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THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung:

Tén dé tai: Nghién ctiu tinh toan dong chay trén luu vuc séng Ba trong diéu
kién bién doi khi hau.

- M4 sb: 13.01.24.E.01

- Chu nhiém dé tai: ThS D5 Thi Binh

- T6 chire chi tri: Pai hoc Tai nguyén va Moi Truong Ha Noi

- Thoi gian thuc hién: Tur thang 1/2024 — thang 11/2024
2. Muc tiéu

Panh gi4 tic dong cuia bién doi khi hau dén ché d6 dong chay.
3. Tinh méi va séng tao
Nghién cau vé tinh toan dong chay trén Iuu vuc sdéng Ba trong béi canh bién
d6i khi hau mang dén nhiing dong gop dang ké va tinh méi so vai cac nghién cau
trude day, cu thé:

- Panh gia tac dong truc tiép cua bién d6i khi hau gidp hiéu rd hon vé su bién
dong cua dong chay dudi tac dong cua bién d6i khi hau.

- Ap dung cac mé hinh thily van hién dai ¢&& md phong cac qua trinh thay vin
phic tap, bao gom qué trinh tham, béc hoi, chay tran bé mat, dong chay dudi dat,
gitip tang d6 chinh xac cua két qua.

- Cung cap co sd khoa hoc: Céc két qua nghién ciu cung cap co s khoa hoc
quan trong cho viéc xay dung cac chinh sach vé quan 1y tai nguyén nudc, phong
chéng thién tai, thich tng véi bién doi khi hau.

4. Két qua nghién cuu:

Nghién ciru tinh todn dong chay trén luu vuc sdng Ba theo kich ban bién d6i
khi hau 1a mot linh vuc nghién ctu rat quan trong va co y nghia thuc tién cao. Két
qua cua cac nghién ciu nay sé gitp chung ta dua ra nhirng quyét dinh dung dan
trong viéc quan 1y tai nguyén nudc va tng pho véi bién doi khi hau.

5. San pham:



- B40 c4o tong hop
- B40 cao tom tit
- 01 bai bao dang trén Tap chi Khoa hoc Tai nguyén va Moéi truong.
6. Phwong thic chuyén giao, dia chi @wng dung, tac dong va lei ich mang lai
cia két qua nghién ciu:
a, D6 Vi linh vuc KH&CN co6 lién quan

Két qua nghién ctu tinh todn dong chay trén luu vuc sdng Ba theo céc thoi
ky trong twong lai cho thay dong chay cé sy thay dbi theo céc thang cua tirng mia.
Mtic d6 anh hudng cia BDKH dén dong chay.
b, Poi Vi to chirc chai tri va cac co sé ing dung két qud nghién ciru

Két qua nghién ctu s& l1am tai lieu tham khao, tai liéu giang day va nghién
ctu khoa hoc cua tai Khoa Khi tugng thuy van Truong Pai hoc Tai nguyén va
Moi truong Ha Noi.
¢, Péi véi kinh té - x& héi va méi trwong

Két qua nghién ctru cua dé tai 1a co s& gop phan vao viéc nang cao chat
lurong phuc vu cho viéc tinh toan dong chay. Lam co s cho viéc tinh toan xac
dinh lvong mua va dong chay tng véi cac kich ban phat thai trén Iuu vuc song Ba
dé phuc vu cho phat trién kinh té - x4 hoi va méi tredng ving mién.



INFORMATION ON RESEARCH RESULTS
1. General information:

Project title: The study of river flow calculation in the Ba River basin under
climate change conditions'".

Code number: 13.01.24.E.01
Coordinator: DO THI BINH, MA
Implementing institution: Hanoi University of Natural Resources and Environment
Duration: from 1/2024 to 11/2024
2. Objective(s):
Assessment of the impact of climate change on flow regime.
3. Creativeness and innovativeness:

The study on calculating river flow in the Ba River basin in the context of climate
change offers significant contributions and novel findings compared to previous studies,
specifically:

- Direct assessment of climate change impacts provides a deeper understanding
of flow variations under climate change.

- Utilizing state-of-the-art hydrological models enables us to model intricate
hydrological processes including infiltration, evaporation, surface runoff, and subsurface
flow, thus enhancing the precision of outcomes.

- Providing scientific basis: Research results provide important scientific basis for
building policies on water resource management, disaster prevention, and climate
change adaptation.

4. Research results:

Research on calculating river flow in the Ba River basin under climate change
scenarios is a very important research area with high practical significance. The results
of these studies will help us make informed decisions in water resource management and
climate change response
5. Products:

- Overall report



- Summary report

-One article published in the Journal of Science, Resources, and Environment
6. Transfer alternatives, application institutions, impacts and benefits of research
results:
a. Fields related to science and technology

Research results calculating the flow in the Ba River basin in future periods show
that the flow changes according to the months of each season. The level of impact of
climate change on the flow.

b. For institutions and research facilities.

The research results will serve as reference materials, teaching materials, and
scientific research materials at the Department of Meteorology and Hydrology, Hanoi
University of Natural Resources and Environment.

c. For economy-society and environment

The research results contribute to improving the quality of service in flow
calculations and provide a foundation for estimating rainfall and flow under various
emission scenarios in the Ba River basin, thereby supporting regional socio-economic
and environmental development.
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BPKH Bién doi khi hau
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GCM M6 hinh khi hau toan cau (Global Climate Model)
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(Intergovernmental Panel on Climate
Change)
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MO PAU
1. Gigi thiu

Séng Ba la séng 16n nhat ¢ ving Nam Trung Bo caa Viét Nam, nam tron
ven trong 1anh thd ctia nudce ta vai dién tich toan bo luu vuc khoang 13,300km?2.
Luu vuc nam trong toa do dia ly 108°00” dén 109°27° kinh d6 Bong va tir 12°30°
dén 14°40° vi d6 Bic. Phia Bic gidp voi luu vuc sdng Tra Khic, phia Tay va Nam
giap luu vuc Ban Thach va song Cai (Nha Trang), phia Pong giap luu vuc song
Kon, séng Ky Lo va bién Pong. Dién tich luu vuc séng Ba thudc phan gigi bon
tinh KonTum, Gia Lai, PakLac va Phii Yén, vé&i tong dién tich d¢at néng nghiép
trén 350 nghin ha va tong dan sé trén luu vuc khoang 1,5 triéu ngudi.

Séng Ba la dong séng Ion, c6 chiéu dai 374km, bat ngudn tir dinh ndi Ngoc
R6 (KonTum) cao 1.549m, thudc dai Truong Son, doan thugng nguén chay qua
tinh KonTum va Gia Lai theo huéng Bac Nam dén tram thay van An Khé, chay
theo huéng Tay Bac — Bong Nam. Sau d6 song chay theo hudng Pong Bic — Tay
Nam tiép theo 13 hudéng Bac Nam vé dén Cheo Reo. Tir Cheo Reo sdng chay theo
huéng Tay Bac — Pong Nam vé dén Son Hoa va tir diy song chay theo hudng Tay
— Pong db ra bién Pong tai cra Pa Rang, Phi Yén.

Dudi tac dong cua bién ddi khi hau cd thé dan dén ché d6 mua, ché do dong
chay, hé qua sé lam cho cac hién tugng thién tai nhu han han, 1a lut phuec tap hon.
Diéu d6 anh huong 16n dén phat trién kinh té - x4 hoi trong luu vuc sdng Ba.

Tac dong cua bién doi khi hau do sy 4m Ién cua trai dat 1am thay doi sy phan phoi
lugng mua, boc hoi theo khong gian va thoi gian trén luu vuc két hop véi nude
bién dang giy tac dong nhat dinh dén dic diém tai nguyén nudc anh huong dén
khai thac va str dung nude ciing nhu cac nguy co thién tai lién quan dén nude nhu
1a Iut va han han. Nhirng tran 1 16n nhu nam 1988, 1993, 2005, han han nam 1997 va
cac nam gan ddy da c6 anh huéng tiéu cuc dén phat trien kinh té x& hoi trén luu vuc.
2. Muc tiéu nghién ciru:

Panh gia tic dong cua bién doi khi hau dén ché do dong chay.
3. Pham vi nghién ctru:



- Pham vi khong gian: Luu vuc song Ba

- Pham vi thoi gian: Thai ky nén 1986 — 2005 va du tinh theo céc kich ban
bién doi khi hau phién ban 2020.

- Gi6i han pham vi nghién ciu: Dé tai chi nghién ctu ché d6 dong chay trén
lru vuc s6ng Ba theo kich ban bién di khi hau.
4. Phwong phap nghién ctru:

- Phwong phap phan tich thdng Ke.

- Phuong phap ké thira.

- Phuwong phap mo hinh toan.

- Thu thap va xi ly s6 liéu



CHUONG I - TONG QUAN VE KHU VUC NGHIEN CUU
1.1 Téng quan tinh hinh nghién citu trong va ngoai nwéc thude linh vuc dé
tai nghién cru.
1.1.1 Nghién citu ngoadi nuoc

Bién d6i khi hau do phat thai khi nha kinh (GHG) anh huéng dén ca chu trinh
thiy vin toan cau va thity van khu vuc trén toan thé gidi, diéu nay sé& con tiép dién
trong tuong lai [15, 17]. Luong mua bi anh huéng tryc tiép bai sy gia ting nhiét
do bé mat toan cau, thuc dé\y tdc do thoat hoi nude, do d6 1am tang néng do hot
nuéc trong khi quyén. Do d6, du kién s& 6 su thay d6i vé lwong mua ca vé cuong
d6 va tan suat, tir viing nay sang ving khac

BPKH (Bién d6i khi hau) da va dang tac dong tgi tai nguyén thién nhién,
moi trudng tu nhién va cac hoat dong kinh té - x4 hoi cua nhiéu quéc gia trén thé
gidi, anh huong Ion dén chét lugng cudc song con nguoi, dac biét 1a cong dong
dan cu nghéo, de doa dén su tén vong cua loai ngudi trong tuwong lai. Panh gia tac
dong cia BPKH va nghién ctru dua ra cac giai phdp nham giam thiéu tac dong
ciia BDKH dén méi truong tu nhién va cac hoat dong kinh té xa hoi.[18]

Panh gia tac dong cua bién do6i khi hau dén dong chay la rat quan trong dé
hiéu duoc nhiing thay d6i d6i voi tai nguyén nuéc. Viéc st dung cac mo hinh thiry
van 1a mot trong nhimg phuong phap phd bién dé dinh luong va danh gia. Cac
nghién citu mé hinh thity van c6 cau tric khac nhau nhu mé hinh phan b dura trén
vat ly Liuxihe (LXH) [16] va md hinh khai niém tong hop Xinanjiang (XAJ) duoc
st dung dé mé phong dong chay hang ngay ¢ luu vuc Tay Giang Trung Quoc [19]
Bién doi khi hau co thé anh hudng dén chu trinh thuy van cua khu vuc, vi bat ky
su thay d6i ndo vé cac bién sb thuy van déu lam xéo tron céc qué trinh thay vin.
Pé xac dinh duoc su thay ddi cac bién sb thay van trén luu vuc ching ta sir dung
kich ban bién ddi khi hau.

Tac dong cua bién do6i khi hau 1a mot trong nhitng thach thac ma thé gisi dang
phai d6i mat. Nghién ctru danh gia tac dong ciia dong chay sir dung s6 liéu mua trén
Iwu vyc séng Qinhuai Trung Quéc thong qua md hinh mua - dong chay [14]

Mot s6 nghién cau vé tac dong cua bién d6i khi hau dén cac qua trinh thuy
van chi ra rang su thay doi dong chay co lién quan dén sy thay doi nhiét do va
lrong mua. Cac nha nghién ctru thuong xuyén phan tich cac qué trinh khi hau thuy
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van bang moé hinh tuan hoan toan cau (GCM) va cac md hinh thay vin da duoc
chang minh 1a hd tro viéc quan Iy ¢ quy mé luu vyc. O luu vuc thugng nguon
séng Colorado (UCRB), nhu cau trong hau hét cac nim déu vuot qué ngudn cung
va c6 kha ning tiép tuc tang.
1.1.2 Nghién czzu trong nuéc

Luu vuc sdng Ba ¢6 ngudn nude khdng phong phi bang mét s6 luu vuc séng
khac trong viing ven bién Mién Trung va Tay Nguyén, nhung do dan s khdng
d6ng nén lwong nuwdc mat tinh trén dau nguoi van & mac cao so véi mac chuan
cua thé giéi. Luu vuc cling c6 ngudn thiry niang khé 16n, ¢6 nhiéu vi tri xay dyung
nha may thuy dién vira va lon.

