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THONG TIN KET QUA NGHIEN CcUU

1. Thong tin chung:

Tén dé tai: Nghién ctru 4p dung thir nghiém mo hinh thity van phan b
ngudn md PRMS cho luu vyc song Hiéu.

- M& sb: 13.01.24.E.03

- Cht nhiém dé tai: ThS Pham Van Tuén

- T6 chire chu tri: Pai hoc Tai nguyén va Mai Truong Ha Noi
- Thoi gian thuc hién: Tir thang 1/2024 — thang 11/2024

2. Muc tiéu
Ap dung thtr nghiém mé hinh thuy van phan bé PRMS tinh todn dong chay

nam luu vuc song Hicu.

3. Tinh méi va sang tao

Nghién ctru vé mé hinh thiy vin phan bd ngudn mé ¢ su khac biét moi rd
rét voi cac nghién ctru khic vé mo phinh thiy vin thong so tap trung va ban phan
b, bén canh d6 1a md hinh nguén md ¢6 nhiéu linh dong chon Iya cac mo dun
tinh toan va phat trién cai tién cac moé dun cho phu hop véi nhu cau va thyc té so
véi cac nghién ciru trude day, cu thé:

- M6 hinh thily vin thong s tip phan bd xem xét dén cac diéu kién vat 1y va
dir li€u cua luu vuc song rat chi tiét dé phan anh rd dugc su thay ddi cua céc thong
tin ndy dung voi thuc té dién ra.

- M6 hinh thity van phan b nguén mé cé xét dén nhiéu cac tham sé chi tiét
hon rat nhiéu so voi mé hinh thong s tap trung, do 1a chuong trinh nguén mé nén
viée sir dung cdc mo dun tinh toan va thay d6i cac mo dun phu hop véi muyc dich
tinh toan thuc té.

- Cung cip co s& khoa hoc: Cac két qua nghién ctru cung cip co so khoa hoc
quan trong cho viéc ap dung mé hinh thuy vin phan b ngudn mé phu hop véi cac
muc dich tinh toan, mo phong gan dung cac hién tuong thuy van dién ra trong thuc
té.

4. Két qua nghién ciru:



Nghién ctru 4p dung thir nghiém mé hinh thiy vin phan b PRMS tinh toan
dong chay nam luu vuc song Hiéu 12 mot linh vuc nghién ctu rat quan trong va co
y nghia thyc tién cao. Két qua cua cac nghién ctru nay s& gitip ching ta co viéc
tinh toan cac quan trinh thity van gan dung hon voi thyc té dién ra cta no.

5. San pham:

- B40 c4o0 tong hop.

- B4o céo tom tit.

- Cong bd khoa hoc: Pa diang 01 bai bao “Nghién ciru ap dung thir nghiém
mo hinh thily van phan bé mé phong dong chay nam luu vuc séng Hiéu” trén tap
chi Tai nguyén & Modi truong - Bo Tai nguyén va Moi Truong, ISSN: 1859-1477,
s6 2/2024 (Chuyén dé Khoa hoc va Cong nghé).

6. Phwong thirc chuyén giao, dia chi wng dung, tac ddng va lei ich mang lai
ciia két qua nghién ciru:
a, Doi voi linh viee KH&CN c6 lién quan.

Két qua nghién ctru &p dung thir nghiém mo hinh thuy vin phan b6 PRMS
tinh toan dong chay nam luu vuc song Hiéu cho thay viéc can phai st dung mo
hinh thiy van phan b va c6 tinh linh dong trong str dung dé tinh toan, mé phong
cac hién tugng thuy van.

b, Doi vdi to chirc chii tri va cdc co s6 ikng dung két qua nghién ciru

Két qua nghién ctru s& 1am tai liéu tham khdo, tai liéu giang day va nghién
ctru khoa hoc cua tai Khoa Khi tugng thuy van Truong Dai hoc Tai nguyén va
Moi truong Ha Noi.

¢, Péi véi kinh té - xi hi va méi trwong

Két qua nghién ctru ctia dé tai 1a co sé gbp phan vao viéc nang cao chat
lugng phuc vu cho vi¢c tinh todn dong chay luu vuc song. Lam co sé cho viéc
phat trién cdc mo hinh thuy van phan bé ngudn mo ddi véi viée tinh toan, mo

phong dong chay luu vuce sdng phat trién.



INFORMATION ON RESEARCH RESULTS
1. General information:

Project title: Research on the application of the open-source distributed
hydrological model PRMS for the Hieu River basin.
Code number: 13.01.24.E.03

Coordinator: PHAM VAN TUAN, MA
Implementing institution: Hanoi University of Natural Resources and
Environment Duration: from 1/2024 to 11/2024
2. Objective(s):
To experimentally apply the PRMS distributed hydrological model to
calculate the annual flow of Hieu River basin.
3. Creativeness and innovativeness:

The research on the open-source distributed hydrological model shows
significant differences compared to other studies on lumped and semi-distributed
hydrological models. Additionally, the open-source model offers flexibility in
selecting and developing computational modules to suit specific needs and
practical conditions. Specifically:

- The distributed parameter hydrological model considers the physical
conditions and data of the river basin in detail to accurately reflect changes in these
conditions.

- The open-source distributed hydrological model includes many more
detailed parameters compared to lumped models. Being open-source, it allows for
the use and modification of computational modules to fit practical calculation
pUrposes.

- The research results provide an important scientific basis for applying the
open-source distributed hydrological model to accurately simulate hydrological
phenomena in reality.

4. Research results:

The experimental application of the PRMS distributed hydrological model

to calculate the annual flow of the Hieu River basin is a very important and



practically significant research area. The results of these studies will help us
calculate hydrological processes more accurately.

5. Products:
- Overall report.

- Summary report.

- Scientific publication: Published 01 article "Research on experimental
application of hydrological model to simulate flow distribution in five Hieu river
basins" in the Journal of Natural Resources & Environment - Ministry of Natural
Resources and Environment, ISSN: 1859-1477, No. 2/2024 (Science and
Technology Topic).

6. Transfer alternatives, application institutions, impacts and benefits of
research results:
a. Fields related to science and technology

The research results show the necessity of using a distributed hydrological
model with flexibility in usage to calculate and simulate hydrological phenomena.
b. For institutions and research facilities.

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

c. For economy-society and environment

The research results contribute to improving the quality of river basin flow
calculations. They provide a basis for developing open-source distributed
hydrological models for river basin flow calculation and simulation.
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DANH MUC CAC CHU VIET TAT

Chir viét tit tiéng viét

X Luong mua

z Bdc hoi

U Po 4m

T Nhiét do

BDKH Bién d6i khi hau

KTTV Khi tuong thuy van

Chir viét tit tiéng anh

HRU Don vi phan Umg thuy van

GCM M6 hinh khi hau toan cau (Global Climate Model)

IPCC Ban lién chinh phu vé Bién d6i khi hau
(Intergovernmental Panel on Climate
Change)

PRMS Hé thong md hinh phan bé thity van



MO DAU

1. Gidi thiéu

Song Ca la hé théng song 1on cua Viét Nam thude khu vuc Bic Trung Bo,
song Ca nam trén dia phan nudc Cong hoa dan chi nhan dan Lao va 2 tinh thudc
Viét Nam (Nghé An, Ha Tinh). Tong dién tich luu vuc séng Ca khoang 27.000
km?2. Dong chay séng Ca dugc hinh thanh cha yéu do mua két hop véi yéu tb dia
hinh, tham phii va hinh thai song. S6ng Ca ¢ hai nhanh chinh 14 séng Hiéu va song
La (Hinh 1.1).

Hinh 1.1 Lwu vue séng Hiéu

Trong d6 song Hiéu c6 dién tich lwu vuc 5.340 km?, bét nguén tur dia phan

phia Bic va Tay Béc cua luu vuc, chdy qua ving d6i nti cao huyén Qué Phong,
Quy Chau va doi nui thap cua cac huyén Nghia Dan, Quy Hop, tan Ky roi nhap luu
v6i song Ca tai ngd ba Cay Chanh. Véi dia hinh luu vuc ¢6 d6 déc 16n, nhiéu doi
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nai nén mirc do tap trung dong chay nhanh véi cudng suit 16n. Pic biét 1a trong
bbi canh bién ddi khi hau dang dién ra rat phic tap, trong d6 khu vuc mién Trung
Viét Nam bi &nh hudng rat 1on, tiéu biéu 1a cac vung thudc ha Iuu cac luu vuce song,
trong d6 co6 luu vuc song Hiéu 1am cho viée tinh toan, du bao dong chay phuc vu
cac hoat dong kinh té x3 hoi, nhét 1a phai ddm bao duoc viéc phong chéng 1o, diéu
tiét dong chay trén luu vuc can phai dam bao tinh chinh xac va kip thoi.

Hién nay vi¢c tinh toan, du bao dong chay luu vuc song co nhiéu phuong phép,
trong d6 phuong phéap hién dai duoc str dung 14 mé hinh toan. Mot sé danh gia tong
quan tinh hinh nghién ctru, st dung cdc mo hinh todn trong va ngoai nudc hi¢n nay
nhu sau:

Céc mo hinh toan thuy van pho bién trén thé gidi nhu bd mé hinh Mike cua
DHI Pan Mach (mé hinh thuong mai nguén déng), HEC ciia My (mé hinh phi
thuong mai ngudn doéng), ISIS cta Anh (m6 hinh thuong mai nguén dong), Delf 3D
va Sobek ctia Ha Lan (md hinh thuong mai nguén déng), EFDC, SWMM, SWAT,
ANN (ngudn déng),.. da va dang duoc sir dung. Nhung mdi mé hinh nay c6 wu va
nhuoc diém riéng va van chua dap tmg dugc hét cac yéu cau cho timg bai toan riéng
cua luu vuc song, nhat 1a trong linh vyc dao tao doi hoi chi phi thép, dé tiép can, hiéu
qua trong ing dung, tinh ma&i va mé cao,,...

Trong cdc nhom mo hinh trén thi tyu chung lai cé hai huéng 1a mé hinh thuong
mai (mat phi mua dé st dung) va mé hinh phi thuong mai (khong méat phi mua) ma
ngudn mé (Open source) va ma ngudn dong. Trong d6, nhom phan mém khong mat
phi, c6 bao gdm phan mém ngudn mo, rat thun tién trong nghién ciru phat trién va
giang day ¢ truong dai hoc. Do phan mém ngudén mé c6 tinh linh dong cao trong viéc
thich tmg vdi cac bai toan va c6 cong dong, dién dan rat 16n. Trén thé gidi, mdi trudng
dai hoc da s6 ¢ cac phong nghién ciru thuc hanh (Lab) dé sinh vién, hoc vién nghién
ctru va phat trién cac phdn mém ngudn mé Gmg dung trong thuc tién rat cao.

O Viét Nam ciing da c6 nhiéu co quan, to chire nhu Trung tim Khi tuong thiy
van Quéc gia; Vién khoa hoc Khi twong Thuy van va Méi truong; Bo Tai nguyén
Mabi truong; Vién Khoa hoc Thity Loi [1]; B6 Nong nghiép va Phat trién Nong thon;
Truong Pai hoc Thuy loi; Truong Pai hoc Khoa hoc Ty nhién Pai hoc Quéc gia Ha
nd1; Truong Pai hoc Tai nguyén va Moi truong Ha Noi da nghién ctru &p dung céc
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mo hinh todn thuy van — thuy luc vao céc nghién ctu, dé tai va du an. Trude day mot
s6 md hinh do chinh céc tic gia trong nudc nghién ctru va xay dung nhu VRSAP,
TLUC 96... Ngay nay theo xu thé timg dung cic mé hinh toan nudc ngoai trong Gng
dung vao thuce té. Mot s6 cac mo hinh toan di duoc cac co quan nghién ciru ap dung
nhu:

- Trung tdm dy bao KTTV Trung wong: Tir ndm 2005 dén nay, ngoai cac mo
hinh thity van thong s6 tap trung nhu TANK (Nhat Ban), NAM (Pan Mach), FIRR
(Vién Co). Trung tam d3 trién khai nghién ciu va budc dau ang dung md hinh thiy
van thong s6 phan b6 MARINE (Phap), WETSPA (Bi) va cac mé hinh thity luc lién
tién nhur moé hinh HEC-RAS, md hinh MIKE 11 [2]. Cac mé hinh nay thi mé hinh
thity van 1a thong sb tap trung, ban phan bd va mé hinh thiy luc, cic mo hinh nay
cht yéu 13 cac mé hinh ngudn dong va thiéu tiry bién trong st dung thyec té.

- Vién Khoa hoc KTTV va BBDKH da nghién ctu ing dung trong tinh toan
dong chay cac mo hinh SSARR, TANK, SACRAMENTO, ANN, HEC1, HMS,
NLRRM, mo hinh MIKE (Mike-Nam, Mike 11, Mike Flood,..). Trong d6 c6 da cai
tién mo hinh HDM (Hydro Dynamic Model) tir mé hinh DHM ctia Hoa Ky d dién
toan ngap lut song v& dap cta hé théng hd Son La - Hoa Binh. D6 1a cic mé hinh
thity van phan bd va ban phan b tu xay dung trén nguyén 1y mé hinh bén canh cac
mo hinh thity luc ngudén dong va mé hinh thity dong luc cai tién.

- Vién Quy hoach Thuy loi stir dung m6 hinh NAM, m6 hinh Mike (Mike-Nam,
Mike 11, Mike Flood, Mike Basin..). O day 1a cac mé hinh thay vén tip trung ngudn
dong va cac md hinh thuy luc thuong mai ngudn dong.

- Vién Khoa hoc Thuy loi va Truong Pai hoc Thay loi st dung cac méi quan
hé mua - dong chay va luu luong tuong (mg. Pay 1a dang mo hinh thong ké dang
thong s6 tap trung va ban phan b [3].

- Vién Co hoc da xay dung phan mém tinh toan diéu tiét hd Hoa Binh va mo
hinh Thuy lyc tinh toan 1i ha du song Hong- sdng Thai Binh va nghién ciu ting dung
mo hinh MARINE + TL. Vién Co hoc da ap dung vao tinh toan dong chay cho Iuu
vuc séng Pa téi ho Hoa Binh. Trong d6 ¢ mo hinh thily van phan bo nguon dong
két hop v6i mé hinh thay lyc tu xay dung dé tinh toan dong chay ha du.

- Pai KTTV khu vic Nam Trung Bo dé img dung mot s mo hinh trén trong

3



d6 c6 mo hinh TANK dé du bao qua trinh dong chay 1i phuc vu thi cong thiy dién
S6ng Hinh, Hdm Thu4n - Pa Mil va du bao luu luong dinh 1ii trén cac song. O day
da sir dung mo hinh thity van thong s6 tap trung tu xay dung dé dy bao dong chay 1.

- Trudng Dai hoc Tai Nguyén va M6i Truong Ha Noi da duoc chuyén giao va
dang nghién ctru sir dung bd mo hinh SOBECK ctia Ha Lan, Al trong tinh toan diéu
tiét 1a [5], [6], [7]. Pay 1a dang mé hinh thuy vian thuong mai ngudén déng kho tiy
bién trong thuc té.

- Truong Pai hoc Thuy loi, Truong DPH KHTN-DHQG Ha Noi [4], Truong
Pai hoc Xay dung ap dung cé hiéu qua trong tinh toan 1t nhue SOGREEN, VRSAP,
KOD1, TLUC96, MIKE 11, MIKE 11 GIS. Cac mo6 hinh nay dang m6 hinh thiy van
thong s6 tap trung va mo hinh thuy luc ty xay dung bén canh mo hinh thay luc thuong
mai ngudn dong.

Nhu vy cac mo hinh toan thuy van dugc tng dung ¢ Viét Nam rat da dang va
phong phu, tap trung chil yéu vao cac mo hinh thuong mai, nguon déng ciia nudc
ngoai. Co6 mot ) nghién ctru da ty xay dung hoac cai tién mo hinh dé sir dung cho
phu hop.

Cac mo hinh toan thiy van da duoc phan tich ¢ trén da va dang dugc ing dung
& trén thé gidi, Viét Nam va luu vuc song Ca [8]. Nhung méi mé hinh nay ¢6 wu va
nhuogc diém riéng va van chua dap tng dugc hét cac nhu cau cho ting bai toan riéng
cua luu vuc song, nhét 1a trong linh vuc dao tao doi hoi chi phi thép, dé tiép can, hiéu
qué trong tng dung, tinh m&i va m& cao,... Nhu vdy can c6 mot mo hinh phu hop,
mi ngudn ma, tin ciy va dap tmg duoc nhiéu cac tiéu chi trén phuc vu nghién ctru
tinh toan, du bao va gidng day mo hinh toan thuy van tai Khoa Khi trgng Thuy vén,
Truong Pai hoc Tai nguyén va Moi truong Ha Noi. M6 hinh PRMS (The
Precipitation-Runoff Modeling System) 1a mot mé hinh thity vin phan bé ngudn mo
dugc phat trién boi Cuc khao sat dia chat Hoa Ky (USGS - The United States
Geological Survey) dya trén ma ngudn md, 1a mé hinh thuy van thong sé phan bo,
hién dai c6 cong dong ngudi sir dung va dién dan hd trg 16n, linh dong phi hop voéi
céc bai toan dic thu cia nganh Khi tugng Thity van. PRMS da dugc xay dung va ap
dung & t6t & My, Tay Ban Nha [10], [11], [12], [13], nhung chwa duoc ap dung & Viét
Nam.



Xuat phét tir nhitng 1y do trén, nghién ctru tién hanh dé xuat dé tai: “Nghién ciru
dp dung thir nghiém mé hinh thity van phéan bé nguoén mé PRMS cho lwu vuce séng
Hiéu”.

