Quadn ly Tai nguyén rung & Moi truwong
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TOM TAT

Dé xé4c dinh dong chay bé mit va lugng dit x6i mon & cac diéu kién che phu khac nhau, chung t6i da tién hanh
1ap 2 6 nghién ctru dang ban (2 m%/6) 1a dat ring trong va dét cdy bui tai viing nui phia Tay cia Ha Noi. Dong
chay bé mit va luong dat x6i mon duoc quan tric lién tuc cho 18 trdn mua khac nhau kéo dai tir ngay 15 thang
6 t6i 23 thang 9 nam 2016. Bang viéc str dung phdn mém R dé phan tich cac s6 lidu thu duogc, nghién ciru dwa
ra mot s6 két qué chinh nhu sau: 1- Khu vyc nghién ctu c6 lugng mua hang nam tur 1300 - 2300 mm, dugc
chia thanh 2 mua 15 rét: mia mua thuong bat dau tir thang 4 dén thang 10, mua kho bit dau tir thang 11 dén
thang 3 nam sau; 2- Dong chay bé mat cua dit cay bui che phu (hé sé dong chay 1a 5 9%) 16n hon gém 5 1an so
v6i dat rimg (hé s6 dong chay 1,2%). Ngudng lugng mua lam xuat hién dong chay bé mit & dit rimg >10
mm/trdn va > 8 mm/trdn véi diéu kién cdy bui che phu; 3- Luong d4t x61 mon cua cdy bui che phu (0,6
g/m*/tran mua) 16n hon 2,5 1an so vé&i dat co rimg che phua (0,25 g/m?*/trdn mua); 4- Dong chay bé mit va lugng
d4t x6i mon trong diéu kién che phu cay bui 16n hon rung chu yéu 1a do kha nang gitt lai nudc trén tan va luong
nuée thdm cua dét rimg 16n hon so voi cdy bui. Didu nay cho thdy viéc duy tri 16p che phi rimg 1a rit quan

trong nham bao v¢ va diéu tiét nudc cho khu vuc dat doc va vung dau nguon.
Tur khéa: Che phu thue vat, ché d§ mua, dong chay be mat, viung nii, x6i mon.

I. DAT VAN PE

X6i mon 14 hién tugng bao mon 16p dat be
mat dudi tic dong cua nudc hoac gid
(Mohammad and Adam, 2010). Theo céc
UNEP (2005) hang
nam co tir 5 — 7 triéu ha dat mat kha ning san

nghién cuu cua FAO —

xuat do x6i mon dat (Montgomery, 2007) dong
thoi ciing chi ra rang luong dat mat di hang
nim do x6i mon trén trai dit 1én t6i 75 ti tin.
X6i mon thuong xay ra manh & Chau A, Chau
Phi va Nam My véi luong dat x6i mon hang
nam tir 30 - 40 tdn/ha/nam (Lal, 1990). O Viét
Nam, lugng d4t mat di do x6i mon 1a rat khac
biét gilta cac vung va gilta cac loai hinh st
dung dat. X6i mon cua luu vue duoc che phu
boi cdy ndng nghi¢p va rung ¢ Vinh Phuc dao
dong tir 16,3 t6i 172,2 g/m*/nam (Mai va cong
su, 2013), trong khi & Hoa Binh, x61 mon 1a tur
14 - 150 g/m*nam (Ha va cong su, 2012).
Podwojewski va cong su (2008) lai tim dugc
x6i mon co thé 1én t6i 1305 g/m*/nam & Hoa
Binh, trong khi x6i mon tir dit trong sin & Son
La c6 thé dat 1700 g/m*nam (Tuin va cong
su, 2014). X6i mon ciing dong thoi lam mat
16p mun va chat dinh dudng ciia dat nhu Nito,

Photpho, Kali, gdy anh hudng 16n téi doi séng
ctia con nguoi nhu lam gidm thu nhép, an ninh
lugng thuc va doi ngheo (Lal, 1998; Teramage
va cong su, 2013; Anh va cong su, 2014).
Theo FAO (1983 - 2000) thi lwong chét dinh
dudng mat di hang nim do x6i mon gy ra tai
Chau Phi c6 thé t6i 22 kg Nito/ha; 2,2 kg
Photpho/ha va 15 kg Kali/ha. Lugng tién mat
di do viéc mét chat dinh dudng cuia dat co thé
udc tinh twong duong véi 4 ti USD.

