|  KHOA HOC

CONG NGHE

XAC PINH LUQNG BOC HOI NUGC NGAM CUA TANG CHUA NUOC
HOLOCENE TRONG DAI CON CAT VEN BIEN TINH BINH THUAN
BANG LYSIMETER

Nguyén Thanh Céng, Nguyén Huy Vuong
Vién Thuy cong

Tém tat: Boc hoi la qua trinh chat long chuyen tu trang thai long sang trang thai hoi trén bé mdt cia
né, ma khong can nhiét do cao dén dzem s0i. Qud trinh boc hoi nueéc ngam thuong dién ra tai cac khu
vire ¢o myc huoc ngam ndm nong, do rong cua dat da trong doi thong khi lon, nhiét do bé mat dat cao,
do am khong khi thap va vgn toc gio lon. Dai con cat ven bién tinh Binh Thudn la khu vyc c6 myc nudc
ngam nam nong, thanh phan thach hoc cua doi thong khi chu yeu la cat hat min dén hat vira, 6 do rong
lon. Tai cac dai con cdt nay, tham phii thuc vdt thua thot, so gio nang trong nam [om, nhiét do khong khi
va lwong boc hoi bé mdt cao, cdc diéu kién trén thudn loi cho qua trinh boc hoi tir bé mdt nuede ngam.
Nghzen citu nay s dung phuong phap do bOC hoi truc tiép bang Lysimeter (LS) theo nguyen ly can bang
nude dé quan tric lrong boc hoi nuwée ngam tir tang chita nucc holocene trong cdc dai con cat ven bién
tinh Binh Thudgn, tram do LS dwoc dat tai thi xa Lagi. Két qua quan trac va tinh todan cho thay tong lwong
boc hoi nudéc ngam trong niam 2022 vao khodng 209,8 mm chiém khoang 34,7% heong bé cdp tw nhién
clia tang chira nuée .

T khéa: Lysimeter, con cat, boc hoi, nuée ngam, heong bé cdp tw nhién, Binh Thudn.

Summary: Evaporation is the process by which a liquid turns from its liquid state to its gaseous
state below the temperature at which it boils. The process of groundwater evaporation often occurs
in areas of shallow ground water, high porosity of soil and rock in the vadose zone, high temperature
at ground surface, high air humidity and high wind speed. The coastal sand dunes of Binh Thuan
province have a shallow groundwater table, the lithological composition of the vadose zone is mainly
fine to medium grained sand with large porosity. In these sand dunes, vegetation cover is sparse, the
sunny duration a year is large, air temperature and surface evaporation are high. The above
conditions are favorable for evaporation from the groundwater surface. This study uses the direct
evaporation measurement method using Lysimeter (LS) according to the water balance principle to
monitor groundwater evaporation from the holocene aquifer in coastal sand dunes of Binh Thuan
province. LS measuring station is located in Lagi township. Monitoring and calculation results show
that the total amount of groundwater evaporation in 2022 is 209.8 mm, equals 34.7% of the natural
recharge of the aquifer.

Keywords: Lysimeter, Sand Dunes, Evaporation, Groundwater, the natural recharge, Binh Thudn.

1. PAT VAN BPE

Boc hoi 14 qua trinh chat 1ong chuyén tu trang
thai 1éng sang trang thai hoi trén bé mit cua
no6, khong can nhiét do cao dén diém soi. Day
1a qua trinh dién ra khi cac phan tir chét 1ong
trén bé mat nang dong du dé vuot qua lyc lién
két phan tir va thoat ra moi trudng xung quanh
dudi dang hoi. Trong chu trinh tudn hoan cua
nude thi b hoi vira 1am giam luong nudc bd
cap cho mat dat tir nudc mua, bang, tuyét, viura
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lam tang luong bd cap do bdc hoi chiém t6i
60% ngudn cung cho nudc mua, nudc bing
tuyét. Qua trinh bdc hoi nuéc ngam dién ra tai
cac khu vuc ¢6 muc nudc ngﬁm nam néng, do
rong cua dat da trong déi thong khi 16n, nhiét
dd bé mat dit cao, do 4m khong khi thép va
vén tdc gio 16n (Taikan Oki va nnk, 2006) [1].

Binh Thuén 14 tinh nam trong ving kho han
nhat nude, c¢6 nén khi hau nhiét d6i gio mua
dién hinh voi ddc trung 12 kho nong, gi6 nhiéu.
Luong mua nam tinh Binh Thuan phan b
khong dong déu theo khong gian, noi co luong
mua nam it nhat chi dat 728 mm va noi c6
lwong mua nhiéu nhat 13 2.564 mm chénh léch
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gifra hai vung nay 1a 1.836 mm. Khu vuc phia
Tay bac cua tinh 14 noi ¢ lwong mua nim cao
nhit dat tir 2.000 - 2.500 mm, tiép theo 1a khu
vuc phia Nam tinh dao dong tir 1.400 - 1.600
mm. Khu vuc ¢6 luong mua th?ip nhét 1a khu
vuc phia Dong bic tinh va trung tim thanh ph
v6i tong lugng mua nam chi dat 730 - 1.110
mm. Téng luong bdc hoi bé mit nam ¢ Binh
Thuan twong ddi 6n dinh. Hang nim tong
luong bdc hoi dat tir 1.000 - 1.111 mm, phan
b kha déu theo thang.

