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Tom tit:

Dai con cat ven bién Nam Trung B 13 khu vire ¢6 mwe nwée ngdm nim ndng, thanh phén thach hoc ciia d6i thong khi chi yéu 1a cat
hat min dén hat vira, c6 kich thwéc 16 rong 16n. Tai cac dai con cat nay, tham phi thyc vt thwa thét, sb gio ning trong nim 16m, nhiét
d9 khong khi va lwong béc hoi bé mat cao, cac diéu kién trén thuan lgi cho qua trinh béc hoi tir bé mat nwée ngz‘lm Nghién ciru nay si
dung phwong phap do béc hoi tryce tiép bing Lysimeter (LS) theo nguyén Iy cin bing nwérc. Cac tram do LS dworc dat tai Da Ning, Phi
Yén va Binh Thuén dé quan tric lrgng mr(rc ngim mét di do béc hoi trong diéu kién thye té véi mwe nwée ngdim dwoc md phong ¢ do
sau 0,9 m. Két qua quan tric cho thiy, tong lwgng bdc hoi nwée ngam nim 2022 tai tram Pa Ning Ia 259,9 mm, Phi Yén 335,6 mm va
Binh Thuin 13 377,0 mm. Véi mye nuée ngdm dwge thie nghiém ¢ d sau 0,9 m thi hang nim lwgng béc hoi nwée ngdm di lam giam

dd sdu myc nwéc cia ting chira nwéc tai Pa Ning, Phii Yén, Binh Thuan lan lwot 13 0,64, 0,78 va 0,92 m.

Tir khéa: bbc hoi nwde ngim, con cat ven bién, Lysimeter, Nam Trung Bd.

Chi 56 phin logi: 1.5
1. Dit van deé

Bdc hoi nuoc ngam 13 qué trinh chuyén tir thé long sang thé khi
cia nude ngam thong qua doi thong khi d1 vao kh1 quyén. Qua trinh
nay dién ra tai cic khu vuc co muc nudc ngam nam nong, df rong cua
doi thong khi 16n, nhiét do bé mat dét cao, do 4m khéng khi thap va
van toc gio 1on. Boc hoi nude ngam 1a mot trong nhimg yéu t6 quan
trong anh huong dén lugng b cap tu nhién nude ngam, dic biét la doi
v6i cac dai con cét ven bién.

Khu vie Nam Trung B bao gdm céc tinh/thanh phd: Da Nang,
Quang Nam, Quang Ngai, Binh Dinh, Phii Yén, Khanh Hoa, Ninh
Thuén va Binh Thuan. Ving ven bién khu vurc ndy c6 nhimg dai con
cat v6i tong dién tich Vao khoang 5,415 km?2. Tai céc dai con cat ven
bién, nudc nhat chu yeu ton tai trong tang chira nudc gh thuge thanh
tao holocen, co nguon gdc song (aQ)?), song bién (amQ,’) va blen
gi6 (mvQ,’). Thanh phan thach hoc ciia tang chira nude nay chu yéu
la cat hat vira mau x4m tring, Xam vang, myc nuéc ngm nam nong
va thay déi theo mua (0,1-3,8 m vao mua mua va 1,6-6,2 m vao mua
kho) [1-8].

Khi hau trén dia ban nghién ctru duoc chia thanh 3 tiéu vung:
(1) Tiéu ving Pa Ning - Binh Dinh ¢6 lwgng mua trung binh nim
2000-2500 mm, mila mua bat dau tir thang 8 dén thang 12. Phan 16n
tong lwgng mua dién ra vao mia mua, chiém 77-88% so véi luong
mua trung binh nam, chu yéu tap trung vio 4 thang cudi nam (thang
9-12, chiém 72- 80%) S6 g10 nang hang nam khoang 2042-2200 gio,
cac thang co s6 glor nang nhiéu nhét 1a thang 5-6 dat 231,3- 256,8 gio,
thang c6 sb gio nang it nhat la thang 12 dat 33-65,8 gio. PO am khong
khi trung binh nam thay déi tir 79 dén 85%. Nhiét d¢ trung binh thang
vao khoang 26,2°C va thuong thay doi tir 21,4 dén 30,4°C. Luong bdc
hoi bé mit trung binh nidm thay doi tir 898 dén 1086 mm; (2) Tiéu
vung Phu Yén - Khanh Hoa c6 lugng mua trung binh hang nam tir

