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MO PAU

O nhidm dit va nuwdc ngdm di tré thanh mot vin dé toan cau ké tir khi cong
nghiép hoa va ndéng nghiép co gisi hoa ra doi. Mot sd chat giy 6 nhiém nhu cac kim
loai ning tir cic ngudn 6 nhidm khac nhau nhu cac khu cong nghiép, cac bai db thai, cac
bai chon 14p & khu vuc ndng thon va thanh thi, chit thai sinh hoat, phan bén,... c6 thé
tdn tai trén mat va dudi bé mat dat trong nhiéu thap ky, tham chi la thé ky. Hau hét cac
chat gay 6 nhiém xay ra trong tu nhién duéi dang ngudn diém hodc ngudn phan tan. Vi
du vé 6 nhiém ngudn diém 1a cac bii rac do thi (bai chon lap), chét thai cong nghiép, ro
ri va tran, 1o i tir bé chita ngam chira dung moéi, tran d6 hoa chat trong qua trinh van
chuyén duong bo, dudng sit va kho du trir xay ra do nude thai tir nha vé sinh va hd ga,

o0 ri cong ranh va bé tu hoai,...

Dé giai quyét cac nhitng van dé ndy, cac nghién ctru vé viéc ngim ciia cac chét 6
nhiém tir trén mat dat xudng cac dia ting va nude dudi dat 1a can thiét. Téc do ngdm cua
cac chat hoa tan trong mdi trudng nude lai phy thude 16m vao téc d6 ngdm cia nudc
trong moi truong. Tir trén miat dat xudng thi d6i khong bio hoa 1a déi dat da gap dau
tién. Vi vay vi¢c xac dinh tde do ngém clia nudce tir trén mat dat xuéng la thong sb rét
can thiét cho viéc tinh toan cac thong s dich chuyén. Do nudc ngdm trong d6i khong
bdo hoa s& lan truyén theo diéu kién khong bao hoa va khac biét so véi téc do ngam
trong diéu kién bdo hoa. Chinh vi viéc nay nén can phai thuc hién cac thi nghiém xac

dinh toc do ngdm khong bio hoa nay.

Chuyén dé nay dugc thyc hién v6i muc dich trinh bay thi nghiém ngodi tréi xdc
dinh toc dé ngam khéng bdo hoa ciia mede trong déi khéng bdo hoa mede cdc lop dat
dd gan trén mat dat phuc vu cho cdc tinh todn vé di chuyén cia nwde va cdc chat 6
nhiém tiép theo.

Thi nghiém ngoai troi xac dinh tdc do ngdm khong bio hoa cua nude trong déi
khong bdo hoa nude duoc trién khai thyc hién tai 2 dja diém:

- Lang nghé Pa Ho6i Phuong Chau Khé - TP. Tir Son - Tinh Bic Ninh

- Bii r4c Binh Tu - Tién Thanh - X4 Tién Thanh - TP. Phan Thiét va Bai Rac
Phude Tién - xa Tan Phudce - H. Him Tén - T. Binh Thuén.

Thi nghiém ngoai troi xac dinh téc do ngdm khong bio hoa cua nude trong déi
khong bao hoa nudc dugce thuc hién bﬁng cach su dung thiét bi dugc thiét ké ché tao tir
trude da dugce trinh bay trong chuyén dé 4.2.1. phan “Thi nghiém d6 nuéc sir dung dia

suc cang (Tension disk infiltrometer)”.



Trén co s d6, cac tac gia dd hoan thanh chuyén dé véi cac ndi dung chinh sau:

- M6 dau;

- Chuong 1: Co sé 1y thuyét xac dinh tc d6 ngdm khong bio hoa ctia nudc trong
dai khong bao hoa;

- Chuong 2: Thi nghiém ngoai trdi xac dinh tdc d6 ngdm khong bio hoa ciia nudce

trong d&i khong bao hoa nudc;
- Chuong 3: Tong hop két qua thi nghiém:;
- Két luan.

Chuyén dé dugc thuc hién bsi TS. Tran Vil Long, ThS. Pao Puc Bang, TS. Tran
Quang Tuin va cac thanh vién, nhan vién k¥ thuat vién lién quan dén méi truong nude,
dja chét cong trinh va méi dia héa. Qua chuyén dé, chiing toi xin giri 161 cam on dén céac
co quan, ban nganh B§ Khoa hoc va Cong nghé, truong Pai hoc Mo - Dia chét d3 luon
quan tdm, chi dao sat sao. Cam on su phdi hop, cung cap tai lidu clia cac co quan tinh
Bic Ninh, Binh Thudn va cac don vi chuyén mén khac. Cam on sy dong gop, trao ddi y
kién ctia cac nha chuyén mon trong linh vuc dia chét, dia chét thiy van, moi truong dé
cac tac gia hoan thién chuyén dé nay ciing nhu cc san pham khac cta dé tai. Xin chan
thanh cdm on!