Céc thang mua kho tir thang 12 nam trudc dén
thang 4 nam sau dao dong tir 100 - 145 mm,
trong d6 thang c6 tong luong bdc hoi cao nhat
14 thang 3, dao dong tir 130 - 145mm. Sang cac
thang mua mua luong bdc hoi giam 13 rét, dao
dong tir 76 - 116 mm va thang c6 tong luong
bbc hoi nho nhét 13 thang 10 dao dong tir 82 -
86 mm. Do am khong khi kha cao, trung binh
dao dong tir 78-86%. D9 4m trung binh nam tai
Phan Thiét khoang 79,5%, tai Ham Tén 1a 81%.
Mua mua ¢ d6 4m cao hon so véi mua kho
(81-86% so voi 78-80%). PO 4m thang cao nhét
c6 noi dat dén 86,5% (Ham Tan); d6 4m thang
thip nhat 1a 74,4%. Tdc do gié trung binh nam
bién d6i trong khoang tir 2,1 - 3,2m/s, c¢6 xu
hudng ting dan khi ra bién. Toc do gio tai dat
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lién dao dong tir 1,7 - 4,2m/s. Toc d6 gi6 1on
nhét ¢6 thé dat dén 20 - 25 m/s, xuét hién trong
bdo va xoay 16¢ [3].

Binh Thuan la tinh c6 dién tich dat cat va con
cat ven bién 16n nhit nude véi dién 16 vao
khoang 125.935 ha [2]. Trén bé mit dia hinh
cac dai con cat phan bd doc theo bd bién tir
Binh Thanh dén Hai Thang véi chiéu dai 192
km chiém 18,2% dién tich tu nhién cua tinh. Bé
mit cic dai con cat co dang gd gé, lugn song
mip méd voi cao d6 phd bién 5-35m (co6 chd
trén 50m). Ngudn gbc hinh thanh cua céc dai
cdn cat nay cha yéu 1a trAm tich bién trm tich
song - bien (amQz?, amQz*?), trdm tich bién
(mQ22, szg) tram tich song (aQ2%), trAm tlch
gi6 (vQ2%, vQ). Thanh phan thach hoc chu yéu
1a cat hat min dén vira mau xam trang, xam
vang, nau do. Nudc nhat trong cac dai con cat
nay 1a nudc khong 4p thudc ting chira nudc
Holocen, d§ sdu muc nudc tinh dao dong theo
mua va thuong thay ddi tir tir 0,35 m dén 2,65
m khu vye triing gifta cic con va 2.5 dén 14m
khu vyc dinh con. Két qua hut nude thi nghiém
cho thiy luu luong céc 16 khoan thay doi tir
1,29 dén 2,69 Us; gia tri thudng gap tir 1,5 dén
2,5 1/s. Hé s6 tham dao dong tir 0,17 dén 11,63
m/ng; gia tri trung binh khoang 3,0 m/ng [4].

Hinh 1: Ban @6 vi tri nghién civu
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So bo phan tich diéu kién tu nhién va dic diém
dia chat thiy van cta dai con cat ven bién tinh
Binh Thuan cho thdy cac diéu kién néu trén
thuan logi cho qua trinh bdc hoi nudc ngam.
Trén co s& phan tich ciu tric dia chat thuy vin,
két qua quan tric boc hoi myc nudc ngam, bai
bao trinh bay ket qua xac dinh luong bdc hoi
nuoce ngam cta tng chtra nudc gh trong cac dai
cdn cat ven bién tinh Binh Thuan.

2. PHUONG PHAP VA NOI DUNG
NGHIEN CUU

Lysimeter dugc coi 1a mot phuong phép thich
hop va dang tin cdy dé xac dinh ca lugng bdc
thoat hoi nudc ciia dat va luong bdc hoi tir nudc
ngdm nam ndéng (Aboukhaled, Alfaro & Smith,
1982; Boast & Robertson, 1982; Geoaguas
Consultores, 2007; Johnson, 2009; Johnson,
Yéfez , Ortiz & Mufioz, 2010; Kelleners, Soppe,
Ayars, Simunek & Skagss, 2005; Nichols, 1993)
[5,6,7,8,9,10,11]. Theo mdt sd tic gia (Xu &
Chen, 2005 [12]; Zhang va cong su, 1999 [13]),
lysimeter 1a phuong phap thi nghiém t6t nhat dé
nghién ctru dong chay mao dan huéng 1én cta
nuoc ngam ndng va cic qua trinh lién quan dén
can bang nudc trong dat.