*Tac gia lién hé: Email: huyvuongdkt@gmail.com

KHOA
&CONGHI\?GCI:-IE

65(11) 11.2023

1500 dén 2000 mm, lwong mua tap trung vao thang 9-12, tir thang 1-8
luong mua phan bé rai rac, ddc biét tir thang 2-3 hang nam lwgng mua
dat mirc cuc tiéu, chiém 1-3% so v6i lugng mua trung binh hang nam.
S6 gio nang hang nam khoang 2538,4-2506,2 gio, sb gio néng nhiéu
nhit I tir thang 3-5, dat 246,1-273,8 gio. D6 am khong khi trung binh
nim thay doi tir 76 dén 81%. Nhiét do trung binh thang vao khoang
26,9°C va thuong thay doi tir 23,2 dén 29,5°C. Luong bdc hoi bé mit
trung binh ndm thay doi tir 1372 dén 1444 mm; (3) Tiéu ving Binh
Thuén - Ninh Thuén, luvgng mua trung binh hang nam khoang 1100-
1700 mm, lugng mua tap trung vao thang 5-10, chiém 80% so véi
luong mua trung binh nam. Tir thang 11 dén thang 4 ndm sau, luong
mua phan bd rai rac, dic biét tir thang 2-3 he‘lng nam luong mua dat
mirc cuc tiéu (khoang 0,1-1,4 mm) S6 g10 nang hang ndm khoang
2814,2 dén 2925,3 gio, thang c6 s6 gio nang nhiéu nhét la thang 2-3,
dat 270,2-304,8 gio/thang. Do 4m khong khi trung binh nim thay doi
tir 77 dén 80%. Lugng bdc hoi bé mit trung binh nam thay doi tir 1435
dén 1844 mm. Tdc do gio binh quan hang ndm tai khu vurc ven bién
Nam Trung B¢ dat 1,3-3,7 m/s [9-16].

Két qua diéu tra, thu thap s6 liéu két hop tai liéu khao sat thyc té
ctia nhom téc gia cho thdy, day 1a khu vyc ¢6 myc nude ngdm nam
nong, thanh phén thach hoc ctia d6i thong khi c6 do rdng 16n, tham
phu thue vat thua thét, nhiét do khong khi cao, sb gio nang trong nam
16n, luong boc hoi bé mit cao, cac didu kién néu trén rat thuan loi cho
qué trinh bdc hoi tir bé mat nudc ngam.

Trén co s& quan tric lugng boc hoi nude tir mat nude ngdm cua
tang chira nudc qh trong ndm 2022 tai 3 tram Pa Nang, Pha Yén, Binh
Thuan (hmh 1), nghién cu’u nay cong bd cac quan hé giita lugng bdc
hoi nude ngam voi cac yeu t6 khi hau, tir 46 danh gia anh hlrorng cua
qué trinh bdc hoi nue ngdm dén lugng bd cap tu nhién cho théu kinh
nudce nhat trong cac dai con cat ven bién Nam Trung Bo.
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Abstract:

Groundwater lenses in the coastal dunes along the South
Central coast of Vietnam are often of shallow table. The
lithologic composition of the vadose zone in these areas
is mainly fine to medium-grained sand, characterised by
high porosity. The vegetation is sparse, the annual time of
sunrise is long, the air temperature and surface evaporation
are high. The above-mentioned conditions are favourable
for the evaporation of the groundwater. This study
utilised direct evaporation measurement by Lysimeter
(LS) according to the principle of water balance. The LS
measurement is designed to simulate the groundwater
level at a depth of 0.9 m to monitor groundwater loss due
to evaporation corresponding to the conditions of natural
climate and the vadose zones. Monitoring results showed
that the total amount of groundwater evaporation in 2022
at three stations Da Nang, Phu Yen and Binh Thuan is
259.9, 335.6, and 377.0 mm, respectively. With the assumed
groundwater level at a depth of 0.9 m, the annual amount
of groundwater evaporation has caused the reduction in the
groundwater level in the aquifer in Da Nang, Phu Yen and
Binh Thuan by 0.64, 0.78, and 0.92 m, respectively.

Keywords: coastal dunes, groundwater evaporation,

Lysimeter, Southern Central Vietnam.
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Hinh 1. So db vi tri 3 tram quan trac béc hoi nwéc ngam.

2. Phuong phap va ndi dung nghién ciu
2.1. Mjt s6 phwong phdp wéc lwong boc hoi

Céc nguyén tic vt 1y co ban cta sy bay hoi tir dat lién dugc hinh
thanh tir thé ky XIX va dau thé ky XX. Theo A.P. Vershinin (2009)
[17] vong tun hoan ctia nude trong tw nhién c6 moi lién hé chat ché
v6i sw bay hoi, Iy thuyét bay hoi dd duoc chudn hoa bang toan hoc
(dinh ludt Dalton). Tuy nhién, dinh ludt Dalton chi dung v6i mat nude
tur do, trong khi d6 bdc hoi tir d4t 1a mot qué trinh phirc tap hon nhiéu.

