE, L s
Tram rimg' | doan |mm/nim Trel gC/m’nim Tac gia
Rung Nam Cat 2621, T , X
Tien  [11996'| SE [2012:2014 2634; | 259 |™0% 9% Pinh B2 Duya
(Viét Nam) 2540 '
Pasoh oEn” 1451+22 . Kosugi et al.,
(Malaixia) 2°53" | WE |2003-2009 35 25,3 -73+64 2012
Kume et al.,
Lambir Hills 019" . 2011;
(Malaixia) 4°12° | WE 2003 2263 25,9 -200+0 Chen et al.,
2013
Mae Klong 09" 738; ) Huete et al.,
(Malaixia) 14°34"| SD |2003-2004 1708 27,5 -164; 83 2008
Sakaerat 090" 1152 + . Huete va nnk,
(Malaixia) 14°29"| SE |2001-2003 3050 24 -472 + -164 2008
Bukit Soeharto | ~ozn- 2015; . Huete et al.,
(Indonéxia) 0°52° | WE |2001-2004 2536 28,0 |[-328+-185 2008
Xishuangbanna | . .- ) -119 (EC)?,
(Trung Quéc) 21°55"| SE |2003-2006| 1487 21,7 359 (BM)* Tanetal., 2010
Carswell et al.,
Caxiuana 560+~ | Malhieta
(Amazon, -1°43" | WE |1999-2003| 2314 26,9 : o
Brazil) 1130 20_04’
Malhi et al.,
2009
Manaus 09R” Malhi et al.,
(Amazon, Brazil) -2°36" | WE |1995-1996| 2272 27,1 -130 2009
2001- -100 DaRocha et al.
Santarem oF 1~ 2003, . 2004; 2011
(Amazon,Brazil) 21| WE 1984- 2200 24.8 ' 888:9!%/%) Miller et al.
2000(BM) 2004; 2011

Nguon: So li¢u cong bo tai FLUXNET (http://fluxnet.ornl.gov/)
Ghi chu:
(1) Rirng nhiét déi: thuong xanh + am quanh nam - WE, thuong xanh + 2 miia khé, am — SE; Rimg rung
la + am uét - SD;
(2) Dit liéu thu dwoc bang cdach sir dung cdc phwong phdp: BM - Biéu tra sinh khoi, EC - xung dong
(phwong sai roi)
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1. KET LUAN

1. Céc két qua nghién ctu, tinh toan cho giai doan 2012-2014 chi ra hau hét cac thang trong
nam HSTR NCT hap thu CO, tir khi quyén ngoai tror mot s6 céac thoi diém cua thang 3, thang 4
HST nay van chuyén CO; trd lai vao khi quyén tuy nhién véi khdi luong & mirc nho. Hon 80%
thot gian trong nam (10/12 thang) gia tri NEE tai day thuong cao hon muc trung binh ndm va
thuong xuat hién trong diéu kién thuan tién cho qua trinh quang hop cta thuc vat (vao thoi diém
sau mua mua 1 toi 2 thang).

2. Vai tro bé - ngudn C ciia HSTR NCT thay ddi lién tuc tir ngay (khoang 7 gid sang téi 6
gio chiéu) sang dém (tr 6 gio chiéu t6i 7 gio sang hom sau), tuy nhién tinh chung cho ca ngay
va ca thang thi hau hét HSTR NCT déng vai trd 1a bé, con tinh cho ca nam thi HST nay ludn
dong vai tro 1a mot bé chira C. Gia tri tich lily trung binh nam tai dy trong giai doan 2012-2014
1a khoang 455,8gC/m’ (hay 16,68 tin CO,/ha.nam).

3. Két qua so sanh v6i 9 HST khac trong khu vyc nhiét doi cho thay HSTR NCT 1a mot
trong 3 HSTR c6 nang lyc hap thy CO, 16n nhat, chi sau HST Caxiuana (Amazon, Brazil) va
Sakaerat (Malaixia) dong thoi kha nang hap thu vét chat hitu co cua cac HSTR nay phu thude
rat 1on vao ngudén am (ché d¢ mua).
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QUANTITATIVE RESEARCH ON NET ECOSYSTEM CO; EXCHANGE
FOR NAM CAT TIEN RAINFORESTS BY EDDY-COVARINACE METHOD

DINH BA DUY
SUMMARY

The variability in NEE on terrestrial ecosystems will quickly alter the amount of CO2 in the
atmosphere and the Earth's climate is very sensitive to this change. Determination of NEE by Eddy-
Covariance method was assessed to provide clear scientific basis with high reliability. The research
results on NEE of Nam Cat Tien rainforest by this method in the period 2012-2014 showed that:
property as the carbon sources - sinks of Nam Cat Tien rainforest continuously change from daytime
(approximately 7 am to 6 pm) to night time (from 6 pm to 7 am the next morning). Over 90% of the
time of year Nam Cat Tien rainforest has acted as carbon sinks and annual average uptake value in
the period 2012-2014 was about 455,8 gC/m?.year. Comparison with other ecosystems in tropical
regions have pointed out that NEE depends greatly on moisture sources and rainfall regimes.
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