D3 c6 nhiéu nghién ciru trong nudc nghién ciu vé tac dong cua BPKH dén
ché do dong chay tai cac khu vuc khéac nhau trén pham vi luu vue nhu: luu vuc
s6ng Vu Gia— Thu Bon, luu vuc séng Hong, Iuu vuc song Pong Nai, luu vuc sdng
Ba [7], s6bng Lai Giang [8], luu vuc sdng Tra Khic [9] ...

Hién nay, trén thé gisi va trong nudc, cac nghién ciu vé danh gia tac dong
dén dong chay déu str dung cac cong cu mo hinh khac nhau dé hd trg danh gia tac
dong cua BDKH dén dong chay nhu mé hinh HEC-HMS, SWAT, MIKE NAM...
Trong nghién ciru nay da str dung mo hinh SWAT dé danh gia tac dong cia BDKH
dén dong chay. Tuy nhién cac nghién ctu hau hét méi tap trung chu yéu danh gia
tac dong cia BDKH dén tinh hinh ngap lut [10,11]. Bén canh d6, nam 2020 B
Tai nguyén va moi trudng mai cong bé kich ban BDKH thay thé kich ban BDKH
nam 2016 [2,12]. Do d6, dén nay gan nhu chua c6 nghién ctu cu thé ndo cap nhat
danh gia tac dong cia BDKH dén dong chay luu vuc séng Ba st dung kich ban
BDKH nim 2020 [3]

Tac dong cua bién doi khi hau do sy 4m Ién cua trai dat lam thay d6i sy phan
phdi lwong mua, bdc hoi theo khong gian va thoi gian trén luu vuc két hop véi nudc
bién dang gay tac dong nhat dinh dén dic diém dong chay, ngoai ra con anh huong
dén khai thac va sir dung nude ciing nhu cic nguy co thién tai lién quan khac.

Trén luu vyc s6ng Ba tir naim 1995 ¢6 5 hd chira thuy dién Ion di vao hoat
dong, bao gom cum hd An Khé-Kanak, hd Ayun Ha, hd Krong H’Nang, ho Ba Ha,
ho Séng Hinh. Tir nam 1999, hd chira song Hinh di vao van hanh phat dién, toan
bo luu lwong nudc xa qua tude bin do vao sdng Con rdi nhap luu vao song Ba ¢
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phia dudi tram thay van Cting Son twong @ng véi cong suat phét dién téi da 1a 56
m?3/s, trung binh vé& mua can khoang 25-28 m¥/s [1]. Cling véi cac cong trinh thiy
loi, thay dién nho khéc [6], tac dong cua chung da 1am thay d6i dong chay tu nhién
trén toan hé thong song

Pé danh gia tac dong cua cac dong chay dén ché do thiry vin ving ha du luu
vuc séng, mot sé phuong phap danh gia thuong dugc ap dung nhu phuong phap
tuong quan don bién-da bién gitra dong chay trudc va sau hd chira, phwong phap
khoi phuc dong chay tu nhién trong thoi ky diéu tiét hay md hinh mé phong [4, 6].
Uu diém caa cac phuong phap st dung md hinh mé phong dé hoan nguyén dong
chay 1 co6 thé danh gia tai rat nhiéu diém trén hé thong séng ca khi c6 va khong
c6 s lidu thuc do, danh gia duoc chi tiét theo ting gio ddi véi cac su kién cuc
doan. Nguoc lai nhuoc diém cia ching 1a can rat nhiéu cong stc va sb lidu dé
kiém dinh, hiéu chinh mé hinh, két qua danh gia phu thuoc rat 16n vao sé liéu dau
vao, chat lugng md hinh, k¥ niang ciia ngudi sir dung md hinh, von mang nhiéu
tinh bat dinh.

Dudi tac dong caa BPKH c6 thé dan dén ché d6 mua, ché do dong chay, hé
qua s€ lam cho cac hién tuong thién tai nhu han han, 1i Iut, ...phuac tap hon [13].
Piéu d6 anh huong rat 16n toi phat trién kinh té - x4 hoi trén luu vuc séng Ba.

Trong béi canh cua bién d6i khi hau, trén luu vyuc song Ba, lugng mua mua
mua c6 xu hudng ting din dén sy gia ting dong chay i khién cho tinh hinh ngap
lut & khu vuc ha luu c6 kha nang ngay cang nghiém trong. Nguoc lai, lugng mua
mua kho ¢6 xu hudng giam dan dén suy giam dong chay mua can khién cho man
cang xam nhap sau vao trong song.

Mt khac, trén thuc té, tic dong cia BPKH cung véi qua trinh dién ra céc
hoat dong phét trién kinh té xa hoi s& 1am gia ting nhu cau sir dung nudc cua cac
nganh, do d6, kha niang thiéu nudc & mot s6 vung trén luu vuc sdéng Ba o thé s&
ngay cang tram trong hon, dic biét 1a trong mua kho [5].

1.2. Téng quan va bién déi khi hau va kich ban bién déi khi hau
1.2.1 Kjch ban bién doi khi hau Viét Nam

Xay dung va cap nhat cac kich ban BPKH 1a nhiém vu can thiét nham cung
cap cac thong tin vé bién doi khi hau chinh xéac va kip thoi nham tng phé véi bién
d6i khi hau hiéu qua hon.



O Viét Nam, BDKH anh hudng tiéu cuc 1 rat rd rang dbi vai kinh té xa hoi
va tai nguyén méi trudng. Dé tng pho hiéu qua véi bién ddi khi hau thi nhiing
hiéu biét vé khi hau trong tuwong lai thong qua céac kich ban bién d6i khi hau Ia rat
can thiét. Theo 16 trinh cap nhat da dugc xac dinh rd trong Chuong trinh Muc tiéu
Qudc gia tng pho vai bién doi khi hau, Bo Tai nguyén va Mbi truong da cap nhat
cac kich ban bién ddi khi hau vao nam 2009, 2012, 2016 va 2020. C6 thé ké dén
cac kich ban bién di khi hau cho Viét Nam da duoc cong bé:

- Kich ban bién d6i khi hau duoc xay dung cho Thong bao dau tién cua Viét
Nam cho Cong udc khung cta Lién Hop Qudc vé bién d6i khi hau nam 2003. Nam
2009, B6 Tai nguyén va Mai trudng céng bb ban “Kich ban bién d6i khi hau, nudc
bién dang cho Viét Nam”.

- Nam 2012, Bo Tai nguyén va Mai truong tiép tuc cong bb “Kich ban bién
d6i khi hau, nudc bién dang cho Viét Nam”.

- Nam 2016, Bo Tai nguyén va Moi trudng di cap nhat kich ban bién d6i khi
hau va nuéc bién dang dya trén cac ngudn dit lidu, cac diéu kién khi hau cu thé
cua Viét Nam va cac san pham cua cac mé hinh khi hau

- Kich ban bién d6i khi hau chi tiét nim 2020 dugc cap nhat dwa trén co s
bao cdo danh gia 1an tha 5 (AR5) va cap nhat thém cac cong bé mai nhét cia IPCC
nam 2018 va 2019 vé xu thé bién d6i khi hau va nuéc bién dang quy md toan cau;
bo sung thém 10 phuong an ctia md hinh toan cau thudc dy &n CMIP5; cac s6 lidu
khi twong thily van va muc nuéc bién caa Viét Nam cap nhat dén nam 2018; s6
liéu mo hinh s6 d6 cao dwoc cap nhat dén nam 2020; va sir dung phuong phap chi
tiét hoa dong luc tir cac san pham moé hinh da duoc hiéu chinh thong ké. Cac phan
tich va dy tinh trong Kich ban 1a khach quan tir sb liéu quan tric thuc té va tir két
qua ctia cac md hinh duoc chi tiét hoa cho khu vuc Viét Nam, phu hop véi cac cap
nhat toan cau cua IPCC.

1.2.2 Kich bdn bién déi khi hdu khu viec nghién cizu
1.2.2.1. Nhiét do

Nhiét d6 ¢d xu thé tang ¢ hau hét cac tram quan tric, ting nhanh trong nhing
thap ky gan ddy. Trung binh ca nudc, nhiét o trung binh nim thoi ky 1958-2014
tang khoang 0,62°C, riéng giai doan (1985-2014) nhiét d¢ tang khoang 0,42°C.



Téc d6 tang trung binh mdi thap ky khoang 0,10°C, thap hon gia tri trung binh
toan cau (0,12°C/thap ky, IPCC 2013).

Nhiét d6 tai cac tram ven bién va hai ¢ao cd xu thé tang it hon so voi cac tram
& sau trong dat lién. Co sy khac nhau vé muc ting nhiét d6 giira cac ving va cac
mua trong nam. Nhiét do ting cao nhat vao mua dong, thap nhat vao mua xuan.
Trong 7 ving khi hau, khu vuc Tay Nguyén c6 mic ting nhiét do 16n nhat, khu
vuc Nam Trung Bo ¢6 murc ting thap nhat.

a) Dién bién chudn sai nhiét d& trung binh ndm (°C)
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Hinh 1. 1: Chuén sai nhiét d§ (°C) trung binh nim (a) va nhiéu nim (b) trén
quy moé cia nwdc
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Hinh 1. 2: Chuin sai nhiét d9 trung binh nim (°C) d6i v6i cic tram ven bién
va hai dao
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Hinh 1. 3: Thay d6i nhiét @ trung binh nim (°C) thoi ky 1958 - 2014
1.2.2.2.Luong mua
Trong thoi ky 1958-2014, lugng mua nim tinh trung binh ca nuéc ¢ xu thé
tang nhe. Trong d6, ting nhiéu nhat vao cac thang mua dong va mua xuan; giam
vao cac thang mua thu. Nhin chung, luong mua nim & cac khu vyuc phia Bac c6
xu thé giam (tir 5,8% + 12,5%/57 nam); cac khu vuc phia Nam c6 xu thé ting (tur



6,9%+ 19,8%/57 nam). Khu vuc Nam Trung Bo ¢6 mtc ting 16n nhat (19,8%/57
nam); khu vyc dong bang Bac Bo ¢ muac giam 16n nhét (12,5%/57 nam).
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Hinh 1. 4: Thay d6i lugng mua nam (%) thoi ky 1958 -2014
Déi véi cac khu vuc phia Bic, lwong mua chil yéu giam rd nhat vao cac thang

mua thu va tang nhe vao cac thang mua xuan. Péi vai cac khu vuc phia Nam, lugng
mua cac mua & cac ving khi hau déu c6 xu thé tang; tang nhiéu nhat vao céc thang
mua dong (tir 35,3% + 80,5%/57 nam) va mua xuan (tr 9,2% + 37,6%/57 nam).

Bang 1. 1: Thay do6i lwgng mwa (%) trong 57 nim qua (1958 - 2014) & cac
vung khi hju

DPon vi: %
o Kmwe oxen W The Do Nam o
Tay Bic 19,5 9,1 -40,1 -4.4 -5,8
Péng Bic 3,6 -7,8 -41,6 10,7 7,3
Pong bing Bic B) 1,0 -14,1 -37,7 -2,9 -12,5
Bic Trung Bd 26,8 1,0 -20,7 12,4 0,1
Nam Trung B 37,6 0,6 11,7 65,8 19,8
Tay Nguyén 11,5 4,3 10,9 35,3 8,6
Nam B§ 9,2 14,4 4,7 80,5 6,9



CHUONG II - DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Tong quan khu vuc nghién ciru:
2.1.1. Vi tri dia ly
Séng Ba la mot trong nhitng hé théng sdng 16n caa khu vuc mién Trung. Luu
vuc nam trong toa d6 dia ly tir 12035' dén 14038' vi d6 Béc va tir 108000' dén
109055' kinh d6 Pong, phia Bac giap luu vuc song Tra Khiic, phia Nam giap luu
vuc song Cai va song Serepok, va phia Tay giap luu vuc song Kone, song Ky Lo

va Bién Dong.