Thong thuong x61 mon xdy ra khi cuong do
mua 16n hon téc do thAm nudc cua dat lam
xuét hién dong chay mit va cudn theo 16p dat
bé mat (Miyata va cong sy, 2009). Khi dong
chay bé mat gia ting thuong kéo theo su gia
ting cua luong dit x6i mon nhu x6i mon khe,
x61 mon ranh va x6i mon mang (Miyata va
cong sy, 2009). Vi vay sy phat sinh dong chay
mat duge xem 14 nhan té quan trong quyét dinh
muc do x6i mon. Dé bao vé dat chéng X01 mon
can ¢ nhimng bién phap nhim giam thiéu nguy
co xuét hién dong chay mat. Thuc vat che phu
bé mit dat 1a mot nhan t& quan trong anh
hudng t61 sy phat sinh dong chdy mat va xoi
mon khi vira tac dong vao pha ban phé cta hat
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mua (Montgomery, 2007) va pha cudn trdi cia
dong chay (Gomi va cong su, 2008).

Nhiéu nghién cuu da duoc thuc hién nham
kiém tra anh huéng cua thuc vét che phu bé
mit dén dong chay mit va x6i mon (Anh va
cong su, 2014). Vi dy, Miyata va cOng su
(2009) di chi ra rang luong dit x6i mon ty 18
nghich voi phan trim che phu mat dat khi kiém
tra b?mg cac tran mua nhan tao. Gomi va cong
su (2008) phat hién duoc lwong dat x6i mon it
hon khi tang ty I¢ che phu cta cay bui. Trong
diéu kién hé sinh thai rung, cay bui tham tuoi
lam giam x6i mon va dong chay mit tot hon
tang ciy cao (Zhou va cong su, 2008), boi vi
kich thudc cia hat mua tréd nén 16n hon dudi
tan tang cdy cao (Nanko va cong su, 2008).
Mic du dd c6 nhiéu hiéu biét vé mdi quan hé
gitta che phil bé mat va x6i mon, nhiéu van dé
khac vé& quan hé nay van con chua duoc sang
t6 nhu anh hudng cua che phu t6i tac dong bin
pha cua hat mua (Sidle, 2004), lam suy giam
dong chay mat (Dling va cong su, 2011) gitra
cua tham thuc vat rirng va cay bui. Nham khéc
phuc nhiing han ché trén, chung t61 da thuc
hién nghién ctru: “Bdc diém dong chdy mdt va
lirong ddt x6i mon trén 6 nghién ciru dang ban
tai Niii Ludt - Xudn Mai - Ha Ngi”. Két qua

tim kiém dugc sé 1a co sé khoa hoc quan trong
phuc vu cho viéc xay dung giai phap nham
diéu tiét nudc va bao vé tai nguyén dat cua
ving dau ngudn.
IL NQI DUNG, PHUONG PHAP NGHIEN CU'U
2.1. N¢i dung nghién ciru

bé dat duoc nhitng muc tieu dé ra, chung
tdi tién hanh thue hién 03 noi dung nghién ctru:
(1) Piac diém ché d6 mua cua khu vuc nghién
ctru; (2) Panh gia dic diém phat sinh dong
chay mat dat & cac diéu kién che phu thuc vat
khac nhau; (3) Xéac dinh luong dat x6i mon tai
cac diéu kién che phu thuc vat khac nhau.
2.2. Phuwong phap nghién ctru
2.2.1. Pic diém khu vwe nghién ciru