2. Muc tiéu nghién ciru:

Ap dung thir nghiém m6 hinh thity vin phan b PRMS tinh toan dong chay
nam luu vuc song Hiéu.
3. Pham vi nghién ctru:

- Pham vi khéng gian: Luu vuc séng Hiéu.

- Pham vi thot gian: Thot 1985 — 2005.

- Gi6i han pham vi nghién ciru: D¢ tai chi nghién ctu tién thanh thir nghiém
tinh toan dong chay nam luu vyc song Hicu.
4. Phwong phap nghién ciru:

- Phuong phap phan tich théng ké.
- Phuong phap ké thira.
- Phuong phap mé hinh toan.



CHUONG | - NGHIEN CU'U TIM HIEU MO HINH NGUON MO PRMS
CHO LUU VUC SONG HIEU
1.1 Téong quan md hinh PRMS.
1.1.1 Gioi thiéu mé hinh PRMS.

Hé théng mo hinh hoéa lugng mwa-dong chay, phién ban 4 (Precipitation-
Runoff Modeling System IV — PRMS V) phian mém may tinh 1a phién ban cép
nhat ciia md hinh thily van, tham s phan bd, qua trinh vat Iy thuong duoc goi 1a
Hé théng mé hinh mua - dong chay (PRMS) (Leavesley va nhitng nguoi khac,
1983). Cac muc tiéu chinh cta phién ban méi nay van gidng nhu cac phién ban
trude d6 [9]: (1) md phong cac qua trinh thuy vin bao gom bdc hoi, thoat hoi nude,
dong chay, thdm, dong chay sat mit va dong chay ngam duogc xac dinh boi can
bang ning luong va nude cua tan cdy, tuyét pha va ving dat trén co so thong tin
khi hau phéan bd (nhi¢t o, lvong mua va buc xa mat troi); (2) moé phong can béng
nudce thuy vian & quy mé luu vuce song cho cic quy mé thoi gian tir ngdy dén thé
ky; (3) tich hgp PRMS véi cac mé hinh khac duge sir dung dé quan 1y tai nguyén
thién nhién hodc v6i cac moé hinh tir cic nganh khoa hoc khac; va (4) cung cap
thiét ké mo-dun cho phép lwa chon cac thuit toan quy trinh thuy vin thay thé tir
thu vién mo-dun PRMS-TV tiéu chuan.

Mot s6 hinh thirc cia PRMS d4 ton tai ké tir khi phat hanh 1an dau tién vao
nam 1983. Cac phién ban dau tién duoc lap trinh cho cac hé thong may tinh 16n
thoi béy gi0. Sau do, vao nhiing nam 1990, PRMS da duoc 13p trinh lai dé tan
dung loi thé cua cong nghé may tinh may tram k¥ thuat. Nhitng phién ban trudc
cia PRMS-IV duoc mé ta ngin gon dudi day:

1983: PRMS ban dau dugc phat trién nhu mot dia don.

Chuong trinh FORTRAN 77 bao gém cac thuat toan dugc ma hoa trong cac
chuong trinh con, mdi chuong trinh dai dién cho mot qua trinh vat 1y riéng 1é cua
chu trinh thuy van (Leavesley, 1973; Leavesley va nhiing nguoi khac, 1981;
Leavesley va nhitng ngudi khac, 1983, Leavesley, 1989). Ddi v6i cac qué trinh
lién quan dén phan phdi nhiét do, phan phdi birc xa mat trdi, bay hoi, thoat hoi
nuéc va dong chay bé mit, hai hodc nhiéu thuét toan khac nhau da dugc ma hoa,
mdi thuat toan dai dién cho mot cach tiép can khac nhau. M6t thuét toan cu thé da
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duoc chon tai thoi diém chay bé“mg cach dat cac gia tri trong tép dau vao. Khai
niém thiét ké mo-dun nay cho phép tao va ap dung mot mé hinh phu hop nhat cho
mot nghién clru nhét dinh va hd tro muc tiéu dai han dé mé rong kha nang mo
phong quy trinh ¢ san cia PRMS (Leavesley va nhitng ngudi khac, 2005). Cau
tric ctia phién ban PRMS niam 1983 khac biét dang ké so véi PRMS-IV & chd viéc
st dung ban dau cac dinh dang "thé duc 15" cho cic tép dau vao, biéu d6 dau ra do
may in dong tao ra, sit dung hé théng luu trir va truy xuat dir liéu nudc qudc gia
ctia Co quan Khao sat Pia chat Hoa Ky (USGS) (Hutchinson, 1975) va cac thong
s6 k¥ thuat ngon ngir kiém soat cong viée can thiét dé thuc thi PRMS trén cac hé
théng may tinh Amdahl va Prime (Leavesley va cac hé théng khac, 1983) da duoc
thay thé bang cach sir dung céc tép dé kiém soat dau vao, thuc thi va dau ra cia
chuong trinh.

1996: Mic du hiéu qua tinh toan, quy trinh can thiét dé thém céac thuat toan
quy trinh thiy vin vao ma goc 1a khong day du. Do d6, kién triic va cu tric mo-
dun ctia PRMS di dugc thiét ké lai dé cho phép tich hop t6t hon va kha nang phat
trién thudt toan quy trinh thuy van. Cau trc méi nay 1a Hé thong mé hinh héa mé-
dun USGS (MMS) (Leavesley va nhitng nguoi khac, 1996; Leavesley va nhitng
nguoi khac, 2002), mot hé thong tich hop phan mém may tinh duoc phat trién dé
mo phong nhiéu qua trinh can bang nudc, ning luong va dia hoa sinh hoc bao gom
PRMS. Cac thuat toan quy trinh thity van co ban trong PRMS, nhu dugc mo ta boi
Leavesley va Stannard (1995), da dugc duy tri trong phién ban MMS; tuy nhién,
viée str dung MMS cho phép b sung céac thudt toan quy trinh méi va ting cuong
nhiéu tinh ning va kha ning trong PRMS gbc (Leavesley va nhitng nguoi khac,
2005). Nhimg bd sung ndy bao gom cac hé thong dit liéu d6 hoa va ndi mang tin
dung strc manh tinh toan tang 1én.

2014: Phién ban hi¢n tai cia PRMS, PRMS-IV, da dugc thiét ké nhu mot
chuong trinh doc lap co thé duoc thuc thi trén nén tang Linux hodc Microsoft
Windows. Theo mdt s6 cach, PRMS-IV c6 thé quay trd lai cac khai niém va thiét
ké ctia cac phién ban PRMS sém nhat. Phan 16n cac chiic ning hd tro dugc cung
cép bdi MMS d bi loai bo dé chuyén sang ché do "thyc thi hang loat" dé co tinh
linh hoat téi da cua Gmg dung va hiéu qua tinh toan. Céch tiép can nay ciing hd tro
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tinh di dong tdi da gitra cac may tinh chay h¢ diéu hanh Windows va Linux. Viéc
phat trién PRMS-IV nhan manh tinh dé trién khai, cai dat va do tin cay so vdi cac
khéi niém MMS vé "xdy dung mo hinh". Tuy nhién, m6-dun va thu vién chuc
nang dugc phat trién cho phién ban MMS ciia PRMS di duoc ching minh 1a hiru
ich va da dugc giir lai trong PRMS-IV.

1.1.2 Tong quan vé PRMS.

PRMS-IV 13 mdt mé hinh thuy van, tham sé phan bd, qua trinh vat 1y duoc
str dung dé mo phong va danh gia phan tmg luu vuce ctia cac két hop khi hau va sir
dung dat khac nhau. Phan Gmg véi lugng mua binh thudng va cuc doan va tuyét
tan ¢ thé dugc mo phong dé danh gia nhiing thay doi trong quan hé can bang
nuéc, ché do dong chay, quan hé d6 4m dat va nap nudc ngdm. Mdi qué trinh thity
van duoc biéu dién trong PRMS-IV b:lfmg mot thuat toan dua trén dinh luat vat ly
hodc méi quan hé thuc nghiém vdi cac dic diém thuc do hodc udce tinh.

Kha ning tham s phan b6 duoc cung cap bang cach phan ving luu vuc
thanh cac don vi phan tng thuy van (HRU) dua trén cac thudc tinh vat 1y ctua luu
vue nhu do cao bé mat dat, 4o ddc, loai tham thuc vat, loai dat va mo hinh khi hau
khong gian va thoi gian. Cac cum tir "phan tng thiy van" hoac "phan tng cia luu
vuc song", dé cap dén anh hudng cta nhitng thay d6i trong cac thudc tinh nay dbi
vai1 viéc mo phong cac qua trinh thuy van. Cac thudc tinh vat Iy va phan g thuy
van cia mdi HRU duoc gia dinh 12 ddng nhat. Can bang nudc va can bang nang
luong duoc tinh toan hang ngay cho mdi HRU. Téng cac phan hdi cua tat ca cac
HRU, duogc tinh trong sb trén co s& don vi dién tich, tao ra phan g luu vuc hang
ngay trong cau hinh co ban nhat. Ngoai ra, PRMS-IV c6 thé cung cép cac phuong
phap dinh tuyén noi bo phirc tap hon c6 sin cho cac img dung mé hinh hoa phirc
tap hon.

Viéc xem xét muc dich va do chinh xac cta cac thuat toan qua trinh thily van
trong thu vién PRMS-IV d3 dan dén viéc viét lai ma ngudn thanh ngdn ngir 1ap
trinh FORTRAN 90. Viéc viét lai nay da dan dén (1) mot ma ngudn co thé duoc
tich hop dé dang hon véi cac mo hinh khac nhu mé hinh Dong chay nudc ngam
va nude mit (GSFLOW) két hop USGS (Markstrom va cac md hinh khac, 2008);
(2) do on dinh va do tin cay cao hon; (3) cai thién kha ning bao tri va hod trg; va
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(4) tu tao dir li€u. Ngoai ra, da can than dé dam bao r:?mg két qua moé phdng tur
PRMS-IV c6 thé so sanh véi cac phién ban PRMS trudc do6; tuy nhién, stra 15i,
thuat toan cap nhat va cAu tric mo hinh phat trién c6 thé dan dén su khac biét gilia
cac tinh toan dugc thuc hién bd1 PRMS-1V va céc phién ban trude.

M6 hinh mau PRMS-IV cua mét luu vuc song ban dau duge mo ta boi
Leavesley va nhiing nguoi khac (1983). Pau vao cia mé hinh thily van 1a cac gia
tri chudi thoi gian ngay vé luong mua, nhiét do khong khi t6i thiéu va tdi da va
blrc xa mat tro1. Burc xa mat tro1 ngay co thé dugc ude tinh ndi bd bdi mo hinh néu
n6 khéng dugc cung cip boi ngudi dung. Luong mua ¢ dang mua, tuyét hodc hdn
hop cua ca hai déu bi giam do bi gitr lai béi tham phu thyc vat; Lugng mua khong
bi gift lai boi1 tham phu thuc vat trd thanh lugng mua thuc té duoc dua dén bé mat
luu vuc. Pau vao nang luong cuia nhiét do khong khi va birc xa mat troi thac drfly
cac qua trinh bay hoi, thoat hoi nudc, thang hoa va tuyét tan. Cau triic cta luu vuc
song dugc khai niém hdéa nhu mot loat cac bé chira, doan sudi va hd. Viéce str dung
thuat ngir "bé chira" trong PRMS-1V, dé cap dén co ché luu trir nude trong mo
hinh PRMS-IV chit khong phai ao hodc ho vat 1y duoc sir dung dé luu trit va diéu
tiét nudc (vi du, cac bé chtra nude [bé chira dong chay wu tién, mao dan va trong
luc]). Boi voi mdi bude thoi gian ciia md phong, luong nude duge luu trit trong
cac bé chura, doan sudi va hd duge goi 1a "trang thai". Luong nudc di chuyén giita
cac yéu tb nay duoc goi 1a "théng lugng". Phan tng thily vin mé phong cta luu
vuc song dugc dac trung boi cac trang thai va thong lugng nay. PRMS-IV duy tri
can bang nudc trén toan bd luu vuc cling nhu trén cac bé chira riéng 1é, cac doan
sudi va ho.

Ving dat dai dién cho mot phan ciia 16p phu dat c6 thé mat nude thong qua
su boc hoi va thoat hoi nude. PO siu cia vung dat duoc xéac dinh boi do sau ré cay
trung binh ctia loai tham thyuc vat chiém uu thé bao phu bé mat dat. Lwu trit nude
trong vung dat duoc tang 1én do su xAm nhap cia lugng mua va tuyét tan va can
kiét do bbc hoi va thoat hoi nude. Luogng nudc xam nhap la lugng mua thyc té trir
di dong chay bé mat. Luu trit va luu lugng nudc-dat trong ving dat duoc tinh dén
v&i mét loat cac bé chtra khai niém, nhu duge mé ta trong ph?m "Vung dat va bé
chtra nudc ngdm". Nude di chuyén giita cac bé chira ndy trén co s cac diéu kién
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tién dé va tinh chat dat. Bé chira vung khong thdm nuéc dai dién cho mot khu vue
khong c6 kha ning xam nhap. Bé chira ndy c6 kha nang luu gitr toi da phai duoc
thoa man truéc khi dong chay bé mit vao subi s& xay ra (Leavesley va nhimg
nguoi khac, 1983).

Tuyét tan chay duogc xac dinh boi sy can bang nude va ning lugng dugce tinh
toan trén cac goi tuyét, tich tu, thang hoa va tan chay. Luong mua thyc té va dong
chay bé mit c6 thé gop phan luu trir triing trén bé mat. Luu trit triing bi can kiét
do tran va bay hoi. Luu lugng vao bé chira nudc ngam dén tir ving dat. Nudc
ngam nay sau d6 trd thanh dong chay ngam dén sudi va ho. Nudc ciing co thé roi
khoi bé chtra nuwdc ngam thong qua bé chira nude ngam, dai dién cho dong chay
ngam xuyén luu vuc hodc duéi dong chay.

Dong chay bén vao cac kénh sudi duoc tinh bang tong dong chay bé mit, dong
chay bé chira dudi bé mit va dong chay ngam. Trong cac luu vuc phire tap hon,
nudc cd thé do tir bé chira ndy sang bé chtra khac trude khi dén cac kénh sudi.
Dong chay ciing ¢ thé dugc luu trit va suy giam boi cac ho.

1.2 Piéu kién ap dung PRMS.

Ké tir khi phat hanh 1an dau, d3 c6 nhiéu img dung caa PRMS. Vi du, di c6
nhiéu mg dung mo hinh PRMS duoc phat trién dé quan 1y nude va tai nguyén
thién nhién; Cac ing dung nay danh gia phan ng thity van d6i voi nhimng thay doi
trong diéu kién luu vuc. Trong nhitng nim gan day, PRMS da duoc sir dung dé
danh gia phan Gng thay van d6i voi bién doi khi hau.

PRMS-IV yéu cau luu vuc d6i trong phai dugce phan biét theo khong gian
thanh mot tap hop cac don vi thay van duy nhat. Qué trinh phan biét khong gian
nay thuong duoc thyuc hién thong qua viéc str dung chuong trinh may tinh hé thong
thong tin dia 1y (GIS). Su roi rac cho phép bién d6i khong gian trong dau vao mo
hinh va két qua mé phong. Cac két qua nay co thé dugc danh gia tai timg don vi
riéng 1€ hoac tai cac nhém don vi. Ung dung PRMS-IV duya trén nam loai don vi
khong gian : (1) mién mo hinh, (2) doan subi, (3) HRU, (4) bé chua va (5) luu vuc
con.
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Hinh 1.4 Cac thanh phan cuia sy cin ’bi'mg ning lwong tuyét, tich liy,
tuyet tan va boc hoi [9].

Mién md hinh (Model Domain)

Pic diém ky thuat chinh x4c cua khu vuc dia 1y dugc md phdong boi
PRMS-IV 1a bat budc. Khu vuc dia 1y nay dugce goi 1a "mién mo hinh". Mot
mién md hinh dién hinh cho PRMS-IV bao gém mét hodc nhiéu luu vuc bé mit,
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trong d6 luu vue song duge dinh nghia 1a dién tich dat chay vao dong sudi phia
trén mot vi tri nhat dinh (Chow va nhitng nguoi khac, 1988, trang 7). Cac cach
khac dé xac dinh mién mé hinh c6 thé bao gdm (1) ranh gidi dugc xac dinh boi
cac mo hinh mé phong khac hodc (2) cac khu vuc nhan tao nhu khu vuce do thi,
canh dong nong nghiép hodc ranh gidi chinh tri.

Poan sudi (Stream Segments)

Mot doan subi 1a didc diém dia 1y nho nhat dé mo phong dong chay phan
ludng xay ra trong luu vuc song. Dong chay nay c6 thé 1a phu du, khong lién
tuc hodc lau nam. Mot mang ludi thoat nudce bao gém mét hodc nhiéu doan sudi
phai duoc giéi han béi mién md hinh. PRMS-IV sé tinh toan dong chay bén,
dong chay vao va ra & mdi doan sudi. Ngoai ra, ngudi dung cé thé chi dinh dong
chay tai bat ky doan sudi nao.