BAN DO BIA HINH LUU VUC SONG BA
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Hinh 2. 1: Ban @6 luu vuc song Ba
Luu vuc sdng Ba thuoc dia gidi cua ba tinh Gia Lai, Pak Lak va Phu Yén,
bao gom cac huyén KBang, An Khé, Konch R, MangYang, AYun Pa, Krdng Pa,
Krong Hnang, M'Drak, Son Hoa, song Hinh, Tuy Hoa va thi x& Tuy Hoa va mot
phan dién tich cua cac huyén Chu Sé, Ea Hleo, Krong Buk, Eaka.
Luu vuc sdng Ba tinh tir ngudn dén cira song cé dién tich 13.900 km2 nam
trong ca vung nui thudc khu vuc Tay Truong Son va Pong Truong Son. Luu vuc
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c6 hinh gan nhu chix L, 46 rong binh quan luu vyc 12 48,6 km. Hinh dang luu vuc
dai va hep nhung phinh to & giita, noi rong nhat téi 85 km. Trén luu vuc séng Ba
c6 352.811 ha dat ndng nghiép va hién tai c6 gan 1,4 triéu dan, phan lén séng
bang nghé ndng. Ban dd luu vuc séng Ba nhu hinh 2-1.

2.1.2. Ddc diém dia hinh — dia chadt — thé nhwéng:

Luu vuc song Ba ¢ trung va thuong luu dia hinh cha yéu 1 ndi va cao nguyén,
ha luu c6 dia hinh ddi nai thap va déng bang bdi tu ven bién. Tai trung va thuong
lwu luu vuce dia hinh bién d6i phic tap va chia cit manh mé. Puong phan nudc
cta luu vue di qua cac ving nii cao véi do cao thay doi tir 500 m d¢én 2000 m, bao
boc 3 phia Bic, Tay va Nam cua luu vuc. ¢ phia tay, luu vuc mé rong va dia hinh
thap dan hinh thanh cac cao nguyén nhu Play Ku, Mang Yang, va Chu Sé. Luu
vuc md ra phia dong tao nén dong bang Tuy Hoa rong trén 20.000 ha & ha luu
song Ba, 1a mot trong nhiig déng bang tri phi nhat cua ving VBMT.

Puong phan nudce luu vuc ¢ phia Pong Bac thudc phia ta song Ba ¢ cao do
tir 600 m dén 1300 m véi cac dinh nui cao trén dudi 1000 m nhu dinh Kon Kbang
1064 m. D&y n(i nay chay theo hudng Tay Bac- Pong Nam dén déo An Khé thi
chuyén theo hudng Bac-Nam va két thic ¢ thuong nguon song Ca Lai & do cao
600 - 700 m. Giai han phia Nam cuta luu vuc song Ba 1a day nai Phuong Hoang.
DAy ndi nay chay theo huéng Tay Nam- Péng Bac roi dam ngang ra bién va két
thiic tai Béo Ca, tao nén mot buc binh phong chan gié Tay Nam va Pong Béc, anh
huong nhiéu téi khi hau caa khu vuc ha lvu. Day nti Phuong Hoang ¢6 dinh Chu
Mu cao 2051 m, sau d6 cac dinh ndi thap dan vé hudéng bién téi cao do khoang
700 m gan bién nhu nui Ba Bia cao 706 m.

Phia Tay Béc cua luu vuce song Ba 1a cac dinh ndi cao tir 1300 m dén 1700m.
DAy nii ndy chay va thip dan theo huéng Bac- Nam véi mot sé dinh nai cao nhu
dinh Ngoc R6 (1509 m), Konkakinh (748 m), Kongquaboh (1710 m), Chutomach
(1354 m), Churpan (1504 m). Bén Cheo Reo thi ndi chi con cao tir 300 m dén 400
m rdi sau d6 cac dinh ndi lai ndng dan do cao tir 700 m dén 1200 m theo hudng
Tay Bic- Pong Nam dén thuong ngudn séng Kréng Hniang nhu cac dinh Chur
kung cao 1008 m, Chudov cao 1230 m.
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Do sy bién ddi cua do cao dia hinh va su chia cat cua cac ddy nti ma trén luu
vuc sdng Ba chia thanh cac kiéu dia hinh nui, ddi, cao nguyén, thung liing va ddng
bang twong d6i dién hinh.

Vung ndi: Vung ndi chiém khoang trén 60% dién tich toan luu vuce, didu kién
dia hinh rat phac tap gom ndi cao rirng ram, va phan b doc theo thung liing tao
ra hai thanh méang kéo dai tir thwong ngudn vé dén ha luu. Do cao trung binh cua
viing ndi tir 600- 800 m, d6 dbc dia hinh tir thoai dén rat déc. Nhiéu noi nai kéo
dai ra dén cac séng sudi chia cat thung ling thanh cac khu riéng biét nhu khu vuc
An Khé, Cheo Reo, Phii Tuc. Vung nui cao trong luu vuce 14 noi khéi ngudn cua
hau hét céc sbng sudi.

Vung thung liing: Do cac ddy ndi ¢ phia Tay luu vuc bi chia cat manh va
khong lién tuc nén da hinh thanh tai trung va ha luu séng Ba mot s6 thung liing
doc lap kéo dai tir An Khé vé dén Phu Tuc. Cao do pho bién & thung liing An Khé
tir 400-500 m, ¢ thung liing Cheo Reo tir 150-200 m va ¢ Pha Tac tir 100-150 m.
Pia hinh vung nay kha bang phang, tao thanh nhitng canh déng Ion nam doc hai
ven séng nén co tiém niang dat canh tac ndng nghiép, rat thich hop véi cac loai cay
lwong thyc va cay cong nghiép ngan ngay.

Ving cao nguyén: Luu vuc séng Ba ¢ mot phan dién tich caa cao nguyén
Gia Lai thudc khu vuc Mang Yang, Chu Sé véi cao d6 phd bién tir 300- 500 m.
Dia hinh viing dat cao nguyén lugn séng va hinh ré quat nhung bang va thoai ¢ bé
mat trén dién rong nén thuan lgi cho giao thdng, phat trién ha ting co sé. Pay ciing
1a ving dat Bazan rat thich hop véi sy phat trién cua cac loai cay cong nghiép.

Vung d6i: d6i la ving chuyén tiép giita mién ndi va dong bang hoic gitra
mién nui va thung ling. Ving d6i cua luu vuc sdng Ba chu yéu tap trung & An
Khé, Son Hoa, ha luu song Hinh va séng Krong Hning. Ving nay c6 nhiéu ddi go
nhap nhd xen k&, thinh thoang ¢ noi twong d6i bang phang va kha rong nén cé
kha ning trong céc loai cdy mau va cdy cdng nghiép ngan ngay hoic phat trién
d6ng co cho chin nudi gia stc tap trung.

Vung dong bang: luu vyuc song Ba ¢6 ving dong bang dat dai mau md voi
cao do pho bién tir 5-7 m, chu yéu tap trung & huyén Tuy Hoa. Pay 1 ving trong
diém trong lda cua tinh Phl Yén véi dién tich hang chuc ngan ha, da dugc khai
thac cho phét trién ndng nghiép tir xa xua véi niang suat va san lugng rat cao. Hién
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tai ving nay da c6 hé théng thay loi Bong Cam va céc cong trinh nho khéc cung
cap nudce tudi cho ndng nghiép dat ning xuit cao.

Dong chinh s6ng Ba bat ngudn tir dinh nai Ngoc RO ¢6 d6 cao 1.549 m cia
day Trudong Son. Tir thuong ngudn dén An Khé séng chay theo huéng Tay Bic-
Pong Nam, sau d6 chuyén hudng gan nhu Bic- Nam cho dén Cheo Reo. Tir ddy
song Ba nhan thém nhanh Ia Ayun va lai chay theo huéng Tay Béic - Dong Nam
cho t6i Cting Son, sau d6 chay theo huéng Tay-Dong ra tdi bién. Tong chiéu dai
song chinh la 374 km, mat do ludi song 0,22 km/km?.

Tir ngudn dén cira séng c6 nhidu séng nhanh va sudi nho do vao, bao gdm 36
phu luu cip 1, 54 phy luu cép 11, va hang traim phuy luu cép 111 Song Ba c6 3 séng
nhanh 16n 1a cac song [a Ayun, Krong Hnang va song Hinh. Cac song nhanh nay
déu nam phia hiru ngan cta song nhu cac song IaYun, Crong Hnang, song Hinh.
Trén luu vyuc sdng Ba c6 mot sb tram khi tuong va do mua phan bé rai rac trén
toan bo luu vuc song Ba nhung tap trung nhiéu ¢ trung va ha luu. Cac tram lai cha
yéu tai thi tran, huyén ly, thi x4 nén khdng khdng ché duoc ngudn song. C4c tram
co tai liéu truoc 1975 la Pleiku, An Khé, Cheo Reo, Tuy Hoa, M’Drak. Cac tram
con lai déu thanh 1ap sau 1975 va c6 tai liéu tir ndm 1977 dén nay. Bang 2.1 liét
ké cac tram khi tugng va tram do mua trén luu vuc song Ba va ving xung quanh.

Bang 2. 1: Tram khi twgng va tram do mwa trén luwu vuc song Ba va viung

xung quanh
Yéu t6 .. . .
STT | Tram mua . Thai gian quan trac Ghicha
quan trac
X X 1928-1940,
1 An Khé trong lueu vuce
X, Z,UV, T 1977-2023
2 PleiCu X, Z,U,V, T | 1933-1955, 1956-1974, 1977-2023 | trong luu vuc
3 Cheo Reo X 1933-1935, 1956-1974, 1977-2023
4 Kontum X, Z,U,V,T | 1917-1942,1961-1974, 1976-2023 lan cén
5 Son Hoa X, Z,UV, T 1977-2023 trong luu vuce
X 1931-1942
6 M’Dark trong luwu vuce
X, Z,UV, T 1970-2023
7 Tuy Hoa X, Z,U,V, T | 1933-1942, 1957-1974, 1977-2023 | trong luu vuc
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8 KonTum X,Z,U,V,T | 1917-1942, 1061-1974, 1976-1994 lan can
9 Son Hoa X, Z,UV,T 1977 - 2023 trong lru v
10 Po Mo Ré X 1977-2023 trong luru vuce
11 Song Hinh X 1979-2023 trong lueu vuce
12 Son Thanh X 1977-2023 trong lru v
13 | Krong Hnang X 1979-2023 trong hueu vue
14 Hao Son X 1977-2023 lan can
15 Budn Ho X 1977-1987 an can

16 Phd Tuc X 1979- 2023 trong lru v
17 Song Cau X 1977-2023 lan can
18 | Cay Muong X 1976 - 2023 lan can

19 Pa Ban X 1977-1988 lan can

20 Chu Sé X 1979 -2023

21 Pong xudn X 1977-2023

Pai bo phan dién tich luu vuc séng Ba nam ¢ phia Pong Nam diy Truong
Son, nhung anh hudéng cua day dén khu vuc nay da yéu dan va duoc thay thé bang
phdng chung cta nén cau tric khéi tang cao nguyén.

Phan thuong luu cta luu vuc sdng, chi yéu 12 cac nhanh nui bi chia cit manh
boi céc song subi cd dong chay thuong xuyén va tam thoi véi hudng dia hinh
chinh kéo dai theo huéng & kinh tuyén. Phan trung luu cta luu vuc sdng rat ngan,
d6i nGi trung binh 1am cho s6ng gan nhu khong ¢ phan trung luu, nudce tir thugng
lwu d6 thang xudng ving dong bang ven bién, dugc cau thanh bai nhitng go doi
s6t cua cac bé mat dia hinh ¢6 hon bi boc mon, cling vai nhitng bac thém, béi bdi,
dun cat, con céat ngudn géc bién, gio bién, séng - bién va séng. Do cac nhanh ni
dam ngang ra bién, dic biét 14 ¢ phia Tay, TAy Nam luu vuc, nén dong séng bi doi
huéng kha nhanh tir huéng gan Bac - Nam sang Tay - Pong, tir Ea Ba dén cira Ba
Rang.

Nhin chung, do chi phéi bai yéu td cac nhanh ndi chay sét ra bién, cling véi
cac dong song tré dang dao sau long thanh nhitng hém vuc, nén mac du luu vuc
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cha yéu 1a ddi ndi thap va trung binh, nhung tinh twong phan cua dia hinh khé 1n.
Dic diém d6 cua dia hinh luu vue duoc phan anh thdng qua céc chi sb vé phan
tang d6 cao, do chia cit ngang, phan cit sau va do doc cua dia hinh.

2.1.2.1 Tinh phan tang d6 cao cua dia hinh

Trong pham vi luu vuc sdng Ba ton tai c4c bac dia hinh sau:

- Bac I (c6 do cao 1.500 + 1.700 m): Muc dia hinh nay phat trién rat han ché,
chi quan sat thiy & khu vuc Tay Bic thuong ngudn luu vuc, trong pham vi khéi
nGi Kon Ka Kinh (1.748 m) kéo dai xubng phia Nam téi khdi nGi Kon Boria
(1.502m) .