Nwi Ludt c6 dia hinh twong d6i dong nhat
mang tinh go nui thp, it bi chia cit, gdm 2 qua
ddi ndi tiép nhau chay dai 2 km theo hudng tir
Poéng sang Tay, mot dinh c6 do cao tuyét dbi
la 133 m (hinh 2.1). Pinh con lai c6 d6 cao
tuyét ddi 1a 76 m, d6 dbc trung binh 1a 150, noi
dbc nhit 1a 270, huéng phoi chu yéu 1a céc
huéng Pong Béc, Tay Béic va Pong Nam. Dat
& khu vuc Nai Ludt 1a dat Feralit ndu vang
phat trién trén d4 me Poocfiarit thuoc nhom da
micma trung tinh, ting day hodc trung binh
tuy thudc vao tirng vi tri dia hinh.
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Hinh 2.1. Vi tri khu vuc nghién ciru
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Ni Ludt gdbm nhiéu loai hinh che pha khac
nhau nhu gdm rimg hdn giao, dat trang co cay
bui va dat trbng. Vi thé nham danh gia kha
ning bao vé dat chéng x6i mon cua cac loai
hinh che phu khac nhau, ching t61 da lap o
dang bang (dién tich 2 m*> = 1 m x2 m) trén
mdi loai hinh: Plot 1- Dat rimg che phu va Plot
2: Pat c¢6 cay bui che pha (hinh 2.2). Ring

trong cua 6 nghién ctru 1a rimg hén giao giira
re huong va thong véi do tan che 1a 90%, trong
khi dg che phu l1a 30%. 0 dang ban 2 c6 d0 che
pht 90%. B¢ dbc ciia 2 6 dang ban khong c6
su khac biét 16n khi ching lan luot 13 20,5 va
19,50. bo xép ctia dat & cac loai hinh che phu
1a twong d6i cao tir 47 - 55%, trong khi tang
dat mong tir 48 - 52 cm (bang 1).

Biang 1. Pic diém diéu kién ty nhién cia cic 6 dang ban

Odang  Loai hinh Loai ca Tan che Che phu Do doc Do x6p tli”?s d;g’;t
bén che phii y (%) (%) (%) (%) g
(cm)
Plot] ~ Datrmg  Rehuong ), 30 20,5 55 52
trong — Thong
Plot2 ~ Patcdy  Duomgxi, 0 90 19,5 47 48
bui Co lao

2.2.2. Xdc dinh dong chdy mdt va lwong dit
X0i mon

*Bé tri thi nghiém

- O dang ban c6 dién tich 2 m?, canh dai (2
m) vudng goc voi duong déng mirc trong khi
bé rong (1 m) song song v6i dudng ddng mirc.

- Thanh 6 dang ban duogc lip dit bang tdm
nhyua ¢ chiéu cao trén mit dat 13 0,25 m va
chiéu chon xudng dat 5 cm nhiam c6 dinh 6 va

ngin dong chdy mit - x6i mon tir chd khac
chay vao.

- Phan méng himg dong chay mit va xoi
mon dugc dat phia dudi co két ndi véi mot
binh dung dé chtra dong chay mit va x6i mon.

- Bén canh 6 dang ban, chung t6i lap dat
mot 6ng do mua biang nhya cia My dé do
lugng mua tai khu vyc nghién ctru.

Tram do mua

Hinh 2.2. So’ d6 vi tri va dieu kién cac 6 quan trac dong chdy, x6i mon va mwa
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*Quan trdc dong chay va x6i mon

Sau mdi trdn mua, chung toi tién hanh thu
toan bd lugng nudc trong thung chira va luong
dat x6i mon trén mang (hinh 2.2, 2.3). Sau d6
chung t6i tién hanh loc nudc dé xac dinh luong
dong chay mit sau mdi tran mua. Lugng dat co
dugc dem di siy kho kiét dé xac dinh luong
dat x6i mon. Dong chay mit va luong dat xoi
mon dugc quan sat cho 18 tran mua cé lugng
mua khac nhau trong khoang thoi gian tir thang
6 dén thang 9 nim 2016. Ngoai viéc quan tric
dong chay mit va x6i mon, chiing t6i dong thoi
xac dinh lugng mua (tram do mua tai nui Luébt,
Truong Pai hoc Lam nghi¢p) va lugng nudc
lot qua tan tai khu virc nghién ctru bang 6ng do
mura bang nhua caa My (hinh 2.3d).
2.2.3. Xdc dinh dic diém ché d¢ mwa

o

III. KET QUA NGHIEN CUU, THAO LUAN
3.1. Pic diém ché d mwa tai khu vuc
nghién ctru

S4 liéu quan trdc mua 21 nam lién tuc tir
nam 1995 t61 nam 2015 tai Tram quan tric khi
tuong cua Truong Pai hoc Lam nghi¢p duogc

