Nghién ctru khoa hoc cng nghé
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1. PAT VAN PE

Trong giai doan hién nay, khi loai ngudi phai ching kién nhiing tac dong ngay
mot rd nét cia hiéu Gmg bién doi khi hau (BDKH), nghién ctru vai tro, chirc nang
clia rimg v6i khi hau cang tré nén can thlet va c6 y nghia lon. Ket qua nghién ctru la
mot trong nhitng co s& khoa hoc dé quyét dinh viéc mot qudc gia duoc nhan hay
phai chi tra tin dung, ddng thoi ciing 14 nhitng dit liéu quan trong cho Lién hop qudc
vé dinh hudng chinh sach hanh dong trén toan thé gidi va viéc ting cudng thuc hién
nghi dinh thu Kyotd, co ché phét trién sach & cac nudc cong nghiép phat trién [9].
Trong viéc lugng hoa gia tri cua rimg dbi v6i khi hau, cac nha khoa hoc Viét Nam
moi chi tiép cén theo hudng udc luong trir luong C trong cdc hé sinh thai ring
(HSTR) theo phuong phap chia 9, lay miu phan tich (phuong phap sinh khéi hay
phuong phap do dém gian tiép). Phuong phap nay s€ khong giai thich dugc qua trinh
trao d6i dong hoc ctia cac dong vat chat (chu yéu 1a dong trao do6i CO,, ngoai ra con
c6 dong hoi nudc) va nang lugng nhiét am, dong thoi tiém 4n nhiéu sai s6 trong qua
trinh lwa chon mau dai dién. Xuét phat tur ton tai nay ¢ Vi¢t Nam, Trung tdm Nhiét
d6i Viét - Nga dat van dé thanh 1ap cac tram quan tric, giam sat sy trao doi cac dong
nhiét luong va CO, giita HSTR va khi quyén hay con goi tat 14 tram Flux, trong d6
HSTR Nam Cat Tién (NCT) 1a dia diém duoc lua chon déu tién cho cac nghién ctru
nay (hinh 1) [1, 3].

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong, vi tri va thoi gian
nghién ctru

- Pbi tugng: Cac dong ning luong
an nhiét (LE - latent heat flux), ning luong
hién nhiét (H - sensible heat flux) va dong
CO, trao ddi gitra HSTR va khi quyén [5].

- Vi tri: Cac nghién ctru dugc tién
hanh tai HSTR NCT, trén dia phan huyén
Tan Phu, tinh Déng Nai, voi dién tich
38.441 ha, 1a mot trong ba khu vuc thudc
quan ly caa VQG Cat Tién. HSTR nay
nim & phan cubi, phia Nam cioa diy
Truong Son, chuyén tiép v6i ving dong
bang Nam B¢, v6i dia hinh ving doi /
chuyén tiép thdp dan theo hudng Bic - Hinh 1. HSTR Nam Cat Tién
Tay Bac - Tay - Nam - BDong Nam véi do va khu vyc dit tram quan tric Flux
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cao trung binh so véi mit nude bién dao dong tir 100 m dén 200 m. Tham thuc vat
rung ¢6 3 ki€u chinh: Ki€u rung kin 14 rong thuong xanh mua am nhiét doi, kiéu
rung kin ntra rung 14 am nhiét doi, kiéu rung kin rung 14 hoi am nhiét doi.

- Thoi gian nghién ciru: Két qua cta bai bdo nay dua trén nhiing quan tric, do
dac lién tuc trong thoi gian 3 ndm (01/01/2012 + 31/12/2014).