Hién nay co6 7 nhém phuong phap cho phép giai bai toan udc
luong lugng nude boc hoi tir dat lien. Cuy thé:

Nhom 1 - Béc hoi nude tir dat lién quan dén do 4m ctia dat, su bdc
hoi nude phy thude tuyén tinh vao d6 4m, khi dat tr6 nén kho hon, toc
d6 bay hoi co xu huéng giam manh va sau do tro nén it bi thay doi. Su
phu thudc giita cac yéu td nay hinh thanh nén phuong phap can bing
nang lugng - nudc, Dai di¢n cho nhom nay 1a A.1. Budagovsky (1980)
[18] va H.L. Penman (1948) [19].

Nhém 2 - Bdc hoi dugc coi 1a sb hang du ciia phuong trinh cin
béng nude cho mot ving dét, chéng han mét luu vuc song, duoc goi 1a
phuong phap can bang nudc, Pai dién cho nhom nay 1a A.A. Sokolov
va cs (1974) [20].

Nhom 3 - Sy bay hoti phu thude vao lugng mua va kha nang thoat
hoi nu6e tiém nang. V.J. Mezentsev (1955) [21] d& phan tich dit lidu
v& can bang nude ¢ cac luu vire song khac nhau, dua trén cac nghién
ciru vé quan hé giita lugng bdc hoi véi lugng mua va cac thanh phan
can bang nudc khéc.

Nhom 4 - Nhém nay quan niém bdc hoi tir dat dugc xem 1a qua
trinh truyén hoi nudc tir bé mit boc hoi vao khi quyén. A.S. Monin
va cs (1954) [22] da cai tién phuong trinh khuéch tan rdi dé mo ta sw
bay hoi nay.

Nhom 5 - Nhom nay nghién ciru vé su thodt hoi nude cua thuc
vat va chimg minh rang sy thodt hoi nudc cua thuc vat trong dieu
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kién binh thuong vuot qua nhu cau nude thuc sy cta thuc vat. Cac
nghién ctru thudc nhom nay da ching minh kha thuyét phuc ring,
su thoat hoi nudc phy thudc vao diéu kién khi hau, tudi, loai cay
tr(“)ng, d6 4m cua dat va do thoang khi cta dét, tir d6 dua ra thuat
ngit “duong cong ti€u thy nudce sinh hoc” (hay hé s6 sinh hoc) dac
trung cho méi quan hé giita lugng thoat hoi nu6e va cac diéu kién
khi twong. Céch tiép can nay duoc ap dung rong rai dé phét trién
cac phuong phap sinh khi hau.

Nhoém 6 - Phuong phép xay dung trén co so tur liéu vién tham.
Trong phuong phép nay, boc hoi dwoc xac dinh 13 mot s6 hang
con lai ciia phuong trinh can bang nudc cua khi quyén thong qua
hiéu s gitra lvong mua, luong thoat hoi nude trong khi quyén va
su thay d6i ham lugng 4m trong khéi khong khi phia trén lanh tho
nghién ctru. O.A. Drozdov va cs (1965) [23] da su dung phuong
phap nay dé nghién ciru can bang nudc tai ho Great lake.

Nhom 7 - Cac nghién ctru thude nhém nay dua trén co so thiét
lap quan hé thyc nghiém giita boc hoi va céc thanh phan khi tugng
thuy van. Cac cong bd cta nhom chi yéu dua trén thi nghi¢ém dac
biét do truc tiép lugng bdc hoi tai khu vire nghién ctru, nhu trong
nghién ctu cua C.W. Thornthwaite va cs (1957) [24].

Mbi phuong phap déu ¢6 wu va nhuoc diém riéng: Phuong
phap cén bang nudc duoc ap dung khi wdc tinh lwong bdc hoi
trung binh nidm trong thoi gian dai; khi udc tinh lugng bdc hoi
hang thang hay theo mua ap dung phuong phap cin bang ning
lugng, phuong phap khi dong hoc, hay phuong phap thye nghiém.

2.2. Phwong phdp xdic dinh lwong boc hoi bang LS

Hién nay, co nhiéu phuong phéap thuc nghi¢m dé xac dinh
lugng bbc hoi nuée nhu: dia bdc hoi, 6ng Pitche, LS..., mdi
phuong phap déu ¢6 wu nhuge diém nhét dinh. LS xac dinh lugng
bdc hoi ¢6 dd chinh xac cao, dé sir dung. Trén thé gi6i, LS thuong
duoc st dung dé do lugng bbe hoi truc tiép béng cach ghi lai
lugng mua tai mot khu vyc nhan duge va ) lugng mat di qua dt,
lugng nude bi mét di do bde hoi ¢6 thé tinh toan duge. LS co thé
khac nhau vé kich thude va do sau, cha yéu phu thudc vao muyc
dich nghién ciru: LS c& 16n (dién tich bé mat khoang 2-10 m? va
d6 sau 2-4 m) dén ¢& trung binh (dién tich bé mat <1 m? va do sau
t6i da 1a 1,5 m) duoc sir dung dé do tong lugng bdc hoi, tirc 1a cay
trong cong vai dat [25-30].