Pon vi phan wng thiy van (Hydrologic Response Units)

Mién mé hinh dugc phan chia thanh mot mang ludi cac HRU bé mit dat.
Viéc phan chia nay co thé dua trén cac dic diém thuy van va vat ly nhu ranh
gi6i thoat nudc; do cao bé mit dat, do doc va hudng; loai va do che phu tham
thuc vat; st dung dat; phan bd luong mua, nhiét d§ va burc xa mat tro1; hinh thai
dat va dia chat; va huéng dong chay. Mdi HRU duoc gia dinh 1a dong nhét vé
cac dic diém thuy van va vat 1y ndy cling nhu phan tng thily vin cia né. Trong
PRMS-IV, mot can bﬁng nudc va mot can béng nang lugng duoc tinh toan tai
mdi budc thoi gian md phong cho mdi HRU. Mdi HRU dugce x4c dinh bang mot
chi s6. Viéc gan chi s cho HRU 14 tity ¥, nhung céc chi s6 phai 1a duy nhat, lién
tiép va bat dau tur 1.

Viéc phan dinh mién mé hinh thanh cac HRU c¢6 thé duoc tu dong hoa
v6i sy hd tro ctia phan tich GIS. Mot trong ba phuong phap phan dinh khac nhau
thuong duogc stir dung (Viger va Leavesley, 2007): (1) phuong phap topo, dan
dén cac suon d6i va miat phang dong chay c6 hinh dang khong déu; (2) phuong
phap dua trén ludi, dan dén cac hinh chir nhat déu din; hodc (3) phuong phap
khong lién tuc, din dén nhiéu da giac doc dao va khong déu, duoc xac dinh boi
su két hop ctia cac dic diém luu vuc, c¢6 thé bao gom dija hinh, khi hau va tham
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thuc vat.

Trong PRMS-IV, mdi HRU c¢6 thé dugc chi dinh 1a mot trong bén loai:
dat, ho, triing, hoac khong hoat dong. HRU dét 1a loai HRU phé bién nhat; HRU
dat mo phong tit ca cac qua trinh thay vin. Nhiéu tng dung chi bao gdm cac
HRU dét. Khi mién mo hinh bao gém cac ho 16n, cac khu vue nay nén duoc
phan dinh riéng va chi dinh 1a HRU loai hd. Triing 12 cac HRU loai dt trong d6
cac thanh phan dong chay bé mat va dong chay gitra cac 16p dat ciia dong chay
ngang khong c6 mit. Cac HRU nay thuong tuong tng véi cac khu vuc thap
trong mién mo6 hinh ma thu nhin dong chay va chi dong gép vao dong chay
nuédc ngam. HRU khong hoat dong cho phép cac khu vuc trong mién mo hinh
dugc loai trir khoi mo phong PRMS-IV. Tuy chon nay dugc st dung cho muc
dich hiéu chinh va tich hgp v61 cdc mo hinh mo6 phong khac..

Ho (Lakes)

HO 12 mot loai HRU dic biét, dugc mod phong véi cac thuat toan khac
nhau c6 thé ap dung cho céc tinh chét thity van ciia hd. H6 HRU thuong duoc
mo ta trén co s¢ pham vi dia Iy cia chiung & muc nudc cao. Trong PRMS-1V,
cac ving nudc co thé duge mod phong dudi dang HRU kiéu hd hodc luu trit tram
cam bé mit trong HRU kiéu dét lién. Lam thé ndo cic ving nudc cy thé nén
dugc md phéng phu thudc vao kich thudc ctia chung, va quan trong hon, vao
anh huong cta co thé nudce dbi v6i phan tmg thiy van cia luu vuce song.

Lwu vuce con (Subbasins)

Mot khu vure con ctia mién mo hinh déng gop dong chay dén mot diém cuy
thé (vi duy, tram do dong chay, ciu trac kiém soat, hodc doan suéi) 6 thé duoc
xéc dinh 12 mot tiéu luu vue. Tiéu luu vuc duge dinh nghia 1a tap hop cac HRU
va thuong duoc sir dung dé tinh toan dong chay trong mot phan cia luu vuc.

Phan Chia Thoi Gian

Dong thoi gian lién tuc, trong mot khoang thoi gian do nguoi dung xac
dinh, phai dugc phan chia thanh mét loat cac budce thoi gian hang ngay cho mot
mo phong PRMS-IV.
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Ho Chtra Luu Trir Vang Pat va Nuwéc Ngam

PRMS-IV tinh todn ham lugng nudc trong ving dat bang mot hé thong ba
ho chira khai niém. Viéc st dung thuat ngir “hd chira” dé cap dén co ché luu trix
nudc khai niém va khong phai 1a mot ao hodc ho vt 1y dugc sur dung dé luu trir
va diéu tiét nudc. Cac hd chira khai niém ving dat ndy bao gdm hd chia dong
chay wu tién, hd chira mao dan va ho chira trong luc, va chung trung khdp trong
khong gian vat 1y. Cach nude di chuyén giita va dugc luu trit trong cac hd chira
vung dat va nude ngdm quyét dinh phan 16n kha ning va han ché cia PRMS-I1V
trong viéc du doan dong chay.

A B

GIAI THICH

DPon vi va so phan Ung thiy van
Ranh gidi luu vuc

Phan doan va sé luong

Hudng dong chay

7
O~
—
A

Hinh 1.5 Phan dinh cac don vi phan tng thiy van cia lwu vue gia dinh

Tram do dong chay

dwoc xac dinh tir 1, ciu tric lién két va B, cdu tric lién két, khi hiu va
tham thuc vat [9].
Bé chira Dong Chay Uu Tién

Ham luong nude trong dat vuot ngudng dung tich ddng rudng co thé dugc
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phan bo vao hd chira dong chay uu tién. HO chira nay tinh dén dong chay ngang
nhanh qua cac khe hd 16n trong cdu trac dat. Dung tich ctia hd chira dong chay
uu tién duoc xac dinh bot sy chénh 1éch gitra do bao hoa téng thé cta dat va
dung tich dong rudng. Cac phién ban trude cuia PRMS khong tinh dén hd chira
dong chay uu tién

Bé Chira Mao Din

Hd chira mao din dai dién cho ham lugng nudc trong dit ndm giita cac
ngudng héo va dung tich déng rudng. Nudc trong hd chira nay duoc giir lai boi
lwc mao dan va khéng di chuyén. Dung tich ctia hd chira nay déi khi duoc goi
la ham lugng nudc co san cua cau trac dat. Cac diéu kién trudc do cua ho chira
mao dan anh huong dén sy thAm, thoat hoi nuéc va dong chay bé mat. HO chtra
mao dan chi duoc mé phong trong cac phan thAm nudc cia mdt HRU. Trong
cac phién ban trudc cia PRMS, ho chtra mao dan dugc goi 1a ho chira ving dat

Bé Chira Trong Luc

Ham luong nuéc trong dat vuot ngudng dung tich dong rudng cling co
thé dugc phan bd vao ho chira trong Iyc. Ho chira nay tinh dén dong chay ngang
cham va thoat nudc xudng ho chira nudc ngam tir cau triic dat. Dung tich cta ho
chtra trong luc dugc xac dinh boi sy chénh 1€ch gitra do bao hoa téng thé cua
dat va dung tich déng rudng trir di dung tich cua hd chia dong chay uu tién.
Trong cac phién ban trudc cua PRMS, ho chua trong luc dugc goi la ho chua
dudi bé mat

Bé Chira Nuéc Ngam

Nudc di chuyén vao ho chira nude ngdm dudi dang dong chay thang ding
tir vang dét (bo sung, hinh 1). Muc dich chinh ctia hd chira nudc ngam 1a dé tinh
toan thanh phan dong chay co ban ciia dong chay. Nuédc di chuyén ra khoi ho
chtra nu6e ngam dudi dang dong chay nude ngam dén mang ludi sudi hodc dén
bé nude ngam, 14 nude roi khoi mién mo hinh

Mo phong PRMS-IV vé chu trinh thily vin cta luu vuce séng dugc chia
thanh 17 quy trinh. Mdi qué trinh nay dai dién cho mét trong nhitng qua trinh

thity van chinh (vi du: dong chay bé mat, dong chay sat mat hodc dong chay
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ngém) hodc mot nhiém vu bién tap (vi du: doc dir li¢u d4u vao hoic tao bao céo
dau ra). Mdi qua trinh duoc thuc hién theo dung thtr ty boi PRMS-IV dé mo
phdéng phan tmg thily van cua luu vuc song.

Chu trinh thay vin dugc mo phong trong PRMS-IV bang 17 quy trinh,
dan dén tong cong 39 mo-dun. Ngoai trir 8 mo-dun bi loai bo.

Khi ¢6 nhiéu hon mot mo-dun cé sdn dé moé phong mot qua trinh, ngudi
dung c6 thé chon mo-dun nao s& sir dung bang cach chi dinh mo-dun d6 lam dau
vao trong Tép diéu khién. Tép diéu khién 1a tép dau vao bit budc, trong d6 nguoi
dung chi dinh cai dat kiém soat cach PRMS-1V sé& chay.

Céc qua trinh trong PRMS-1V nhu sau:

Quaé trinh dong chay tang

M6-dun Cascading Flow (dong chay tang) tinh toan cac bién dinh tuyén
duoc st dung boi cac mo-dun khac dé dinh tuyén dong chay bén (dong chay bé
mit, dong chay sat mat va xa nudc ngam) tir HRU, bé chitra hoic doan sudi 1én
dbc xudng doc. Sir dung dong chay ting cho phép dong chay bé mit va dong
chay sat mat tir HRU dé b6 sung tham hut luu trir dat-nude cia HRU xudng déc
truée khi dugce tinh 1a dong chay. Pudng din dong chay giita cic bé chira nude
ngam c6 thé khac voi duong dan dong nude mit. Vi chi c6 moét mo-dun dé mo
phong qua trinh nay, nguoi dung khong chi dinh lua chon nay trong Tép diéu
khién.

QU4 trinh cAn bang ning lwong mit troi

M6-dun Bang ning luong mit trdi (soltab) tinh toan bang 366 (sé ngay
t6i da trong mot nam) gia tri blrc xa mit troi rd rang va do dai anh sang ban ngay
cho méi HRU duya trén d6 doc, khia canh va vi d6. Mo-dun nay ciing tinh toan
céc gia tri cia birc xa mit trdi trén bau trdi 16 rang ¢ bé mit nim ngang tai trung
tam mién mo hinh cho mdi ngay trong nam. Vi chi c6 mot mo-dun dé mé phong
qua trinh nay, nguoi dung khong chi dinh lya chon nay trong Tép diéu khién.

Qua trinh chubi dir liéu thoi gian

M0o-dun Dit liéu chudi thdi gian (obs) x4c dinh tinh kha dung cua dit lidu
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do dugc cho tirng budc thoi gian dugc chi dinh trong Tép di li¢u. Dir liéu do
duoc yéu cau 1a (1) lwong mua va (2) nhiét d6 khong khi t6i da va tbi thiéu. Di
li¢u do tuy chon, néu duoc chi dinh trong Tép dir li¢u, cb thé bao gém buc xa
mit troi va dong chay. Vi chi c6 mot mo-dun dé mo phong qué trinh nay, nguoi
dung khong chi dinh lya chon nay trong Tép diéu khién.

QU4 trinh phan phoi nhiét do

C4c mo-dun phan phdi nhiét do (temp_Ista, temp laps va temp_dist2)
phan phdi nhiét d6 khong khi hang ngay t6i da va t6i thiéu cho mdi HRU. Nguoi
dung phai chon mo-dun Phan phéi Nhiét d6 bang cach dit tham sd diéu khién
temp_module trong Tép diéu khién thanh tén mé-dun Phan phdi Nhiét 6 hop
1¢ (bang 2). Ngoai ra, mo-dun phan phdi khi hau két hop (ide_dist hodc xyz_dist)
hodc mo-dun phan phdi khi hau tién xir 1y (climate_hru) ¢ thé dugc chon lam
quy trinh phan phéi nhiét d6. Néu ngudi dung chon ide dist hodc xyz_ dist cho
qua trinh Phan phdi nhiét d6, mo-dun d6 ciing phai duoc chon 1am quy trinh
Phén phéi luong mua.

Qua trinh phén phdi lwgng muwa

Cac mod-dun phan phdi lwong mua (precip lIsta, precip laps va
precip_dist2) phan phdi lwong mua cho mdi HRU. Ngudi dung phai chon mé-
dun Phan phdi luong mua bang cach dat tham sb diéu khién precip mo-dun
trong Tép diéu khién thanh tén mo-dun Phan phdi lugng mua hop 18 (bang 2).
Ngoai ra, md-dun Phan phéi Khi hau Két hop (ide_dist hodc xyz_dist) hodc mo-
dun Phan phéi Khi hau Tién xtr Iy (climate_hru) c6 thé duoc chon 1am quy trinh
Phan phdi Lugng mua. Nhu da néu 6 trén voi quy trinh Phan phdi nhiét d6, néu
ngudi dung chon ide dist hodc xyz dist cho qua trinh Phan phéi luong mua,
mo-dun d6 ciing phai dugc chon lam quy trinh Phan phdi nhiét d6.

QUua trinh phan phoi khi hiu két hop

Cac md-dun ide dist va xyz_dist phan phdi nhiét 46 va luvong mua tdi da
va tbi thiéu cho mdi HRU. Pé chon mét trong cac mo-dun nay, phai chon ciing
mot tén mo-dun cho ca quy trinh phan phdi nhiét d6 va dau vao quy trinh phan
phdi luong mua bang cich dat cac tham sé diéu khién temp module va
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precip_module trong Tép diéu khién.

M6-dun phan phdi khi hau theo HRU (CBH) (climate_hru) cung cip céc
phuong phap dé nhép cac gia tri khi hau hang ngay, chudi thoi gian, dugc phan
phéi trude cho mdi HRU nhu mét giai phap thay thé cho viée sir dung cac mo-
dun phan phdi khi hau c6 sin trong PRMSIV. Do d6, c¢6 thé st dung bét ky
phuong phép nao dé xtr 1y trudc va phan phdi cac gia tri khi hau cho HRU bén
ngodi md phong PRMS-IV. Vi dy, luong mua c6 thé dugce phan phdi tir ludi
chudi thoi gian (chang han nhu tir mé hinh luu thong chung hodc bo dir lidu
radar) dén mdi HRU véi 16p pht trong sb khu vuc gitra ban do ludi mua va ban
dd HRU. Céc loai gia tri khi hau cé thé dugc doc béi mé-dun climate hru la
(1) lugng mua hang ngay, (2) nhiét d6 khong khi toi da va tdi thiéu, (3) thoat
hoi nudc tiém nang, (4) birc xa mat troi, (5) thoat hoi nude hoat dong va (6) do
am. Cac gia tri nay duoc doc tir cac Tép khi hau theo HRU (CBH) riéng biét cho
tung loai dir licu, mdt t€p cho cac loai 1, 3, 4, 5 va 6 va hai té€p cho loai 2. T¢p
CBH c¢6 dinh dang giong voi Tép dit lieu PRMS (Markstrom va cac tép khac,
2008, hinh A1-1). Bat ky su két hop ndo cua cac kiéu dir liéu nay déu co thé
dugce nhap vao mo phdong. Do do, cé thé st dung mot dén séu loai va tdi da bay
tép CBH. Céc loai dit liéu khong duogc chi dinh bﬁng cach st dung Tép CBH,
dugc tinh toan va phan phdi cho timg HRU bang cach sir dung mo-dun phan
phdi khi hau da chon. Nguoi dung chon mé-dun climate hru bang cach dat bat
ky tham sd diéu khién nao temp module, precip module, solrad module,
transp_module va et_module va tén dudng dan lién quan cua (cac) Tép CBH
bang cach dit cac tham s diéu khién tmin day, tmax day, precip day,
swrad_day, transp_day va potet_day tuong tng trong Tép diéu khién.

QUuA trinh phan phoi birc xa mit troi

Cac mo-dun phan phdi birc xa mit troi (ddsolrad va ccsolrad) phan phdi
buc xa mit trdi cho moi HRU. Cac mo-dun nay bao gém céc thuat toan dé ude
tinh birc xa mat tro1 khi dit 1iéu birc xa mét tro1 dugc do khong co san. M6-dun
climate hru co thé dugc st dung dé nhap buc xa mat troi truc tiép tir mot tép.

Nguoi ding phai chon mo-dun Phan phdi birc xa mat troi bang cach dat tham
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s6 diéu khién solrad md-dun trong Tép diéu khién thanh tén mé-dun Phan phdi
blrc xa mat troi hop 1€.
Qua trinh thoat hoi nwéc theo thoi gian

Cac mb-dun Thoi gian thoat hoi nudc (transp_frost va transp tindex) xac
dinh xem tham thyc vat chiém wu thé trong mdi HRU c6 dang hoat dong hay
khong. Ngoai ra, cac gia tri thoat hoi nudc c6 thé dugc phan phdi trude cho mdi
HRU va dau vao cho PRMS-IV bang cach str dung md-dun climate_hru duoc
mo ta trong phan "Quy trinh phan phdi khi hau két hop" trong béo cdo nay.
Nguoi dung phai chon mo-dun Thoi gian thoat hoi nude bang cach dat tham sb
diéu khién transp_module trong Tép diéu khién thanh tén mo-dun Thoi gian
thoat hoi nudc hop 1¢€.

Qua trinh thoat hoi nuéc tiém niing

Cé4c mo-dun thoat hoi nudc tiém niang (potet  hamon, potet_jh, potet_hs,
potet_pt, potet penmon va potet_pan) tinh toan lwong thoat hoi nude tiém ning
trong HRU. M&-dun climate_hru c6 thé dugc sir dung dé nhap thoat hoi nudc
tiém nang truc tiép tir mot tép. Nguoi dung phai chon mo-dun thoat hoi nude
tiém ning bang cach dit tham s6 diéu khién et module trong Tép diéu khién
thanh tén mé-dun thoat hoi nudc tiém ning hop 18 (bang 2).