Hinh 2.3. Thiét ké 6 quan tric dong chiy va x6i mon

Luong mua duogc thu thap tai Tram khi
tuong thuy van rung cua Truong Pai hoc Lam
nghiép. S6 liéu thu thap gébm lugng mua hang
gid tir nam 1997 dén nam 2015. Ngoai ra, sd
liéu mua con dugce diéu tra bo sung tai cac thoi
diém khac nhau béng thiét bi do mua tu dong
(tipping bucket rain gauge) cho cac tran mua
v6i thoi gian do 13 5 phat mot 1an cho céc trin
mua khac nhau. SO liéu thu thap s€ dugc phan
tich danh gia nham tim ra dic diém ché do
mua cua khu vuc nghién ctu. S liéu mua
ddng thoi dugc sir dung nhiam danh gia phan
ung cua dong chay theo cac tran mua khac
nhau tai khu vuc nghién ctru. S6 liéu mua duoc

do theo phuong phap tu dong 1a 18 tran mua
khac nhau tur thang 6 - 9 (2016).

. 0
vx .

téng hop tai hinh 3.1. Dya vao sb liéu thu duoc
cho thdy, khu vuc nghién ctru c6 lwong mua
binh quan hang nam 1a 1700 mm/nam. Nam c6
lwong mua 16n nhét 1a 1996 vé6i lugng mua 1én
t61 2300 mm/nam, trong khi nam cé lugng mua
nho nhat 1a ndm 1995 v6i chi 1300 mm/nam.
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Khu vuc nghién ctru thudc tiéu ving khi
hau 3 cua mién Bic Viét Nam, hang nam co6 2
mua rd rét: mua mua thudng bat dau tir thang 4
dén thang 10, mua kho bat dau tir thang 11 dén
thang 3 nam sau. Thang c6 lvong mua 16n nhat

la thang 7, trung binh 304 mm/thang (dao dong
2500

tor 115 téi 578 mm/nam). Thang cé luong mua
nho nhét 1a thang 1 véi luong mua trung binh
la 14 mm/thang (bién do dao dong tir 0 - 45
mm/thang). Cac thang mua mua tir thang 4 té1
thang 10 chiém 89% tong lwong mua hang
nam cua khu vyc (hinh 3.1).
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Hinh 3.1. Pic diém lwgng mua hang nim va hang thang ciia khu vire nghién ctru

3.2. Pic diém dong chiay mit dit & cac diéu
kién che phi thuc vat khac nhau

Dong chay bé mit tir hai 6 nghién ctru phan
ung nhanh véi lugng mua. Khi lugng mua 16n
thi dong chday mat dat gia cao (hinh 3.2).
Luong mua trong thoi gian quan tric dao dong
tr 4 - 55 mm, trung binh 19,8 mm/tran, trong
khi dong chay mit (+ d6 léch chuén: SD ) cua
dat rimg dao dong tir 0 - 1,6 + 0.5, trung binh
0,4 mm/tran mua. Dong chdy mat (=SD) cua
cay bui dao dong tr 0 - 5,3 = 1.9, trung binh
1,7 mm/tran mua. Hé s6 dong chay bé mat
(+SD) cua dét ring dao dong tir 0 - 3,4 + 1%,
trung binh 1,2%, trong khi hé s6 dong chay
mit cua dat cay bui dao dong tr 0 - 15,1 £
5,2%, trung binh 5,9%. Piéu nay cho théy )

lwong va hé sb dong chay mit cua cy bui cao
hon so voi dat tréng dudi tan rimg. Su khéc
biét ndy c6 y nghia thong ké voi gia tri p
<0,01.