Theo Johnson (2009)[8], mot trong nhitng wu
diém 16n cua lysimeter so voi cac phuong
phap khéc 1a kha ning do tryc tiép, phép do
dugc thyc hién bang sy bay hoi, mang lai két
qua dang tin cay va chinh xac. Tuong tu nhu
vdy, cong trinh mé phong sO ctia Hernandez
(2012)[14] da xac nhén rang sy bbc hoi phat
trién trong phau dién dét trong lysimeter phu
thugc vao do sau cua muc nudc ngdm (muyc
nuge cang nong, su bbc hoi xay ra cang gan
v6i luong boc hoi bé mit). Ngoai ra, lysimeter
dé lap dit vé ki thuat va chi phi 1ép dat thap
(Schwaerzel & Bohl, 2003), cho phép xac dinh
tai chd su bdc hoi nudc trong dat.

Trong nghién ctu nay, dé xac dinh tryc tiép
luong bdc hoi nuwdc ngam chang toi sir dung
Lysimeter theo nguyén Iy can bang nudc.
Tram do Lysimeter dugc dat tai x Tan Binh,
txa La Gi, tinh Binh Thuan (Toa do X =
1181591,0; Y= 422582,0). Tram do nay bao
gdm 2 b thiét bi do bdc hoi, 1 bd do bdc hoi &
d6 sau 0,5 m, by con lai do boc hoi & do sau
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0,9 m so v6i bé mit ty nhién. Ngoai thiét bj do
bde hoi, tram con co thiét bi do khi tuong tu
dong ngoai troi voi 4 thong s do: lwong mua,
nhiét d6, d6 4m khong khi, gio.

Bo thiét bi do bdc hoi gdm 1 dng bdc hoi (LS)
chtra dat nén tu nhién va 1 dng do lugng nudc
bbc hoi ky hiéu OD (hinh 2). Ong LS (1) va
dng OD (2) c6 céu tao tir nhwa PVC duong
kinh trong 19,2 cm (tiét dién 0,116 m? ), c6 dai
lan luot 1a 110cm va 100 cm. Ong LS nbi
thong véi OD bang 6ng nhya PVC c6 duong
kinh 2,Icm (D21) (3), gitra ong ndi co lip
khoa nu6ce (4), 6ng cap nude D21 (5) va day
tuy 6 (dugc cdu tao tir nhya acrylic, duong
kinh 1 cm) ndi véi 6ng quan tréc (7) trén thudce
do muc nudc (6). Thude do muc nude dai 1 m,
chia vach 1 mm, phia trén c6 cic 6ng quan
trac, duong kinh 1 cm.

Béc hoi (F)

Ong thong hoi

Mit dit TN e

Chilu siu nghién ctru

Hinh 2: So do thi nghiém do boc hoi:
1- Lysimeter; 2- Ong do; 3- Ong nwée D21 ;
4- Khéa nudc; 5- Ong cdp neoe; 6- Thudc do;
7- Ong quan trdc

Hinh 3: Thi cong lap dat Lysimetter va cac
thiet bi quan trac do dac

Nguyén 1y hoat dong: Ong LS nbi thong voéi
dng OD nén khi nudc trong cot dit caa LS boc
hoi E thi muyc nuéc trong ong nay giam
xudng, nuace tr dng OD chay sang bd «cép cho
nude trong dng LS. Do dudng kinh, tiét dién 2
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4ng LS va OD bang nhau nén luong bdc hoi E
tir LS twong ung bang luong nudc hao hut
trong 6ng OD. Luong nude hao hut trong éng
OD dugc xac dinh théng qua quan tric muc
nudc giam trén ong (7) va thudce do (6). Luong
nu6e hao hut do bdc hoi duge cip bd sung qua
dng cap nude (5) dé duy tri d6 sdu muc nudce
quan trac trong cac LS.

Luong bdc hoi hang ngay En dugc ghi lai trén
thuoc do chinh x4c dén 0.5mm, lugong boc hoi
nay dugc xac dinh nhu sau:

En = Hus— Hsis 1)

Trong d6: En — Luong béc hoi hing ngay (mm)
Hus — Muc nudc trén thude do vao luc 18h
ngay hom trudc, mm

Hs1s — Muc nudce trén thude do & thoi diém do
(18h ngay do), mm.