Qua trinh nwéc tich dong

M6-dun nudc tich dong (intcp) tinh toan luong mua va tuyét bi chin bai
tham thuc vat, lugng boc hoi ciia mua va tuyét bi chan, va luong mua thuc té va
tuyét roi dén dat hodc tuyét. Vi chi c6 mot mo-dun dé mé phong qua trinh nay,
nguoi ding khong chi dinh lua chon nay trong Tép diéu khién.

Qua trinh tuyét

M6-dun Snow (snowcomp) mé phong sy khai dau, tich liy va can kiét
clia mot goi tuyét trén mdi HRU. Mo-dun nay tinh toan tuyét tan, d6 sau ciia goi
tuyét, mat dg, trong duong nudc long, ham luong nudc ty do, nhiét d goi tuyét,
suat phan chiéu va dién tich che phu cia mdi géi tuyét. Vi chi c6 mot mo-dun

dé mo phong qua trinh nay, nguoi dung khong chi dinh Iya chon nay trong Tép
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diéu khién.

Qua trinh dong chay bé mit

Cac md-dun Dong chay bé mat (srunoff smidx va srunoff carea) phan
ving tuyét tan va lugng mua thyc té dén bé mit dat vao dat xam nhap hodc xam
nhap, dong chay bé mit du thira trén cac phan thim ctia mdi HRU. Cac mo-dun
nay ciing tinh toan sy bay hoi tir cac phan khong thAm nudc ctia mdi HRU. Cac
mo-dun nay ciing tinh toan sy bay hoi, dong chay va thim tir luu trir trAm cam
bé mat. Nguoi dung phai chon mé-dun Surface Runoff bang cach dit tham sb
diéu khién srunoff module trong Tép diéu khién thanh tén mo-dun Dong chay
bé mat hop 18.

Quaé trinh chay trong dat

M6-dun chay trong dat (ving dét) tinh toan luu trit va tit ca cac dong
chay vao va ra trong ving dat cho méi HRU. Dong chdy vao ving dat bao gom
su xam nhap dugc tinh toan béi mo-dun dong chay bé mat. Dong chay ra tir
ving dat bao gdm thoat hoi nude, dong chay cham, dong chay wu tién va dong
chay bé mit du thira bio hoa. Luu trir tuyét ddi va thay doi trong luu trit ving
dat dugc tinh toan boi mo-dun nay. Ngudi dung phai chon mo-dun Soil-Zone
bang cach dat tham sé diéu khién soilzone module thanh soilzone.

QU4 trinh nuwéc ngim

M6-dun Nudc ngam (gwflow) tinh toan luu trit nudc ngam va tat ca cac
dong chay vao va ra dén va di tir ving bdo hoa cho mdi HRU. Dong chay vao
ving bao hoa bao gdbm qua trinh nap lai duoc tinh toan boi mo-dun Vung dat.
Dong chay ra tir ving bdo hoa bao gdm dong gop dong chay co s& vao dong
chay va dong chay ngdm ra khoi mién mé hinh khong duoc tinh bai dong chay.
Luong luu trit tuyét di va nhimng thay doi trong luu trit trong ving bao hoa ciing
duoc tinh toan bdi mo-dun nay. Vi chi c6 mot mo-dun dé mé phong qua trinh
nay, nguoi dung khong chi dinh lya chon nay trong Tép diéu khién.

QUuA trinh dong chay trong sudi, song (Streamflow)

Cac mo-dun Streamflow (strmflow, muskingum, strmflow in_out va
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strmflow_lake) tinh toan téng streamflow ra khoi mién mé hinh bang cach tinh
tong cac dong gop cho streamflow duoc tinh toan boi cac mo-dun khac. Nhiing
dong gop nay ludén bao gdm dong chay co sd, dong chay sat mit va dong chay
bé mat truc tiép. Tuy thudc vao cAu hinh mo-dun, ching ciing c6 thé bao g6m
cac thanh phan khac cia streamflow. Pinh tuyén ludng 16 rang c6 thé hodc
khong thé dugc str dung boi mo-dun Streamflow. Nguoi dung phai chon mé-
dun Streamflow bang cach dit strmflow module tham sé diéu khién trong Tép

diéu khién thanh tén mo-dun Streamflow hop 8.
Trinh tu hoat dgng PRMS-1V

Qua trinh thyc hién mé phong PRMS-IV bao gom mét chudi 12 giai doan
nhu hinh 1.6.

[ E]

Hinh 1.6 Trinh ty tinh toan cia PRMS-I1V.
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Trong d6 timg giai doan duoc dién ra nhu sau:

1. M6 phong bat dau bang cach doc Tép diéu khién va gan cac mo-dun
dugc chi dinh cho cac quy trinh va tuy chon tinh toan tuong img ctia chung. Noi
chung, cac mo-dun da dugc gan theo cach nay dugc goi la "Mo-dun hoat dong."

2. PRMS-IV thuc hién churc nang "khai bao" cua tat ca cac mo-dun hoat
dong theo trinh tu thich hop. Budc nay phan bd cac mang va xac dinh cac tham
s6 va bién thuc té dugc str dung trong mo phong bai cac mo-dun hoat dong.

3. Gia tri tham sd duoc doc tur Tép tham s6. Néu cac gia tri khong duogc
chi dinh cho mot tham s trong T¢p tham s6, cac gia tri mac dinh s€ dugc gan.

4. PRMS-IV thyc hién chtic ning "khoi tao" cua tit ca cac mo-dun hoat
dong theo trinh tu thich hop. Cac bién trang thai va thong lugng cho cac mo-
dun dang hoat dong dugc khaéi tao va cac gia tri tham s6 dugc kiém tra tinh hop

A

1€.

5. Vong lap budc thoi gian bat dau chic nang "chay".

6. Pbi voi mdi budce thoi gian, cac bién dau vao, ¢ thé bao gom luong
mua, nhiét do khong khi va cac gia tr1 dong chay do duogc, dugc doc tur Tép dir
liéu (day 1a Quy trinh dir liéu chudi thoi gian).

7. PRMS-IV thyc hién tit ca cac md-dun hoat dong theo trinh ty thich
hop bat dau bang viéc phan phdi thong tin khi hau va nang lugng cho HRU (bao
gom Phan phdi nhiét d9, Phan phéi lugng mua, Phan phdi khi hau két hop, Phan
phéi blrc xa mat troi, thot gian thoat hot nude va cac qua trinh thoat hoi nudce
tiém an). Thong tin ndy duoc st dung dé thuc ddy mo phong cac qua trinh thity
van duogc chon.

8. Cac trang thai va thong luong HRU trén bé mit dat duoc tinh toan boi
cac mo-dun md phong cac qua trinh bé mit (bao gom Quy trinh danh chin tan
cdy, tuyét va dong chay bé mit). Sau do, cac trang thai va thong lugng HRU con
lai dugc tinh toan béi cac md-dun moé phong cac qua trinh dudi bé mit (bao gdm
Vung dat, Quy trinh nudc ngam).

9. Cac quy trinh mang ludong duoc tinh toan md phong cac quy trinh
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streamflow va lake dynamics (bao gdm Quy trinh Streamflow).

10. Sau khi tat ca céc tinh toan dugc hoan thanh trong mot budc thoi gian,
két qua duoc tom tit va ghi vao cac tép dau ra (Quy trinh tom tat).

11. Dit liéu dau vao cho budc thoi gian tiép theo duge doc va cac budce
6—10 duoc lap lai cho dén khi hoan thanh budc thoi gian cudi cung.

12.Tat ca cac két qua cudi cting duoc ghi va cac tép dau ra dugc dong lai.

Tép dau vao va diu ra

Dit liéu dau vao cho mé phong PRMS-1V duoc chi dinh trong mot sb tép
phai duoc chuan bi trude khi mo phong. Tén, vi tri va trong mot s6 truong hop,
dinh dang cua cac tép nay dugc chi dinh bdi nguoi dung. Céc tép dau vao va
dau ra cho md phong PRMS-IV dugc mé ta dudi day.

Tép diu vao

Ba tép dau vao dugc yéu ciu cho méd phong PRMS-IV. D6 1a tép diéu
khién, tép dit liéu va tép tham s, loai tép dau vao tht tu 14 tép Khi hau theo
HRU (CBH) dugc yéu cau néu mo-dun climate hru di duoc chi dinh cho bat
ky quy trinh ndo. Mo ta ngin gon vé timg tép dau vao theo sau, mo ta chi tiét
tung tép dau vao dugc cung cép tai Phu luc 2.

Tép diéu khién chura tit ca cac tham sé diéu khién ma PRMS-IV sir dung
trong qua trinh mé phong. C6 nam loai tham s6 diéu khién co ban duoc chi dinh
trong tép nay:

(1) nhiing diéu lién quan dén thyc thi mé hinh, (2) nhiing diéu lién quan
dén dau vao mo hinh, (3) nhiing diéu lién quan dén dau ra mé hinh, (4) nhiing
diéu lién quan dén diéu kién ban dau va (5) nhiing diéu lién quan dén dic diém
k¥ thuat cia cac moé-dun dang hoat dong. Cu thé, Tép diéu khién duoc st dung
dé chi dinh tén tép dau vao va dau ra, ndi dung cua tép dau ra, ngay bat dau va
ngay két thiic mo phong va cac mo-dun hoat dong.

Tép dit liéu chira dit liéu chudi thoi gian do duoc st dung trong mo phong
PRMS-TV. Céc dit liéu ddu vao nay c6 thé bao gom lugng mua hang ngay, nhiét
d6 khong khi toi da va t6i thiéu, birc xa mat troi, bc hoi, luu luong dong chay
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thuc do, do am, tbc do gid va tuyét. ft nhat mot chudi thoi gian phai duoc chi
dinh. Chudi thoi gian mua hang ngay va nhiét d6 khong khi ti da va téi thicu
13 bat budc dé mo phong trir khi thong tin nay duoc nhap bang tép CBH.

Tép tham s6 chira cac gia tri ciia cac tham s6 duoc chi dinh cho tirng mo-
dun khong thay ddi trong qué trinh mo phong. Tép nay ciing dugc si dung dé
chi dinh kich thudc ciia mang cho cac tham s6 va bién duge chi dinh trong ca
Tép tham sb va Tép dir lidu.

Cac tép CBH chira chudi gia tri thoi gian cho mdéi HRU, cho mot quy
trinh cu thé, duoc doc dudi dang dau vao trong qua trinh mo6 phong.

Tép diu ra

Bén tép dau ra co thé duoc tao trong md phong PRMS-IV: tép luong
nude, tép tham sé thong ké, tép hinh hoa va tép két qua ban do.

1.3 Téng quan luu vire sdng Hiéu.

S6ng Hiéu 1a mot nhanh song 16n cua song Ca nam & phia Tay Bac tinh
Nghé An kéo dai tir 19°20° t6i 19°50°, vi do bac 104°30° téi 105°20” kinh d6
déng. Véi dién tich luu vuc 5417.17 km? chiém 19.6% dién tich luu vuc song
Ca. Phia Bic va Tay Bic giap tinh Thanh Hoéa, phia Tay giap nudc cong hoa
dan chu nhan dan Lao, phia Pong giap dong bang dién yén Quynh, phia Nam
giap huyén Anh Son va Con Cudng.

Luu vuc bao gom dét dai cac huyén Qué Phong ( trir x3 Thong Thy) Quy
Chau, Quy Hop, Nghia Ban, Tan Ky va 3 xa Thanh Son, Tho Son, Binh Son
cua huyén Anh Son va 7 xa Thanh Quan, Thanh Phong, Thanh Lam, Xuan
Binh, Hoa Quiy, Cat Van, Yén L& thuoc huyén Nhu Xuan tinh Thanh Hoa (Bang
2.1).
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Bang 2.1 Dién tich cach huyén lru vie song Hiéu

Tén huyén Dién tich
Qué Phong 1445.4 km?
Quy Chau 1075.1 km?
Quy Hop 987.97 km?
Nghia Dan 712.39 km?
Tan Ky 708.60 km?
Anh Son 90.06 km?
Nhu Xuan 397.65 km?
Tong: 5417.17 km?

(Nguon: Quy hoach twdi va cap nude song Hiéu tinh Nghé An)

Dién tich luvu vuc phan 16n 13 d6i nui, dia hinh & day c6 huéng dbc dan tir
Tay Bac xudng Pong Nam. Phia Tay va Tay Bac duong phan thiy di trén do cao
1000m. Vung bién gié1 Viet Lao 1a day nui cao trén 1100m c6 dinh Po loan 1570m,
puco cao 1124m.

Vé phia Nam, Tdy Nam d6 cao cta cac diy ndi giam dan chi dat ( 500m—
600m) nhu cac dinh nai thudc phan luu dong chinh song Ca va song Hiéu. Phia
déng 13 ving ddi c6 do cao (100m-200m).

Trong luu vire ¢6 nhimg diy nui cao dic biét 1a dinh Bu Khang cao 1585m,
chia lru vie 1am 2 phan. Phan tir Quy Chau trd 1én ¢6 dang hinh 1ong chao, & giita
1a cac thung liing, xung quanh bao boc boi cac nui cao. Phan ha luu ¢6 dang hinh
chit U hudng vé phia Nam. Ngoai nhitng ddy nai bao quanh va & trong long luu
vuc, song Hiéu con chiu anh hudéng ciia cac day nuii 16n phia Bac, c6 huéng Tay
Bic-Dong Nam kéo dai ra tan bién phan cach ving déng bang Thanh Hoa-Nghé
An ngin gié mua Pong Bic tran xubng luu vuc.

Toan bd luu vue c6 d cao trung binh 303m thung liing song twong d6i rong
dat bang sen 1an doi nui dang bat up. Pong bang & day thoai, c6 d6 doc khoang
(10°-12°). Tir Ban Mong tré xubng thung liing song trai rong, nhat 13 vi tri pha Sen

sau dd luu vuc thu hep dan téi cira song. Do dia hinh chia cit nhu vay nén trong
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pham vi nho, dac diém khi hau cling co sy khéc biét dan t6i ché do thiy van cling
khac nhau.

Diy Truong Son Béc ¢ phia Tdy Nam ngin huong gié mua Tay Nam tran
vao luu vyc trong mua he 1a nguyén nhan gay nén gi6 Lao. Chinh day ndi nay lam
cho v6 s6 lugng mua it trong ca 2 mua

Pit cila cac huyén Qué Phong, Quy Chau phan 16n 13 perabitich, phat trién
trén da me sa di€p thach, & do cao ( 300-700)m co tﬁng day ( 0.5-1.0)m. Pat c6 do
phi 16n, do am cao, mau vang va vang nhat. o) vung ddi ¢6 d6 cao dudi 300m la
loai peralite c6 tang canh tac day 0.5m. Ving ven song va ven cac khe sudi 1a dat
pht sa dbc tu, mau den thich hop véi viée trong cay laa nude. Dat nay thuong hay
bi lay thut.

Ving Quy Hop va noéng truong 3 thang 2 thd nhudng chinh 13 peralitic mau
vang do trén da sét, viung thi tran Quy Hop 14 peraletic d6 nau trén san pham phong
hoa cua da voi, ving Tam-Dong-Hop 14 peralitic mau vang trén phu sa co.

Ven song Dinh 1a d4t phu sa méi duoc bdi dap, con lai dai bd phan dat dao luyén
Quy Hop 1a peralitic d6i nGii mau vang nhat, vang do.

Ving ha song Hiéu: bao gom dat dai ctia huyén Nghia DPan, Tan Ky, 3 x4
ctia Anh Son thanh phan tho nhudng rat phong phu.

Khu néng trudng Tay Hiéu, Nghia Khanh, Nghia Pirc, Nghia An chi yéu la
dat Bazan c6 tang phu day trén 1.0m, do rong trén 60%.

Vung nong truong 1 thang 5 va cac xa Nghia Trung, Nghia Ho1, Nghia Tho,
Nghia Thuén, Nghia Long, Nghia Loc ving ndy dudi cao trinh 70m 1a dat ddc tu
c6 két cAu chit ché. Trén cao trinh 70m c6 hai loai dat Bazan va peralitic mau nau
d6, trén san pham phong pht cta da voi.

Nong truong Dong Hiéu 1a dat Bazan c6 tang canh tac day trén 1.0cm.
Nong trudng 19 thang 5 chu yéu 1a peralitic vang d6 trén da sét va c6 mot it Bazan.
Nong trudng cd do dat chu yéu 1a peralitic vang do trén dé sét, co tang canh tac
day 0.5m va mot phan dat Bazan.

Vung Tan Ky: ven song 1a dat phu sa, nong trudong séong con thé nhudng
chinh peralitic nau vang trén phu sa ¢ rat thich hop voi viéc cay trong 1au nim,
vung giap Anh Son 13 peralitic vang db trén da sa co tng canh tac day 0.5cm.
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Tham phu thuc vat

Rung & song Hiéu nam rai rac khap luu vuc. Song phan 16n rimg con hién
nay tap trung & cac huyén Qué Chau, Quy Chau, Quy Hop. Dién tich rimg che phu
trong luu vuc ngay cang bi giam nhanh d&én nim 1994 con 34%, do téc do phat
trién dan s cao, clng véi tip quan tham canh cung véi di cu cua dong bao cac
dan toc. Hon nira cac l1am truong cua Nha nudc dong trén dia ban hang nam khai
thac mot luong gd 16n. Song viéc trong rimg tai sinh khong duge may da 1am cho
dién tich dat trong, ddi troc ngay cang tang. Trong nhimg nim vira qua téc do rimg
giam 5% nam khoang (1.200ha/nam). Tuy dién tich rimg & day giam nhiéu nhung
so v6i dién tich dat c6 ring & cac dia phuong khac trong toan quéc, luu vuc van
thudc ving c6 16p phii bé mit cao. Song dién tich dat trong ngay cang nhiéu.
Trong tuwong lai tiém ning phat trién rimg trén luu vuc song Hiéu con rat 16n, trong
s6 180 ngan ha dat trong ddi troc c6 125 ngan ha can khoanh nudi khoi phuc va
trong méi. Pé khac phuyc tinh trang suy giam dién tich timg luu vuc, can ddy manh
phat trién dong bd cac nganh kinh té x4 hoi, dau tu két cdu ha ting. Pong thoi can
phai thay doi tdp quan du canh, du cu bang kinh té rimg, lam thuy loi dam bao yéu
cau tudi 6n dinh, han ché viée pha rung.