Két hop thi nghiém bdc hoi bing LS va md phong bang mo
hinh Hydrus-1D, T. Yang va cs (2021) [31] da nghién clru sy bién
d6i lugng bdc hoi cua dat dudi cac diéu kién do sdu nude ngim
khac nhau ¢ Horqin sandy land, Trung Qudc. Két qua cho théy,
véi sy gia tang do sau cla nudc ngém, su bdc hoi cta dat va bd
cip ciia nudc ngdm giam. Trong nghién ctru nay, viée bd sung
nuéce ngém nho hon 21% lugng bdc hoi cua dét ddi véi do sdu cua
nuéce ngém duoc thi nghiém. Ham luwong nudc trong dét & do sau
60 cm it bi anh hudng boi hiéu qua bay hoi khi d6 sdu nude ngdm
trung binh 12 61 cm trong thoi gian thir nghiém, sy bdc hoi clia dat
khong bi anh huéng boi nude ngam khi do sdu nude ngam sau hon
239 ¢cm. Cung nghién ciru vé tuong quan giira luong bdc hoi va
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myc nuoc ngam Z. Wang va cs (2020) [32] d thiét 1ap 2 m6 hinh
tinh toan lugng bdc hoi ciia nudc ngdm ngay khong mua, sau do
tinh toan md hinh giam lugng boc hoi ciia nuée ngam vao nhing
ngay mua trén 2 loai dat. Két qua cho thiy ring, hé s6 bdc hoi bi
anh huong boi ca d sdu va kha ning bdc hoi ciia nude bé mat, &
dd sau muc nudce ngﬁm dudi 3 m thi d6 bdc hoi rat nho gﬁn nhu
khong thay doi va c6 thé coi 1a khong boc hoi.

Trén co s& phan tich cac két qua nghién ctru 1y thuyét ciing
nhu céc yéu t6 anh huong dén qua trinh boc hoi, nhém nghién ctru
d Iya chon phuong phap do bdc hoi bang LS theo nguyén 1y can
bang nudc.

2.3. Thuc nghié¢m quan tridc béc hoi bt%ng LS tai khu vuc
nghién ciru

Trong nghién ctru nay, 3 tram do LS duoc bé tri tai Da
Ning (toa do x=1766701,035, y=552400,212), Phii Yén (toa
do x=11463365,402, y=586640,119) va Binh Thuén (toa d¢
x=1181591,021, y=422582,372). Vi tri tram quan tric va so do thi
nghiém dugc thé hién ¢ hinh 1 va 2.

Mai ham béng Pibro-xi mang

Mat dét tu nhien
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Hinh 2. So’ d thi nghiém do béc hoi.

Tram do LS bao gdm: (1) Méy do bbc hoi bao gdm 2 éng duoc
lam tir PVC ky hiéu LS1 va LS2 c6 duong kinh 20,0 cm va chiéu
dai LS1=110 cm, LS2=100 cm. LS1 va LS2 duoc két ndi & dusi
bang mot duong dng c6 dudng kinh 2,1 cm cho phép luu thong
nude véi nhau; (2) Panel co thude do chia vach 1 mm gin vai éng
quan tric ndi véi LS2 dugc lam tir dng nhya trong sudt duong kinh
1 cm; (3) Thiét bi do khi twong tu dong gém: luong musa, nhiét d9,
d6 am khong khi, gio. ..

Nguyén ly hoat dong: Ong chira mau dat (LSl) co nap day 0
phia day va mot dia duc 1 dung dé 1ip dat duong dng ndi voi ong
chira nu6e (LS2) dam bao nude vao cot dat mot cach dong déu.
Ong chua nude (LS2) duoc bit kin ¢ 2 du (trén va dudi) va phia
trén cu tao bang ndp van dé tiép thém nudc (trong truong hop
lugng bdc hoi 16n). Lugng bdc hoi hang ngay tir cat trong LS1
ludn duge bo cap bang lugng nude cap tir LS2 dé dam bao muc
nudce trong LS1 luén cb dinh. Luong nudce hao hut trong LS2 dugc
xéc dinh trén panel thong qua 6ng ndi voi LS2 chinh 1a lwong nudc
b6 sung cho LS1 khi bdc hoi. Luong nude bd cip (nude mua)
dugc ngdm xudng dén myc nudc tinh trong LS1 s& chay ra ngoai
va duoc thu vao dng dong xac dinh luong nude b cap (hinh 3).
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Hinh 3. Thi cong lap dit LS va quan tric do dac cac thong sé béc hoi
nwéec. (A) Lap dit LS; (B) Tram do khi twong tw dong; (C) Thuéc do.