Pé xay dung tuong quan gitra luong bdc hoi
nudC ngam VGi cac yéu té khi hau va do sdu muyc
nuoC ngam, trong nghién ctru nay, ching t6i bd
tri 02 hé thong LS, nghién ctru béc hoi tai cac do
sdu (Hn, myc nudc ngdm trong cot dat cia LS,
tinh tir mat dat cua LS) qlan luot 1a 0,5m va 0,9m.
Cgic yeuto nhi’ét do, d6 am, lugng mua dugc quan
trac béng thiét b1 do tu dong dat tai tram do,
lugng boc hoi bé mat dugc thu thap tai tram khi
tugng thuy vén trong vung nghién ctru, mye nude
ngam dugc do tryc tiép tai gieng quan trac canh
Vi tri xay dung tram LS.

3. KET QUA VA THAO LUAN

3.1. Pic diém dia chat thiy vin khu vuc
guan trac

Céu trac dia chat thay van cua dai con cat khu
vuc dat tram do duoc thanh Iap trén co sé tai liéu
thu thap, cong tac khoan khao sét, dugc thé hién
tai hinh 4. Dong thai nude dudi dat duge danh
gia dua trén sb liéu quan tric muc nuéc ngam tir
01/1/2022 dn 31/12/2022 va luong mua dién ra
trong thoi gian do, quan hé gitra lugng mua va
muc nudc ngﬁm duoc thé hién tai hinh 5.
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Hinh 5: Quan h_é gizra lwong mura va do sau
Myc nuwdt ngam trong khodng thoi gian te
1/1/2022 d@én 31/12/2022

Thanh phéan thach hoc cta cac dai con cat ven
bién tinh Binh Thuan cha yéu la cat hat min,
nau vang, xam ghi thudc thdng Holocene
ngudn gdc bién gid (MvQ2®), hodc bién
(mQ2?). Tai khu vyc xdy dyng mo hinh thi
nghiém c6 chiéu day khoang trung binh
khoang 25,0m, bé rong phan dién 16 khoang
3500 m, chiéu dai phan dién 16 khoang
14000,0m, nudc ngam trong hd khoan quan sat
thay d6i theo mua va thuong thay doi tr 0,0m
dén 2.87m. Dao dong ctiia myc nudc ngam \
luong mua ngay twong ddi dong diéu. Két qua
phan tich cau trac dia chit thay van va dong
thai nudc dudi dat cho thay luong bd cap tu
nhlen cua tang chira nude chu yéu duoc cung
cap boi nudc mua roi trén be mat cac nguon
khac khong dang ké. Mot sb thong sd dia chat
thiy vin dic trung ctia dai con cat duoc trinh
bay tai bang 1.

Bang 1: Mgt s6 thong sé dia chat thily vin ciia dai con cat khu vue dit tram quan tric

Thanh phan hat (%() D6 4m el lig?cgn:?)e ey Khoi lugng| 1. < DOIS | s 6 tham K
- - : riéng A X rong n ;
cat (2- Bui (0,05- | W (%) R . 3 rong e 0 (Cml/s)
0,05mm) | 0,01mm) Kho Ut | (gem’) (%)
93.80 6.20 8.70 1.55 1.68 2.63 0.70 41.06 4.96x10°
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3.2. Két qua quan tric lwong béc hoi tir
nwéec ngam

Thoi gian quan tric lugng bdc hoi tir muc
nudc ngﬁm tién hanh lam 4 dot: Pot 1 tir
17/01/2022 dén ngay 31/01/2022; dot 2 tur
16/06/2022 dén ngay 30/06/2022; dot 3 tur
07/09/2022 dén ngay 21/09/2022; dot 4 tur
05/12/2022 dén ngay 19/12/2022.
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Nhi¢t do trung binh ngay (Tn), lugng mua nay
(Rn), duoc quan tric bang tram quan tric tu
dong dit trong khu vuc do, lugng boc hoi bé
mat (Ebm) , dugc thu thap tuor tram khi tuong
thay van quéc gia dat tai Lagi. Két qua quan
tric dugc thé hién tai bang 2; Quan hé giita
mot s6 yéu té khi hau véi luong bdc hoi nude
ngam (En) duoc thé hién tai hinh 6.