- Bac II (c6 d6 cao dao dong tir 800 + 1.200 m): Pay 1a bac dia hinh khéa pho
bién & thugng nguon va phan dinh caa mot s6 nhanh ndi phan thuy dam ngang ra
bién. Ching tao nén mot muc dia hinh rong véi do cao 800 + 900 m ¢ phan cudi
ctia thuong luu luu vuc va cao dan 18n thanh bac chuyén tiép véi bac | ké trén.

- Bac III (c6 d6 cao dao dong tir 400 + 700 m): Phan bé rong réi nhat duéi
dang bé mit triing trudc ndi bang thoai & khu vuc chi luu Ea Krong Hnédng, con ¢
Ya Hleo, Ayun Pa ching thé hién duéi dang bé mat bazan bang rong. Ngoai ra
muc dia hinh ndy con qua sét thdy & dang cac bé mat dinh khong lién tuc thanh
vanh dai kéo dai doc thung liing song Ba va song la Yun.

- Bac IV (c6 d6 cao phd bién tir 200 + 250 m): Phan bd & phan trung luu cua
lwu vuc. Trong dia hinh hién tai chiing 1a nhitng bé mat san bang caa dia hinh d6i
cao, hodc bé mit chia nudc cia cac luu vuc cap 11, cap 11I; lién hé véi nhau bang
chudi cac chom d6i hodc diy d6i ngin cach nhau bai cac yén ngua udn lugn mém
mai.

- Bac V (c6 d6 cao trung binh tir 100 + 150 m): La bé mit cua cac doi va day
doi.

- Bac VI (c6 do cao tir 10 = 30 m): Pong vai trd chuyén tiép tir dia hinh dong
bang 1én ving doi nui, 1a cac bé mat thém séng, thém bién.

- Bac VII (c6 do cao < 10 m): Bao gom toan bo dia hinh dong bang. Trong thuc té
muc nay co thé chia ra thanh 2 phu bac:

+ Phu bac Vlla (5 + 10 m): Mang tinh chit caa dong bang cao, it chiu tac
déng cua bién va li lut.
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+ Phu bac VIlb (< 5 m): Mang tinh chat ciia d6ng bang thap, chiu nhiéu anh
huong tir hoat dong cua song, bién va nhat 1a 1 lut.
Nhu vay dia hinh luu vuc ¢6 su phan bac kha ré. Tinh phan bac cuaa dia hinh phu
hop véi tinh phan bac chung caa dia hinh dja khdi Kon Tum va Trudng Son Nam.
2.1.2.2 Bic diém chia cat ngang cua dia hinh
Thuoc tinh chia cit ngang cua dia hinh thé hién gia tri d6 dai caa dong chay
thudng xuyén va tam thoi trén mot don vi dién tich, nhitng khu vuc cd cac cip do
chia cit ngang sau (mirc do chia cat ngang tinh theo don vi km/km?):
- Hau nhu khong bi chia cét (< 0,5);
- Chia cat ngang yéu (0,5 + 1,5);
- Chia cat ngang trung binh (1,5 + 3,0):
- Chia cit ngang manh (> 3,0).
C6 thé thay rang nhitng ving dugc phan chia ndy mang tinh quy luat chung
va bao gém nhiing dic diém sau:
- bia hinh hau nhu khong bi chia cat chi phan b6 & ving cét ven bién;
- bia hinh bj chia cat yéu ¢ ving nai;
- bia hinh bi chia cit ngang trung binh tap trung ¢ viing doi, ¢éng bang va
bé mat triing trudc nUi ¢ phia TAy Nam luu vuc;
- bia hinh bi chia cat ngang manh tap trung thanh cum, diém trén dong bang thap.
2.1.2.3 Pic diém phan cat sau caa dia hinh
Pay 1a thudc tinh thé hién gié tri vé 6 chénh cao cua dia hinh trén mét don
vi dién tich va né ciing nhu d6 dc duoc gian tiép thé hién qua thudc tinh ning
luong caa dia hinh. Viéc thanh 1ap ban d6 phan cit sau dia hinh da phan chia ving
nghién cau thanh nhiing khu vuc véi cac cap do phan cat sau khac nhau nhu sau
(mirc d6 chia cat ngang tinh theo don vi m/km2):
- Hau nhu khong bi chia cat (< 10);
- Chia cat sau yéu (10 + 20);
- Chia cit sau trung binh (20 + 100);
- Chia cat sdu manh (100 + 300);
- Chia cét sau rat manh (> 300).
Nhin chung d6 chia cit sau dia hinh luu vuc c6 nhitng dic diém sau:
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- Mrc do chia cit sau manh va rat manh chiém dién tich 1én va thudc vé
mién ndi cua luu vuc;

- Mure d6 chia cit sau trung binh chiém ti Ié dién tich han ché du6i dang
ving d6i chuyén tiép gitra mién nai va ddng bang;

- Muc do chia cat sdu yéu va hau nhu khong bi chia cat chiém ti 1& dién tich
khong lon.

Tuy vay, ¢ khu virc mién nti noi ma nhitng dong séng sudi cit xé vao bé mat
cao nguyén bazan thi tai d6 co su bién dong manh vé do chia cat sau, tir nhirng gia
tri rat 16n ¢ phan suon doc xudng day thung ling, mang triing v&i hinh thai dang
hém vuc t6i gia tri kha nho trén bé mat cao nguyén.

Tuy theo diéu kién hinh thanh, trén luu vuc séng Ba c6 cac nhom dat chinh
sau

- Nhom dat cat bién: Bao gom cac con cat va bai cat ven bién ctra song cua
d6ng bang Tuy Hoa. Hién nay dat cat va cac con cat & ha luu song Ba mot s6 da
duogc trong rung phi lao phong ho, trong dira, ciy an qua va rau mau ning suat
thap. Pai bo phan dat cat bién va con cat con hoang trong.

- Nhom dat man va phén: Phan bb & ving triing thap cua ha luu ven bién
nhu viing ctra song Pa Nong huyén Tuy Hoa. Pat thuong xuyén Gng ngap, duoc
cai tao dé nudi trong thuy san va san xuat mudi, mét sé dién tich con hoang hoa.

- Nhom dét phoi sa: Tap trung chu yéu ¢ dong bang ha luu Tuy Hoa. O phan
trung luu, tiéu ving hop luu séng Ayun Pa va song Ba va tiéu ving hitu ngan phu
luu song Tadun dat phu sa chiém trén dudi 10% dién tich (khoang 3.500 ha va
1.200 ha). O phan thuong luu, dat phi sa chiém dién tich nho chu yéu 1a loai phu
sa ngoi sudi va phu sa glay.

- Nhom dét ddc tu thung liing: Nam rai rac & cac huyén ving thuong luu va
trung luu nhu An Khé, KBang, Chu S¢, Krong Pa, Son Hoa... dang dugc Khai
thac trong laa nudc, rau mau hoic cay cong nghiép ngan ngay. Ving dat doc tu
thung liing thuong chiu Ung ngap cuc bo trudce tién khi mua 16n kéo dai, dac biét
& cac thung liing kin hoac 16i thodt thay hep.

- Nhom dat xam va xam bac mau: Phan bé ¢ ving d6i go chuyén tiép 1én
vung nui cao 50 + 100 m ¢ cac huyén Song Hinh, Son Hoa, Krong Oa, Ayun Pa,
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An Khé... da s 1a ddi troc vai trang co tu nhién xen cay bui. Mét sé dién tich
dugc khai thac trong cdy luong thuc va hoa mau cho ning suat thap do do phi thap.

- Nhom dit d6 vang: Chiém wu thé & viung doi ndi trung luu va thuong luu.
Dién tich nhom dat nay chiém hon 50-60% bé mit luu vuc. Hién nay trén dat
bazan chi con mét dién tich nho ring & dau ngudn, hau hét da duogc khai thac dé
canh tac ndng nghiép.

- Nhom dat mun trén ndi: Phan bd & thuong luu va trung luu vai dién tich
khong 16n. Bic tinh chung cua cac don vi dat ndy 1a: c6 tang mun day song tang
dat min va vo phong hda mong.

- Nhém dat x6i mon tro so6i da: Phan b rai rac trén luu vuc, thudng gap
nhat & An Khé, Ayun Pa, ving thuong luu song.

2.1.3. biéu kién khi hdu — déc diém thiy van
2.1.3.1. Mua, dic diém ctia mua

+ Mua mua, mua kho

Khi hau dic trung cua luu vire séng Ba 1a khi hau nhiét déi gié mia ndng am
va mua nhiéu. Tuy nhién, do luu vuc sdng nam trong ca hai ving Tay Truong son
va Pong Truong Son nén trén luu vuc ¢d ca ché do khi hau Tay Truong Son va
Dong Truong Son.

Khu vic Tay Truong son bao gdm viing ndi va cao nguyén ¢ phia bic luu
vuc thudc tinh Gia Lai véi tram khi hau dai biéu 1a tram Pleiku. Khu vyc nay nam
trén suon phia Tay cua day Truong Son chiu anh hudng ctaa gio mua Tay Nam tur
vinh Ben Gan thoi dén tir thang V dén thang X mang hoi am vao luu vyc. Vi thé,
mua mua trén khu vyc ndy kéo dai 6 thang, tir thang V dén hét thang X va mua
kho tir thang XI dén thang IV nam sau.

Khu vuc DPong Truong Son 1a toan bd phan ha du caa luu vuc nam & sudn
phia Pong ctia diy Trudng Son, bao gom luu vyc Song Hinh va ving déng bang
Tuy Hoa cua tinh Phi Yén. Khu vuc nay chiu tac dong manh cua cac nhiéu dong
thoi tiét & bién Pong nhu bio, ap thap nhiét doi két hop voi gio mua Pong BAc tir
thang IX dén thang XII gy mua 16n tao nén mot mia mua ngan chi kéo dai 3
hoac 4 thang, tac 1a tir thang IX hoidc thang X va kéo dai dén hét thang X1 hoic
thang XII. Tam thang con lai (I-V11I) la cac thang mua kho.
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Khu vuc trung gian bao gom toan bo ving thung liing song Ba tir An Khé
dén Son Hoa. Khu vuc nay nam trong viing chuyén tiép ludn chiu tac dong qua lai
cua hai ludng khong khi Péng Bic va Tay Nam nén tao ra ché do khi hau trung
gian gitra hai ché do khi hau Pong va Tay Trudng Son. Trong khu vyc trung gian,
thang bat dau mua mua rat khdng 6n dinh phu thudc vao micc ¢6 manh hay yéu
cua gi6 mua Tay Nam. Thi du phan tich tai liéu mua tai tram An khé cho thay
nhitng nam gi6 mua Tay Nam hoat dong manh thi khu vuc trung gian cling c6 mua
mua dén som tir thang V, thang VI hay thang VII va thuong két thic thang X1 va
nhu vay khu vuc c6 mua mua twong ddi dai téi 6 hay 7 thang. Tuy nhién, nhiing
nam gié mua Tdy Nam hoat dong yéu thi ving ndy mua mua ciing chi bat dau tir
thang VII1 hozc tir thang IX nhu khu vuc Pong Truong Son. Néu tinh chat ché
theo chi tiéu vuot trung binh thi muiia mua cua khu vuc trung gian cling chi bat dau
tir thang V111 va két thiic vao thang XI.

Sy bién doi cua thoi gian mia mua va mua kho trén luu vuc séng Ba trong
cac khu vuc nhu trén cho thay tinh phuc tap cua ching do anh huong cua dia hinh
va diéu kién khi hau cta luu vyuc. Trong khi mot sé noi ¢ thuong du va trung du
Clia song da 1a mua mua nhu cac thang V-VIII thi viing ha du van dang trong thoi
ky kho han, con khi thuong du va trung du da két thuc mua mua nhu thang X, XI
thi viing ha du van trong mua mua 16n. Diéu ndy s& anh huong dén ché do thuy
van ctia song ciing nhu ché d6 canh tac phi hop véi diéu kién ngudn nudc trén cac
vung khac nhau cta luu vuc.

+ Mua nidm va sy bién doi ciia mua nam

Luu vyc séng Ba c6 lwong mua nim & muac trung binh. Chuan mua nim Xo
cuia C4cC tram trén luu vuc nhu trong bang 2-2 bién doi trong khoang tir 1300 mm
dén 2200 mm.