CHUONG 1.
PHUONG PHAP THi NGHIEM

1.1. Co 6 ly thuyét
1.1.1. Phuwong trinh tong qudt
Dbi v6i cac nghién ctru 6 nhidm tir cac ngudn trén mit dat xudng nude dudi dat
thi tbc d6 ngdm cua nude 1a mot trong nhirng thong sé quan trong phuc vu tinh toan qua
trinh dich chuyén cua cac chat 6 nhidm. Trong qua trinh ngdm ciia nudc qua cac 16p dat

da trén mat thi qua trinh ngdm qua déi khong bio hoa 1a chic chin dién ra.

Qua trinh thim dién ra trong d6i khong bio hoa tuan theo phuwong trinh Richard
(1931)
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Trong do:
K: hé sb tham.
h: myc nudc c6 danh huéng ctia mao dan
z: cOt cao tuyét doi
0: Ham luong nudc theo thé tich (aka. d6 4m)
t: thoi gian.
Hé s6 tham K(0) trong phuong trinh 1a mot ham sé phu thudce vao ham luong

nuéc thé tich (do 4m) trong d6i khong bao hoa. Hé s thadm K(0) c6 thé 1a tuyén tinh
hoic phi tuyén. Can xac dinh thong qua cac thi nghiém hién trudng.

Hé s6 tham K duoc xac dinh trong 2 diéu kién chu chdt trong d6i khong bio hoa:
- Trong diéu kién bao hoa nudc
- Trong diéu kién khong bio hoa nudc

1.1.2. Trang thdi ngiam khong bio hoa ciia nuwéc

Déi voi qua trinh ngdm trong trang thai khéng bio hoa, nudc s& ngdm vao trong
dat da véi ap luc am (hay strc cang bé miat ciia nude). Qua trinh ngdm nay, ap luc 4m
(thdp hon ap suét khi quyén) duoc tao ra va duy tri & bé mit tiép xtc cua dat da. Qua
trinh cho phép loai trir cac dong chay trong 16 hong 16n hon kich thudce cia cac 16 hong

cua dat da khong bao hoa. Va cho phép xac dinh hé s6 thAm cua ma tran dat da doc 1ap
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so vO1 anh hudng tir cac dong chay chinh dién ra khi dp suat ctia nudc ngam cao hon ap

suat khi quyén (4p luc duong).
1.1.3. Toc dj ngdm khong bio hoa

Téc d6 ngdm khong bdo hoa ¢ ddy duoc xac dinh thong qua lwong nude mat di
duoc do dac bang dung cu ngdm dia strc cing (Tension disk infiltrometer). Téc d6 nay

duoc tinh toan nhu sau:
u = ((Vba - Vi)/t)/S
Trong do:
u: van téc ngdm khong bdo hoa (cm/ngdy, cm/s)

Via, Vie: thé tich nuée trong khoang thi nghiém khi bat dau va két thac thi

nghiém (cm?).
t: Thot gian thyc hién thi nghiém (phut)
S: dién tich dia thdm (cm?).
1.1.4. H¢ 56 tham khéng bio hoa
Nhu d4 n6i ¢ trén, qua trinh tham trong déi khong bao hoa va bao hoa 1a 2 qua
trinh khac biét nhau. Nudc tham trong doi khong bao hoa chi yéu thong qua viéc lan
truyén qua cac 16 hong trong cuia dat d4 dudi dang strc cang bé mit. Richard (1931) da
gidi thiéu cong thirc mo ta di chuyén ctia nude trong doi khong bao hoa nhu sau:
=-K(0)(Vh + Vz)
voi
q: luu luong thé tich
0: 12 do am thé tich
h: 12 muc 4p sudt, v6i gia tri am trong déi khong bio hoa
K(h): 13 hé s6 thdm khéng bio hoa.
Trong day K(h) 12 ham s6 phu thudc vao d6 4m va la dudng phi tuyén. C6 nhiéu
nha khoa hoc dwa ra cong thirc tinh toan ddi voi hé sé thim khong bio hoa nay. Dién

hinh nhu Mualen (1976) va Van Genuchten (1980). Cac cong thic nay déu phu thudc

vao do am cua dat dé€ tinh todn ra hé s6 tham khong bao hoa.



1.1.5. Uébc lwong tham sé ciia qud trinh ngiam khéng bio hoa trong ddi khéng bio

hoa

C6 mot sb k¥ thuat duoc dé xuét dé xac dinh cac dic tinh cta dat tir tai liéu thi
nghiém ngam khong bio hoa nay. Cac phuong phap nay dya trén dit liéu dong 6n dinh
va khong 6n dinh. Cac phwong phap dong 6n dinh duoc gidi thiéu béi Wooding(1968)
va bao gém ca phuong phap voi tiép can nhiéu dia thim (Smetten va Clothier, 1989)
hay muc nudc thay doi (Ankeny & nnk,1991). Cac phuong phap méi gan day lién quan
dén xur 1y phan khong 6n dinh cua dir liéu ngdm véi tiép can vét 1y (Smettem & nnk,
1994; Havekamp & nnk, 1994) hay ban thyc nghiém (Warrick, 1992; Zhang, 1997)