Bang 2: Két quéa quan tric lwgng béc hoi trong nim 2022

GWE (mm) GWE (mm)
Ngay do Rn Tn | Ebm | bg Do Ngay do Rn | Tn| Ebm Py sau| Do sau
(mm) | (°C) | (mm) | sau | sau (mm) | (°C) | (mm) | ° ’
0.5m | 0.9m
0.5m | 0.9m
17/01/2022 0 256 | 4.6 4 3 7/09/2022 | 26.1 | 253 | 1.2 0 0
18/01/2022 0 253 | 4.1 3.5 3 8/09/2022 | 2.1 | 268 | 24 0 0
19/01/2022 0 249 | 4.2 3.5 3 9/09/2022 0 [275] 25 15 1
20/01/2022 0 252 | 4.1 3.5 3 10/09/2022 | 0 281 ] 23 15 1
21/01/2022 0 24.8 4 35 | 25 |11/09/2022 | 88 |275| 21 0 0
22/01/2022 0 248 | 3.7 3 25 |12/09/2022 | 56 |[27.1] 1.8 0 0
23/01/2022 0 254 | 2.8 2 15 | 13/09/2022 | 0 |273]| 22 15 1
24/01/2022 0 252 | 23 2 1.5 |14/09/2022 | 108 | 27 | 24 0 0
25/01/2022 0 25.7 | 2.6 2 1.5 |15/09/2022 | 11.7 | 26.3 | 2.7 0 0
26/01/2022 0 257 | 3.1 25 | 15 |16/09/2022 | 53.6 | 26 | 1.3 0 0
27/01/2022 0 252 | 3.1 25 | 15 |17/09/2022 | 05 |269| 24 0 0
28/01/2022 0 249 | 2.7 2 1 18/09/2022 | 2.3 | 272 | 24 0 0
29/01/2022 0 251 1.9 15 1 19/09/2022 | 7.4 | 266 | 2 0 0
30/01/2022 0 257 | 2.2 15 1 |20/09/2022 | 56 |263| 2.1 0 0
31/01/2022 0 258 | 3.8 25 | 15 [21/09/2022 | 0 |272] 21 1 0.5
16/06/2022 0 28.7 | 2.6 2 1.5 | 5/12/2022 0 |271] 36 2.5 15
17/06/2022 0 29.3 3 25 | 15 | 6/12/2022 0 [269]| 32 2.5 2
18/06/2022 0 312 | 31 2.5 2 7/12/2022 | 0.6 | 264 | 2.8 2 15
19/06/2022 0 326 | 31 2.5 2 8/12/2022 0 [268]| 35 3 2
20/06/2022 0 32 3 2.5 2 9/12/2022 0 |268]| 38 3.5 2.5
21/06/2022 0 323 | 28 2.5 2 10/12/2022 | O 26 | 39 3.5 2.5
22/06/2022 | 0.1 | 312 | 22 2 1 11/12/2022 | 0 [26.3| 3.9 35 2.5
23/06/2022 0 29.2 3 25 | 15 [12/12/2022 | 0 |254| 4 3.5 2.5
24/06/2022 0 29 3.3 25 | 15 |13/12/2022 | 0 |246| 36 35 2.5
25/06/2022 | 0.9 | 289 | 27 2 1.5 | 14/12/2022 | O 26 | 2.8 2.5 15
26/06/2022 | 0.6 | 29.8 | 2.6 2 15 | 15/12/2022 | O 26 | 38 3 2
27/06/2022 0 294 | 29 2 15 | 16/12/2022 | 0 |26.7| 2.2 15 1
28/06/2022 | 12.3 | 29.7 | 2.9 25 | 15 [17/12/2022 | 0O |264| 28 2 15
29/06/2022 | 21 | 311 | 3.2 2.5 2 18/12/2022 | 0 |26.2| 4.8 4 2.5
30/06/2022 | 21.5 | 29.9 2 0 0 19/12/2022 | 0 245 43 35 2
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Hinh 6: Quan hé giita boc hoi niréc ngam
va m¢t so yeu to khi hgu

Luong bdc hoi trung binh ngay trong nim
2022 tai d6 sau 0,5m la 2,055 mm/ngay dém,
tai d6 séu 0,9m la 1,40 mm/ngay dém. Trong
nhitng ngay khong mua hodc mua nhd
<3mm dao ddng gitta luong bdc hoi bé mit
tai cung 1 d6 sau kha dong diéu (hinh 7).
Béc hoi nuéc ngam dién ra ngay ca khi troi
c6 mua nho (luong mua 0,1-3,0mm), tai cac
ngay luong mua > 3mm khong xdy ra qua
trinh bc hoi nudc ngdm, nguyén nhan 1a do
lugng mua nhé chi lam am bé mat dat,
khong du dé ngdm xudng b6 cap cho lugng
nudc trong LS, trong khi nhiét do trong LS
van cao va ap suat hoi bio hoa trong nho nén
nudc ngam tiép tuc bdc hoi. Mua c6 thé lam
giam nhiét d6 bé mat cua dat, bd sung do am
cho dat lam giam lugng bdc hoi tir nudc
ngam tuy nhién sau thoi gian mua thi luong
bdc hoi mat dat s& ting cao. Bdc hoi bé mit
dat xay ra O tat ca cac ngdy trong nim ké ca
khi troi mua, lugng bdc hoi nay chi giam khi
d6 am khong khi dat mirc bo hoa.