Dong chay nam

Luu vuc ¢6 lugng mua nam trung binh dat: tir (2000 — 2200) mm. Dong chay
nim binh quan nhiéu nam trén luu vuc 169 m¥s, tuong Gmg véi tong lugng
5.33x10° m¥/nam, tng vi mo sd dong chay: 31.61 Is/km?.

O day su phan phdi dong chay trong luu vire khong déu, phu thude vao dic diém
dia hinh va mua. Ving thuong nguon mé s6 dong chay trung binh nhiéu nam dat
39.61 I/s/km3, v6i luu lugng mua binh quén dat (2.100-2.200) mm.

O trung ha luu luong chi dat: 1.500 dén 1.600 mm. Dong chay khu giira tir
Nghia Khanh dén Quy Chau chi dat 51.4 m%/s, voi mé sé 24.9 1/s/km?, tong luong
dong chay 1.62x10° m2,

Cac luu vuc nhd ¢6 md sd dong chay bé. Khe 13 23.0 1/s/km?. Séng Sao 22
I/s/km?. Nhin chung day 14 lwu vuc doi dao vé ngudn nude. Tuy dién tich luu vuc
chi chiém 23.2% dién tich luu vuc song Ca ( tinh t6i Yén Thuong ) nhung dong
chay nam ctia n6 chiém 33.3% dong chay cta song Ca.
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Dong chay mua kiét

Mula kho tir thang 12 dén thang 4, luu luong giam dan tir thang 12 va dat cuc
tiéu vao thang 3,4. Tai Nghia Khanh luu lugng nhé nhat con xay ra vao thang 8
chiém ty 18 5.9%. Dong chay kiét &r nhimg luu vuc 16n kha doi dao, nhung & luu
vuc nho dong chdy thang kiét chi 6.5 1/s/km?.

Nguén nude mua can trén luu vuc nho bién ddi kha manh, tai Quy Chau hé
s6 bién d6i Cy cta thang 2 14 0.57, thang 3 13 0.49 thang 4 13 0.37. Tong luong
nude tng véi tan sudt 75% vao thang 7 1 52.5x108 m®. Thang 4 tai Quy Chau dat
58.3x10° m®,

Dong chay kiét nho nhat quan trac duoc trén dong chinh séng Hiéu tai Nghia
Pan 11.5 m%s. Tuong ung véi md sb 2.9 1/s/km? Tai Nghia Khanh 17.8 m%s
tuong tng véi mé sb 4.42 1/s/km?. Tinh chat kho han & ddy thé hién ¢ sy xuét hién
dong chay binh quan 10 ngay nho nhat vao thang 4,5 13 thoi ky can nudc cho sinh
hoat, canh tac va chan nuoi.

Dong chay lii

Do hoat dong ctia cac loai hinh thé thoi tiét gdy mua, dic biét 13 bao hodc ap
that nhiét déi, gay & dién tich rong cho toan vung Bic Trung B6 1a 4nh hudng
manh toi luu vyc song Hiéu. O day i 16n xay ra hang nam, tai thuong nguén
trong c4c thang 8, thang 9 chiém ty 18 cao hon so v&i Nghia Khanh. S6 tran 1ii 16n
vao thang 11 & Quy Chau it hon Nghia Khanh.

Nhiét do

Nhan t6 hoan luu cing voi diéu kién dia hinh luu vuc, 1am cho ché d6 khi

héu luu vuc c6 nhitng dic diém riéng biét. Nhiét d6 trung binh tai Quy Chau 23.2°
C, thang c6 nhiét d6 thap nhat 16.9° C.
Nhiét d6 that nhat & Quy Chau 1a 0.4°C ngay 30/11/1973 va -0.2°C ngay
30/12/1975 & Tay Hiéu, 5°C ngay 2/1/1974. O B6 Luong va Vinh 4°C thang
12/1914. Nhiét do trung binh téi cao xay ra vao thang 7 dat 34°C ¢ Quy Chau,
34,1°C & Tay Hiéu. Cao nhét tuyét d6i do duoc 41.3°C ngay 12/1/1966 & Quy
Chau, 41.6°C ¢ Tay Hiéu, 41.1°C & P6 Luong ngay 13/5/1966 va 41.2°C & Vinh
thang 6/1912

Do am
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D6 am twong ddi trung binh nhiéu nam dat 86.6% & Quy Chau, 85.9% & Tay
Hiéu, 84% & Quy Hop.

Do 4m tuong ddi thép nhat xdy ra vao thang 6,7, theo s6 liéu do duogc 17%
ngay 19/6/1969 & Quy Chau va 16% ngay 15/7/1981 ¢ Quy Hop.

Béc hoi

Béc hoi trung binh nhiéu nim do bang piche dat 695 mm & Quy Chau, 88
mm & Tay Hiéu, 945 mm & Quy Hop. Thang c6 bdc hoi piche nhét 14 thang 2 dat
: 40.2 mm ¢ Quy Chau, 37.6 mm ¢ Tay Hiéu, 29.4 mm & Vinh.
Bdc hoi 16n nhét xdy ra vao thang 7 dat 77.4 mm & Quy Chau, 120 mm & Quy
Hop, 114 mm & Tay Hiéu, 174 mm & Vinh.
Kha ning bdc hoi xay ra 16n ¢ cac tram gan ven bién. Nhitng ving nuiscao khuat
gi6 nhu Quy Chau véi tbe do gio trung binh nim nho luong bdc hoi giam 13 rét.

Ché d6 mua

Do diéu kién dia hinh, ché d6 khi hau nhu nhiét do, do am, bdc hoi, gio, co
lién quan téi ché ¢6 mua ¢ ving. Luong mua ¢ ving thung liing ha séng Hiéu dat
( 1.500- 1.600)mm. Vung nii cao ciia huyén Qué Phong dat ( 2.100-2.400)mm.
S6 ngay mua trong luu vuc dat binh quan 143 ngay trong mot ndm. So voi cac
ving khac & ddy c¢6 lwong mua twong ddi it. Do su chuyén tiép khi hau phia Bac
mua mua & day bat ddu sém, c6 xu hudng kéo dai & phan ha luu va phia Pong
Nam ctia luu vye. Miia mua ¢ dat bat dau tir thang 5 va két thuc vao thang 10,
luong mua chiém ty 1¢ trung binh 86% lwong mua ndm. Mua kho chi chiém 14%
lwong mua nim. Ba thang tir thang 1 dén thang 3 tong lwong mua trung binh chiém

4.1% luong mua nam.
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CHUONG Il — SO LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Thu thap, xir Iy s6 liéu KTTV luu vue séng Hiéu;

2.1.1. Thu thdp s6 liéu KTTV, dia hinh.

Dit liéu dau vao.

S6 liéu ddu vao mo hinh bao gém dir liéu khong gian va dit liéu thudc tinh.

Céc ban do thuong dugc dung dé tinh toan bao gdm:

- Ban ¢ DEM luu vuc song Hiéu.

- Ban db st dung dat luu vuc song Hiéu.

- Ban d6 mang ludi song sudi.

- Ban dd hé théng ludi tram do khi tuong, thuy van.

Dit liéu thudc tinh bao gom:

- Vi tri dia 1y cac tram do trén luu vuec.

- 6 liéu thuy van bao gom lugng mua trung binh ngay va luu luong trung
binh ngay.

S liéu khi tuong va thiy van duoc lay tir Trung tim Mang ludi khi tuong
thuy van, Tong cuc Khi twong Thuy vin bao gom sd liéu mua ngay tir nam (1996-
2015) va s liéu luu lugng nude trung binh ngay tir nim (1995-2016)

Ban dd dija hinh duoc dua vao duéi dang DEM, con ban do st dung dat va
loai dat duoc dua vao mo hinh dudi dang shape file.

2.1.2. Phan tich, xu Iy dir liéu.

Dir liéu dia hinh.

D& liéu dia hinh cta luu vuc song Hiéu dugc tai vé tur trang
http://gdex.cr.usgs.gov/gdex/ dudi dang mé hinh d6 cao sé (DEM) véi do phan
giai khong gian 30m va duoc dwa vao Arc GIS dé xir Iy sao cho ban d6 DEM bao
trum ranh gidi luu vue song Hiéu. Déng thoi, dit liéu DEM d3 duoc hiéu chinh vé
hé toa 40 UTM WGS84 48N (Hinh 2.1).
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Hinh 2.1: Ban @6 DEM bao trim luu vuc sdng Hiéu
Dir liéu sir dung dat.

Ban d6 sir dung dat (Land use) 2015 duoc cung cap boi dy an: Quan li thién
tai Viét Nam (VN-Haz/W85), géi thau C1 — C1: “Panh gia rui ro chuyén siu cho
8 luu vuc song va lap ké hoach phong chéng thién ta cho 10 tinh vung dy an” duoc
dua vao PRMS duéi dang polygon nhu hinh 2.2.
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Hinh 2.2: Ban d6 sir dung dat (land use) lwu vuc sdng Hiéu 2015
Ban d6 st dung dat Iuu vuc song Hiéu véi 12 loai dat khac nhau dugc chia
theo bang ma sir dung dat nhu bang 2.2:
Bang 2.2 Cac loai hinh sir dung dit trén lwu vire song Hiéu

Dién tich | Dién tich
STT Tén Ki hiéu Tén Viét Nam

(ha) (%)
1 Row Crops AGRR | Cay trong dat nong nghiép | 47058.3 9.7
2 | Urban residential land | UDRN Dit ¢ tai thanh thi 87.8 0.0
3 Urban Industrial UIDU | Khung cong nghi¢p d6 thi | 2485.4 0.5
4 Forest-Evergreen FRSE Rurng thuong xanh 231376.2 47.5
5 Forest-Deciduous FRSD Rurng rung la 65615.5 135
6 Forest-Mixed FRST Hon hop ring 42881.0 8.8

Residential-Low .
7 ) URLD bat ¢ tai nong thon 38908.1 8.0
Density
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Dién tich | Dién tich
(ha) (%0)

Pit trong laa 20832.7 4.3

9 Water WATR Nudc 8014.7

10 | Urban Transportation | UTRN Giao thong do thi 703.4
11 | Urban Institutional | UINS Thé ché db thi 22588.2
12 Range Shrubland RNGB Pham vi Shrubland 6997.0

STT Tén Ki hi¢u Tén Viét Nam

8 RICE RICE

1.6
0.1
4.6
14

Dir liéu thd nhudng.

FID | Shape* | OBJECTID | gid | domsoil

faosoil

Type Shape_Leng | Shape_Area
3 0] Polygon 1 58|Ao A090-2/3¢ | Orthic Acrisols within 90cm, medium and fine textured, steeply d ted to i 226186 0.058197
1|Polygon 2 76|l HLc-Bk-c Lithosols, Chromic Luvisols and Calcic C. L , steeply dissected to 0.865414 0.046628
2 Polygon 3 77 |Af Af60-1/2ab |Ferric Acrisols within 60cm,coarse and medium textured, level to gentlyundulating and roliing to hilty 1.387743 0.027226
3 [Polygon 4| 230(Ao0 A0107-2bc | Orthic Acrisols within 107 cm, medium textured,rolling to hilly and steeply dissected to 4.800273 0.289418

Hinh 2.3: Ban d6 loai dat lwu vuc séng Hiéu
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Dir liéu ban d6 thd nhudng trén lanh thd Viét Nam 1a dit liéu vé 16p phu vat
chét trén bé mait lanh thd dugce tham chiéu hé toa d6 WGS 84. Dit liéu bao gém
cac thudc tinh nhu: m3 loai dat duoc phan chia theo FAO, loai dét. Dt liéu duoc
tham chiéu phan loai dit theo thé gidi cua FAO. Dir lidu dugc liy tir
https://opendata.vn/dataset/tho-nhuong-be-mat-lanh-tho-viet-
nam/resource/1635albe-7d97-4939-a4c9-8bd203fe6eec dua vao PRMS dé xay
dung ban db phan loai dat (Hinh 2.3).

Dix liéu thoi tiét.

460000 T 4s0000 “s00000 520000 540000 560000
L L 1 1 1

¢é

%f o
Quy Chau

; :

; {

; :

; :

%‘ Chu thich
A Tram Thidy Véan 1600,000

*  Tram Khi Twgng
0510 20 30 40

Mang ludi song e KM E
Hinh 2.4 Ban dé tram do mwa hru vue song Hiéu

T T T T T T
460000 480000 500000 520000 540000 560000

Khi hau cta luu vuc cung cép nang luong, do am va xac dinh tim quan trong
tuong ddi ctia cac thanh phan trong chu trinh thuy vin. Di liéu thoi tiét can thiét
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bao gdm lugng mua ngay, nhiét d6 khong khi trong ngay 16n nhit; nho nhét, birc
xa mit troi, toc do gi6 va do am tuong déi. O nghién curu nay, do am, nhiét do,
gi0, d6 4m tuong dbi, hé sé ning duoc dua vao mo hinh duéi dang mo phong.

O nghién ctru nay dit liéu thuc do mua duoc cung cip bsi Trung tAm Mang
ludi khi tuong thay van, Téng cuc Khi tugng Thity van gom 4 tram thay van (tram
Quy Chau, tram Quy Hop, tram Nghia Khanh, tram Nghia Pan). S6 lidu duge
cung cip trong giai doan 1995-2015.

Dir liéu dong chay thwe do.

Dir liéu luu lugng dong chay thuc do duge cung cap boi Trung tim Mang
lui khi twong thuy van, Tong cuc Khi twong Thay vin, va dugc sir dung dé danh
gia két qua mo phong dong chay cia mo hinh PRMS. Tram thily vin Quy Chau
nam trén doan song chinh cta song Hiéu véi kinh d6 (105.117) va vi do (19.567)
1a tram cap 1 véi yéu td do dac chinh 1a myuc nude va luu luong dong chay.

2.2 Nghién ciru itng dung PRMS mé phéng dong chay lwu vuwe song Hiéu.

Do tinh hinh luu vuce song Hiéu c6 cc thong s trén bé mat thay doi ca vé
khong gian va thoi gian, can phai thiét 14p cac mo-dun cho phu hop.

PRMS c6 cac mo-dun dé ap dung nhu sau:

M0o-dun diéu khién tinh toan: call_modules

M6-dun diéu khién tinh toén (call modules) xac dinh trinh ty tinh todn va
cac mo-dun PRMS-IV dang hoat dong va dat co va kich thudc méd phong. Mo-dun
nay ghi danh sach cac mo-dun dang hoat dong vao man hinh ctia nguoi dung. Pau
vao cho M6-dun diéu khién tinh toan dugc doc tir Tép diéu khién.

MoO-dun lwu vue: Basin

M6-dun luu vuc (Ivu vuc) khai bao va tinh toan cac bién mién. Mo-dun nay
duogc thyc thi trude vong lip budce thoi gian cia md phong. Mo-dun kiém tra tinh
nhét quan trong cac tham s6 dau vao va tinh toan va khdi tao cac bién ndi bd mién,
1am cho ching c¢6 sin cho ca&c md-dun PRMS-IV khac. Vi du vé cac bién noi bd
duoc tinh toan bdi Mo6-dun luu vuc bao gém cac khu vuc cia mdi HRU khéng

tham nudc va khong tham nudc.
M0o-dun dong chay ting: cascade
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M6-dun dong chay tang (tdng) cung cip quy trinh dong chay theo tang tuy
chon dé dinh tuyén cac dong chay duoc tinh toan tir HRU 1én déc xudng dbc va
bé chira nudc ngdm (GWR). Mo-dun ndy cho phép dinh tuyén dong chay giita cac
don vi khong gian dugc phan dinh trén co so thay ddi dia hinh, st dung dat, khi
hau, tinh chét dat va cac don vi dia chat dé tinh dén nhiing thay d6i trong phan tng
thity van, thoi gian va mo hinh thoat nuéc khi nuée di chuyén tir phan déc 1én
xuéng ciia luu vyc song.

Moi duong din dong chay duoc chi dinh bang cach bét dau tir diém dbc cao
nhat va di qua dbc xuéng dé két thic trong mot doan sudi, hd HRU hoic swale
HRU. Céc duong dan dong chday khac nhau co thé duoc chi dinh cho nudc mat
(dua trén HRU) va nuéc ngam (dua trén GWR); Tuy nhién, cac dudng dan dong
chay ngam phai két thiic trong mot doan sudi.

Qua trinh dong chay tang cho phép cac dudng dan phuc tap, bao gom dinh
tuyén dong chay dén nhiéu HRU xung quanh. Hinh 2.5 cho thdy mé hinh dinh
tuyén gitta 10 HRU va 4 doan sudi dé minh hoa cach dong chay c6 thé dugc dinh

tuyén tir HRU dén HRU va sau d6 dén mang ludng doc theo cac con duong khac
nhau.