T4t ca cac phuong phap néu trén dugce rat ra tir cac gia dinh vé& méi truong dat
ddng hudng dong nhét va ham luong nude ban ddu dong nhét. Cac k¥ thuét it han ché
hon duogc dé xuét dé xac dinh tinh chét thuy luc cua dét dya trén mo hinh nghich déo,
két hop giai phap sé cua phuong trinh dong chay ddi xtmg voi ti uu hoa tham sb phi
tuyén tinh (vi du: Simunek va van Genuchten, 1996; Ramos va cong su, 2006). Dau tién,
n6 nham xac minh phuong phap ctia Zhang (1997) va so sanh nd véi cac phuong phap
dua trén vat ly ctia Haverkamp et al. (1994) va White va Sully (1987). Viéc xac minh,
dua trén dir liéu tong hop dugc tao boi md hinh d6i xtimg truc ba chiéu, dugc thyc hién
cho 12 loai dét c6 két cau khac nhau dugc 1y tir co s¢ dir liéu ROSETTA (Schaap et
al., 2001). Ngoai ra, quy trinh xac minh tuong tu da dugc ap dung cho hai loai dt duoc

dic trung boi gid tri thap cua tham sd n trong mo hinh tham sé hoa ctia van Genuchten.

Thay phép gan diing White va Sully (1987) cua bién doi Kirchhoff ctia ham sb
he s6 thim thuy luc khong bio hoa vao phuong trinh cia Wooding (1968) cung cip mot
cong thuc don gian ¢o thé dugc st dung dé xac dinh hé sb thAm thuy luc gén bao hoa,

Kno (m/s) , dua trén ty 1€ ngém g?m nhu ¢ trang thai on dinh:
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trong d6 q« la tdc do ngém biéu kién & trang thai on dinh (m/s), dugc quan sat &
giai doan cudi ctia thi nghiém, S 12 do hap thu (m s2), 1o 1a ban kinh cua dia thim (m),
Ono 14 ham lugng nude thé tich (m* m™) twong tmg véi cot ap dia ap dung ho (m), 6; 1a
ham lugng nude ban dau (m* m~>) va b 1a hing s6 nam trong khoang (1 /2, n/4). Gia tri
ctia S ¢6 thé duoc xap xi bang do doc cia mdi quan hé tuyén tinh hoa cia téc dd ngdm
tich lily so voi t'2, dugc danh gia cho giai doan ban dau cua thi nghiém hodc k¥ thuat

tuong ty khac. Toc d6 ngdm thoang qua dugc do bang thiét bi thi nghiém tham dia sirc



cang (lién quan dén qua trinh thdm ba chiéu bén dudi dia thdm) c6 thé duoc tinh gan

dung bang hai s6 hang dau tién trong khai trién cta Philip (Philip, 1957):

=0 0

trong d6 I 13 ty 16 ngam tich lity (m), t 13 thoi gian (s) va C1 (m s™2) va C2 (m
s71) 1a cac hé sb co thé duoc xac dinh bang cach khép phuong trinh trén vao dir lidu
ngim tich liiy do duogc. Didu nay co thé dugc thuc hién bang cach t6i uvu héa phi tuyén
tryc tiép hodc bang mot trong cac ki thut diéu chinh tuyén tinh (vi du: Smiles and
Knight, 1976; Vandervaere et al., 1997).

1.2. Lwa chon vi tri thi nghiém

Nhu da trinh bay trong cac chuyén dé trude, tai Bic Ninh khong pht nhéan dugc
rang sy phat trién cta lang nghé nay da gép phan quan trong thic dy su phat trién kinh
té - x3 hoi. Tuy nhién, cac lang nghé c6 quy mé san xuét nho 1¢, day chuyén cong nghé
mang tinh thu cong, lac hau, tiéu tdn nhiéu nhién liéu, nguyén li¢u, phén chét thai thira
d6 ra moi truong nhiéu, mit khac khong ¢ hé thdng xir 1y chét thai, nude thai, khi thai
ddng bo va dam bao vé sinh méi trudng. Cac két qua nghién ciru vé moi trudng cho thy
moi truong khong khi bi 6 nhiém tai noi san xuét va vung lan cén; chét luong nudc mat

bi suy gidm manh.

Trong s6 6 lang nghé san xuat giy 6 nhiém nhat c6 ling nghé tai ché thép ¢ Pa
Hoi gdy 6 nhiém trAm trong ca mdi trudng khong khi, nude va dat. Dac biét 6 nhiém
kim loai ning nhu Pb, Cu, Zn. Vi vy, tai ving Bac Ninh chung t6i lwa chon khu vuc

nay dé tién hanh nghién ctru sy dich chuyén cta cac kim loai ndng dén nudc dudi dat.