Diéu kién dia hinh va khi hau ciing khién cho bién dbi cua lugng mua nim
trén luu vyc ciing rat khong déu. Nhitng viing mua 16n do anh huéng cia do cao
va huéng don gi6 cua dia hinh lugng mua c6 thé gap 2 lan nhimg ving mua nho
nam trong cac mang triing thap cua luu vuc séng. Néi chung ving mua 16n nhét
la khu vye thuong ngudn séng Hinh va thuong nguon sdng Ba vai dia hinh thuan
loi cho viéc don gié Tay nam va Pong Bac, lugng mua nam cé thé 2000 -3000
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mm, con ving mua bé nhét 1a ving mang triing khuét gi6 cia khu vuc trung gian
nhu tai Cheo Reo, Phu Tuc

Ving nti thuong ngudn An Khé nam ¢ Tay Trudng son, nhung do anh huong
cta cac ddy ndi cao thuong ngudn nén ciing 1a ving ¢ luong mua 16n thir hai cua
lwu vuc véi luong mua nam cac nim mua 16n ¢ thé 2000-2500 mm. Gia tri X0
tai An Khé 1a 1447 mm va tai thuong ngudn séng c6 thé dén 1800 mm.

Doc theo thung liing séng Ba la mot viing khuét gi6 do dia hinh c6 dang mot
mang triing thap, vi thé viing nay c6 luvgng mua nho, nhoé nhat 1a dai bon triing
Cheo Reo, Phi Tdc vai X0 khong vugt qué 1300 mm.

Bang 2. 2: Chuan mwa nam cac tram tren luu vuc song Ba va khu lan cin

STT Tram Xo(mm) | STT | Tram Xo (Mmm)
1 | AnKhé 1447 7 | Sbng Hinh 2160
2 | Cheo Reo 1297 8 | Son Thanh 2084
3 | Cung Son 1605 9 | Song Cau 1638
4 M’Drak 1770 10 | Pleiku 2163
5 Tuy Hoa 1971 11 | Kon Tum 1689
6 Po Mo Ré 1786

2.1.3.2 Boc hoi

Trén luu vuce song Ba, luong bdc hoi ciing bién dong theo cac khu vuc. Luong
bdc hoi ndm trung binh nhiéu nam do bang ng piche tai An Khé 1a 1318mm, tai
Cheo Reo 12 1456 mm, tai Son Hoa 13 1444 mm. Luong béc hoi trong cac thang
mua kho 1én, 16n nhat trong giai doan thang IIT dén thang V111 véi luong bbc hoi
thang bién d6i trong khoang 100 -200 mm, con céc thang bdoc hoi nhé thi lugng
bdc hoi thang chi trong khoang 60-70 mm nhur 13 cac thang mua 1i X-XII.
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Bang 2. 3: Lwong boc hoi ong piche trung binh thang trén hru vire song Ba (mm)

Tram

Théang

I 1 I v \% VI VIl VIl IX X Xl Xl

An Khé 463 | 3.08 | 351 | 471 | 472 | 481 | 428 | 315 105 | 793 | 345 | 6.68

318

CheoReo | 15.0 | 134.0 | 199.9 | 189.6 | 153.4 | 128.6 | 1239 | 111.8 | 75.6 | 64.20 | 70.9 | 87.30

1456

Son Hoa 747 | 929 | 132.2 | 149.3 | 163.3 | 170.5 | 191.0 | 188.5 | 105.2 | 61.60 | 54.4 | 60.10

1444

2.1.3.3 Nhiét do khdng khi

Nhiét d6 khong khi trén luu vuce song Ba ¢ xu hudng ting dan tir Bic xudng
Nam, tir Tay sang Dong vai nhiét @0 khoéng khi trung binh nim bién ddi trong
khoang 23 —26°C. Trong nim néng nhat 1a cac thang 1V-VI, lanh nhat 1a thang X1
va thang I.

Théng c6 nhiét do cao nhat ¢ thuong du va trung du 1 thang 1V (24-26°C), &
ha du 13 thang VI va VII (28-29°C). Thang c6 nhiét do thap nhat trén toan luu vuc
1a thang I, trong d6 nhiét do & vang ndi 1a 19-22°C, & thung liing va dong bang la
22-23°C. Pic trung nhiét do khdng khi céc tram khi twong dai biéu trén luu vuc
séng Ba biéu thi trong bang 2-4.

Bang 2. 4: Nhiét d¢ khong khi trung binh thang cic tram trén luu vuc song
Ba (°C)

Tram

Théng

I I Il v \Y \ VIl VIl IX X Xl Xl

Nam

An Khé 19.7 | 21.0 | 231 | 253 | 26.1 26.0 | 255 25.2 246 | 234 |217 |20.0 |235

CheoReo |22.0 | 23.9 26.6 | 28.2 28.1 279 | 26.9 26.6 261 | 252 |239 |223 |256

Nhon Hoa | 22.0 | 23.2 254 | 27.6 28.7 286 | 284 28.3 26.8 254 24.1 224 25.9

2.1.3.4 Ché d¢ dong chay

Luu vuc song Ba vai dién tich téi cia song la 13.900 km? la mot luu vuc
song twong d6i 16n & khu vuc Mién trung va Tay nguyén. Séng chay trong mot
vung dia hinh twong d6i phuc tap va da dang véi ndi cao & thugng luu, ¢6 ving
cao nguyén rong 16n tai Gia Lai., ¢ ving doi nui thap chay dai theo mot mang
triing thap ciia long song chinh, va cé ving dong bang rong 16n & luu séng.
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Séng Ba ciing ¢6 mot ché do khi hau kha da dang do luwu vuc sdng nam trong
vung giao luu cta hai ludng gié Tay va Pong Trudng Son, nhung lai bi cac day
ndi cao cua day Trudng Son 4n ngit, khién cho lwong mua niam trén luu vuc khong
duoc phong phd cho 1am. Mat khac do dic diém vé thd nhudng, mat dém va ché
d6 nhiét 1am cho t6n that nude mua ting 1én, nhat 1a trong cac thang dau mua mua.
Moduyn dong chay nim binh quin nhiéu nim cua dong chinh séng Ba chi dat xap
xi 22 1/s.km? nén thugc loai thap so véi cac luu vuc séng khac khu vuc Ven bién
Mién Trung. Tiém niang ngudn nudc séng Ba tai Ciing Son va Tuy Hoa nhu bang
2-5 Vi tong lugng nudce trung binh nhiéu nim cua séng do ra bién Pong 1a khoang
9,8 ty m® mot nam.

Bing 2. 5: Tiém ning nguén nuéc luu vue song Ba

Vi tri F (km?) Qo (M3/s) W, (Tr.md)
Cung Son 12410 275,7 8690
Tuy Hoa 13900 312,0 9800

2.2 Phuong phap nghién ciru
2.2.1 Phan tich lxa chon mé hinh thuiy van

O nudc ngoai, trong vai thap Ky gan day mé hinh s6 md phong dugc st dung
ngay cang pho bién va tré thanh mot cong cu hitu ich trong méd phong, dy bao tac
nghiép. Thuc té, cac phuong phap du bdo dong chay bat dau phat trién tir nhitng
nam 1950 chu yéu tap trung phuong phap thong ké cd dién nhu phuwong phap phan
tich dién bién dong chay; phuong phap phén tich twong quan, phwong phap xéac
suat théng ké (mo6 hinh ARIMA, md hinh Thomas- Fiering, ANN, Monte Carlo...).
T ndm 1980 dén nay, véi su phat trién nhanh chong cua cong nghé may tinh, rat
nhiéu hé théng du bao nghiép vu di va dang duoc phét trién dua trén su két hop
cac md hinh thity van, thaty lyc. M6 hinh thuy van duoc phét trién tir nhitng nam
1930 (Kite & Pietroniro, 1996). Hién nay mot sb luong 16n cac mé hinh thuy vin
c6 san va dugc st dung rong rdi trong quy hoach va quan 1y tai nguyén nuéc
(Masih et al., 2011). Vi du mét s6 md hinh thity vin pho bién nhu: SWAT, MIKE
SHE, HEC-HMS, SWMM, HBV,...VVé co ban c6 3 loai md hinh thuy van (Kite &
Pietroniro, 1996): md hinh tap trung (TANK, SWMM,HEC-HMS, NAM), M6
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hinh ban phan bé (SWAT, TOPMODEL, BTOPMODEL, ISIS, HBV/HYPE), va
mo hinh phan b4 (MIKE — SHE).

Cac mo hinh sau yéu cau vé dir liéu phuc tap hon va mé ta diéu kién sinh ra
cua dong chay gan vai thuc té hon. Chon mot mé hinh phi hop cho viing nghién
ctru 12 yéu t6 hang dau dé c6 mo phong diéu kién thuy van tét . M6 hinh c6 thé
dugc chon phu thudc vao tinh ning caa md hinh, cdng cu, phan mém hé tro cua
nod, muc dich, yéu cau cua cac md phong, su san co cua di liéu va lich st &p dung
mé hinh ¢ cac khu vuc cu thé. Trong khudn khé cua nghién ctru, diéu kién dia ly
tu nhién cua khu vuc nghién ctru va co so dir liéu khi tuong thuy van, mé hinh
SWAT duoc lya chon dé md phong dong chay va danh gia su thiéu hut dong chay
cho nghién ctru. mé hinh duoc chon 1a mé hinh ma ngudn maé voi kha nang thich
ng véi cac muc dich cu thé. M6 hinh md ngudn mo duge xem nhu lua chon tét
véi kha niing cho phép nguoi ding tu cap nhat hay sta 16i cac doan code trong khi
mo hinh ma khoa thuong gap 15i khi chuyén giao hay cap nhat cac phién ban.
2.2.2 Téng quan md hinh SWAT

SWAT (Soil and Water Assessment Tool) la cong cu danh gia nudc va dat
dugc xay dung boi tién si Jeff Arnold ¢ Trung tdm Phuc vu Nghién cau Néng
nghiép (ARS- Agricultural Research Service) thugoc Bo Nong nghiép Hoa Ky
(USDA- United States Department of Agriculture) va gido su Srinivasan thugc
DPai hoc Texas A&M, Hoa Ky.

SWAT cho phép mé hinh hda nhiéu qua trinh vat ly trén cing mot luu vuc.
Mo hinh duoc xay dung dé mé phong anh huang cua viéc quan Iy sir dung nguon
tai nguyén dat cua dén nguon nudc, sy boi lang va luong hoa chat sinh ra tir mat
rung va hoat dong ndng nghiép trén nhitng luu vuc rong 1én va phuac tap trong
khoang thai gian dai. Mic du dugc xay dung trén nén cac quan hé thé hién ban
chat vat ly caa hién tuong ty nhién véi viéc sir dung cac phuong trinh twong quan,
hoi qui dé md ta mébi quan hé giita thdng s6 dau vao (Sir dung dat/tham thuc vat,
dat, dia hinh va khi hau) va théng sé dau ra (luu lwong dong chay, boi lang, ... ),
SWAT con yéu cau céc s6 lidu vé thoi tiét, sir dung dat, dia hinh, thuc vat va tinh
hinh quan 1y tai nguyén dét trong luu vyc.
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Hinh 2. 2 So @0 phat trién ciia md hinh SWAT
(Nguon: Philip W.G. et al., 2009)

M@ hinh SWAT c6 nhiéu wu diém so véi cac mo hinh truée d6 1a khi mo
phong SWAT s& phan chia luu vuc 16n thanh céc tiéu luu vuc, cac don vi thay van
dwa trén ban d6 sir dung dat, thd nhudng, dia hinh dé ting mac do chi tiét mo
phong vé mat khong gian. M6 hinh SWAT sé truc tiép tinh toan céac qua trinh ty
nhién lién quan tgi chuyén dong cua nuéc, ling dong bun cat, ting truéng mua
mang, chu trinh chét dinh dudng,... dua vao cac thdng sé dit liéu dau vao. Do vay
mo hinh con c6 kha nang dy bao théng qua viéc thay doi dit liéu dau vao (quan Ii
sir dung dat, khi hau, thuc vat. ..) déu dinh lugng duoc nhimng tac dong cua su thay
d6i dén dong chay ra cta cac luu vuc hodc cac thong sé khac; ¢ hiéu qua cao, c6
thé tinh toan va mé phong trén luu vuc rong Ion hoic hd trg ra quyét dinh ddi voi
nhitng chién lugc quan 1i da dang, phic tap véi sy dau tu kinh té va thoi gian thap;
cho phép nguoi st dung nghién ciru nhitng tac dong trong thoi gian dai. Nhiéu van
dé hién nay duoc SWAT xem xét khong nhiing luu lugng dong, dinh i ma con
dén nhu sy tich lity chat 6 nhidm va nhiing anh hudng dén ving ha lvu. Hién nay
trong nudc da xuat hién nhiéu md hinh thily van phan chia, ddnh gia tai nguyén

nudc, tinh toan 14 cho cac luu vuc nhu MIKEBASIN, HEC-HMS, ANSWERS,
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AGNPS... nhung hiu cac mé hinh thudng khong di kém cac cong cu hiéu chinh,
kiém dinh mot cach tu dong dé tang do tin cay. SWAT cung cip cong cu cho viéc
hiéu chinh va kiém dinh mét cach tu dong SWAT-CUP, nham rit gon thoi gian
nhung van mang lai tinh chinh xac va hiéu qua cho nguoi sir dung.