3.3. Quan h¢ giira bdc hoi nwéc ngam va
d9 sAu mye nwéc ngam

Lugng boc hoi nuoc nuoce ngam phu thudc vao
nhiéu yéu t6 dic biét 1a do sdu muc nudc ngdm

theo Philip (1957) [16] luu lugng béc hoi nuée
ngam 13 mot ham phén ra theo d6 sau cua luu
lugng bdc kha nang PE, thé hién tai cong thuc
(2). Tuong quan giita bdc hoi nudc ngdm va
d6 sdu muc nuéc ngdm dugc Philip (1957)
[16] x4y dung dua trén tuong quan giita ty sd
lru lwong bbe hoi nude ngdm (GWE) va luu
lwong bde hoi tiém ning (PE).

GWE = PEe™ 2)
Trong d6: GWE (mm/ ngay) la Iuu lugng boc
hoi tr muc nuéc ngam; PE (mm/ ngay) la
lugng béc hoi tiém ning, trong nghién ctu nay
lugng béc hoi tiém ning bang luong bdc hoi
bé mat, a la hé s6 phan ra.

Grilli & Vidal (1986) [17] bang cac nghién
ctru thyc nghiém da bo sung thém ngudng bdc
hoi Zo vao cong thic 2 va bién di thanh cong
thire 3.

PE GWE>PE
PEe*?7?) GWE<PE ®)
Trong d6: Zo La d¢ sau tai d6 lugng bdc hoi
nuéc ngam bang lugng béc hoi bé mit.
Eduardo Johnson [18] bing két qua thi nghiém
hién trudong ddi VO‘l cac loai dat sét pha, cat
pha di dua ra méi quan hé twong quan gura
lwong bdc hoi nude ngdm va do sau duge thé
hién tai cong thic (4).

GWE= {

1 7<0.122m
GWE _ 135751220 () 122<7<0.85m  (4)
0.065z%7°  &7>0.85m

Gia tri ngudng Zo cia cac loai dat khac nhau
tai Hillsborough, Florida dugc Nirjhar Shah
(2007) [19] xac dinh dya trén két qua thuc
nghiém va mo hinh sé6 (HYDRUS). Gia tri
ngudng Zo cua cic loai dat dugc trinh bay
bang 3.

Bang 3: Gia tri ngwdng Zo caa mat sé loai dat theo Nirjhar Shah(2007) [13]
. Dat 1 it | cat . S | ser | Pat Set
Loai B mun X Cat Pat Bui X mun . bui i
Iy Cat x lan pha . N lan x Bui X Sét
dat lan X . pha | mun | sét X lan : lan
3 mun mun mun . .
cat bui mun
Z0m) | 0.18 | 0.22 0.4 0.35 026 | 055 | 037 | 05 0.721 0.70 | 0.5 | 0.54
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Zhenlong Wang (2020) [21] da thiét 1ap hai
mo hinh tinh toan luong bdc hoi cia nude
ngdm ngay khong mua, sau dé tinh toan mé
hinh tinh toan giam luwong bdc hoi cua nude
ngadm vao nhitng ngdy mua trén dat cat co
thanh phan hat cat 86,3%, bui 11,7%, sét
2,0%, Két qua cho théy réng hé sb bdc hoi bi
anh huong boi ca yéu t d6 sdu va kha ning
bdc hoi cta nude bé mit va chi ra réng o dod
sdu muc nuoc ngém dudi 3,0 m thi d6 boc hoi
rat nho gan nhu khong thay doi va c6 thé coi 1a
khong bbc hoi. Nghién ctru thuc nghiém do
luong bdc hoi nuéc ngdm bing Lysimeter
dugc Yang Tingting [20], thuc hién trén dat
loai cat, thanh phan hat cat 86,00%, bui
13,64%, sét 0,34% tai Horqin Sandy Land,
Trung Qudc, cho thdy luwong bdc hoi nuéc
ngam giam theo d6 sau cua nude ngam su boc
hoi cta dat va sy bo cap cia nudc ngam giam.
O d6 sau nudc ngam khoang 239mm thi khong
xay ra qua trinh bdc hoi nudc ngam, lugng boc
hoi nudc ngam lam mat di khoang 79% luong
bd cap tu nhién.

Trong nghién ctru nay twong quan gitta muc
muc nudc ngém theo d0 sau dugc xay dung
dua trén két qua lugng bdc hoi nude ngdm tai
cac ngay khong mua, dg sau Zo =0,18 m 1a do
sau tai d6 ma luong bdc hoi nudc ngdm bang
luong bdc hoi bé mit dugc lay theo Nirjhar
Shah (2007) [19] D0 sdu ma tai do khong xay
ra qua trinh bdc hoi nudc ngam dugc ldy bang
3,0 m theo Zhenlong Wang (2020) [21]. St
dung cac thong s6 néu trén két hop voi két qua
quan tric luong bdc hoi nudc ngam tai cac do

|  KHOA HOC CONG NGHE
sdu 0,5 m va 0,9 m chang t6i tién hanh thanh
1ap tuong quan gitra hé 50 bbc hoi (GWE/PE)
va d6 sdu myc nudc ngdm thé hién tai hinh 7
va cong thuc 5.