Vi vay, thi nghiém ngoai trdi xac dinh tdc do ngém khong bao hoa cua nudc trong
d6i khong bdo hoa nude duoc tién hanh tai va xung quanh khu vire nay.
1.3. Phuong phap thi nghiém

Thi nghiém ngoai troi xac dinh tbc d6 ngdm khong bio hoa cta nude trong doi
khong bao hoa nudc dugc thyc hién thong qua viéc st dung thiét bi do téc do ng?lm da
duoc thiét ké trong chuyén dé 4.2.1 phan Thi nghiém d6 nuéc sir dung dia stc cing

(Tension disk infiltrometer).



1.3.1. Muc tiéu thi nghiém
Thi nghiém ngoai troi xac dinh tdc do ngdm khong bio hoa cua nude trong déi
khong bao hoa nudc dugce thuc hién véi muc ti€u xac dinh tdc do ngém cua nudc trong
d6i khong bio hoa. Toc d6 ngdm ctia nude trong déi khong bdo hoa anh hudng truc tiép
t6i viée di chuyén ciia nude trong d6i khong bao hoa nay, tir d6 anh huong t6i kha ning
dich chuyén cta chat 6 nhiém tir trén mit dat xudng sau hon. Vi vay Thi nghiém ngoai
troi xac dinh tbe dd ngdm khong bio hoa cua nuée trong doi khong bio hoa nudc 1a yéu
t6 can thiét phai xac dinh dé phuc vu tinh toan dich chuyén trong cac cong viéc nghién
ctru tiép theo.
1.3.2. Pham vi ap dung
Phuong phap xac dinh toc d6 ngdm khong bdo hoa ciia cia nude trong doi khong
bdo hoa nudc bing viée sir dung thiét bi dia strc cang phu hop v6i nhiéu loai dit tram
tich khac nhau tir cét, cat pha t&i sét. Tuy thudc vao téc d6 ngdm ma ngudi thyc hién thi
nghi¢m s& lya chon d6 cao hut cua buéng Mariotte dé dam béo thi nghi¢m duogc thuc
hién va phan anh tin cay tde do ngém cua loai dat 1am thi nghiém.
1.3.2. Nguyén tic thi nghi¢m
Thi nghiém ngoai troi xac dinh tbc d6 ngdm khong bio hoa cta nude trong doi
khong bdo hoa nude sir dung thiét b dia sirc cing cho phép khong ché luong nude thim
qua dia tham tiép xuc voi dat da bén dudi voi mot tée do déu theo thoi gian nhd vao
khéng ché do cao hut ctia budng Mariotte nim trén budng thi nghiém. Ddi vé6i cac loai
dat da khac nhau voi do 4am khac nhau thi strc cang ngam ciing khac nhau. Diéu nay s&
khéng ché tdc d6 ngdm cua nudc qua dia sire cing tiép xuc truc tiép véi dat da. Thong
thuong do cao hut s¢ dugc diéu chinh trude tir 0.5cm ddi voi dat loai sét va 5-6cm dbi
v6i cat tho. Kha nang ngdm cang tot thi d6 cao hit cang phai duoc diéu chinh 16n.
1.3.3. Thiét bj thi nghi¢m
Thi nghiém ngoai troi xac dinh tdc do ngdm khong bio hoa cua nude trong déi
khong bio hoa nudc sir dung thiét bi dia stc cang duoc thiét ké nhu trong 4.2.1 phin
Thi nghiém d6 nude st dung dia strc cing (Tension disk infiltrometer). Thiét ké thiét bi

nhu hinh 1.1.



Thiét ké cua thiét bi ngdm s dung dia sttc cing bé mit (Tension disk

infiltrometer) bao gdm céc phan c6 thong s nhu sau:
- Ong nhura kich thuéc rdng chiéu cao 32.7cm.
- Buong kinh 3.1cm.
- Dia thdm bang inox véi 16 rong day 3mm, dudng kinh 4.5cm.
- Ngan nhya va nut chéan 2 dau.
- Thé tich budng Mariotte: 40ml.

- Thé tich budng thi nghiém 95ml.

< Ong dibu chinh hre hit

Wipday— t

Butng marioctte |

4—— Ong mariotte

-l- Viach ngin

0

an

Binh chira

Bia tidp xie nghm

Hinh 1.1. Thiét ké thiét bi dia sirc cang bé mdt (MDI)



Hinh 1.2 thiét bi dia sirc cang bé mat (MDI) ngodi hién trieong

1.3.4. Uu nhwoc diém ciia thiét bi

Thiét bi dia tham thuc viéc thi nghiém do dac ngdm trong d6i thong khi dugc sir
dung kha rong rai trén thé gidi (Jury, William A., and Robert Horton. Soil physics. John
Wiley & Sons, 2004). Thiét bi di duoc thiét ké va thir nghiém trong rat nhiéu cac nghién
ctru khac nhau. Tuy nhién thiét bi cling c6 mot s6 wu diém va nhuoc diém sau:

Uu diém:

- Thiét bi dugc thiét ké nho gon, dé dang di chuyén ngoai troi.