Quy trinh thi nghiém gdm 2 budc:

Budc 1: Sau khi 1e'ip datxong cac thiét bi, md van khoa, d6 nude
vao thing do LS2 dén myc nude khoang 10 cm (twong duong do
sau 0,9 m nudce tinh tir bé mat LS), tiép tuc bd sung nudc vao 6ng
do cho dén khi dat trong éng LS1 bdo hoa myc nudc trong 2 dng
bang nhau, sau 30 phat myc nu6e khong déi & khoang do 14 10 cm
thi tién hanh khéa van va quan tric lugng nuéc hao hyt trong dng
LS1 thé hién trén thude do. Luong nudc hao hut nay dugc ghi lai
chinh x4c dén 1 mm, déy chinh 13 lugng bdc hoi trong éng LS1:

En:HtlS_HSIS @

trong d6: En: lugng bdc hoi hing ngay (mm); H,,: myc nude trén
thudce do trude khi mo van luc 18 gio ngay do (mm); H_.: myc
nudc trén thude do sau khi mo van luc 18 gio 20 phut ngay hom

trudc (mm).

Budc 2: Thoi diém quan tric lugng boc hoi nude thuong giam
vao ban dém khi nhiét 6 khong khi giam tir cao xudng thap, do
6 thoi gian quan tric lugng bdc hoi 1a 7 gio sang va 18 gid chiéu.
Dong thoi v6i qué trinh quan tric trén, cac yéu td anh huong dén
qua trinh bdc hoi 1a nhiét do va do am khong khi (trong him va
ngoai trdi) ciing duoc xac dinh. Céc yéu td nhiét do va do m
khong khi thay d6i manh trong ngay, thuong vao cac thoi diém:
bubi sang (nhiét d¢ bat dau tang), budi trua (nhiét do cao nhat),
chiéu ti (nhiét do bit dau giam thip) va nira dém (nhiét do thap
nhat) dugc xac dinh bang nhiét am ké ty dong.

Trong nghién ctru nay, nhom tac gia trinh bay két qua do truc
tiép lugng bde hoi nude tir muc nude ngam bang LS va xdy dung
mbi quan hé giita lugng boc hoi d6 véi cac yéu té anh huong nhur:
do sau muc nudc ngém, nhiét do, luong bbc hoi bé mit, nhiét do
khoéng khi va luong mua. Myc nuéc ngam trong nghién ctru nay
duoc duy tri c¢b dinh & do sau 0,9 m so véi bé mit ty nhién, luong
nude ngdm mat di do bdc hoi ciing duoc dung dé xay dung quan
hé véi bién thién cia myc nude ngdm trong qua trinh do.

3. Két qua va ban luan

3.1. Théng sé dia chit thiiy vin ciia déi thong khi

Kha nang thoat hoi nude tir myc nudc ngé‘lm phu thudc vao do
am, hé sb rong cua d6i thong khi va kha ning cung cap nudc cua

tang chira nudce. Két qua thi nghiém cho thiy, thanh phan thach
hoc cua doi thong khi tai khu vyc thi nghiém chu yéu la cat, kich
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thude 16 rdng 16n, mirc do hru thong nude cao, cu thé cac thong
s0 duoc trinh bay ¢ bang 1. V& chét luong nudc, két qua do truc
tiép clia nhom tac gia tai céc giéng dao, khoan cta ngudi dan cho
thy, tai tram Pa Ning pH thay doi tir 5,02-9,4, d6 man <0,02%;
tai tram Phu Yén pH thay dbi tur 7,42-12,2, 36 man 0,01-0,04%; tai
Binh Thuén pH thay dbi tir 5,3-7,5, d6 man 0,01-0,03%.

Bang 1. Cac thong sé dia chat thily van clia d&i thong khi.

Khoi lvgng thé
Thanh phn hat (%) pi Ly . P
Vi tri thi Doim  fiohy (gonr)  Khoilwgng o DO Hesh
nghiém W ringd S rign thinK
P o W gy (g B0 ol
(20,05 mm)  (0,05-0,01 mm) nhién

DiNing 97,00 300 500 15T 166 265 069 408  496x10°

PhiYen 99,10 0,90 3300 1S 156 264 075 48 51x10°

Binh

X 93,80 6,20 870 155 168 263 070 41,1
Thun

4.96x10°

3.2. Két qud quan tric lwgng béc hoi tiv nwdc ngam

Thoi gian quan tric lugng bdc hoi tir myc nude ngm tai cic
diém tién hanh theo 4 dot: dot 1 tir ngay 17/1/2022 dén ngay
31/1/2022; dot 2 tir ngay 16/6/2022 dén ngay 30/6/2022; dot 3 tir
ngay 7/9/2022 dén ngay 21/9/2022; dot 4 tir ngay 5/12/2022 dén
ngay 19/12/2022.