Hé 56 béc hoi (GWE/PE)

0.0 0.5 10
L

0

0.5 1

—
L

GWE/PE = e-2.716(Z-0.41)
R*=0.8826

P9 sdu myc nwde ngam (m)
(] —
n (&) in
L L

w
"

3.5 -
Hinh 7: Twong quan giita hé sé béc hoi va do
Sau Muyec nwoc ngam tai vi tri thi nghiém
1 Z< 041m
PE {6-2.902(2-0.41) 7> 041 m (5)
3.4. Tinh toan lwong béc hoi nwéc ngim

GWE _

Luong béc hoi nudc ngam tir ting chira nude
holocen trong dai con cat tai khu vuc nghién
ctru trong nam 2022 dugc tinh toan theo cong
thire 5, trong do luong bbc hoi tiém ning dugc
lay bang luong bdc hoi bé miat (lwgng mua va
lugng bdc hoi bé mat duoc thu thap trr tram
khi tugng thay vian qudc gia dat tai thi xa
Lagi), d6 sau muc nude ngam la két qua quan
tric tuong tng Vi thoi gian do bdc hoi tr muc
nuéc ngdm. Lwong bdc hoi nudc ngam chi
tinh cho cac ngay c6 mua nho hon 3 mm. Két
qua tinh toan luong bdc hoi nude ngam duoc
thé hién tai bang 4.

Bang 4: Lwong boc hoi nwéc ngam trong tir tang chira nwéc holocene
tai khu vec nghién ctru theo ngay trong nim 2022

Tha\ng | 11 1 v \Y VI VII VI IX X Xl X1l
Ngay
1 0.15 ] 0.10 | 0.10 2.12 1.55 163 | 341
2 0.13 | 0.210 | 0.09 | 0.05 171 | 152 1.63
3 0.13 | 0.09 | 0.09 | 0.09 1.99 | 149 1.92
4 0.11 | 0.20 | 0.09 | 0.06 1.94 2.20 2.04
5 0.12 | 0.11 | 0.10 | 0.06 | 0.22 | 2.47 2.20 240 | 239 | 3.25
6 0.11 ] 0.11 | 0.08 | 0.06 | 0.31 1.31 129 | 259
7 0.12 | 0.10 | 0.08 | 0.05| 031 | 2.22 212 | 101 | 1.78
8 0.09 1010 0.11 | 006 | 024 | 2.18 1.06 | 1.68
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UGV CONG NGHE

Tha‘ng I I 1 v \% VI VIl | VI IX X XI X1l

Ngay
9 0.08 | 0.10 | 0.11 | 0.06 | 0.24 | 2.23 2.25 110 | 1.60
10 0.09 [ 0.10 | 0.10 | 0.05 | 0.23 | 2.38 2.07 145 | 1.44
11 0.11 | 0.09 | 0.08 | 0.06 | 0.21 | 2.63 112 | 1.29
12 013010 005|005| 016 | 143 | 207 | 1.77 1.04 | 1.24
13 0.12 | 0.09 | 0.08 | 0.04 1.30 182 | 2.03 120 | 1.05
14 0.15 [ 0.08 | 0.08 | 0.05 131 1.93 2.07 | 1.20 | 0.62
15 0.10 [ 0.11 | 0.07 | 0.04 1.19 1.26 215 | 1.04 | 0.77
16 0.11 | 0.08 | 0.08 1.07 248 | 124 | 043
17 0.11 | 0.08 | 0.07 116 | 2.33 135 | 045
18 0.10 | 0.08 | 0.06 | 0.09 0.96 | 1.99 203 | 0.81 | 0.74
19 0.10 | 0.06 | 0.05 | 0.09 0.96 | 1.99 0.39 | 0.56
20 0.10 | 0.05 | 0.06 | 0.08 1.06 0.29
21 0.10 | 0.07 | 0.05 | 0.08 1.01 | 1.06 | 207 | 1.94 | 2.62 0.23
22 0.09 | 0.05 | 0.05 | 0.08 0.80 | 1.99 1.98 0.27
23 0.07 | 0.07 | 0.05 | 0.06 1.09 | 155 1.50 0.25
24 0.06 [ 0.08 | 0.06 | 0.06 | 212 | 1.19 | 1.20 1.90 0.20
25 0.06 [ 0.10 | 0.06 | 0.05 | 221 | 098 | 1.15 0.14
26 0.08 {0.10 | 005 | 0.05| 2.03 | 094 | 1.34 243 | 175 | 011
27 0.07 [ 0.10 | 0.04 | 0.05 1.05 2.35 210 | 225 | 0.10
28 0.06 | 0.11 | 0.06 | 0.06 154 | 1.82 1.90 | 237 | 0.08
29 0.04 0.07 2.45 155 | 293 | 0.08
30 0.05 0.06 2.16 1.08 126 | 2.08 | 0.05
31 0.09 0.03 2.21 3.56 0.06