- Luong nudc sir dung cho thi nghiém kha it, ~100mL



- Khac vach do san, thuan lgi cho viéc theo doi lugng nudc tiéu hao.

- Binh chira déu thiét ké theo kiéu binh Mariott nén luong nudc thoat ra khoi binh
¢6 luu lwong déu theo thoi gian.

- Thi nghiém thuc hién c6 thoi gian twong dbi ngin, khoang 30-45p ddi véi dat
sét, va 5-10p dbi voi dat loai cat.

Nhugc diém
- Kich thuéc nho nén lugng nudce thi nghi¢m it.

- Dién tich dt thi nghi¢m nhé nén can thuc hién nhiéu thi nghiém tai 1 khu vuec.

1.3.4. Cdch thirc tién hanh thi nghi¢m

beé tién hanh thi nghiém ngoai tro1 xac dinh téc dd ngam khong bao hoa cua nude

trong déi khong bao hoa nude sur dung thiét bj dia strc cang dugc thuc hién thong qua
céc budc tién hanh sau:

1.3.4.1. Chudn bi thiét bi trudc khi lam thi nghiém:

Trude khi tién hanh thi nghi¢m, thiét bj dia suc cang phai duogc chuén bi nhu sau:

- b6 nude vao buong Mariotte:

"I_Il

Hinh 1.3. Céch thirc d6 nwée vao buong Mariotte
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+ M0 nat chin va dng hut trén budng Mariotte.
+ D6 nudc voi hodc nude binh (khong st dung nude cat) ddy % budng
Mariotte.

+ Pong nut chan va 6ng hut kin vao budng Mariotte.

-_M'R“-*:-__ a5y
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Hinh 1.4. Cdch thitc @6 nude vao buong thi nghiém

- B6 nudce vao budng thi nghiém:
+ Lat ap thiét bi thi nghiém
+ G& nat chin kém dia tham ra khoéi binh.
+ D6 nude day vao budng thi nghiém.

+ Lép lai nat chin kém dia tham that khit.
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+ Lat thiét bi thi nghiém lai nhu binh thuong, nudc khong dugce thoat ra
khoi dia thdm hodc ro ri ra ngoai 1a dat yéu cau.

1.3.4.2. Chudn bi vi tri truéc khi lam thi nghiém:
Vi tri 1am thi nghiém duoc lya chon va chudn bi diéu kién trude khi tién hanh.
Céc budce thue hién viée chuan bi vi tri 1am thi nghiém nhu sau:
- DBéanh gia so bd dac diém dat da, muc do cb két cua vi tri lam thi nghiém, ghi
cht vao biéu thi nghiém.
- Xac dinh toa d¢ cua vi tri lam thi nghiém, ghi vao biéu thi nghiém.
- Tién hanh gat béng dét tai vi tri thuc hién thi nghi¢m béng st dung cudc nhod
v6i dién tich di dé dit toan bo phan dia ngdm cua thiét bi thi nghiém.
1.3.4.3. Thuc hién thi nghiém:

- Kiém tra k¥ muc do ro ri cua nudce tir thi€t bi thi nghiém.

Hinh 1.5. Thuc hién thi nghiém tai hién truong doi véi dat loqi sét.
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- Ghi chu thé tich nuéc ban diu ndm trong budng thi nghiém vao biéu thi nghiém.
- bit thang dimg thiét bi tiép xtic véi dat tai vi tri ¢a chuan bi.
- Bam d6ng ho theo ddi lwvong nudce tiéu hao trong budng thi nghiém.

- Durng thi nghiém khi da ghi cha duogc 10 sb liéu hodc lugng nude tiéu hao 30-
40ml.
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Hinh 1.6. Thuc hién thi nghiém tai hién truong doi véi dat sét pha
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Hinh 1.7. Thyc hién thi nghiém tai hién truong doi véi dat cat.
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CHUONG 2.
KET QUA THi NGHIEM XAC PINH TOC PQ NGAM KHONG BAO HOA
CUA NUOC TRONG POI KHONG BAO HOA NUGC

2.1. Khoi lwgng thi nghi¢m di thue hién.

Thi nghiém ngoai troi xac dinh toc d6 ngdm khong bio hoa cta nude trong doi
khong bao hoa nudc dugc tién hanh tai Bac Ninh va Binh Thuén véi khoi luong nhu
sau:

- Lang nghé Pa Hoi - Chau Khé - Bic Ninh: 40 diém thi nghiém.

- Bai rac Binh T4 - Tién Thanh - Phan Thiét - Binh Thuan: 40 diém x4c dinh

dd Am cua dat.
- B4irac Tan Phudc - La Gi - Ham Tén - Binh Thuan: 20 diém x4c dinh d6 4m

cua dat.

Téng s6 diém thuc hién thi nghiém ngoai trdi xac dinh téc dd ngdm khong bio

hoa cta nudc trong déi khong bao hoa nudce tai cac vung 1a 100 diem.