SWAT tich hop nhiéu md hinh caa ARS, né duoc phét trién tir md hinh md
phong tai nguyén nudce Iuu vuc ndng thon (Simulator for Water Resources in Rural
Basins - SWRRB) (Williams et al., 1985; Arnold et al., 1990). Nhitng m6 hinh
g6p phan vao su phét trién caa SWAT bao gdm: hé thdng quan i néng nghiép vé
héa chat, rira trdi va x6i mon (Chemicals, Runoff, and Erosion from Agricultural
Management Systems - CREAMS) (Knisel, 1980); mé hinh nhitng anh huong cua
su tich trir nudc ngam (GLEAMS - Groundwater Loading Effects on Agricultural
Management Systems) (Leonard et al., 1987), ddy 1a phan mé rong cta CREAMS
bao gom bén thanh phan: thiy vin, x6i mon/ boi lang, su di chuyén caa thubc bao
vé thuc vat va dinh dudng va mo hinh tinh todn nhitng anh hudng cta cac hoat
dong san xuat dén sy x6i mon (EPIC — Erosion Productivity Impact Calculator)
(Williams et al., 1984).

Qua trinh phét trién cia SWRRB bét dau vai viéc sira doi md hinh thity van
vé luong mua ngdy cia md hinh CREAMS. Cac thay doi chinh so véi mé hinh
thuy vain CREAMS bao gom: 1) mé hinh di duoc mé rong dé cho phép dong thoi
tinh toan trén nhiéu luu vuc con dé du doan dong chay tir nudc mua; 2) bd sung
thém mé hinh vé nudc ngam, hay mé hinh vé dong chay héi luu; 3) bo sung mo-
dun ho chtra nham tinh toan tac dong ctia ao hd néng trai va hd chira nude dén ché
d6 dong chay va luu lwgng bun lang; 4) thém mé hinh mé phong thai tiét chua
dung cac dit liéu cho lugng mua, birc Xxa mit troi, va nhiét d6 nham tao diéu kién
thuan loi cho cac mé phong lau dai va cung cap bién dong thoi tiét theo thoi gian
va khong gian

Mo hinh duoc chl trong str dung trong cudi nhitng ndm 1980 chu yéu nham

danh gia chit luong nudc va sy phét trién caa SWRRB di chung to diéu nay.
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Nhitng cai tién dang ké caa md hinh SWRRB vao thoi gian d6 bao gdom su két hop
véi: 1) thanh phan mé phong thudc trir sdu trong mé hinh GLEAMS; 2) phuong
phap SCS dé tinh toan gia trj cuc dai cua toc do dong chay mit dat.

Vao cudi nhimg nim 1980, Cuc cac van dé vé nguoi da do (the Bureau of
Indian Affairs) can mot mé hinh dé wéc lugng tac dong vao dong chay ha luu cua
codng tac quan Iy ngudn nude trong pham vi luu vue khu dit gianh cho ngudi da
do o Arizona va New Mé-hi-co. Trong khi SWRRB di dugc sir dung mot cach dé
dang cho cac séng co dién tich 1én dén vai trim km vudng, Cuc CAc van dé vé
ngudi da 6 mudn mé phong dong chay cho luu v rong hang nghin km vudng.
Péi véi khu vuc rong 1on nhu vay, luu vie dugc nghién ctu can thiét phai phan
chia thanh vai tram luu vyc con. SWRRB chi cho phép chia luu vuc thanh 10 luu
vuc con va mé hinh tinh truyén van chuyén dong nudc va ban lang ra khoi luu vuc
con tryc tiép dén diém ra cua luu vuc dong séng. Nhiing han ché nay da dan dén
su phat trién caa mot md hinh ¢6 tén goi 1a ROTO (Routing Output To Outlet)
(Arnold et al., 1995), trong d6 két qua tir nhiéu 1an chay md hinh SWRRB cho céc
lwu vue con dugc chuyén theo dong chay trong céc kénh va ho chira. ROTO cung
c4p mot phuong phap tiép can tinh toan theo ting doan séng va khic phuc duoc
nhugc diém cia SWRRB vé gidi han sé luu vuc con bang cach "lién két" nhiéu
lan chay m6 hinh SWRRB lai véi nhau. Mic du phuong phép tiép can nay rat hiéu
qua, nhirng di liéu dau vao va di liéu dau ra caa nhiéu 1an chay SWRRB tré nén
cong kénh va can kha nang luu trir 16n trong may tinh. Ngoai ra, tat ca céc lan
chay md hinh SWRRB phai duoc thuc hién doc lap va sau d6 nhap két qua vao
m6 hinh ROTO dé thyc hién budc tinh truyén theo céc kénh va hd chira. Dé khac
phuc dugc nhitng rac rbi nay, mé hinh SWRRB va ROTO da duoc két hop thanh
mot mo hinh duy nhat, c6 tén goi 1a SWAT. Trong khi SWAT cho phép mé phong
khu vyc rat rong 16n, né gitr lai tat ca cac tinh nang da 1am cho mé hinh SWRRB

6 gia tri nhu mot moé hinh mo phong.
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T khi SWAT duoc tao ra vao dau nhimg nam 1990, né da lién tyc trai qua
nhiéu lan dugc xem xét, danh gia va cai tién nham maé rong kha ning mé phong.
Nhitng cai tién dang ké nhét ciia cac md hinh theo cac phién ban khac nhau bao
gom:

- SWAT94.2: B6 sung khéi niém don vi thuy vin (HRUs).

- SWAT96.2: PBa an ty dong bon phan va tudi nude dugce thém vao nhu 1a
nhitng quan Iy tdy chon; tinh toan lwong nudc do tan 14 cay luu trir; thanh phan
m6 phong CO2 trong mé hinh ting trudng cay trong phuc vu cac nghién ctu vé
bién d6i khi hau; bd sung phuong trinh Penman-Monteith vé bdc thoat nudc tiém
nang; dong chay theo chiéu ngang trong dat dua trén mé hinh luu trir dong théi;
b6 sung phuong trinh chat lwong nudc vé thanh phan dinh dudng cia dong chay
tir mé hinh QUALZE; tinh truyén van chuyén thudc trir sau trong dong chay séng
Sudi.

- SWAT98.1: Cai tién phuong trinh con vé md phong luong tuyét tan; cai
thién tinh toan chat luong nuéc trong dong séng sudi; mé rong tinh truyén vong
tuan hoan chat dinh dudng; tac dong chin tha dong co, tac dong céach thic ap dung
phén bon, va thém pBa an ti€u nudc stir dung cay sau nhu 1a mot phuong thic quan
ly, sira d6i mo hinh dé c6 thé ap dung & khu vuc Nam ban cau.

- SWAT99.2: Cai tién tinh truyén vong tuan hoan chat dinh dudng, cai tién
tinh toan ruong laa/dam lay, bd sung phan udc tinh luong tén that chat dinh dudng
do qué trinh bdi lang trong ho chira, ao, dam lay; bo sung luong nudc chira dugc
do b& séng, bd sung tinh truyén kim loai theo tht tu cac doan séng sudi; tt ca cac
nam tai liéu tham khao trong mo hinh di thay doi biéu thi tir 2 chir s thanh 4 chi
sb, bo sung phuong trinh anh huong cac khu do thi 1én dong chay tir mé hinh
SWMM theo phuong trinh quan hé caa Co quan Tham do Pia chat

- SWAT2000: B6 sung tinh truyén van chuyén vi khuan trong dong chay;
b sung phuong trinh thim Green & Ampt, cai thién md hinh md phong thoi tiét,

cho phép doc vao hoic mé phong di liéu bic xa mat troi hang ngay, d6 4m tuong
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d6i, va tde do gio; cho phép doc vao hoic udc tinh cac gia tri bc thoat nude tiém
nang ET cho luu vuc; xem Xét lai tit ca cac phuong phap wdc tinh ET tiém nang;
cai thién qua trinh lién quan dén d6 cao cua b séng; cho phép mé phong khéng
gidi han s6 luong hd chira; bd sung phuong phap tinh truyén Muskingum; stra doi
tinh todn mé phong trang thai ngung hoat dong séng (ngu dong) cho phu hop Véi
cac khu vuc nhiét dai.

- WAT2005: Cai thién tinh truyén van chuyén vi khuan trong dong chay:
thém kich ban du bao thoi tiét; bo sung phan mé phong luong mua roi; théng sb
lwu trir nude trong tinh ton gié tri CN hang ngay c6 thé 1a ham sé cua lugng nude

trong dat (46 Am dat) hay cua luong bdc thoat hoi nudc tir cay cdi.

& &4
v A% /,
/s 7 |
¢ o : b i Q.mr_f
Téngré cay =M o Dong chay mat
" nude, Nuoe trong dét t SW, ‘
Tadngkhong oo hay tré
b&ohoda AR SRS
[ ] ——
Téngnuéde Thémn : Thém vaotdng ‘ >
guge tir tAng Dong chay
ngdmnong nuéc ngdm nong nuwéc ngdm nong » qu | ™ hatemiy
Tangngan
Dong chay rakhoi
Tangnuéc b vyvc Thém vao thng nuée
ngdm sau _ ngém sau

-«

Hinh 2. 3: So' @6 chu trinh thity viin trong pha dat
(Nguon: Susan L.N. et al., 2009)

- Phién ban hién tai dang duoc phat trién 12 SWAT2012. Ngoai nhitng thay
d6i da duoc liét ké ¢ trén, giao dién cho cac mo hinh da dugc phét trién cho moi
truong hé diéu hanh Windows (Visual Basic), GRASS, va ArcView. Theo dinh
huéng phat trién trong thoi gian sap toi, SWAT sé tiép tuc dugc phat trién, tap
trung chinh vao cadc mang sau:

- M6 rong pham vi mé phong gom ca thoi gian va khong gian
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- Cung cip ngudn di liéu dau vao san cd, mién phi va dam bao chat luong
nhu thoi tiét, thuy van, thé nhudng, hoat dong san xuat ndng nghiép

- Hiéu chinh, phan tich tinh bat dinh caa mé hinh

- M0 phong theo thoi gian thuc

- Tich hop véi cac mé6 hinh khac nhu APEX, SWMM(EPA), ALMANAC,
DSSAT

- Hop tac phéat trién md hinh véi cac té chirc nhu CGIAR, ISRIC,...

- Tang cudng dao tao, truyén thong vé SWAT

- Xay dyng nhiéu tiy chon cho ngudi st dung SWAT Vvé cac phién ban sir
dung (SWAT 2005, 2009, 2012), cac phan mém hd trg nhu ArcGIS (ArcSWAT),
Map Window (MWSWAT), SWAT-CUP (Calibration and Uncertainty Program),
SWAT Plot/Graph, VIZSWAT (Output Vizualization), cac tai liéu huéng dan da
ngdn ngir.
2.2.3 Nguyén ly moé phong SWAT

Cho du nghién cau van dé gi trong SWAT thi can bang nudc van 1a lyc chi
phdi phia sau tat ca nhitng thir xuat hién trong luu vuc. Dé dy bao chinh xac sy di
chuyén cua thudc trir sau, phu sa va dudng chét thi chu trinh thity van dugc md
phong béi SWAT can phai phii hop véi nhitng dién bién dang xay ra trong luu vuc.
M0 hinh thuay hoc trong luu vuc dugc phan chia thanh hai nhém chinh (Susan

L.N. et al., 2009):

- Pha dat ctia chu trinh thity van: kiém soat luong nude, phu sa, dinh dudng
va thudc trir sau duge dua tir trong mdi tiéu luu vuc ra séng chinh

- Pha nudc cua chu trinh thiy van: kiém soét qua trinh di chuyén caa dong
nudc, qua trinh boi lang, v.v...dién ra thdng qua hé thdng sdng ngodi cua luu vuc
dén cira xa.