Két qua quan tric trong nam 2022 cho thiy, tong luong bdc
hoi nuéc ngdm tai tram Pa Ning 1a 259,9 mm, trung binh ngay
thay ddi tir 0,13 dén 0,4 mm trong miia mua va tir 0,67 dén 1,4 mm
trong muia kho. Tai tram Phi Yén tong lugng bde hoi nuéc ngm
1a 335,6 mm, trung binh ngay thay ddi tir 0,13 dén 0,2 mm trong
mua mua va tir 1,13 dén 1,47 mm trong mua kho. Tai tram Binh
Thuén tong luong bdc hoi nude ngdm 1a 377,0 mm, trung binh
ngay thay dbi tir 0,58 dén 1,2 mm trong muia mua va tir 0,87 dén
1,48 mm trong mua kho (bang 2).

Bang 2. Lwong boc hoi tai cac tram quan trac nam 2022.

En ngay trong thing (mm/ngay)  En theo mua (mm/mia)

Tram quan En trung

- q Thing binh nim

L Mia khé* Miamua* 202 (mm)
1 6 9 1

P Ning 067 140 040 013 219 408 2599

Phi Yén 147 113020 013 3155 2,1 3356

BinhThuin 087 148 058 120 187, 189.9 377,0

* 50 thang mua mwa va mua kho tai cac tram nghién ctru dwoc trinh bay &
muc 1.

3.3. Phén tich quan h¢ giiva lwong béc hoi nwéc ngam va
mot s6 yéu té khi hiu

Quan hé giita lugng bdc hoi nuéc ngdm trung binh ngay En
(mm) v6i cac yéu t6 khi hau: lugng mua ngay Rn (mm) [33], nhiét
d6 trung binh ngay Tn (°C) va lugng bbc hoi bé mat Ebm (mm)
[34] tai 3 tram quan tric duoc thé hién & céc hinh 4-6.
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En & Ebm (mm)
Ru (mm) & Tu (°C)
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Hinh 4. Biéu d6 quan hé giira lwong bdc hoi nwéc ngdm véi cac yéu té
khi hau tai tram Da Nang.
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Hinh 5. Biéu d6 quan hé giiva lwong bdc hoi nwéc ngdm véi cac yéu té
khi hau tai tram Pha Yén.
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Hinh 6. Biéu d6 quan hé giiva lwgng béc hoi nwéc ngdm véi cac yéu té
khi hau tai tram Binh Thuan.

Qua trinh bdc hoi nudc ngdm dién ra trong tat ca cac ngiy
khong mua va c6 mua nhd. Mua cé thé 1am giam nhiét do bé mat
cua dat, bd sung do 4m cho dat, lam giam lwong bdc hoi tir nude
ngam. Tuy nhién, sau thoi gian mua thi lugng bdc hoi mat dat s&
tang cao. Luong bdc hoi nude ngdm ddng didu véi luong bde hoi
bé mit, khac nhau ¢ chd lwong bdc hoi bé mit dién ra trong tat ca
cac ngay, ké ca ngay mua.

D6 chiat va thanh phan cap phdi cua dét ciing lam thay doi te
d6 bdc hoi. Cu thé: dét cat hat min, cat pha tai Da Ning, Binh
Thuén c6 lugng bdc hoi cao hon so véi cat hat trung, hat tho tai
Phu Yén. Nguyén nhan do cat tai Pht Yén kha sach va déu hat,
kich thudc 16 rong 16n nén chiéu cao mao din cua nude ngdm thap
hon so véi khu vire khac, khong khi trong céc 16 rong ciing lam
giam tac dong cta nhiét do bé mat xuéng sau.
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3.4. Phin tich dnh hwéng ciia lwong boc hoi nwéc ngam dén
lwong bo cdp tw nhién cho ting chira nwéc holocen

3.4.1. Bong thai nudc duoi ddt cia tﬁng chita nweoc tai cac tram
quan trdc

Dong thai nude dudi 4t 1a mot trong cac yéu t quan trong dé xac
dinh nguon gbc hinh thanh trir lwgng nude dudi dat cho cac ting chira
nudce. Trong nghién ctru nay, dong thi nude dudi dit dugc xéc dinh
dya trén trén moi quan h¢ gitra dao dong muyc nude ngim va lugng
mua trong nam 2022. Dya trén sb liéu quan tréc lvong mua va do sau
muyc nudc ngim tai cac tram quan tric trong nam 2022, nhom téc gia
d thanh 1ap quan hé gitta myc nudc ngdm va lugng mua théng thé
hién ¢ cac hinh 7-9.
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Hinh 7. Biéu dé quan hé giira lwgng mwa thang, mwec nwéc ngam va
Iwgng bbc hoi nwéc ngdm tai tram Da Nang.