Hinh 2.1. Vi tri khu vuc thuc hién thi nghiém tai Bdc Ninh
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2.2. Vi tri cac diém thi nghiém thi nghiém ngoai troi xac dinh téc dd ngAm khong
bao hoa cia nwéce trong doi khong bao hoa nwée.

2.2.1. Khu vwe Lang nghé Pa Hpi - Chdu Khé - Bic Ninh

Vi tri cac diém thi nghiém ngoai troi xac dinh téc do ngdm khong bio hoa cia
nudc trong déi khong bao hoa nude tai Lang nghé Pa Hoi - Chau Khé - Bic Ninh dugc
thong ké va dua 18n trén ban d6 vé tinh. Vi tri cac thi nghiém duoc ky hiéu M1 dén M40.

Hinh 2.3. Vi tri cdc diém thi nghiém xdc dinh toc dé ngam khéng bao hod ciia nwde trong ddi

khéng béo hoa nude tai Lang nghé Pa Hi - Chdu Khé - Bdic Ninh -pl.

Hinh 2.4. Vi tri cdc diém thi nghiém xdc dinh toc dé ngam khéng bao hod ciia nwde trong ddi
khéng bio hoa nude tai Lang nghé Pa Hoi - Chdu Khé - Bdic Ninh -p2.
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Bdng 2.1. Théng ké vi tri cac diém thi nghiém xdc dinh toc dp ngam khéng bao hoa ciia nude
trong doi khong bao hoa nuworc tqi Bac Ninh

STT | S6 hiéu diém Toa do _ Do sau
; X % thi nghiém (cm)
1 Mil 596409 2334980 5
2 M2 596395 2334974 5
3 M3 596396 2334949 5
4 M4 596407 2334927 5
5 M5 596404 2334981 5
6 M6 596395 2334988 5
7 M7 596397 2334990 5
8 M8 596117 2335079 5
9 M9 596111 2335095 5
10 M10 596110 2335105 5
11 Ml11 596097 2335098 5
12 MI12 596424 2334985 5
13 M13 596408 2334985 5
14 M14 596428 2335004 5
15 MI15 596444 2335001 5
16 M16 596430 2334977 5
17 M17 596417 2334971 5
18 MI18 596416 2334960 5
19 M19 596404 2334959 5
20 M20 596409 2334946 5
21 M21 596404 2334936 5
22 M22 596406 2334919 5
23 M23 596396 2334924 5
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24 M24 596392 2334935
25 M25 596128 2335101
26 M26 596129 2335087
27 M27 596139 2335101
28 M28 596128 2335077
29 M29 596120 2335068
30 M30 596108 2335067
31 M31 596113 2335056
32 M32 596095 2335061
33 M33 596135 2335101
34 M34 596092 2335072
35 M35 596104 2335076
36 M35 596108 2335086
37 M36 596098 2335088
38 M37 596104 2335107
39 M38 596089 2335087
40 M39 596096 2335113
41 M40 596087 2335108
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Hinh 2.5. Anh thi nghiém xdc dinh toc do ngam khéng bdo hoa cia nwée trong déi khong béo

hoa nwoc tai Bac Ninh.
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Hinh 2.6. Anh thi nghiém xdc dinh téc dé ngam khéng bao hod ciia nwde trong déi khéng bdo

hoa nuwoc tai Bac Ninh.
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Hinh 2.7. Anh thi nghiém xdc dinh téc @6 ngam khéng bao hod ciia nwde trong déi khéng bdo

hoa nuwoc tai Bac Ninh.
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Hinh 2.8. Anh thi nghiém xdc dinh téc @6 ngam khong bao hoa ciia nwde trong déi khéng bdo

hoa nuwoc tai Bac Ninh.
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Hinh 2.9. Anh thi nghiém xdc dinh toc do ngam khéng bdo hoa cia nwée trong déi khong béo

2.3. Xir Iy két qua so bd

Ttr cac két qua thi nghiém hién trudng, cac tac gia dd so bo chinh 1y dé xac dinh

hoa nwoc tai Bac Ninh.

tdc d6 ngdm (Qc) trong d6i khong bio hoa. Két qua nhu sau:

Badng 2.4. Két qua so bg xdc dinh toc do ngam khéng bdo hoa

STT | S6 hiéu diém Toa do Toc g ngam
: X Y (cm/ngay)
1 M1 596409 2334980 8.88
2 M2 596395 2334974 4.6
3 M3 596396 2334949 4.84
4 M4 596407 2334927 4.26
5 M5 596404 2334981 3.39
6 M6 596395 2334988 8.72
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7 M7 596397 2334990 3.67
8 M3 596117 2335079 9.8