2.2. Phwong phap nghién ciru

Ngoai cac yéu to cd thé do dac

truc tiép nhu nhiét do, do 4m,... thi phan vy
16n cac yéu té khac dugc tinh toan thong B
qua cac budc trung gian. Phuong phap é
(hay k¥ thuat tinh toan) chu dao dé xac S
dinh cac yéu t6 nay duoc biét dén voi S
ttn goi Eddy-Covariance (EC) [3, 7]. “;f
Theo d6 cac dong CO,, hoi nude, dong >

4n nhiét va hién nhiét trao d6i gitra
HSTR va khi quyén dugc tinh toan theo
cac cong thuc [3, 4, 7]:

Hinh 2. Xac dinh lugng CO, thuan trao
ddi cua HST (NEE) theo phwong phép EC

Dong CO;, trao ddi tai d6 cao z: F. = w[CO,] , (umol.s™.m-) (1)
Dong H,0 trao doi tai do cao z: Fyo = [H2 )] (umol.s™.m-%) (2)
Dong 4n nhiét trao doi: LE = Apwq , (W.m™) 3)
Dong hién nhiét trao déi: H = C,pwT , (W.m?) (4)
Trong do:

W - Nhiéu dong ctia thanh phan gié thang dimg;
[CO,] - Nhiéu dong ctia lugng CO; trong khong khi;
[H,0] - Nhidu dong cta lugng hoi nudc trong khong khi;
A, p - Tuong Gng 13 4n nhiét hoa hoi va mét d6 khong khi;
G - Nhiéu dong ctia thanh phan mat d6 hoi nudc trong khong khi;
Cp, T - Tuong rng 1a nhiét dung riéng va nhiét do cua khong khi.
San luong sinh thai :chuﬁn (NEE) tinh qua lwong CO, trao ddi cia HSTR dugc
xac dinh qua lugng trao doi tai do cao z va luong tich lity bén dudi [2, 6]:

NEE = (W[CO,]), + fza[COZ]d

(5)

Trong bai bao nay, tdc d6 gi6 thang dimg dugc xac dinh bang may do gi6 siéu
4m 3 chidu CSAT3-3D (Campbell, M¥) va nong d6 CO, dugc do bing may phan
tich khi téc d6 cao Li-7500A (Li-Cor, M¥) véi tan suat do 10Hz, thanh phan tich liiy
CO; duge xdc dinh tai 8 muc do cao thong qua mdy phan tich CO, LI820 (Li-Cor,
M¥). Céc phép tinh dbi voi lugng CO, trao d6i va tich lity cia HSTR NCT duoc tinh
trung binh cho tung khoang thoi gian 30 phut.
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Pé xac dinh lugng ho hap cia hé sinh thai (HST) (Reco) theo ting thoi diém
trong ngdy, bai bao sir dung mé hinh m¢ duogc phat trién boi Vién Pia sinh hoa Max
Planck, Dtc [8]. M6 hinh nay tich hop thuét toan loai bo sb liéu bat thudng, bd sung
s6 liéu khuyét va bat thuong, dong thoi phét trién cong cu tinh toan Reco trén nén
md hinh thyc nghiém cia Lloyd va Taylor (1994) va thudt toan cai tién cua
Reichstein, 2005 theo cong thirc:

Reco =1b.exp [Eo <; - )] (6)

Tref_To Tair—To

Trong do:

rb - ho hép co s& tai nhiét do tham chiéu T & 15°C [gia tri wéc tinh sau mdi 5
ngay (Reichstein, 2005)], (umol C/m’.s);

E, - nhiét d6 nhay cam (giit & gia tri khong ddi cho ca nam), (°C);

* To, Trer, Tair - 1an luot 1a tham s6 nhiét d9, duoc giir & -46,02°C; nhiét do tham

chiéu va nhi¢t do khong khi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sy trao ddi clia cac dong ning lrgng

Trén co s¢ phuong phap da trinh bay ¢ trén, tir bo s6 liéu quan tréc‘ lién tuc
trong 3 nam (2012 + 2014), cac thanh phan trong cén bang nang lugng bé mat tai
HSTR NCT duoc tinh toan va trinh bay tai hinh 3 va bang 1, gdbm cac dong burc xa
thuan (Rn), nang luong hién nhiét (H), nang luong an nhiét (LE), lugng nhiét trao
doi qua 16p dat bé mat (G) va lugng mua (theo thang).