Quan h¢ gifta muc nude ngﬁm va lugng mua tai tram Pa Néing
tuong ddi dong diéu, khong thay sy tré pha, muc nuge ngﬁm chi tang
khi lwong mua thang >100 mm. Lugng bbc hoi nude ngam chu yéu
dién ra trong mua kho. Vao mua mua, tuy myc nude ngam déng cao,
song céc yéu to ty nhién anh huong dén qua trinh bbc hoi nhur nhiét
do (giam), do 4m cua doi thong khi (ting) dan t6i luong boc hoi nude
ngim giam di 10 rét.
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Hinh 8. Biéu dd quan hé giira lwong mwa thang, mwc nwéc ngam va
lwgng béc hoi nwéc ngam tai tram Phi Yén.

Quan h¢ gilra myc nudc ngﬁm va lugng mua thang tai tram Phu
Yén (hinh 8) cho thdy ¢6 s tré pha. Cac thing mua kho tuy co mua,
nhung tong luong mua <100 mm nén khong c6 y nghia trong viée bo
cap nude ngam. Lugng boc hoi nude ngam tang 1én 1o rét, cing voi
do 1a lugng khai thac nude ngam phuc vu san Xuét va sinh hoat ciing
tang cao dan téi muc nu6e ngdm ha xudng rat thap. Cac thang miia
mua tuy muc nudc ngam dang cao nhung diéu kién khi hau khong
thuan lgi cho qua trinh béc hoi, dan dén lugng bbc hoi twong ddi thap
va dong déu.
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Hinh 9. Biéu d6 quan hé gitra lwong mwa thang, mwc nwéc ngdm va

Iwgng béc hoi nwéc ngam tai tram Binh Thuan.
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Hinh 10. Mat c4t ngang dia chét thiy van dac trwng cta cac dai con cat ven bién Nam Trung Ba.

Dién bién myc nu6e ngam trong dai con cét tai tram Binh Thudn
(hinh 9) cho thiy, muc nudc ngam giit 6n dinh trong sudt mua mua,
tir thang 5 dén thang 11, du lugng mua thang trong mila mua co su
bién thién twong dbi 1on tir 160 dén 430 mm. Nguyén nhan 1 kha
nang tich chtra cta téng chtra nudc tai day nho, do déc cia muc
nude ngam vé phia bién 16n, din t6i luu luong dong chay ngam theo
huéng nay cao. Myc nude ngdm chi ding 1én khi lwgng mua >100
mm. Lugng bdc hoi tir mat nude ngdm chi yéu dién ra tir thang 12
dén thang 7 ndm sau, 1on nhét 14 tir thang 4 dén thang 7, do trong
thoi gian d6 myc nude ngdm nim nong va cac yéu td khi hau thudn
loi cho viée bde hoi.

3.4.2. So sanh lwong boc hoi
nueée ngam voi liwong bo cdp tw nhién

Khoa hoc Tu nhién | Khoa hoc trai dat va méi truong ms

song nho (do dong chay tir con cat). Khdi nudc nhat trong céc dai
con cét nay thudc tang chira nude gh, ton tai dudi dang thau kinh va
nim can bang dong voi nude bién, nudc song va dim pha trong khu
vue, guong nude ngam ¢ xu hudng thdp dan vé phia bién va phia
luc dia (hinh 10).

Két hop giita phan tich céu tric dia chat thiy van, dong thai nudc
dudi dat cho théy, nguén bd cap ty nhién cho thau kinh nudc nhat
trong cac dai con c4t ven bién Nam Trung B6 chu yéu 1 tir ngudn mua
ngim xudng, cic ngudn khac khong dang ké. Luong bd cap do mua
dugc xac dinh theo cong thire sau:

Hbc:aXX

@)
trong do: H, : luong b6 cap
do mua; X: tong lugng mua
nim (m); o: hé s6 thim
xuyén clia nudc mua (phu
thudc vao thanh phé‘m thach

Trhm tich bién, gi6: it hat

min dén hat tho (mvQ)

B4 tich ngudn gho song, bidn: sét,
56t pha thm nude yéu (amQ)

Bdi tich sbng, bién, 1 tich tudi
Pleistocen (ampQ): cit, cudi, sét.