9 M9 596111 2335095 7.29
10 M10 596110 2335105 13.29
11 Ml11 596097 2335098 4.39
12 M12 596424 2334985 11.42
13 MI13 596408 2334985 10.94
14 M14 596428 2335004 11.4
15 MI15 596444 2335001 7.93
16 Ml16 596430 2334977 242
17 M17 596417 2334971 6.81
18 MI18 596416 2334960 4.55
19 MI19 596404 2334959 12.49
20 M20 596409 2334946 14.45
21 M21 596404 2334936 6.16
22 M22 596406 2334919 4.63
23 M23 596396 2334924 14.22
24 M24 596392 2334935 9.74
25 M25 596128 2335101 3.83
26 M26 596129 2335087 14.72
27 M27 596139 2335101 5.02
28 M28 596128 2335077 14.42
29 M29 596120 2335068 5.68
30 M30 596108 2335067 3.57
31 M31 596113 2335056 14.72
32 M32 596095 2335061 11.41
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33 M33 596135 2335101 9.94
34 M34 596092 2335072 1.88
35 M35 596104 2335076 11.3

36 M35 596108 2335086 3.7

37 M36 596098 2335088 14.87
38 M37 596104 2335107 14.27
39 M38 596089 2335087 7.89
40 M39 596096 2335113 10.59
41 M40 596087 2335108 13.94
42 DAI 177685 1206943 13.92
43 DA2 177684 1206927 2.9

44 DA3 177682 1206923 14.06
45 DA4 177664 1206910 13.02
46 DAS 177646 1206879 11.51
47 DA6 177610 1206862 10.74
48 DA7 177789 1206653 11.01
49 DAS 177774 1206667 5.15

50 DAY 177401 1207087 11.73
51 DAI10 177383 1207222 1.76
52 DAIl 177710 1206604 8.41

53 DA12 177780 1206595 7.49
54 DA13 177702 1206831 2.53

55 DA14 177134 1206889 9.76
56 DAI15 177524 1206877 10.08
57 DA16 177487 1206805 13.44
58 DA17 177408 1206727 14.52
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59 DAI18 177368 1206638 2.16
60 DA19 177374 1206531 6.98
61 DA20 177369 1206442 13.67
62 DA21 177441 1206368 2.88
63 DA22 177353 1206367 13.04
64 DA23 177295 1206428 14.65
65 DA24 177300 1206505 9.64
66 DA25 177295 1206609 7.26
67 DA26 177285 1206727 9.79
68 DA27 177352 1206842 12.44
69 DA28 177425 1206972 13.77
70 DA29 177592 1207046 13.93
71 DA30 177703 1207035 12.05
72 DA31 177774 1206931 7.21
73 DA32 177818 1206857 10.88
74 DA33 177847 1206798 2.29
75 DA34 177902 1206690 4.92
76 DA35 177934 1206575 7.85
77 DA36 177880 1206513 8.22
78 DA37 177809 1206439 10.56
79 DA38 177698 1206385 11.03
80 DA39 177609 1206348 5.07
81 DA40 177535 1206334 5.34
82 DA41 798020 1181416 6.16
83 DA42 798156 1181413 3.21
84 DA43 798044 1181408 7.05
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85 DA44 798076 1181443 3.55
86 DA45 798124 1181457 11.54
87 DA46 798171 1181458 12.95
88 DA47 798221 1181429 9.45
89 DA48 798214 1181389 4.85
90 DA49 798192 1181362 4.98
91 DAS0 798163 1181349 7.51
92 DASI1 798111 1181373 8.02
93 DAS2 798076 1181386 11.33
94 DAS3 798071 1181500 7.6

95 DA54 798117 1181552 12

96 DASS 798178 1181539 1.71
97 DAS56 798236 1181508 4.07
98 DAS57 798284 1181494 11.08
99 DA5S8 798268 1181453 1.93
100 DAS59 798063 1181555 2.07
101 DA60 798096 1181609 12.56
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KET LUAN
Thi nghiém ngoai troi xac dinh téc do ngdm khong bio hoa cua nude trong déi
khong bao hoa nudc da dugc thyc hién tai 2 khu vuc nghién ctru chinh 1a Béc Ninh va
Binh Thuan. Tong s6 100 diém thi nghiém theo dé cuong da duogc thyc hién do dac tai

cac khu vuc nghién ctru. Mdt s6 nhan dinh so b tir két qua thi nghi¢m nhu sau:

O khu vyc Bic Ninh cho thdy ving gan UBND xa Chau Khé trong khu vuc béi
thai xi dt c6 tbc d6 ngdm khong bio hoa kha thap. Trung binh chi khoang 0.5-1ml/3-
5p voi chiéu cao hut 0.5cm. Pay 13 noi dat bé mit cha yéu 1a sét véi ham lwong hat min

16n va dugc dam chat.

O khu vyc rudng vé phia Tay UBND noi van cé dat trong ciy cho thay toc do
ngam khong bao hoa c6 cao hon xong khong nhiéu hon. Trung binh téc 46 ngdm khoang
0.5-1mL/1-2 phit v6i chidu cao hut 0.5cm. Pay 1 khu vuc dit canh tac duge cay x6i va

con x0p vi vay toc do ngam khong bao hoa c6 cao hon so voi khu vuce bai xi.