MJ /m? mon; mm/mon MJ/m? mon

1000 2
900 ' ; ' , , : 0
800 -2

Hinh 3. Cac dong ning luong trao d6i Rn, H, LE, G va luong mua (theo thang)
tai HSTR NCT giai doan 2012 + 2014
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Két qua nay cho thdy, HSTR NCT thuong xuyén nhén duoc nguf)n nang lugng
birc xa ddi dao, dao dong trong khoang tir 120 t6i 180W/m”. Nguon nang luong nay
duoc dich Chuyen qua lai gitra cac thanh phan LE, Hva G. Cac két qua da chi ra 4m
chinh 14 nhén t6 quan trong trong su chuyen dich ngudn ning lugng birc xa qua 3
thanh phan LE, H va G theo huéng diéu hoa va 6n dinh (hinh 3). Chinh lugng 4m
doi dao nay (cia dat va trang thai 4m udt cua thyuc vat) da khién mot phan 16n ning
luong buc xa ma HSTR NCT nhan dugc tiéu ton cho qua trinh bdc thoat hoi (chu
yéu 1a dat va thyc vat), do d6 thanh phan an nhiét (LE) ¢ gia tri cao nhat trong
khoang thoi gian mua mua trong khi qua trinh ngung két tao thanh hat mua lai hap
thu (tiéu tén) mot phan nang lwong nhiét khién cho gia tri hién nhiét (H) thuong
xuyén dat gia tri thap o thoi gian ndy. Dong ning luong nhiét trao d6i qua 16p dat bé
mat (G) dao dong cung pha véi dong nang luong hién nhiét (H) va nguoc pha véi
dong an nhiét (LE). Gia tri G dat gia tri duong trong cac thang cubi mua kho va dau
mua mua (thang 1, 2 va 3, 4) khi nhiét d6 trung binh cua dat thap hon so v&i nhiét
d6 khong khi tai myuc 2 m. O chiéu nguogc lai, dong nang luong G 4m & hau hét cac
thoi gian trong ndm khi nhiét o d4t 16n hon nhiét do khong khi 16p bé mit.

Bang 1. Céc gia tri Rn, H, LE, G va lugng mua trung binh thang
tai HSTR NCT giai doan 2012 + 2014

Yéu tb Rn LE H G

Théng [W/m?] [W/m?] [W/m?] [W/m?]
I 128,0 + 3.8 93,0+ 9,1 35,8+ 9,0 -0,8+0,2
1 139,1+2,9 79,0 + 12,0 57,4+8,9 -0,1 +0,2

1l 165,9 +2.,0 75,9 + 10,9 86,5+ 12,1 0,2 +0,1

v 1743+ 58 115,5+ 7,0 53,1+ 1,8 0,0+0,2
\% 177,3 +4,3 134,5+ 1,8 37,8+ 6,3 0,1 £0,0
VI 148,5+ 7,6 120,8+ 1,6 20,9 + 3,9 0,6 +0,3
VII 163,8+3.,0 139.8 2,0 19,1 + 1,1 0,6+0,2
VIII 162,5+0,5 141,5+ 1,1 16,7+ 0,3 -0,4+0,0
IX 1338+ 1,5 112,1+1,7 16,5+ 1,8 -0,8+0,2
X 183,3+8,8 | 150,9+10,2 28,6+ 1,2 -0,5+0,1
X1 152,1+7,6 119,1 0,5 23,6+ 5,0 -0,8+0,1
XII 141,6+16,5 | 1055+4,6 23,9+ 3,4 -1,3+0,1
Trung binh | 1558 +53 115,652 35,0 + 4,6 0,5+ 0,1

Theo két qua tinh toan va thong ké trén chudi sb liéu tai bang 1 cho thiy, nhin
chung cac dong nang lugng nhiét, am va buc xa tai HSTR NCT cao hon so véi cac
két qua tinh cho trung binh chung toan trai dat theo nghién ctru cia Sellers cong bd
nam 1965 (bang 2).
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Bang 2. Gia tri trung binh theo vi tuyén cua cac thanh phan Rn, LE va H
Nguon: Sellers, 1965, NXB PH Chicago (Pon vi: W/m2)