Téng lugng mua quan tric duoc sau 18 tran
mua 1a 356 mm (hinh 3.3). Cling trong thoi
gian d6 tong luong dong chay bé mit quan sat
duoc trong diéu kién dat cay bui 1a 30,2 mm,
16n hon 4,6 1an so véi diéu kién dat rimg (6,6
mm). Kha ning phat sinh dong chay bé mit
dudi dét ring thap hon nhiéu so véi didu kién
cdy bui che phu c6 thé dwoc giai thich thong
qua kha ning thAm nudc cua dat dudi tan rimg
thuong cao hon so véi diéu kién cay bui che
phu (Diing, 2016) va lugng nudc gitr lai trén
tan cao cuia dit co rimg che phu (Yén, 2014).
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Hinh 3.3. Pic diém dong chay mit va lwgng mua tich liiy sau 18 trin mua
6 2 diéu kién che phii thwe vat khac nhau
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Trong ca 2 truong hop che pha (Plot 1: Dat
trong dudi tan ring va plot 2: Pat cdy bui che
phu), dong chay bé mat déu c6 quan hé rat chat
va ¢O ¥ nghia théng ké v6i luong mua (hinh
3.4). Khi luong mua ting I1én thi dong chay bé
mat cling tang. Tuy nhién lugng gia tang cta
dong chay mit trong diéu kién rimg che phu
cham hon so véi diéu kién cay bui che phu.
Ngudng luong mua lam xuat hién dong chay
bé mat véi dat rung 1a >10 mm/tran mua, va
16n hon 8 mm/tran mua cia diéu kién cay bui
che phu. Piéu nay co thé giai thich nho vao
kha nang gitr nudc trén tan rung thuong 16n

hon so voi cdy bui tham tuoi. Cu thé theo
nghién ctru cia Komatsu et al. (2008) cho biét
lwong nudce tdi da ma cdy bui co thé giir dugc
trén tan la 15% lugng mua, trong khi tham
thuc vat rimg c6 thé giir lai 35 - 40%. Ngoai ra,
két qua nghién ctru ctia Yén (2014) dong thoi
cho biét lugng nude giit lai trén tan cua ring
tai Nti Lu6t dao dong tir 25 - 75%, trung binh
50% cua tran mua. Ngoai ra, do do xép cua dat
rimg cao hon (55%) so vdi 47% & dat cay bui
(bang 1) nén lam cho kha ning thdm cua dét
rimg 16n hon dit ciy bui. Vi thé luong nuéc
hinh thanh dong chay bé mat it hon.

6
O Plot 1: Bat ring

o Plot 2 ; Bat cay bui

(8
s

Dong chay bé mat (mm tran)

(@]
y =0,1155x - 0.5894
R#= 0.8539, p<0.01

y = 0.0284x - 0.1944
R2 = 0.8987. p<0.01
' O

40

Luong mua (mm tréant)
Hinh 3.4. Quan h¢ giira hrgng mwa va dong chiy bé mit ¢ hai diéu kién che phii khic nhau
tai khu vuc nghién ciru

3.3. Lwong dit x6i mon caa cac diéu kién
che phu thue vat khac nhau

Luong dat x6i mon trong ca hai diéu kién
che phu déu cao hon khi lwong mua 16n hon
(hinh 3.5). Luong dat x6i mon (+ Do léch
chuan: SD) cua dat rimg dao dong tir 0 - 1,52 +
0,5 g/2m2, trung binh 0,5 g/tran mua, trong khi
d6 lwong dit x6i mon cua cay bui che phi cao
hon, dao dong tr 0 - 4.7 + 1,5g/2m2, trung binh
1,2 g/tran mua. Su khac biét vé luong dat xoi
mon cua hai diéu kién che phu thuc vat co y

70

nghia thong ké khi gia tri p <0,01.

S6 tran muwa quan tric trong thoi gian
nghién ctru 13 18 vé6i tong lugng mua 13 356
mm. Trong thoi gian dé tong lwong dat xo6i
mon quan sat dugc ¢ dat cay bui la 20,9 g, 16n
hon 2,5 1an so voi dét rimg (8,3 g) (hinh 3.6).
Tong luong dit x6i mon trong diéu kién cay
bui che phu 16n hon dat rimg cé thé 1a do
dong chay bé mit cua cdy bui 16n hon so voi
dét rimg.
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Hinh 3.6. Pac diem muwa va lwgng dat x6i mon tich liy
6 cac diéu kién che phii thye vat khac nhau

Luong dat x6i mon trong ca 2 diéu kién che  nghia thong ké khi gia tri p < 0,01. Tuy nhién,
pha déu c6 quan hé chit v6i luong mua (hinh  ngudng lwong mwa gdy x6i mon trong diéu
3.7a) va dong chay bé mat (hinh 3.7b) theo  kién cay bui che phu (> 10 mm/tran) nhé hon
ham hdi quy tuyén tinh. Khi lwong mua hodc  so vé6i diéu kién rung che pha (>15 mm/tran)
dong chay bé mit tang thi luong dat x6i mon  (hinh 3.7).
ddng thoi gia ting. Quan hé nay ton tai co ¥
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Hinh 3.7. Quan hé giira lwong dit x6i mon véi (a) lwgng mua va (b) dong chay bé mit
& cac diéu kién che phi khac nhau