O khu vuc rudng lta gan dudng vao khu Lang nghé cho thiy tc d6 ngdm khong
bao hoa c6 cao hon. Trung binh téc d6 ngdm vao khoang 1ml/phut véi chiéu cao hut
0.5cm. Pay van 1a ruong lta nén cé viéc dugc cay x6i quanh nam, tuy ham lugng sét
cao nhung d4t toi x6p nén toc do ngam ciing nhanh hon.

Ddi véi Binh Thuén, 2 khu vuc bai rac thuc hién thi nghié¢m déu nam trén doi cat
v6i thanh phan c& hat khé tho, cha yéu 1 cat trung thd nén tdc do ngdm khong bio hoa
kha 16n. Ca 2 khu vyc c6 toc do ngdm trung binh khoang SmL/p véi chiéu cao hit téi

S5cm.

28



TAI LIEU THAM KHAO

1. Jury, William A., and Robert Horton. Soil physics. John Wiley & Sons, 2004.

. Carsel, Robert F. and Rudolph S. Parrish. 1988. "Developing joint probability
distributions of soil water retention characteristics." Water Resource Research
24, no. 5:755-769.

. Dane, Jacob H. and G. Clarke Topp, editors. 2002. Methods of Soil Analysis Part
4—Physical Methods. Madison (WI): Soil Science Society of America.

. Dohnal, Michal, Jaromir Dusek, and Tomas Vogel. 2010. "Improving hydraulic
conductivity estimates from minidisk infiltrometer measurements for soils with
wide pore-size distributions." Soil Science Society of America Journal 74, no.
3:804-811.

. Lichner, Lubomir, et al. 2007. "Field measurement of soil water repellency and
its impact on water flow under different vegetation." Biologia 62, no. 5:537-541.
. Zhang, Renduo. 1997. "Determination of soil sorptivity and hydraulic
conductivity from the disk infiltrometer." Soil Science Society of America
Journal 61, no. 4:1024-1030.

. Wooding, R.A. 1968. Steady infi Itration from a shallow circular pond. Water
Resour. Res. 4:1259-1273.

. Smettem, K.R.J., and B.E. Clothier. 1989. Measuring unsaturated sorptivity and
hydraulic conductivity using multiple disc permeameters. J. Soil Sci. 40:563—
568.

. Ankeny, M.D., M. Ahmed, T.C. Kaspar, and R. Horton. 1991. Simple field
method determining unsaturated hydraulic conductivity. Soil Sci. Soc. Am. J.
55:467-470.

10. Smettem, K.R.J., J.-Y. Parlange, P.J. Ross, and R. Haverkamp. 1994. Three

dimensional analysis of infiltration from the disc infi Itrometer: 1. Acapillary
based theory. Water Resour. Res. 30:2925-2929.

11.Haverkamp, R., P.J. Ross, K.R.J. Smettem, and J.-Y. Parlange. 1994. Three

dimensional analysis of infiltration from the disc infiltrometer: 2.Physically-
based infiltration equation. Water Resour. Res. 30:2931-2935.

12. Warrick, A.W. 1992. Models for disc infi Itrometers. Water Resour. Res.

28:1319-1327.

13.Zhang, R. 1997. Determination of soil sorptivity and hydraulic conductivity from

the disk infiltrometer. Soil Sci. Soc. Am. J. 61:1024-1030.

29



14. Simunek, J., and M.Th . van Genuchten. 1996. Estimating unsaturated soil
hydraulic properties from tension disc infi Itrometer data by numerical inversion.
Water Resour. Res. 32:2683-2696.

15.Ramos, T.B., M.C. Gongalves, J.C. Martins, M.Th . van Genuchten, and F.P.
Pires. 2006. Estimation of soil hydraulic properties from numerical inversion of
tension disk infi ltrometer data. Vadose Zone J. 5:684—696.

16. White, I., and M. Sully. 1987. Macroscopic and microscopic capillary length and
time scales from fi eld infi Itration. Water Resour. Res. 23:1514-1522.

17.Schaap, M.G., and M.Th . van Genuchten. 2005. A modifi ed Mualem—van
Genuchten formulation for improved description of the hydraulic conductivity
near saturation. Vadose Zone J. 5:27-34.

18.Philip, J.R. 1957. The theory of infiltration: 4. Sorptivity and algebraic
infiltration equations. Soil Sci. 84:257-264.

19.Smiles, D.E., and J.H. Knight. 1976. A note on the use of the Philip infiltration
equation. Aust. J. Soil Res. 10:143-150.

20. Vandervaere, J.-P., C. Peugeot, M. Vauclin, R. Angulo-Jaramillo, and T. Lebel.
1997. Estimating hydraulic conductivity of crusted soils using disc infi Itrometers
and minitensiometers. J. Hydrol. 188—189:203-223.

21.Richards, Lorenzo Adolph. "Capillary conduction of liquids through porous
mediums." Physics 1.5 (1931): 318-333.

30