Hinh 2.5 Vi du két néi Pon vi phan dng Thiy van (HRU) véi mgt doan
song. HRU dwgce danh so tir 1 dén 10 va doan sudi tir 1 dén 4.
Néu HRU dugc roi rac chi dya trén dia hinh, két noi s€ 1a dinh tuyén mot-

mot. Tuy nhién, néu HRU duoc phan biét trén co s& cac yéu t6 khac, chéng han

nhu dai do cao, ludi thong thuong hodc mo hinh sur dung dat, thi c6 thé sur dung

dinh tuyén nhiéu-nhiéu dé dinh tuyén dong chay xép tang trén co so phan dién tich

trong HRU hodc GWR déc 1én déng gop dong chay cho ting doan doc HRU,

GWR hoic doan subi (hinh 1-2). Mot gia dinh cta quy trinh xép tang 1a dong chay
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dugc dinh tuyén tir/dén cac HRU, GWR va cac doan ludng lién ké&; Tuy nhién,

ngudi ding c6 thé chi dinh bat ky lién két tang nao c6 gia tri thily van.

M ~—
4 21\}

A B

A ®
Chu thich L

7

Ranh gidi luu vuc T
Phén doan va sb luong ludng O
Hudéng dong chay -
Tram do dong chay ¢ dau ra

Hinh 2.6 Dong chay ting ciia dong chay bé miit va dong chiy sat mit giira cac
don vi phan ng thiy vin va cic doan sudi. Dong chay xép tang dwoc md ta
tir 1, cAu truc lién két, khi hau va tham thwe vat; va B, mét lw6i chénh léch
hiru han (tir Markstrom va nhirng nguwoi khac, 2008) [9].

Mo0O-dun bang niang lwong mat troi: soltab

Cac bang bao gdm cac udc tinh hang ngay vé tiém ning (bau trdi quang
dang) buc xa mat troi song ngan (soltab_potsw) cho mdi HRU dugc tinh toan trén
co s& gid gilta mit troi moc va mit troi lin (sotab_sunhrs) cho mdi ngay trong
nam cho mdi HRU trong soltab mo-dun. Birc xa mat trdi séng ngan tiém ning
cling dugc tinh cho mdi ngay trong nim cho mdt mit phang nam ngang & bé mit
tam clia mién.

UGc tinh d6 nghiéng hang ngay duoc tinh tir (Meeus, 1999):

E =—1[ECxcos(Jd —3)xrad] (1-1)

Trong do:
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E la d§ nghiéng cua do hoang dao, gbc cua Mat troi;

EC 1a do léch tAm cua quy dao Trai dat (xap xi 0,01671), radian;

Jd  langay cua sd nim (3 dugc trir vao sd ngay vi ngay mit troi trong nim
bat dau vao Ngay 29 thang Chap), ngdy; va Rad 1a tdc d6 quay vong cua Trai dat
(xap xi 0,0172), radian mdi ngay.

Mo0-dun di li¢u chudi thoi gian: obs

M6-dun dit liéu chudi thoi gian (obs) doc cac bién chudi thoi gian tir Tép dir
liéu, 1am cho ching c6 sin dé nhap vao cac mo-dun khac va xuét ra Bién théng ké
va Tép hinh hoa.

Cac phép do khi twong vé lugng mua (lugng mua), nhiét do khong khi (tmax
va tmin), boc hoi (pan_evap) va biic xa mit troi tiém ning (solrad) duge phan phoi
cho mdi HRU boi cac md-dun khac. Néu solrad khong duoc chi dinh trong Tép
dir liéu, mot gid tri dugc udc tinh cho moi ngay trong ndm cho mdi HRU
(soltab_potsw) bang mo-dun Bang ning lugng mat troi (soltab).

MOG-dun nhiét do

Nhiét d6 khong khi dugc st dung trong tinh toan bay hoi, thoat hoi nudc,
thoat hoi va tuyét tan cho mdi HRU. M6-dun phan phdi nhiét do tinh toan va phan
phéi nhiét 46 khong khi tbi da, t6i thiéu va trung binh theo d6 C va d6 F cho mdi
HRU cho mdi budc thoi gian.

Cac md-dun xyz_dist va ide_dist cung cip hai thuat toan phan phdi nhiét do
bd sung.

D6 cao ciia mdi tram do nhiét 3o khong khi co thé duoc chi dinh bﬁng feet
hodc mét (dit thong s elev_ don vi thanh 0 doi vé6i feet va 1 d6i voi mét). Hé s6
ty 16 mat hiéu luc hang thang phai duoc biéu thi bang don vi phu hop véi don vi
nhiét do va do cao quy dinh.

Mo0O-dun lwgng mwa

M6-dun phan phdi lwong mua xac dinh hinh thirc (mua, tuyét hodc hon hop)
va phan phdi lugng mua cho mdi HRU véi mdi bude thoi gian. Luong mua do
duogc ¢ thé duge nhap bang don vi inch hodc milimét (thong s6 precip_units: 0
cho inch, 1 cho milimét). Két qua duoc tinh bang don vi inch. Ba mo-dun phan
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phéi luong mua ¢ trong PRMS-IV 1a precip_1sta, precip_laps va precip_dist2.
Cac md-dun xyz_dist va ide_dist cung cap hai thuat toan phan phdi lugng mua bd
sung.

C&c mo-dun khi hau két hop

Cac mo-dun ide dist va xyz_dist phan phdi nhiét d6 va luong mua tdi da va
t6i thiéu cho mdi nhan t6. Khi mot trong hai mé-dun nay duoc chon cho Mé-dun

phan phdi nhiét do, no ciing phai dugc chon cho Mé-dun phan phéi luong mua.

xyz_dist

Mo-dun xyz dist st dung hoi quy ba chiéu, da tuyén tinh dua trén kinh do,
vi d6 va do cao dé phan phdi dir liéu nhiét 46 va lugng mua tir hai hodc nhiéu tram
do hoic tir két qua tai cac 6 ludi ciia md hinh khi quyén (Hay va nhimg ngudi
khac, 2000; Hay va Clark, 2003).

ide_dist

ide_dist mo-dun co thé duoc str dung khi dir liéu tir ba hodic nhiéu tram do
c6 san dé tinh toan va phan phdi lugng mua va nhiét d6. Mo-dun sir dung két hop
trong s6 Khoang cach nghich dao va B§ cao (IDE) dé noi suy dir li€éu tram nhiét
d6 toi da va toi thiéu cho mdi HRU. Phuong phéap IDE dugc phat trién dé st dung
khi c6 du viing phi séng tram trong mién tinh. Néu c6 mot phan dang ké ctia mién

tinh khong c6 dit liéu tram do dugc, thi mot mo-dun thay thé co thé phu hop hon.

M6-dun ide dist xac dinh hai tram khi hau gan nhét c6 do cao trén va dudi do cao
cia HRU nhat dinh va ndi suy tuyén tinh cac gia tri khi hau (precip_elev,
tmax_elev va tmin_elev) cho HRU trén co s& dit liu tir hai tram nay. Noi suy nay
chi dugc thuc hi¢n theo hudéng doc. Dir ligu tram dugc sép Xép theo dd cao va
duong trung binh dong ba tram duoc tinh cho mdi tram trong s6 hai tram gi6i1 han.
Néu d6 cao HRU khong nam trong pham vi do cao cia tram khi hau, thi trung binh
ba tram thap nhat va cao nhit cho luu vyuc song duge sit dung dé udc tinh cac gia
tri khi hau. Tap hop céac tram dugc sit dung trong mé phong duoc chi dinh bang
cach sir dung cac tham so psta_nuse va tsta_nuse.

Céc tram c6 gia tri ngoai hai d§ 1éch chuan so véi gié tri trung binh cho mot
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budc thoi gian khong dugc bao gdm trong tinh toan. Néu ba tram tré xudng c6 gia
tri hop 1€, céac gia tri khi hau s€ duoc tinh tir gié tri trung binh hang thang ctia tram
(cac théng sd psta_month ppt cho lwong mwa va tsta_month max va
tsta_month_min cho nhiét d6 khong khi t6i da va tbi thiéu, twong tmg). Dé tranh
cac gia tri nhiét do khong thuc té, do dbc s& khong vuot qua tdc 6 mat doan nhiét
kho (giam lién tuc 2,4 ° C trén 1.000 mét dat duoc) khi ngoai suy.

Mo0-dun khi hau cho HRU: climate_hru
M6-dun phan phdi khi hau theo HRU (CBH) (climate_hru) cung cap mot

phuong phap dé nhap chudi thoi gian cua cac gia tri khi hau lich str, hién tai va du
kién, duoc phan phdi trude cho mdi HRU. Mo-dun nay mo rong dau vao ciia cac
tac dong khi hau tir cic phuong phép tinh toan va phan phdi c6 sin trong PRMS-
IV dé bao gdm viéc sir dung bat ky phuong phap tinh toan va phan phdi khi hau
nao do nguodi dung xac dinh bén ngoai m6 phong PRMS-IV. Str dung Mo6-dun
phan phéi CBH cung cép mot phuong phép thuan tién dé diéu tra mot loat cac kich
ban bién ddi khi hau tiém ning va tic dong dén tai nguyén nudc.

Bay gia tri khi hau co thé duge chi dinh: (1) luong mua, (2) nhi¢t d§ khong
khi t6i da va tdi thiéu, (3) thoat hoi nudc tiém ning, (4) buc xa mit troi, (5) thoat
hoi nudc hoat dong, (6) toe d6 gio va (7) 46 am twong ddi. Cac gia tri nay duogc
doc tir cac t€p CBH riéng biét cho tung loai dir li€u, mdt t€p cho cac loai 1, 3, 4,

5, 6 va 7 va hai cho loai 2.
Mo0O-dun birc xa mat troi

Tinh toan buc xa sdng ngan hang ngay (swrad) cho mdi HRU duoc uéc tinh
bang cach st dung mét trong ba phuong phap. Mo-dun dau tién, ddsolrad, 1a mot
stra doi ctia phuong phap do-ngay duge mo ta boi Leaf va Brink (1973). Thit hai,
mo-dun ccsolrad, sir dung (1) mdi quan hé giita 46 che phii bau troi va pham vi
hang ngay vé nhiét d6 khong khi va (2) mdi quan hé giita birc xa mat troi va do
che phu cua bau troi. Tuy chon thtr ba 1a nhap céc gia tri buc xa mat troi da dugc
phan phdi trude cho mdi HRU va dau vao bang cach st dung mo-dun climate
hru.

41



Mo-dun Ddsolrad

M6-dun ddsolrad tinh toan blrc xa mit troi séng ngin bang phuong phap
ngay do duoc stra doi (Leavesley va nhitng nguoi khac, 1983). Phuong phap nay
duogc phat trién cho khu vuc Rocky Mountain ctia Hoa Ky. N6 duoc ap dung nhiéu
nhat cho cac khu vuc noi bau troi chu yéu rd rang chiém wu thé vao nhiing ngay

khong c6 mua.

M0-dun Ccsolrad

Viéc tinh toan burc xa mit troi trén moéi HRU, str dung mbi quan hé gitra do
che phul bau troi va pham vi nhiét d6 khong khi hang ngay va mdi quan hé giira
birc xa mat tro1 va do che phu bau trod, duge thuc hién bdi mo-dun ccsolrad. Quy
trinh nay duoc ap dung cho cic ving 4m uét hon, noi xay ra thoi gian che phu
may rong rai cd va khong c6 mua.

Mo-dun béc hoi

Thoit gian thoat hoi nudc hoat dong dugce xac dinh cho mdi HRU b:lfmg mot
trong ba phuong phap do nguoi ding chi dinh. Pau tién, mé-dun transp frost va
frost_date, sir dung phuong phép giét chét bing gia (Christiansen va nhimg ngudi
khac, 2011). Thi hai, mo-dun transp_tindex, st dung phwong phap tiép can chi s6
nhiét d§. Tuy chon thir ba 1a nhap cac gia tri thoat hoi nudc da duoc phan phéi

trudc cho mbi HRU va dau vao bang cach sir dung mo-dun climate_hru.
Mo6-dun transp_frost va frost_date

Tuy chon dau tién dé xac dinh thoi gian thoat ho1 nuéc hoat dong, hodc do
dai mua sinh truong, (mo-dun transp_ suong gia) sir dung phuong phap giét chét
bang gid (Christiansen va nhitng nguoi khac, 2011).

MoO-dun transp_tindex

Tuy chon thir hai dé xac dinh thoi gian thoat hoi nudc hoat dong (mo-dun
transp_tindex) sir dung phwong phép chi s6 nhiét d6. Mo-dun nay tinh toan chi s6
nhiét d6 1a tong tich lily ciia nhiét do toi da hang ngdy cho méi HRU sau khi mo
hinh dat dén thang bat dau thoat hoi nudc (tham sb transp_beg). Thoi gian thoat
hoi nudc hoat dong cho mdi HRU bat dau khi chi sd nhiét do dat dén nguong
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(tham s6 transp_tmax). Thoi gian thoat hoi nudc cho mdi HRU dugce chdm dit
khi m6 phong dat dén thang duoc chi dinh boi tham s transp_end.

M0o-dun bdc hoi tiém niing

Thoat hoi nudc tiém niang (PET) duoc tinh toan cho mdi HRU bang mot
trong bay tuy chon do nguoi dung chi dinh. Vi¢c lya chon mot moé-dun PET cu thé
s& phu thudc vao thong tin c¢é san cho ngudi 14p mo hinh. Cac mo-dun PET it phirc
tap nhit yéu cau thong tin nhiét d6 khong khi duoc do, trong khi cac mo-dun phirc
tap hon ¢ thé yéu cau thém burc xa mit trdi song ngin, 4p suat khi quyén, do 4m
tuong dbi va toc do gi6. Ngoai ra con ¢ hai md-dun cho phép PET do (hodc tinh
toan bén ngoai) dugc nhap truc tiép vao PRMS-IV.

MO-dun potet_jh

Tuy chon dau tién (md-dun potet_jh) sir dung cong thirc Jensen-Haise di sira
d6i dé tinh PET (potet) cho mdi HRU. PET duoc tinh 1a mot ham cua nhiét 4o
khong khi, birc xa mit troi va hai hé sb, thong s6 jh_coef va jh_coef_hru, c6 thé
duoc udc tinh br?lng cach st dung nhi¢t do khong khi khu vuc, do cao va ap sut
hoi bao hoa.

Mo0-dun potet_hs

Tuy chon thr ba (m6-dun potet_hs) st dung cong thirc Hargreaves-Samani,
trong d6 PET dugc tinh nhu mdt ham cta nhiét d§ khong khi hang ngay va buc xa

mat tro1 theo Hargreaves va Allen (2003):
Mo0-dun potet_pt

Tuy chon thir tur (m6-dun potet pt) sir dung cong thirc Priestley-Taylor,
trong 46 PET duoc tinh nhu mot ham cua nhiét d6 khong khi hang ngay, ap sut
khi quyén va blic xa mat trdi theo Priestly va Taylor (1972).

Mo-dun hru_elevHRU 13 d6 cao HRU tinh bang feet.

Do doc cta ap suat hoi bdo hoa so voi dudng cong nhiét d6 khong khi
(vp_slope), tinh bang kilopascal trén mdi d6 C.

MoO-dun potet_pm
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Tuy chon thir nam (md-dun potet pm) str dung cong thirc Penman-Monteith,
trong d6 PET dugc tinh toan nhu mot ham cua nhiét do khong khi, ap suat khi
quyén, do Am tuong ddi, toc do gi6 va birc xa mat troi. Nhiét do tai diém suong
(tempc_ dewpt), tinh bang degress Celsius (Murray, 1967).

Mo-dun potet_pan

Tuy chon thir sau (md-dun potet pan) dugc st dung khi dit li¢u bay hoi chdo
tir mOt hodc nhiéu tram do c6 san. Tram lién két véi mdi HRU duoc chi dinh boi
tham sd hru_pansta. PET duoc tinh tir ¢ bay hoi chao do dugc va hé $6 hang
thang. PET hang ngay cho mdi HRU duoc tinh nhu sau:

potetHRU = epan_coefmonth x pan_evaphru_pansta

MO-dun nwoce tich dong: intcp

Viéc tich dong mua bang tan cay (hru_intcp_stor) va luong mua (net_ppt)
duoc tinh toan nhu mot ham cua mat dd che phu thuc vat va luu trit trong mdi
HRU bang cach sir dung mo-dun intep.

M6-dun tuyét: snowcomp

Mo-dun snowcomp ludn dugc goi boi PRMS-IV va khong can phai duge chi
dinh trong Tép diéu khién. Riéng md-dun nay khi ap dung & VN thi cho cac tham
s6 vé murc ban dau thap nhat.

M0o-dun dong chay bé mit: srunoff smidx va srunoff _carea

Cac mo-dun dong chay bé mat tinh toan dong chay bé mat tir sy xdm nhap
du thira va do bio hoa dat bang cach sir dung khai niém khu vuc nguon thay doi,
trong d6 cac khu vuc tao ra dong chay cta bé mit luu vuc thay doi vé vi tri va kich
thudce theo thoi gian (Dickinson va Whiteley, 1970; Hewlett va Nutter, 1970). M6-
dun srunoff smidx tinh toan cc gia tri nay bang cach sir dung phuong thirc khong
tuyén tinh, bién ngudn-viing, trong khi mé-dun srunoff carea tinh toan chung bang
cach sir dung phuong phép tuyén tinh, bién ngudn-ving.

Nghién ciru chon mot mo-dun dong chay bé mit bang cach dat tham sb diéu
khién srunoff_ module trong Tép diéu khién thanh srunoff carea hoic
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srunoff_smidx.