IV. KET LUAN

Duya vao viéc quan tric dong chay bé mit va
luong dat x6i mon & hai diéu kién che phu thuc
vét khac nhau (dat rimg trong va dét cay bui)
cho 18 tran mua, nghién ctu da thu dugc
nhirng két qua chinh nhu sau:

- Khu vuc nghién ctru hang nam c6 2 mua
1d rét: mia mua thudng bat dau tir thang 4 dén
thang 10, mua kho bat dau tir thang 11 dén
thang 3 ndm sau. Lugng mua hang nam dao
dong tor 1300 t61 2300 mm/nam, binh quan
hang ndm la 1700 mm/nam. Thang c6 lugng
mua 16n nhit thuong 1a thang 7, trong khi
thang 1 thudng c6 lwong mua nho nhat.

- Dong chay bé mit cua dit cy bui che phu
(hé s dong chay 14 5,9%) 16n hon gan 5 1an so
v6i dat ring (hé sd dong chay 1,2%). Dong

chay bé mat trong ca hai truong hop déu cé
quan hé chit véi luong mua theo ham tuyén
tinh. Ngudng luong mua lam xuat hién dong
chay bé mit v6i dit rimg >10 mm/tran va 1on
hon 8 mm/tran véi diéu kién cay bui che phu.

- Luong dat x6i mon cua cdy bui che phu
(0,6 g/m*/tran mua) 16n hon 2.5 14n so véi dat
c¢6 ring che phu (0,25 g/m?*/tran muwa). Tong
luong dat x6i mon trong thoi gian nghién ctu
ctia cdy bui che phu 1a 20,9 g, 16n hon 2,5 lan
dat rimg che phu (8,3 g). Luong dat x6i mon
trong ca hai diéu kién che phu déu phu thudc
vao lugng mua va dong chay bé mat. Khi
lrong mua va dong chay bé mit ting thi luong
dat x61 mon gia ting.

- Dong chay mit va luong dat x6i mon
trong diéu kién che phu cay bui 16n hon rimg
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chu yéu 1a do kha nang gitr lai nudc trén tan va
luong nude tham cia dat rimg 16n hon so véi cay
bui. Bi€u nay cho thay vi¢c bao vé 16p che phu
rung la rat quan trong nham bdo v¢ va di€u tiét
nude cho khu vuc dat doc va ving dau nguon.
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OVERLAND FLOW AND SOIL EROSION FROM HILLSLOPE PLOTS
AT LUOT MOUNTAIN - XUAN MAI - HANOI

Bui Xuan Dung', Phung Van Khoa®
"2Vietnam National University of Forestry

SUMMARY

To determine overland flow and soil erosion from hillslope plot, we have installed two plots with 2m* (2 m x 1
m) area under plantation forest (plot 1) and shrub land (plot 2) in the west mountains of Hanoi. Overland flow
and soil erosion are observed continuously for 18 different storm events lasting from June 15 to September 23,
2016. By using the R software to analyze the collected data, main findings of this study are including: (1)
Annual rainfall of study site ranged from 1300 to 2300 mm, is divided into two seasons: the rainy season from
April to October and the dry season is from November to March; (2) Overland flow coefficient is 5.9% in
shruds cover, nearly five times larger than one of the forest cover (1.2% overland flow coefficient). Threshold
of rainfall that makes overland flow is more than 10 mm/storm event in forest cover and more than 8§ mm/storm
event for shrub cover conditions; (3). The amount of soil erosion in shrub cover (0.6 g/m*/storm event) is 2.5
times greater than that of forested cover (0.25g/m%/storm event); (4) The overland flow and soil erosion in
shrubs cover is larger than one of forest cover, is mainly due to the water-holding capacity in canopy
(intercepted by canopy) and infiltration of forest cover is larger than one of shrubs cover. This shows that the
conservation of forest cover is important to protect and regulate water resource in headwater.

Keywords: Overland flow, runoff, soil erosion, vegetation cover types.
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