Dai Pai Duong Pit lién Trai dat (trung binh)
vidd | Rn | LE | H | Rn LE H Rn LE H
10:20N | 158 | 131 | 8 94 39 56 141 108 21
010N | 153 | 106 | 5 96 64 32 139 96 15
0-10S | 153 | 112 | 5 96 66 29 139 101 13
10=20S | 150 | 138 | 7 97 54 42 138 119 15

Theo két qua Sellers, 1965 trén dai vi @6 10N to6i 20N lugng buc xa thuan trén
dat lién ti€u ton khoang 42% cho an nhiét, 59% cho hién nhiét trong khi trén dai
duong cac ty 1€ nay tuong ung la 82% va 5% so voi cac gia tri tinh toan dugc 6
HSTR NCT (nam 6 vi gi(f) 11,26°% 1a 76% va 22,4%. Céac ty 1€ nay cho thay vai tro
ngudn am trong viéc dieu I}éa lugng buc xa 16n tai khu vuc HSRT NCT, t‘rénh duoc
dot tdng bat thuong ctia nén nhiét chung trén khu vuc nay, gop phan diéu hoa khi
hau khu vue.

3.2. Su trao doi CO,

Lugng CO, trao doi (NEE) trong ngay va trong nam tai HSTR NCT

Bién trinh ngay va nam cua lugng CO, trao d6i gitta HSTR NCT va khi quyén
twong ung dugc thé hién trong hinh 4.
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Hinh 4. Lugng CO; trao d6i tai HSTR NCT.
(a). Trong ngdy (minh hoa két qua trung binh thang 1/2012); (b). Trong nam.

Két qua tir db thi 4a cho théy, lwong CO, trao dbi phu thude vao thoi gian chiéu
sang trong ngay, ¢ nhiing th(n d1em c6 anh sang (tur 7 gid sang t01 5 glo chiéu) dong
CO, dich chuyén tir khi quyén xuéng HSTR NCT (theo quy uéc vé chiéu dich chuyén
NEE < 0) thong qua qua trinh quang hop, thuc vt tai day da hép thu mot luong CO;
tir khi quyén va nguoc lai ¢ thoi diém khong c6 anh sang mit troi, co ché hd hap cua
thuc vat thay doi tir hap thu sang thai CO, khién cho dong CO, di chuyén ‘ngugc tro
lai tir HST vao khi quyén (NEE > 0). Dong CO; di xu6ng tir HST manh nhit vao thoi
diém 10 gio sang tdi 2 gio chidu va c¢6 xu huéng tra lai khi quyen tir khoang 6 gio tdi
hém trudc ti 6 gior sang hom sau, manh nhat tai luc 7 gio tdi (hinh 5.a).
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Trong bién trinh ndm (hinh 4b), hau hét cic thang trong nam (11/12 thang)
HSTR NCT hép thu CO, tir khi quyén, con thang 4 HSTR NCT van chuyén CO; vao
khi quyén tuy chi & mic nhé. Nhu vady HSTR NCT da dong vai tro nhu mot bé chira
C khi tiép nhan luong CO, tir khi quyén théng qua quang hop cia thuc vat. Nguoc lai,
khi van chuyén luong CO, vao khi quyén qua ho hap thi HSTR NCT lai déng vai tro
nhu 1 mot ngudn phat thai C. Vai tro bé - ngudn ctiia HSTR thay doi lién tuc tir ngay
sang dém, tuy nhién tinh chung cho toan bd thoi gian thi HSTR NCT dong vai tro 1a
bé chira C. Gia tri trung binh tinh toan trén bd sb lidu 1a 455,8 + 36 gC/m” (tuong
duong 16,7 tdn C/ha.nam) va nhu vay gia tri kinh té quy d6i, udce tinh khi ban chimg
chi phat thai cia HSTR NCT la khoang 94,3 USD/ha.nam (don gia giao dich trén san
NASDAQ, My tai ngay 15/3/2016 14 5,65 USD/1 tin CO; hay 1 CERs).