29



— __ Quangphan
" Thayphan

Phan hay sinh hoc
K&t dinh vao va Bi&n chat

Hinh 2. 4: So @6 cac qua trinh dién ra trong dong chay
(Nguon: Susan L.N. et al., 2009)

Pha dit cta chu trinh thity viin. SWAT mé hinh hoa chu trinh nuéc dua trén co
s& phuong trinh can bang nuée sau (Susan L.N. et al., 2009):

Trong do,
-SWt : luong nudc trong dat tai thoi diém t (mm H,0)
- SWo : luong nudce trong dat tai thoi diém ban dau trong ngay thir i (mm H;0)
- Rday : lugng nudc mua trong ngay tha i (mm H,0)
- Qsurf : lwong dong chay bé mat trong ngay tht i (mm H,0)
- Ea : lwong nudce bbe hoi trong ngay thr i (mm H;0)
- Qgw : lugng nudc ngam chay ra séng trong ngay tht i (mm H,0)
Quaé trinh chia nhé luu vuc thanh céc tiéu luu vuc va HRUs 1am cho viéc mo ta
can bang nudc thém d6 chinh xac va tét hon.
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Enter HRU/Subbasin command loop

!

Read or Generate Precipitation
and Max/Min Temperature

*

Generate Solar Radiation, Wind
Speed and Humidity

v

Compute Soil Temperature

!

Compute Snowfall and
Snowmelt

Rainfall +
Snowmelt > 07

Compute Surface
Runoff and Infiltration

Compute Soil Water Routing, ET, Compute Peak Rate,
Crop Growth, Pond, Wetland Transmission Losses,
Balances, Groundwater Flow Sediment Yield, Nutrient

and Height and Pesticide Yields

Exit HRU/Subbasin command loop

Hinh 2. 5: Vong Lip HRU/ Tiéu khu vue
(Phong theo Susan L.N. et al., 2009)

Trinh ty cac busc SWAT méd phong chu trinh thuy van trong pha dat dugc
thé hién trong Hinh 2.5 . Cé4c dit liéu dau vao va tién trinh lién quan dén pha dat
cua chu trinh thuy vian bao gom: khi hau, thuy van, thuc pha/ sy phét trién cay
trong, x6i mon, dudng chat, thudc trir sau, quan ly.

Pha nwéc caa chu trinh thiy van

SWAT xac dinh qué trinh di chuyénnudc, phu sa, dudng chat va thudc trir
sAu vao mang ludi sdng ngodi cua luu vuc bang céch st dung cau trac Iénh
(Williams and Hann, 1972 trich dan trong Susan L.N. et al., 2009, p.20). Thém
vao do, dé thé hién dong di chuyén cua hoa chat, SWAT mo phong su bién doi
cua hoa chat trong kénh, rach va séng chinh.

Théng s6 caa mé hinh:

Tuy thudc tung lua chon cac mo dun cua nguoi sir dung, mo hinh sé co cac
thong sé khac nhau. D4i véi viéc 4p dung md hinh SWAT mé phong dong chay
tir mua, mot s6 théng sé co ban sau can luu y:
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Cac thong sb tinh toan dong chay truc tiép:
- Str dung phuong phéap chi s6 SCS
CN2: chi s6 CN ung véi diéu kién d6 am 11
- St dung phuong phap Green va Ampt

SOL K: d6 dan thuy luc o truang hop béo hoa
CN2: chi s6 CN @ng véi diéu kién do am I
SOL_BD: mat d6 khéi cua I6p dat
CLAY: % dat sét
SAND: % d4t cat

Cac thong sb tinh toan luu lwong dinh lit:
OV_N: hé s6 nham suon doc
CH_N(1): hé s6 nham kénh dan
Thong sé tinh toan ton that doc dudng:
CH_K: @6 dan thay luc kénh dan

Thong s6 tinh toan ton that béc hoi:
CANMX: luong trix I6n nhat cua von cay
ESCO: h¢ s6 boc hoi ciia dt
Théng sé tinh toan dong chay ngam:
GWQMN: ngudng sinh dong chay ngam
ALPHA_BF: hé sb triét giam
REVAPMN: ngudng sinh dong chay tham xudng tang ngam nudc sau

Thong s6 dién toan dong chay trong kénh chinh:
CH_N(2): hé s6 nham cta kénh chinh
MSK_X: hé s6 trong s6
MSK_CO1: hé s6 C1
MSK_CO2: hé s6 C2
CH_K(2): hé s6 dan thuy luc kénh chinh
EVRCH: hé sb hiéu chinh bbc hoi kénh chinh
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CHUONG III - KET QUA NGHIEN CUU TINH TOAN DONG CHAY
TREN LUU VUC SONG BA TRONG PIEU KIEN BIEN POI KHI HAU
3.1 Nghién cu thiét 1ap md hinh thily vin dw bao dong chay dén cac tram
do cho thwong nguodn lwu vuc sdng Ba
Chudi sd liéu khi twong (bdc hoi, nhiét do) va thary vin (luu lwong) trung
binh ngay duoc trich xuat tir nam 1986 dén nim 2005 cho 7 tram khi tugng - thuy
van hién c6 trén luu vuce dugc thé hién trong bang sau:

Bang 3. 1: Danh siach cac tram khi tuwgng - thiy van trén luu vuc

STT Tén tram Kinh do ViDo Cao do (m)
1 Po mo ré 14.02 108.21 830
2 An Khé 13.56 108.39 428
3 Chu Sé 13.41 108.10 403
4 Pik Poa 13.56 108.12 606
5 Kbang 14.12 108.31 597
6 Anyunpa 13.27 109.10 220
7 Cung Son 13.01 108.59 86

Mo hinh cao d6 s6 (DEM) duoc thu thap tir dit liéu cao d6 s6 toan cau ASTER
(Advanced Space borne Thermal Emission and Reflection Radiometer) cia NASA
véi do phan giai 30 x 30m, gié tri d6 cao tir 0 - 1981m.
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~_ Hinh 3. 1: Ban d6 DEM khu vyc nghién ciru ,
Ban d6 tho nhudng luu vuc séng Ba thu thap tir Vién khoang san va dia chat.

Cac loai dat dugc ma hoa theo quy dinh cia md hinh SWAT bao gom dat nau do,
dat xam bac mau, dat den c6 tang loang 16, dit den nat né, dat méi bién doi trung
tinh it chua, dat nut né loang 16, dat phu sa, dat Glay trung tinh it chua.

Bl ANz-C/LVx-C
B GLu
N FRh
B FRx<a
CFLd
- ACP
. ACE
Em ACu
Em LPq
Bl vrat

Hinh 3. 2: Ban d0 phén loai dat khu vue nghién ciru
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Ban d6 st dung dit luu vuc sdng Ba duoc giai doan tir anh vé tinh Landsat
4,5 TM tai tr trang web http://earthexplorer.usgs.gov véi do phén giai 30x30m.
Tuong tu nhu ban d6 khac, ban do tham phu duoc chia thanh bay loai dya trén ma
cia md hinh SWAT bao gom ciy lau nim, cdy hang niam, ring rung l4, ring
thuong xanh, ring hdn giao, dat chuyén ding va mat nudc.

) SwatLandUseClass{LandUsed)
Claszes
B FRSE
- RNGE
- RNGE
- URLD
- URHD

Hinh 3. 3: Ban do sir dung déat khu vuc nghién ciru
Can ctr vao mang ludi tram thuy van va ban d6 dia hinh DEM, md hinh

SWAT chia lru vic thanh 13 tiéu luu vire nhu hinh dudi déy:

Hinh 3. 4: Phén chia tiéu luu vue trong mé hinh SWAT
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Trong qué trinh hiéu chinh va kiém dinh mé hinh, d6 chinh xac mé phoéng
ctia md hinh dugc danh gia qua cac dic trung thong ké nhu sau:

Hé sé hiéu qua (NASH Sutcliffe Efficiency - NSE) duoc str dung dé do murc
do lién két giira cac gié tri thuc do va moé phong. Hé s6 nay dugc dé xuat bai Nash-
Sutcliffe(1970).

20— B
2. 0.-0y
Hé sé can bang tong luong (Percent Bias - PBIAS): 1a su pht hop giira trung

binh dy béo va trung binh quan trac. Hé s6 nay ciing xac dinh xu hudéng tri trung
binh cuia gia tri du bao Ién hon hay nho hon tri trung binh quan trac.

Z; Or' B ;Pr
e

NSE =1-

PBIAS =1- x100%

i=l

Hé sb twong quan Pearson (R?): 1a thuéc do d6 chit ché caa mdi quan hé
tuyén tinh giira bo gia tri thuc do va mé phong. Muc dich cua md phong khi hé s6
twong quan duoc st dung 13 d& ham muc tiéu cuc dai hod téi 1. Tuy nhién, kha
ning dat gia tri tuyét doi kho cd thé dat duoc nén gia tri R? thuong duoc chap nhan
khi dat trén 0.5.

(>.".0,-0)E-P)
(VXL©-0r |XLe-Pr)

Hiéu chinh va kiém dinh mé hinh
Thoi gian hiéu chinh mé hinh dugc lay tir nam 1986 dén 2005 cho tram thiy
van thudc tinh Gia Lai 1a tram thuy van An Khé cho két qua nhu hinh dudi day:
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Q(m3/s) QUua trinh moé phong luu lwgng tram An Khé

350

300 . ——Qtd An Khé
Qtt An Khé
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150 —

|
o - \;/\ e

Hinh 3. 5: Duong qua trinh luu lwgng tram An Khé thoi gian hi¢u chinh
Céc chi tiéu danh gia chat lugng moé phong ciaa mo hinh trong qué trinh hiéu

chinh cho két qua dudi bang sau:

Bang 3. 2: Panh gia cic chi tiéu cho chit lwgng mé phéng ciia mé hinh

Chi tiéu danh gia An Khé Chat lwong
NSE 0.77 Kha tot
PBIAS 13.8 Kha tot
R2 0.78 Kha tot

B thong sé6 md hinh trong thoi gian hiéu chinh duoc dua ra trong bang dudi
Bang 3. 3: Két qua do tim thong s6 khi hiéu chinh mé hinh SWAT

TT | Thong s6 M ta Gia tri
1. Cac thong so tinh qua trinh hinh thanh dong chay mat
1 |[CN2 Chi s6 CN tng véi diéu kién am 11 95
2 | SOL_AWC Kha nang trit nude cua dat 0.21
3 |SOL_K Do dan thuy luc ¢ truong hop bio hoa 2.87
4 |OV_N Hé s6 nham Manning cho dong chay mat 0.1
5 | CH_N(1) Hé s6 nham khe ranh 0.014

37



6 |CH_K(1) D6 dan thuy luc cua khe ranh 0

7 | SLOPE Do dbe binh quan luu vuc 0.015
II. Cdc théng so tinh todn dong chdy ngam

8 | GW_DELAY | Thoi gian tré dong chay ngdm 324

9 | ALPHA BF | Hé sb triét giam dong chay ngam 0.3
III. Cdc théng sé dién todan dong chay trong séng

10 | CH_N(2) Hé s6 nham ciia song chinh 0.014

11 | CH_K(2) D6 dan thuy luc cia song chinh 0.001

Dung b théng sé thu dugce trong qué trinh hiéu chinh md hinh. Chudi thoi
gian dugc st dung tir 1/1/2006 dén 31/12/2015 dé kiém dinh mé hinh. Két qua thu

dugc nhu hinh v€ dudi day.

Ofrn3,fsh Qua ormh kifm dinh bru hrong tram An K be
szl
1 L0 A Bohdh
L8 1]
AN Rhe

50
200 | |
150 H r it ' :

M

Hinh 3. 6: Pwong qua trinh luu lwgng tram An Khé thoi gian kiém dinh
CAc chi tiéu danh gia chat luvgng mo phong ciia md hinh trong qua trinh kiém

dinh cho két qua duéi bang sau:
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Bang 3. 4: Panh gia cac chi tiéu cho chét lwvong mé phéng ciia mé hinh

Chi tiéu danh gia An Khé Chat lwong
NSE 0.76 Pat
PBIAS 11 Pat
R? 0.75 Pat

Dua vao cac chi tiéu danh gia chat lwgng md phong luu lugng cua mé hinh
cho thy bo thong sb tim duoc trong qua trinh hiéu chinh mé hinh 1 phu hop cho
qua trinh md phong dong chay du bao trong tuong lai.