Toéng | 3.04 | 2.52 | 2.21 | 1.56 | 12.65 | 35.68 | 20.61 | 23.57 | 12.85 | 34.06 | 36.29 | 24.78

Tong luu lugng bdc hoi nude ngam cua tang
chtra nuéc holocen trong cua khu vuc nghién
ctru trong ndm 2022 vao 209,81 mm. Luong
bdc hoi nudc ngdm tai cac thang mua mua
(thang 6/2022 dén 11/2022) chiém khoing
77% tong luong boc hoi do trong thoi glan nay
muc nudc ngam nam ndng mic di cac yéu to
khi hau khéac khdng thuan loi cho bdc hoi nudc
ngam. Trong c4c thang mua kho tir thangl dén
théang 5 va thang 12 mc di cc yéu té khi hau
khac thuan lgi cho boc hoi nudce ngam tuy
nhién do muc nuoce ngam nam sau nén luong
bdc hoi nudc ngam chi chiém khoang 23%
tong lwong bbc hoi tir muce nuwdc ngam.

3.5. Anh hwéng lwong boc hoi nwée ngim
dén lwong bd cap tw nhién cia ting chira
nuée holocen trong cac dai con cat ven bién
tinh Binh Thuan

Nhu da phan tich tai muc 3.1 luong bod cap tu

20

nhién clia tang chira nuéc holocene trong céc
dai con cat ven bién khu vuc nghién ctru chi
yéu dugc hinh thanh tr ngudn nwoc mua roi
trén bé mat, cac ngudn khac khong dang ké.
Lugng b cap tu nhién tuy nhién cia tang chia
nudc (Qoetn) duge tinh theo cong thire 6.

Qbetn = axX *F (6)

Trong d6: X 1a téng lwong mua niam (m); F 1a
dién tich phan dién 1§ cua thiu kinh nuéc; a la
hé s6 thAm xuyén cua nudc mua (phu thude
vao thanh phan thach hoc cua ting phu, xac
dinh theo bang tra cia G,Weder ); Véi dét loai
cat léy a=0,3.

Do ph?m dién 10 cua thdu kinh nuéc khong
doi, lugng bo cap tu nhién cua thdu kinh
nudc phu thudéc vao lugng mua X, lugng
mua cung cap cho thiu kinh nudc trong nim
2022 1a 0,3 *1957,0mm=587,1mm.
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Nhu vay trong khoang thoi gian 12 thang qua
01 mua mua va 01 mua kho luong bdc hoi
nude ngam 1a 209,8 mm, chiém khoang 35,7%
luong bd cép tw nhién cua tang chira nudc
holocen trong cic dai con cat ven bién tinh
Binh Thuan.

4. KET LUAN

Nudc nhat thudc tﬁng chira nudc holocen
trong cac dai con cat ven bién tinh Binh Thuan
thuong ton tai dudi thdu kinh nidm can bang
dong v6i nude bién, nude séng, dam pha trong
khu vye, guong nudc ngam c6 xu hudng thap
dan vé phia bién va phia luc dja.

Ngudn bo cép ty nhién cia ting chira nudc chu
yéu 1a do nuéc mua cic ngudn khic khong
dang ké va luong bo cap ty nhién do mua nim
2022 tai khu vyc Binh Thuan 587,1mm.

Lugng bdc hoi nuoc ngam phu thudc vao do
siu nudc ngam, do rong cua dat da trong doi
thong, nhi¢t do bé mit dat, do Am khong khi va

TAI LIEU THAM KHAO

|  KHOA HOC

CONG NGHE

luong bdc hoi bé mat. Trén co sd s liéu quan
tric luong bdc hoi nude ngﬁm tai cac do sau
0,9m va 0,5m két hop v6i ly thuyét vé bdc hoi
nude ngam, nghién ctu nay da thanh lap dugc
tuong quan gitra luong bbc hoi nudce ngam voi
d6 sau muc nudc ngdm va luong bdc hoi bé
mat. Su dung twong quan do dé tinh toan
lugng boc hoi nude ngdm trong nam 2022 cho
thdy tong luong bdc hoi nudc ngdm vao
khoang 209,8 mm mm twong ung 37,7% luong
bd cap tu nhién cua ting chira nudc.

LOI CAM ON

Bai bao dua trén cac sd lidu nghien ctru cia Dé
tai “Nghién ciru dé xudt cdc giai phap giam
that thoat nuoc dudi dat nham tang cuong
nguon nude cho cdc ving khan hiém nwdéc ven
bién Nam Trung Bé” mi s6 DPTDL.CN-68/21
do B Khoa hoc va Cong nghé quan ly, don vi
chu tri thyc hién 1a Vién Khoa hoc Thuy loi
Viét Nam. Céc tac gia xin tran trong cam on.
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