Mo-dun ving dat: ving dat

Céc qua trinh thily van ving dat duge mo phong boi ving dat mo-dun hoic
su két hop ctia cac mo-dun khong ding nita smbal prms va ssflow_prms. Ngudi
ding co tuy chon cai dit soilzone module tham sé diéu khién trong Tép diéu
khién thanh soilzone hodc smbal prms. Cac md-dun smbal prms va ssflow_prms
chi duoc giir lai dé twong thich nguoc véi cac tng dung PRMS cii hon. Phan con
lai ctia phan nay mé ta Mo-dun ving dat. Cac mo-dun prms smbal prms va

ssflow  duoc ghi lai boi Leavesley va nhitng nguoi khac (1996).
M0o-dun dong chay nwéc ngdm: gwflow

M6-dun dong chay nudc ngam (gwflow) mo phong luu trir va dong chay vao
va ra tir bé chira nuéc ngam (GWR). GWR c6 cong suit vo han va 1a ngudn cua
dong co sé md phong. Cac tng dung duoc phat trién véi cic phién ban PRMS
trude thuong sir dung mét GWR duy nhét cho toan bd mién tinh. Cac tng dung
duogc phat trién voi PRMS-IV phai c6 GWR tuong tng véi mdi HRU.

Mo0O-dun dong chay trong song Streamflow

Streamflow dugc tinh bang mot trong ba tiy chon do ngudi dung chi dinh.
Céch tiép can don gian nhat Id mo-dun strmflow tinh toan tong dong chay roi khoi
mién dudi dang tong dong chay bé mit, dong chay sat mit va dong chay ngdm dén
mang 1u6i sudi. Mé-dun muskingum st dung phuong phap dinh tuyén ludng
Muskingum dé tinh toan luéng dén va di tir cac doan sudi riéng 1é. Mo-dun
strmflow_in_out sir dung cing mot mang luong véi mo-dun muskingum, nhung
dat dong chay ciia mdi phan doan thanh dong vao. Nguoi dung chon Mo-dun
Streamflow bang cach dit strmflow module tham sé diéu khién trong Tép diéu
khién thanh mot trong ba tén mo-dun: strmflow, muskingum hoic
strmflow_in_out.

MoO-dun StrmFlow

M6-dun dong chay tinh tong luu lugng (dong chay bé mat, dong chay sat
mit va dong chay ngam) tir HRU va GWR dé tinh tong luu lugng dong chay ra
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khoi mién. Khong c6 tham s6 dau vao cho mdo-dun strmflow. Tong luu luong
dong chay ra khoi luu vuc song, tinh bang inch mau Anh theo ngay (basin_stflow)

duoc tinh nhu sau:
basin_stflow = basin_sroff +basin_ssflow+basin_gwflow
Mo6-dun Muskingum

M6-dun Muskingum ban dau dugc phat trién cho PRMS boi Mastin va
Vaccaro (2002) va duoc phat trién thém bai Markstrom (2012). Mang dong chay
dugc st dung cho dinh tuyén Muskingum dugc khai niém hoa nhu mot chudi mot
huéng cta cac doan song. Thong thuong, mot phan doan duoc lién két vai mdi
HRU mot mat phang hodc cap HRU ngéan hang trai va phai, nhu duoc chi dinh boi
tham s hru_segment. Md-dun Muskingum c6 cdu triic bén trong cho phép mot
budc thoi gian tinh todn khac nhau cho timg phan doan trong mdi budc thoi gian
hang ngay PRMS. Gi4 tri luu luong dugc tinh toan & cac bude thoi gian tot hon
nay duoc tong hop cho timg phan doan.

Phuong trinh dinh tuyén Muskingum (Linsley va nhiing ngudi khac, 1982)
gia dinh mdi quan hé tuyén tinh giita luu trir va cac dic tinh ciia dong chay vao
(seg_inflow) va dong chay ra (seg_outflow). Luu trit (Zweu triF) trong mot doan sudi,
cho budc thoi gian ndi bo At, dugc tinh nhu sau:

storagesegmentt = k_coefsegment x((x_coefsegment xseg_inflowsegmt ent )+
—(1 x_coefsegment )xseg _outflowstegment )

Mo0-dun strmflow_lake

Hb c6 thé c6 anh huéng 16n dén dong chay, bat ky ving nudc nao chiém
toan bd HRU déu duoc goi 1a ho (tham sé hru_type = 2). H6 duoc gia dinh ¢o
dién tich bé mat khong doi (tham sé hru_area). Lop phu bang, tich tu tuyét va
tuyét tan trén bé mit hd khong duoc md phong; Tuy nhién, bat ky tuyét roi nao
cling duoc thém vao kho chira hd. Thong sb diéu khién strmflow_module duoc
sit dung dé chon mo-dun strmflow_lake. Mo-dun strmflow_lake sir dung ciing
mot mang ludng véi mo-dun muskingum.

Mo-dun tong két
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Cac mo-dun tong két cung cp tom tit cac bién da chon ¢ cac do phan giai
khong gian va thoi gian khac nhau. Bdn mo-dun tong két 13 basin_sum, subbasin
va map_results. Bbn mo-dun phan phdi nhiét do cé trong PRMS-IV 1a temp_1sta,
temp 2sta prms (khong dung nira), temp laps va temp dist2. M6-dun temp 2sta
prms chi dugc gitr lai dé tuong thich nguoc véi cac tng dung PRMS cii hon.

Mo6-dun basin_sum

M0-dun basin_sum ghi vao Tép luong nude dugce chi dinh bdi tham s6 diéu
khién model_output_file.

Mo-dun tiéu luu vie

M6-dun Subbasin cung cap mot phuong phap dé chia mién thanh cac nhom
HRU dugc goi 1a subbasins (tham s6 hru_subbasin). Mdi HRU chi ¢6 thé duoc
gan cho mot tiéu luu vyc. Mo-dun nay tinh toan tom tit dong chay va cac bién
khac c6 thé dugc str dung dé hiéu chuan. Dong chay ¢ dau ra cia mot tiéu luu vuc
1a tong cua cac thanh phan ctia dong chay duoc tao ra bai HRU va GWR c6 trong
tiéu luu vuc d6. Ngoai ra, dong chay nay gop phan vao dong chay cta bat ky tiéu
lru vue ndo duoc chi dinh 13 ha luu (tham sé subbasin_down). Mé-dun luu vyc
con hoat dong néu kich thuéc nsub dugce chi dinh 16n hon 0 va tham sb diéu khién
subbasin_flag = 1.

M6-dun Két qua Ban do (map_results) tao diéu kién két hop long 1éo PRMS-
IV vé6i cac md hinh khac. Mo-dun tom tit cac két qua mo phong thanh cac do phan
giai khong gian va thoi gian theo yéu cau ctia mo hinh ghép ndi. N6 ghi két qua
cho mdi HRU & dinh dang ludi dugc tom tit & bdn thang do thoi gian — hang
tuan, hang thang, hang nim va tong khoang thoi gian mé phong. Két qua tom tat
c6 thé duoc viét bang don vi cia bién dau ra hoic dugc chuyén doi tir inch mdi
ngay sang feet mdi ngdy, cm mdi ngay hoic mét modi ngdy. MO-dun map_results
hoat dong khi tham sé diéu khién mapOutON_OFF = 1.
2.3 Thiét lap s6 liéu ddu vao, thong s6 cho mé hinh PRMS dé tinh toan dong
chay hru vure song Hiéu.

Dua trén cac dir liéu dau vao & muc 2.1, 2.2 cac dir li€u duoc dua vao cac
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dang sd liéu dau vao (dit liéu, tham sd) dé thiét 1ap cac thong s6 trong mo-dun diéu
kién. Sau d6 thiét 1ap mo dun tinh toan cac qué trinh mua dong chay cia PRMS-
V.

Dir li€u dia hinh

Hinh 2.8 Lwéi tinh toan theo cac HRU lwu vuc séng Hiéu

Dir liéu DEM cuing véi ranh gidi luu vuc caa luu vue séng Hiéu duge ding
dé thiét 1ap ludi tinh todn dang 6 vudng, nghién ctru thiét 1ap HRU theo kich thudc
6 ludi 300m 13 boi s6 cua kich thuée DEM 30m, sau d6 chia khu vuc nghién ctru
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thanh cac 6 ludi tinh toan nhu hinh 2.7. Trong d6 cadc 6 dém bén canh luu vuc chon
1a 2 kich thuéc DEM dé phu hop cho viée lua chon cac HRU cho phu hop.

Trong d6 ludi tinh toan qui dinh HRU duoc ky hiéu bang (HRU_TYPE) = 0 cho
cac 6 khong hoat dong (tréng) tirc 1a bén ngoai ranh gidi luu vuc tinh toan, HRU_TYPE

=1 cho cé4c 6 hoat dong (mau xanh 14 cay).

Déng thoi cac tham sb dua trén DEM cling duoc thiét l1ap theo HRU dé lam dau
vao cua viéc thiét 1ap tham sé moé hinh PRMS. Qui trinh xtr Iy DEM cho ra cac két qua
DEM theo céac tham s khac nhau phuc vu viée xac dinh phan luéng dong chay trén luu

vuc tinh toan.
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Hinh 2.9 Ban @6 DEM_FLOWAC luu vuc song Hiéu

Bén canh d6 viéc xé4c dinh luu vuc duge chia thanh 5 budc: thiét 1ap ban do

mo hinh s6 d6 cao DEM, dinh nghia song (Stream Definition), dinh nghia ctra 6

nude vao/ra cia tiéu luu vuc (Outlet and Inlet Definition), lua chon ctra dd nudc

ra cua luu vuc (Watershed Outlets selection and Definition), tinh toan cac thang

s6 cua tiéu luu vuc (Calculation os Subbasin Parameters). Trong qua trinh phan

dinh luu vuc, dit 1liéu DEM luu vuce song Hiéu dua vao PRMS dé xur 1y va lay cac
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thong s6 dua vao sd liéu dau vao (t€p dir liéu, tép tham sé).

Trong d6 dya trén mang ludi dong chay da mo phong, chon diém dau ra (cira
x4) cua toan bo luu vuyc, tinh toan thong s6 cac luu vuc con va cac doan song subi,
dé tinh toan céac thong s6 ranh gidi luu vuc, luu vuce con theo HRU (hinh 2.10).

Hinh 2.10 Ban d cac luu vuc phu, mang lwéi song, diém thoat nwéc luu vuc
séng Hiéu
Dir liéu sir dung dat.
Ban do sir dung dét va dat dugc dua vao xir Iy theo cac bude, gia tri ma sd
cta timg loai hinh sir dung dat duéi dang cac raster str dung dat va tham phu, dau

ra cua qua trinh nay 1a cac tham s6 vé stir dung dat dugc str dung trong t&p so6 licu
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dau vao vé tham so.

0ID | VALUE | COUNT 2711 38096
1 1 2712 3898
2 93 2713 3899
3 27 2714 3900
4 24 2715 3901
7
8
5

8 2716 3903
8 2717 3907
39 2718 /1

M| M=o
slalala|m|on)=|m

Hinh 2.11 Ban d6 sir dung dat luu vuye song Hiéu 2015 dang raster
Dir liéu thé nhudng.
Dit liéu thd nhudng dugc sir dung dé xay dung ban dd phan loai dét theo cac

o1



loai 1. clay, 2. sand, 3. ksat, 4. awc tuong duong véi cac loai dat theo phan loai
cua Fao.

soilmap_hieu
[] <all other values>
OBJECTID
N
=2
=3
14

Hinh 2.12 Ban @6 phan loai thé nhudng lwu vue song Hiéu
Dir liéu KTTV.

Dit liéu KTTV bao gém lugng mua ngay, nhiét do khong khi trong ngay 16n
nhat; nho nhét, birc xa mit troi, toe do gio va do am tuong ddi. O nghién ctru nay,
do Am, nhiét do, gi6, do am tuong dbi, hé sd néng dugc dua vao dé tinh dudi dang
mo phong. Dir liéu thue do mua duge cung cap boéi Trung tim Mang ludi khi
tugng thuy van, Tong cuc Khi tugng Thily van gom 3 tram thiy van (tram Quy
Chau, tram Quy Hop, tram Nghia Khanh). S6 lidu duoc cung cép trong giai doan
1995-2015.
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Dit liéu KTTV bao gém lugong mua, nhiét do khong khi 16n nhét; nho nhit,
blrc xa Mat Troi, tde do gi6 va do am tuong ddi duoc dua vao va phan bo dén cac
lwu vuce con va HRU va kiét xuat cung cép cho tép dit liéu va tép tham s cua
PRMS-1V.

Dir li€éu dong chay thue do.

Dir liéu luu lwong dong chay thuc do 13 tram thity van Quy Chau nam trén
doan song chinh cta song Hiéu vé6i kinh do (105.117) va vi do (19.567), duoc
cung cap boi Trung tim Mang lu6i khi tugng thay vin, Tong cuc Khi twong Thity
van, va duogc su dung dé dua vao tép dir li€u dé danh gia két qud md phong dong
chdy cua mo hinh PRMS V.
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CHUONG III - AP DUNG MO HINH PRMS TiNH TOAN DONG
CHAY NAM LUU VUC SONG HIEU
3.1 Hiéu chinh mé hinh PRMS 1V.
S liéu dong chay ngay tir 1996 dén 2005 tai tram thuy vin Quy Chau cia
luu vuc song Hiéu dugc st dung dé hiéu chinh trong m6 hinh PRMS 1V.

Phuong phap hiéu chinh dugc st dung theo moét so dd hiéu chuéin tung budc,
nhiéu muc tiéu (Luca; Hay va Umemoto, 2007). Béng cach stir dung thuat toan tdi
uu héa Shuffled Complex Evolution (SCE). Phuong phép SCE chon moét tap hop
cac diém dugc phan bd ngu nhién trong toan bo khong gian tham s6, dugc phan
chia thanh nhiéu khu phtrc hop. Mi phirc hop nay "duoc hiéu chinh tét hon — tién
hoa" bang cach sir dung thuat toan don gian xuéng doc. Tham sd duoc dinh ky
"x40 tron" dé tao thanh cac phtrc hop méi dé thong tin thu dugce tir cac phirc hop
truée d6 duogc chia sé. Cac budce tién hoa va xéo tron 1ap lai cho dén khi cac tiéu

chi t6i wu quy dinh dugc théa man.

Hinh 3.1 minh hoa so d6 hiéu chinh timg budc, nhiéu muc tiéu dugc sir dung
cho nghién ctru. Bang 3.1 1iét ké cac budc hiéu chinh va cac bd dit liéu hiéu chinh
lién quan, chic nang ti wu, thong s6 mo hinh duoc hiéu chinh trong tirng budc,
pham vi gia tri thong s ti thiéu va toi da va mo ta hiéu chinh. Pbi voi mdi bude
trong s6 bdn budc hiéu chinh, cac bo dit liéu hiéu chinh sau day dugc léy tu dir
liéu thue do dugc dé so sanh v6i dau ra PRMS-1V: (1) birc xa mit troi trung binh
hang thang, (2) thoat hoi nudc tiém ning trung binh hang thang, (3) khéi lugng
dong chay (trung binh hang nam, trung binh hang thang va hang thang) va (4) thoi
gian dong chay (trung binh hang ngay va hang thang).
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Hinh 3.1 Qua trinh hiéu chinh da muc tiéu, tirng bwéc hiéu chinh cho
PRMS-1V [9].

Dé bat dau quy trinh hiéu chuin, mot tép tham sb ban dau chira tit ca cac

Budc 4
zoong

tham s6 PRMS-IV da duoc lap rap. Cac gia tri tham s6 dic trung cho cac qua trinh
bé mit dat lién duoc tinh toan tir dit liéu GIS bang cach sir dung chuong trinh GIS
Weasel. Tat ca cac tham sd khac duoc dit thanh gia tri m3c dinh cta ching. Tung
budre, cac thong sd duoc chi dinh trong bang 3.1 d3 duoc hiéu chinh. Gia tri tham
s6 hiéu chinh duoc sir dung trong cac budc tiép theo. Hoan thanh bdn budc hiéu
chinh tao thanh mét vong. Qua trinh nay dugc lap lai trong sau vong.