Két qua hiéu chinh va kiém dinh mo hinh dat két qua lan luot 12 0,78 va 0,75
déu dat loai kha. Do d6 bo thdng sé nay duoc ap dung vao tinh toan cho céc kich
ban bién d6i khi hau.

3.2 Ung dung md hinh thity vin tinh toan dong chay #ng véi hrong mwa
theo kich ban phat thai trung binh cho lwu vuc séng Ba.

Str dung bo thdng sé sau khi hiéu chinh md hinh va st dung lwong mua cac
tram trén luu vuc theo kich ban phat thai trung binh RCP 4.5. Tinh todn md phong
dong chay tai tram thiy van An Khé cho cac giai doan twong lai (thoi ki 2046 —
2099) duogc két qua nhu sau:
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Hinh 3. 7: Két qua tinh toan dong chay wng véi lweng muwra theo kich ban
phét thai trung binh (thoi ky 2046 — 2065) tai tram An Khé
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Hinh 3. 8: Két qua tinh toan dong chay wng véi lweng mura theo kich ban
phét thai trung binh (thoi ky 2080 — 2099) tai tram An Khé
3.3 Ung dung md hinh thity vin tinh toan dong chay &ng véi lwong mwa
theo kich ban phat thai cao cho lwu vuc song Ba
Str dung bo théng sé sau khi hiéu chinh mé hinh, sir dung luong mua cac

tram trén luu vuc theo kich ban phét thai cao RCP 8.5. Tinh toan md phong dong
chay tai tram thuy van An Khé cho cac giai doan tuong lai (thoi Ki 2046 — 2099)
duoc két qua nhu sau:
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Hinh 3. 9: Két qua tinh toan dong chay @&ng véi lwrgng muwa theo kich
ban phat thai cao (thoi ky 2046 — 2065) tai tram An Khé
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Hinh 3. 10: Két qua tinh toan dong chay @ng véi lwgng mua theo kich
ban phat thai cao (thoi ky 2080 — 2099) tai tram An Khé

3.4 Tinh toan dong chay theo cac kich ban.
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3.4.1. Cdc t6 hop tinh todn
Két qua tinh toan dong chay cho giai doan nén (1986-2005) duoc ding lam co sé
dé so sanh su bién d6i cia dong chay trong tuwong lai dudi tac dong cia bién ddi khi hau
theo kich ban RCP 4.5 va RCP 8.5 nhu da chon.
Ta xét dong chay dén tram thiiy van An Khé trén thuong luu song Ba véi céac kich
ban bién d6i khi hau RCP 4.5 va RCP 8.5 tinh cho céc thoi ky: 2046-2065, 2081-2099
dia trén co s thoi ky nén 1986-2005.

Bang 3. 5 Cac t6 hop tinh toan phan tich

Kich ban BDKH Thai ky
RCP4.5 2046-2065 2081-2099
RCP8.5 2046-2065 2081-2099

Nén 1986 -2005

3.4.2. Két qud tinh toan

Nhu d trinh bay ¢ trén, mbi quan hé gitta lvgng mua tinh theo tram voi céc
bo s6 lidu tai phan tich déu rat thap khong bao dam tiéu chuan dé co6 thé hoi quy
hay néi cach khac khdng thé xay dung duoc cac ham chuyén tir cac méi quan hé
nay. Diéu nay cang chung to rang lugng mua 1a mot ham caa rat nhiéu bién sd,
chiu anh huéng cua rat nhiéu cac nhan té nhu nhiét 6, d6 am, luong béc hoi, toc
d6 gio, truong khi p, v.v. Vi mot ham chiu tac dong caa nhiéu nhan té dén nhu
vay thi mirc do bién thién s& rat lon va rat kho dé tim ra dugc quy luat phi hop.

Tir két qua tinh toan bién do6i lugng mua cho cac mdc thoi gian trong kich
ban, tién hanh tinh todn theo bo théng sé ciia md hinh nhu da kiém nghiém & trén.
Do dong chay trong séng anh huong rat nhiéu vao luong mua roi trén luu vuyc,
ddng thoi cling chiu anh huong cua rat nhiéu cac nhan té khac nhu diéu kién tham
phu thuc vat, dic diém dia chat thé nhudng, dic diém dia hinh, v.v nén ché do
dong chay kho ¢ thé tuan theo mét quy lut nhat dinh nao dwoc. Két qua tinh toan
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lugng dong chay trén thuong luu luu vuc sdng Ba dugc thé hién nhu cac bang

dudi

Bang 3. 6 Ty 1é thay d6i luu lwong trung binh thiang dén tram An Khé so véi

day:

thoi ky nén theo kich ban RCP 4.5

Céac thang trong ndm

Thoi ky
1 2 3 4 5 6 7 8 9 10 11 12
2046-2065 | 92.4 | 67.1 | -20.5 | -63.7 | -63.7 | 61.2| 21.6|-9.02 | -32.1 | 8.78 | 17.2 | 295
2081-2099 | 125|999 | 8.86 | -60.1 | -73.0 | -32.2 | -57.1 | -7.71 | -49.8 | 13.9 | 26.9 | 55.7
Tt bang s6 lidu trén ta co so d6 thay d6i luu lugng binh quan thang dén tram
An Khé so v6i thoi ky nén theo kich ban RCP 4.5
140
120
100 H 2046-2065
—_ 80 - 2081-2099
% 60 - m 1986-2005
<~ 40 -
20
(0]
2 3 5 6 7 3 9 10 11 12
Thang
Hinh 3. 11: Thay d6i dong chay trung binh cac thang trong céc thoi ki so véi
thoi ky nén theo kich ban RCP4.5
Bang 3. 7 Ty 1¢ thay d6i luu lwgng trung binh thang dén tram An Khé so véi
thoi ky nén theo kich ban RCP8.5
Céc thang trong ndm
Thoi ky
1 2 3 4 5 6 7 8 9 10 11 12
2046-2065 | 122 | 113 |21.2 |-155 120 |165 |58.9 |65 -314 180 |18.8 |31.7
2081-2099 | 169 |146 |56.0 |-26.6 ({38.1 |1/8 |121 |148 |-18.4 |21.7 |37.5 |62.2
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Tir bang sb lidu trén ta ¢ so do thay ddi luu lugng binh quan thang dén tram
An Khé so vai thai ky nén theo kich ban RCP 8.5
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Hinh 3. 12: Thay d6i dong chay trung binh cac thang trong cac thoi Ki so Véi
thoi ky nén theo kich ban RCP8.5

Theo kich ban RCP 4.5 dong chay miia can thiéu hut rat nhiéu trong suét cac
thang 3 cho dén thang 9, phai dén thang 10 dong chay bat dau tang manh, lugng
dong chay ting dan tir dau thé Ky va ting cao vao cudi thé ky. Xu thé nay phi hop
véi xu thé ting lwong mua & phan trén. Tong luong 1 ting khoang 10% vao thoi
ky dau thé ky va dén khoang 62.2% vao thoi ky cudi thé ky. Theo kich ban RCP
8.5, dong chay miia can thiéu tang nhiéu so véi kich ban RCP 4.5, véi thoi ky dau
thé ky dong chay mia can thiéu hut trong cac thang 4, thang 5, thang 7 dén thang
9 voi lugng thiéu hut tir 14- 42%. Tir thoi ky gitra thé ky dén cudi thé ky luong
dong chay chi con thiéu hut thang 4 va thang 9. Trong khi d6 dong chay bat dau
tang manh tir thang 10, lugng dong chay tang dan tir dau thé ky va tang cao vao
cudi thé ky. Xu thé nay phi hop véi xu thé ting luong mua ¢ phan trén. Téng
luong lii ting khoang 20% vao thoi ky dau thé ky va dén khoang 40% vao thoi ky
cudi thé ky. Mua i bat dau muon va két thlic muon hon so véi giai doan nén 1
thang.
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KET LUAN VA KIEN NGHI
7.1 Két luan
Qua két qua tinh toan ta rat ra dugc két luan sau:

Nghién cau vé dong chay trén luu vuc sdng Ba trong béi canh bién doi khi
hau 12 mot van dé cap bach, c6 ¥ nghia quan trong ddi véi viéc quan ly tai nguyén
nuéc, danh gia rui ro thién tai (nhu 1 lut, han han) va hoach dinh céc chién luoc
phat trién bén virng cho khu vuc.

- M6 hinh SWAT st dung dép tmg duoc tét cho viéc tinh todn dong chay ngay.

- Panh gia dugc cac dic trung dong chay dudi tac dong cua bién d6i khi hau.

- Boi voi dong chay mua 18, thoi gian xuat hién i muon va két thlic muon
hon so giai doan nén. Tong lugng dong chay mua i c6 xu hudng ting trong sudt
cac thoi ky, tong luong dong chay mla can c6 xu hudéng thiéu hut trong sudt cac
thoi ky.

Trong tuwong lai, dong chay 1ii trén thuong luu séng Ba déu c¢6 xu hudng tang,
trong khi d6 dong chay mia can lai c6 xu hudng thiéu hut diéu d6 gay bat loi cho
doi séng nguoi dan trong khu vuc.

Nghién ciru vé dong chay trén luu vuc séng Ba trong diéu kién bién doi khi
hau 1a mot qua trinh phuc tap, doi hoi su két hop gitra kién thire vé thay vin, khi
tugng, mo hinh hda va céng nghé thong tin.

Viéc danh gia tac dong cia BDKH dén dong chay trén luu vuc séng Ba la
mat trong nhitng co s& hd tro cho cong tac quan 1y, dinh hudéng khai thac, sir dung
va phat trién bén viing tai nguyén nudce luu vuc song Ba.

7.2 Kién nghi

Dua trén qué trinh nghién ctru da trinh bay, toi xin dwa ra mot s6 kién nghi
dé hoan thién hon nghién ctru vé dong chay trén luu vuc sdng Ba trong bdi canh
bién doi khi hau.

Mg réng quy mo va chi tiét cia nghién ciu:
- Tang sb luong tram quan trac: Mé rong mang ludgi tram quan trac khi tuong
thuy van dé thu thap dix liéu chi tiét hon vé lugng mura, nhiét do, d6 am, luu luong,...

¢ cac khu vyc khac nhau trong luu vuc.
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- Nang cao do phan giai khdng gian: Str dung cac mé hinh véi @6 phéan giai
khéng gian cao hon dé mé phong chi tiét hon cac qua trinh thity van xay ra trong
luu vuc.

- Xét dén cac yéu td tac dong khéac: Ngoai bién doi khi hau, can xem xét cac
yéu t6 khac nhu thay d6i sir dung dat, xay dung cac cong trinh thay loi.

Cdi tién phwong phdp nghién ciu:

- Ap dung cac phuong phap théng ké: Sir dung cac phuong phap théng ké
dé phan tich xu hudng bién d6i cua cac yéu té khi hau va thay vin, xac dinh céc
mdi quan hé gitra cac yéu td nay.

- Str dung cac md hinh két hop: Két hop cac mé hinh thaty van véi cac mo
hinh khi hau dé danh gia twong tac gitta khi hau va thuy vin mot céch toan dién hon.

- Panh gia do bat dinh: Str dung cac phuong phap danh gia do bat dinh dé
x4c dinh do tin cay cua két qua mé hinh.

Tdp trung vao cac vdn dé cu thé:

- Panh gia rui ro 1i lut va han han: Xac dinh cac khu vuc c6 nguy co cao bi
anh huong bai I lut va han han, dua ra cac giai phap thich tng.

- Panh gia tic dong dén hé sinh thai: Panh gia tac dong cua bién doi khi hau
va thay d6i dong chay dén da dang sinh hoc va cac hé sinh thai trong luu vuc.

- Panh gia tac dong dén cac hoat dong kinh té - xa hoi: Panh gia tac dong
dén ndng nghiép, thay dién, du lich va cac hoat dong khac, dua ra cac giai phap
thich tng.

Cac kién nghi trén nham muyc tiéu:

Nang cao do chinh xac va do tin cay cua két qua nghién ctu.

Cung cép co s khoa hoc cho viéc ra quyét dinh trong quan 1y tai nguyén
nudc va ang phd véi bién doi khi hau.

Pam bao su phat trién bén vitng caa luu vuc sdng Ba.

Pé thuc hién dugc cac kién nghi trén, can cd su phdi hop chat ché gitra cac
nha khoa hoc, cac co quan quan Iy va cong dong.
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