Moéi quan hé giiva NEE véi cdc yéu t6 khdc

Xem xét su bién dong theo mua va anh hudng cua cac yéu té khac toi NEE,
bai bao di phan tich mbi lién hé gitra gia tri NEE, Rn, nang luong danh qua trinh
quang hoa (Ep), lugng ho hap ctia HST (Reco) va lwong mua (Rain) trén hinh 5.

mm Rain[mm/mon] -o-NEE [gC/m’mon] -2-Ep [MJim’mon] -Rn [MJ/m*mon] Reco[gC/m*man]
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Hinh 5. Sy bién dong NEE, Rn, Ep, Reco va Rn tai HSTR NCT
giai doan 2012+2014

Céc két qua xtr 1y, tinh toan tir bo s lidu cho thay xét vé gia tri tuyét dbi,
NEE tai HSTR NCT thuong c6 gié tri cao hon murc trung binh nam trong diéu kién
thuan tién cho qua trinh quang hop cua thuc vat (ém ddi dao, buc xa 16n), vao thoi
diém tir thang 6 nam trudc sang thang 1 ciia ndm tiép theo [sau mua mua (thang 4
dén thang 11) khoang tir 1 t&i 2 thang]. Gia tri NEE thuong dat gia tri tuyét doi
thap vao thang 3, thang 4 hang nam tring véi giai doan cudi & thoi ky rung 14 cua
mot s loai thyc vat tai HSTR NCT va sau thoi gian két thiic mua kho khoang tir 1
té1 2 thang, day ciing la khoang thoi gian nang lugng trung binh danh cho qua trinh
quang hop cua thyc vat tiéu ton it nhat trong nam.
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4. KET LUAN

Trén co so két qua tinh toan cac dong nang lwong nhiét am va lugng CO; trao
d6i tai HSTR NCT giai doan 2012 = 2014, gié tri dong gop ciia HSTR NCT d6i voi
khi hau c6 thé dugc lugng hoa qua cac két luan sau:

-HSTR NCT thuong xuyén nhan duorc ngudn ning luong buc xa doi dao, trung
binh trén dudi 4830 MJ/m”nim va ngudn ning luong nay duoc dich chuyén qua lai
giita cac thanh phan LE, H va G dé ¢am bao duy tri t6t can bang bé mat. Vi kha ning
han ché dong chay mat, ¢c6 dinh ngudn nuéc ngam va duy tri ngudén 4m cao cia HSTR
nay da khién khoang 74,5% lugng buc xa thuan thu nhan dugc st dung cho qua trinh
bdc thoat hoi (an nhiét) va 23% chuyén héa cho hién nhiét.

- Hau hét cac thang trong nam, HSTR NCT hap thu CO, tir khi quyén, ngoai
trir mot s thoi diém (thang 2, 3 va 4) ¢ su phét thai CO, ngugc tro lai khi quyén,
nhung vé6i khéi lugng nho chi khoang 3 + 5% tong san luong hap thu ca nam. Vai
trd bé - ngudn C ciia HSTR NCT thay ddi lién tyc tir ngay sang dém, tuy nhién tinh
tong thé cho ca ngay, thang, nim thi HSTR NCT dong vai trd 1a bé chira C véi ning
luc hép thy trung binh ndm 1a 455,8 gC/m>.
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SUMMARY

CONTRIBUTION VELUES OF NAM CAT TIEN TROPICAL FOREST
TO CLIMATE THROUGH MONITORING THE EXCHANGES
OF CO, AND THERMAL ENERGY FLUXES

Monitoring the exchanges of CO; and energy between terrestrial ecosystems
and the atmosphere is one of the approaches with high accuracy to quantify the
contribution of tropical rainforest to climate. The results of the study in Nam Cat
Tien forest ecosystem from 2012 to 2014 illustrate that this ecosystem plays the role
of carbon sinks during 11 months in a years (over 90%) and the average uptake
reaches 455,8 gC/mz. In addition, about 74% of the net radiation (155,8 W/mz) that
the ecosystem obtainsis transformed into latent heat and about 23% into sensible
heat thanks to the ability to restrict surface flow, fix groundwater and remain
moisture at the high level.

Tir khéa: Latent heat, Eddy-Covariance, climate change, carbon stocks, an
nhiét, bién doi khi hdu, triv luong cac bon.
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