Quy trinh mé ta chi tiét bon budc hiéu chuan va thuat toan toi wu héa nhu
Sau:

Hi¢u chinh Budc I - Birc xa mat troi

Bo dit liéu hiéu chuan duge st dung cho budc dau tién 1a gia tri blrc xa mat
tro1 trung binh hang thang cho luu vuc song Hiéu. Cac gia tri buc xa mat troi trung
binh hang thang dugc "do" nay da dugc tinh todn trudc (bén ngoai md phong
PRMS). Trong nghién ctru nay, cac gia tri birc xa mat troi hang ngay dugc mo
phong bd1 moé-dun ddsolrad tir nhiét d§ khong khi tinh toan. Ba thong s6 duoc hiéu

chuan.
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Bang 3.1 Cac tham s6 hi¢u chinh buéc 1

Dir liéu Chirc nang toi Thoéng sb Pon vi tham sé M ta hiéu chuin
uu Pham vi thong sé
Budc hiéu chinh 1: Blrc xa mat troi
Trung binh Téng chénh dday _intcp -70 dén 10 dday dday / Hiéu chinh cac gia tri
hang thang léch tuyét dbi dday_slope chi 0,2 dén 0,9 temp_units temp_units  riéng 1&
trong do 0 tmax 5 Higu chinh gi tri
ludng ,Vé md 20 den 90 tmﬁg binh -
phong
Hiéu chinh gié tri
trung binh
Hiéu chinh budc 2: Kha nang thoat hoi nudc
Trung binh Téng chénh jh coef 0,005 dén 0,09 mdi do Fahrenheit Hiéu chinh cac gia tri
hang thang léch tuyét dbi riéng 1&
trong do
Iuong va mo
phong
Budc hiéu chinh 3: Streamflow (dung lugng)
Trung binh Li binh phuong adjust_rain Oto 1 phan s thap Hiéu chinh gia tri trung
hang nam trung binh gbe adjust snow  psta_nuse2 phan, phén s6 binh
T‘rung b'inh chuén hoa Oor I psta_freq nuse I Oor 1 t}}aip ptlén, th‘n Hiéu chinh gié tri
hang thang so thap phan, trung binh
Trung binh phan so thap , R
hang thang phan Cac tham s0 1a nhi phan
Céc tham s6 13 nhi phan
Budc hi€u chinh 4: Streamflow (thoi gian)
Nhat béo Gbc chuan hoa adjmix mua Oto 1 phan s thap phén Hiéu chinh gia tri
trung binh
Trung binh hang  Li binh phuong CECN COEF O0dén20 calomdidoC>0 Hiéu chinh gia tri
thang trung binh trung binh
emis_noppt 0,757 dén 1 phan sb thap phan Hiéu chinh gi4 tri
trung binh
Fastcoef Lin 0,0001 dén 1 fractiou/ngay Hiéu chinh gia tri
trung binh
fastcoef sq 0,00001 dén 1 khong ai Hiéu chinh gia tri
trung binh
freeh20 cap 0,01 dén 0,2 Inch Hiéu chinh gia tri
trung binh
gwflow coef  0,0005 dén 0,052 phan sé/ngay Hiéu chinh gi4 tri
trung binh
gwstor_init 0,1 dén 20,0 Inch Hiéu chinh gia tri
trung binh
potet_sublim 0,1 qua.75 phan s6 thap phan Hiéu chinh gia tri
trung binh
Ran san ho 0,0001 dén 1 phén sb thap phan Hiéu chinh gia tri
Smidx trung binh
Smidx EXP 0,2 dén 0,8 Tbi linch Hiéu chinh gia tri
trung binh
d6 Am dat t6i da 0 dén 20 Inch Hiéu chinh gi4 tri
trung binh
dat rechr t6i da 0 dén 20 Inch Hiéu chinh gi4 tri
trung binh
soil2gw_max 0,0 dén 0,5 Inch Hiéu chinh gia tri
trung binh
Tmax Allrain 50 dén 75 temp_units Hiéu chinh gia tri
trung binh
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Tmax Allsnow Goto 35 - temp_units Hiéu chinh gia tri
trung binh
TSTA NUSE2 Oorl khéng ai Céc tham s6 13 nhj phan

Ham muc tiéu dugc sir dung dé hiéu chinh cac gia tr1 buc xa mat tro1 trung
binh hang thang la sy khac biét tuyét d6i va duoc tinh nhu sau:
OF, = 2 abs AJ;:'SD,”
Trong d6: OFsr 1a ham muc tiéu; m la thang; MSCD va SIM 1a cac gia tri

12 [(MSD —SIM, )}

blrc xa mat tro1 trung binh hang thang dugc do va moé phdéng tuong tng.

Hiéu chinh Buéc 2 - Thoat hoi nuwéc tiém an

Bo6 dir liéu hi¢u chinh dugc stir dung cho budce thtr hai duoc "do" cac gia tri
thoat hoi nude tiém ning (PET) trung binh hang thang cho luu vuc song Hiéu. Cac
gia tri PET trung binh hang thang cta luu vuc duoc lay tir dit liéu thyc do. Cac
udc tinh hang ngay vé PET dugc mo phong béi mo-dun potet j h bang cach sir
dung mot quy trinh dugc phat trién boi Jensen va Haise (1963). Mot tham s6 dugc
hiéu chuan (bang 3-5). Him muc tiéu duoc sir dung dé hiéu chuan PET ciing gidng
nhu ham dugc st dung dé hiéu chinh birc xa mit troi.

Hiéu chuin Budre 3 - Streamflow Volume

Bo6 dit liéu hiéu chuan dugce st dung cho bude thir ba duge so sanh luu luong
thuc do.

Ham muc tiéu luu lvgng dong chay (OFsv) 1a tong ctia ba ham muc tiéu: (1)
luong nudc trung binh hang nam (OF), (2) lugng nude trung binh hang thang
(OFO, va (3) lugng nudc trung binh hang thang (OF ___ ) theo:

OF,, =OF,_ +OF +OF

3 Si ann mnmn mthmn
OFann, OFmnth, va OFmthmn dugc tinh bang cach sir dung chuan hoéa sai s6 binh
phuong trung binh gbc (NRMSE) theo cong thirc:

NRMSE = (3 (MSDn) = SIM(m) 1 3 (MSD(n) = MN )"

n=1 n=1
Trong d6 nstep 1a tong s6 bude thoi gian; MSD, SIM va MN la cac gia tri
thue do, md phong va trung binh duoc lién két voi OFann, OFmnth, va OFmthmn
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tuong Ung.

Hiéu chinh Buérc 4- Streamflow Timing

B0 dir liéu hiéu chinh duogc stir dung cho budc thir tu voi luu luong thuce do.
Ham muc tiéu thoi gian dong chay (OFst) 13 tong cta hai ham muc tiéu: (1) dong
chay hang ngay OFdaily va (2) dong chay trung binh hang thang OFmthmn va
duoc tinh theo:

OFst = OFdaily + OFmthmn

Ca OFdaily va OFmthmn duoc tinh bang cach sir dung tat ca cac gia trj luu
luong do duge hang ngay trong khoang thoi gian ghi nhan hoidc cho mdi thang
quan tam, tuong tng; va duoc tinh bang cach st dung NRMSE & trén.

Két qua hiéu chinh d6i voi luu lugng dong chay thang tai tram thity van Quy
Chau (1996-2005) nhu hinh sau:
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Hinh 3.2 Pwong qua trinh luu lweng thue do va luu lwgng tinh toan sau khi
hi¢u chinh trong PRMS 1V tai tram Quy Chau giai doan 1996-2005.

Nhan xét vé két qua hiéu chinh:

Tir két qua tinh toan dugc thé hién trong hinh cho thiy dang duong qua trinh
dong chay tinh toan va thuc do cé sy phi hop twong dbi tét. Noi chung mé hinh cé
kha niang mé phong duoc bién dong theo thoi gian ciia dong chay ngay nhung doi
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v6i cac dinh 1t thi mac d6 chinh xac chua cao.
Két qua tinh todn gitra luu lugng thyc do va luu lugng tinh toan cho hé sb
tuong quan theo chi ti€u ciia Nash = 0.71.

3.2 Kiém dinh mé hinh PRMS 1V,

S liéu dong chay theo ngay tir 2006 dén 2015 dugc lay tir trung tim tu lidu
qudc gia tai tram thuy van Quy Chau cua luu vuc séng Hiéu duoc sir dung dé kiém
dinh trong md hinh PRMS 1V cho két qua nhu hinh dudi day:
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Hinh 3.3 So sanh dwong qua trinh luvu lwgng thue do va luu lwgng tinh toan
sau khi kiém dinh trong PRMS IV tai tram Quy Chau giai doan 2006-2015
Nhan xét:

Két qua kiém nghiém mé hinh cho thdy hé s6 twong quan giita luu luong
tinh toan va thyc do theo chi tiéu cua Nash = 0.79, dat két qua kha.
3.3 Thir nghiém PRMS IV mé phéng dong chiy nim luu vue song Hiéu.

Dura trén cac thong so dia hinh va cac tham s6 da dugc hi¢u chinh giai doan
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1996 — 2005 va kiém dinh giai doan 2006 — 2015, nghién ctru tién hanh mé phong

cho dong chay nam luu vuc song Hiéu giai doan 1986 — 1995 cho dugc két qua
nhu sau:

Q(m3/s)
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Nhan xét:

Két qua mo phong thir nghiém tir mo hinh cho thdy duong qué trinh luu
lwong tinh toan va thuc do c6 sy dong pha vé chan va dinh, tuy nhién hé s6 tuong

quan gitra luu lugng tinh toén va thyc do theo chi ti€éu cia Nash = 0.69, dat két
qua chip nhan duoc.
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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 ctru 4p dung thir nghiém mo hinh thuy vin phan bé ngudén md PRMS
cho luu vuc song Hiéu theo hudng tiép can xu thé méi, c6 y nghia quan trong ddi
v6i viéc mo phong qua trinh mua dong chay theo tham s6 phan b, danh gia duoc
thue té qua trinh thay van dién ra trén luu vuc song, budc dau thir nghiém trén
song Hiéu.

- M6 hinh PRMS di duoc st dung dap tmg tt cho viée tinh todn dong chay

nam.

- Panh gia duoc cac dic trung thity vin phan b trén luu vuc song. Tuy nhién
can phai c6 mang quan trac dit liéu nhiéu méi dép img dugc nhu cau ciia mé hinh
thong s6 phéan bd.

- M6 hinh PRMS 12 mé hinh thong s6 phan b6 ngudn md nén cé su hd tro
ctia cong dong ngudi st dung, cac chuyén gia thuy vin, cac co quan tham gia
nghién ctru va phat trién dé moé hinh ngay cang hiru hiéu va tién loi khi str dung
hon.

Nghién ctru vé hé thong mo hinh thiy vin phan bé (PRMS) thir nghiém tinh
toan dong chay trén luu vuc song Hiéu 13 mot qua trinh phire tap, doi hoi su két
hop gitta kién thtrc vé thity van, khi twong, mé hinh héa va cong nghé thong tin.
Két qua ctia nghién ctru ndy sé cung cap cach tiép can xu huéng sir dung mo hinh
tham s6 phan bd nhiéu hon phuc vu phat trién kinh té x4 hoi va trong giang day &
truong Pai hoc d6i v6i nghién ciru va phét trién mo hinh nguén md.

7.2 Kién nghi

Dua trén qua trinh nghién ctru da trinh bay, nghién ctru xin dua ra mot sd
kién nghi dé hoan thién hon nghién ctru vé mo hinh thuy vin phan b nguén mo
PRMS nhu sau:

Téng thoi gian, mé rong quy mo va chi tiét ciia nghién ctru nay:
- Can dau tu nguodn lyc cua nguoi hoc, giang vién, nghién ctru vién vé mo
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hinh thong s6 phan bd ngudn mé dé phat trién cac moé hinh nay phu hop va hitu
ich vai viée tinh toan, dy bao dong chay luu vuc song ngay cang bién d6i phirc tap
ngay nay.

- Tang s luong tram quan trac: Mo rong mang ludi tram quan tric khi tuong
thiy van dé thu thap dir lidu chi tiét hon vé lugng mua, nhiét do, d6 am, luu
lugng,... & cac khu vuc khac nhau trong luu vuc dé dap Gmg dung tiéu chudn vé

tham s6 phan bd ciia mé hinh thuy vin phan b.

- Xét dén cac yéu td tac dong t6i qua trinh thity van luu vue song: Can xem
x¢t cac yéu t6 nhu thay doi sir dung dét, dja hinh, khai thac bé mat luu vuc song,
Vva c4c yéu t6 khac nhu x4y dung cac cong trinh thuy loi, bién d6i khi hau.

Cai tién phuong phap nghién ctru:

- Phuong phép phan tich hé théng: Can c6 su phan tich cac thong sb thay
van theo phén tich hé théng dé biét rd hon cac qua trinh, ciing nhu cac quan hé

giita cac yéu td trong qua trinh thity van phtc tap.

- Str dung cac cong cy, mo hinh két hop: Két hop cac cong cu ho tro (GIS,
CNTT), mo hinh thiy vin véi cac mo hinh khi hau dé danh gia twong tac, lién két
gitra khi hau va thuy van cling nhu moé hinh khi twong khi hau va mo hinh thuy
van hoan thién hon.

- Panh gia d6 bt dinh: St dung cac phuong phap danh gia do bat dinh dé
xéac dinh bat dinh vé sd liéu thuc do, bat dinh vé thong sd, bat dinh vé mé hinh, dé
danh gia do tin cay cua két qua mo hinh.

Tap trung vao cac van dé cy thé:

- Béanh gid duoc cu thé cac tham sb can thiét cuia mo hinh thily van phan bo:
Xac dinh duoc cac tham sd nao can thiét phai tap trung dau tu co sb lidu thue do
hodc s liéu tir cac cong cu hd tro hodc cac mo hinh lién quan.

- Panh gia tac dong dén hé sinh thai: Khi cdc tham s6 vé KTTV, sinh thai
ctia luu vue duge tham sé hoa dudi dang tham sé phan bd thi phuc vu tot cho viée
danh gia tac dong cua bién ddi khi hau va thay ddi dong chay dén da dang sinh
hoc va cac h¢ sinh thai trong luu vuc.
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- Panh gia tac dong dén cac hoat dong kinh té - xa hoi: Panh gia tac dong
dén nong nghiép, thury dién, du lich va cac hoat dong khac, dua ra cac giai phap
thich Uimg.

Céac kién nghi trén nham muc tiéu:

- Nang cao d6 chinh xac va do tin cdy ctia két qua nghién ctu.

- Cung cip co sé khoa hoc cho viéc sir dung cac mé hinh phan bb ngudn mo
trong thuc té, nghién ctru va dao tao ¢ trudong Pai hoc.

bé thuc hién duoc cac kién nghi trén, can c6 sy phoi hgp chat ché gitra cac

nha khoa hoc, cac co quan quan 1y va cong dong.

63



DANH MUC TAI LIEU THAM KHAO

[1] Dé tai cap nha nudec KHCN 07.03 “Nghién ctu dién bién long séng tu nhién
va quy hoach kinh té xa hoi, kién nghi phuong phap giai quyét & DPBSCL” Vién
khoa hoc thiy lgi Mién Nam 1998.

[2] Pang Thanh Mai. (2009). “Nghién ctru tng dung moé hinh WETSPA va HEC-
RAS moé phong, du béo qué trinh 1ii trén hé thong song Thu Bon — Vu Gia”. Bao
céo tong két dé tai NCKH va CN cip Bo. Dé tai di str dung mé hinh thiy vin va
thuy luc ngudn dong dé mé phong, du bao dong chay lii trén hé théng song Thu
Béon - Vu Gia.

[3] Hoang Thanh Tung (2011). “Nghién ctru du bao mua, 1l trung han cho van
hanh hé théng ho chira phong 1ii - img dung cho luu vuc song Ca”. Lun 4n tién
s1. Ludn 4n d4 sir dung cac mo hinh thuy van thay luc ngudn déng dé du bao mua

1l trung han phuc vu van hanh ho chira lvu vue song Ca.

[4] Tran Ngoc Anh va nnk (2011), “Ung dung mé hinh MIKE FLOOD tinh toan
ngap lut hé thong song Nhué - P4y trén dia ban thanh phd Ha No6i”. Tap chi Khoa
hoc PHQGHN, Khoa hoc Tu nhién va Cong nghé 27, 43-47. Céc tac gid da su
dung mé hinh thuong mai ngudn dong dé tinh toan ngap lut hé théng song Nhué -
Day.

[5] Tran Duy Kiéu (2015), “Nghién ciru nhéin dang lii I6n, phédn ving nguy co lii
I6m va xdy dung ban d6 ngdp lut phuc vu canh bdo lii I6n liu viee séng Lam”. Dé
tai nghién ctu khoa hoc cép Bo TN&MT 2015. Dé tai da su dung cdc mo6 hinh

thiy vén tap trung va thay luc ngudn dong dé mé phong 1 trén lwu vuc song Lam.

[6] Nguyén Tién Quang, Pham Vin Tudn (2019). “Ung dung mé hinh SWAT
danh gia tac dong cta bién d6i khi hau dén dong chay luu vuc song Hiéu, Nghé
An”. Tap chi Tai nguyén va Moi truong ky 2 thang 12/2019. Cac tac gia da st
dung mé hinh thity van ban phan bd SWAT ngudn dong dé mo phong dong chay
luu vuc song Hiéu.

64



[7] Nguyén Xuan Tién va nnk, “Ap dung bé mé hinh Mike danh gia tac dong cta
hé théng ho chira t6i ngap lut ha du luu vuc séng Ca”. Tap chi Khoa hoc BDKH
s6 13/2020. Tac gia di st dung bo mo hinh thuong mai Mike dé mo phong dong

chdy luu vyc song Ca.

[8] Truong Van Anh (2023), “Nghién ctru tng dung tri tué nhan tao (AI) dé dién
toan dong chay phuc vu phan b6 ngudn nude trén lwu vie séng, thir nghiém ¢ luu
vuc song Hong”. Bé tai cdp BO TN&MT. Pé tai da sir dung mé hinh Al ngudn

dong dé mo phong dong chay luu vuc song Hong.

[9] PRMS-1V, the Precipitation-Runoff Modeling System, Version 4, U.S.
Department of the Interior, U.S. Geological Servey.

[10] Etter D. M. Structured Fortran 77 for engineers and scientists. Fourth edition.
The Benjamin/Cummings Publishing Co., Inc. California, 1993, 616 p.

[11] Band, L.E., 1986. Topographic partition of watersheds with digital elevation
models. Water Resour. Res. 22 (1), 15-24.

[12] Beven, K.J., Kirkby, M.J., 1979. A physically based, variable contributing
area model of basin hydrology/Un modéle a base physique de zone d'appel
variable de I'hydrologie du bassin versant. Hydrol. Sci. J. 24 (1), 43-69.

[13] Clark, M.P., Nijssen, B., Lundquist, J.D., Kavetski, D., Rupp, D.E., Woods,
R.A., Freer, J.E., Gutmann, E.D., Wood, A.W., Brekke, L.D., Arnold, J.R., 2015.
A unified approach for process-based hydrologic modeling: 1. Modeling concept.
Water Resour. Res. 51 (4), 2498-2514.

65