Y Bbi tich ngubn gbe séng, bidn, dhm L , re sk
B
B hoc cta tang phi), véi dat
T Dhgbe: granit, bazn, thm loai cat lay a=0,3.
P tch, phong hod i 26 C ¥ 75 q
S Két qua tinh lugng bo
Y A 1A
vy cdp ty nhién do mua duogc
s 5 1 2 2 ~
R trinh bay ¢ bang 3, quan hé

gitta lugng bd cap do mua
va lugng bdc hoi nude ngam
dugc thé hién & hinh 11,

Bang 3. So sanh lwgng béc hoi nwéc ngam va lweng bé cap tw nhién.

Tong ;l;:mg ;l:mg % legng ?fﬁlloc’a Ha thép mue
lwgng H¢ s ;ang ‘gmg . bbchoi ¢ “, nude cia t?mg
% bocip  boc hoi .. tangchia

Tram do mua tham ; 50 voi , chira nuéce do
M2 myime O™ MR b ™ bichoinmte
(mm) 2022 2022 cﬁ- ngam nghm (m)

o) om) Py

Di Ning 31364 03 940,9 2599 28 408 0,64

Pha Yén 21286 03 638,6 3356 53 28 0,78

Binh Thugn ~ 1906,5 03 5719 3770 66 411 092

750.0 q
A A A N I 5 Luong bd cdp do mua nim
Nguon bo cp tu nhién cho nude T e 2093 )
pe 3k , X \ \ \ 250.0
dudi dat co thé dugc hinh thanh tir
qua trinh ngam xuong cta nudc mua, 25001 L“‘-’;g;’faﬁ nam
<\ \ A . 1 - , A g
tir dong ngam noi khac hodc cac ho, & 5, |
A ) K RN . g '
dam ao chdy den va tr dong chay 3
~ A w4 1y ,aae AL g £ .1250.0 4
mat. Bé mat dia hinh cac dai con cat g
ven bién Nam Trung BJ co dang go g 1700
X 7 A \ 13 =]
doi véi cao do vao khoang 5-20 m, 22500 4
thanh phan thach hoc chu yéu 1a cat
. A ’ \ ’ A A -2750.0 4 A N vra N -
hat min dén cat hat vira c6 nguon goc WPaNing EPhuYen M Binh Thuin WDaNmg  ®PhiYen ¥ Binh Thuin
trAm tich bién, bién gi0, thugc thanh -3250.0 -

tao holocen. Tiép giap giita hai dang
dia hinh nay la cac dam, phd hodc
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Hinh 11. Biéu d6 quan hé gitra lwvong béc hoi nwéc ngam va lwgng bd cap do mwa.
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Két qua tinh toan cho théy, hang nam lugng nudc ngam tht thoét
do bdc hoi tir mye nude ngam gia dinh 1a 0 9 m, chiém 28-66% lugng
b6 cap ty nhién do mua. Véi myc nuoe ngim gia dinh nhu trén thi
hang ndm luong bdc hoi nude ngam s& lam giam do sdu myc nudc
ctia tang chira nudc tai Da Ning, Phu Yén va Binh Thuén lan luot la
khoang 0,64, 0,78, 0,92 m.

4. Két luan

Khéi nude nhat trong céc dai con cat ven bién Nam Trung Bo
thudng ton tai dudi thiu kinh nam can bing dong voi nude bién, nudc
song, dim pha trong khu vue, grong nuée ngdm c6 xu huéng thap dan
vé phia bién v phia luc dia.

Ngudn b cap tw nhién chu yéu 1a do nude mura va luong bo cap do
mua nam 2022 tai khu vuc Ba Nﬁng 1a 940,9 mm, Phu Yén 638,6 mm
va Binh Thuan la 571,9 mm.

Trong nhimng thang mua kho va ddu miia mua, voi cac tran mua c6
tong lugng mua dudi 100 mm chi ¢6 y nghia lam giam boc hoi nudce
bé mat, khong ¢ tac dung bo sung cho nude dudi dat.

Vi tang chira nude ¢6 mye nude ngdm phan bd & do sau 0,9 m,
lrong bdc hoi tir bé mét nudc ngdm s& lam suy giam do sdu muc nude
ctia tang chira nude khoang 0,64 m tai Pa Ning, 0,78 m tai Phi Yén
va 0,92 m tai Binh Thudn, twong Gng tir 28 dén 66% luong b6 cap tw
nhién do mua.

LO1 CAM ON

Bai béo dua trén cac s6 liéu cia dé tai “Nghién ctru dé xuat céc gidi
phap giam that thoat nudc dudi dat nham tang cuong nguon nudce cho
céac vung khan hiém nudc ven bién Nam Trung B$”, ma s6 DPTDL.CN-
68/21 do B§ Khoa hoc va Cong nghé quan ly, Vién Khoa hoc Thuy loi
Viét Nam chu tri thye hién. Cac tac gia xin tran trong cam on.
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