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Gidi thiéu

Gidm phat thai tir phd rirng va suy thodi rirng (REDD) 1a mot nd lyc dé tao ra mot gia tri tai
chinh cho cac-bon dugc lwu trir trong cac khu rirng, cho cac nudc dang phat trién giam phét
thai tlr dat |1dm nghiép va dau tw vao con dudng cic-bon thap dé phat trién bén virng. "REDD
+" khéng chi dirng lai & gidm phét thai tir pha rirng va suy thodi rirng, ma con bao gém vai trd
cla bdo tén, quan ly rirng bén vitng va nang cao trit lwgng céc bon rirng. Diéu nay sé lién
quan dén viéc thay d6i cach thirc quan ly va s dung rirng va cé thé doi hdi nhiéu hanh déng
khac nhau, chdng han nhu bdo vé rirng khoi chdy rirng hodc khai thac gb bat hop phap hodc
phuc hoi dién tich rirng bi suy thodi.

REDD + c6 tiém nang dé cung cdp nhiéu lgi ich hon tir carbon. Vi du, REDD+ c6 thé thic day
bdo tdén da dang sinh hoc va an toan céc dich vu hé sinh thai tir rirng nhu diéu tiét nudec,
chéng x6i mon va 1am san ngoai gb. Mot s6 Igi ich tiém nang tir REDD +, chang han nhu bao
ton da dang sinh hoc cé thé dugc ting cudng thong qua viéc xac dinh cac khu vue hoat ddng
REDD + c6 thé c6 anh hudng 1dn nhat tir viéc s& dung phan tich khéng gian.

Hudng dan nay cung cap mdt phuong phap 1ap ban dé dé danh gia tam quan trong clia rirng
déi vdi 6n dinh dat va han ché xéi mon dat, s&r dung phuong phdp "dinh tinh" don gian.
Trong vi du nay, quan trong la danh gid dwoc dé doc, lwgng mua va sy hién dién cda cac khu
vue kinh t€, xa hdi va mdi trwdng quan trong & ha lwu cé thé bi dnh huwdng bédi su x6i mon
dat, chdng han nhu dap hodc ho chita nudc. Vi dy, rirng cé thé déng mot vai trd quan trong
trong 6n dinh dat trén céc swdn déc trong khu viee ¢6 lwvong mua I&n, vai nhirng tdc déng cho
cac hoat dong ha ngudn duoc hudng lgi tlr nwdce rd rang nhu khu dan cu, nha may thay dién
va cac tuyén dudng hang hai. Mot phan tich nhu vay cé thé duoc sir dung dé gidp tra 1oi
nhirng cdu hoi nhu:

o & dau mat rirng cé thé dan dén x6i mon va hau qua boi Iang - va noi dau |a quan trong?
* Noi nao c6 thé gilr lai hodc khdi phuc rirng s& dédng mét vai trd quan trong trong viéc gitlr
chan d4t / han ché boi lang?

Phan tich duwoc thuc hién bang cach st dung mot cach ti€p can chong x&p cac 1ép thong tin,
s6 liéu lwgng mua trung binh (hang ndm hodc trung binh cho mét tdp hop con cla thing
hodc chi 1a lvgng mua theo mua mua duoc sit dung), dd doc, dap, lvu vue dugc tao ra va két
hop véi dit liéu rirng. Qua trinh nay lién quan dén viéc tao ra cac Idp don & 3 cap (trung binh
thap va cao) déi véi lvgng mua trung binh va dé déc. Mot I&p nhi phan duoc tao ra cho sy
hién dién hay ving mat ctia mot lwu vue dap. Nhitng sau d6 cé thé duogc két hop bd sung. Vi
c6 3 cap cho d6 déc (1-3), 3 cdp cho lugng mua trung binh (1-3) va 2 c8p cho su hién dién hay
vang mat ctia mot lwu vue dap (0-1) két qua dau ra co gida tri t6i da |1a 8, va gid tri toi thiéu la
2, va c6 7 cap. Cac cap dai dién cho tam tiém nidng quan trong thap — cao clia rirng dé on
dinh dat va han ché x6i mon dat. Gia tri cao nhat dai dién cho tac déng x6i mon cao hon




trong trwérng hop khéng c6 hoic suy thoai rirng. Trong phuong phdp nay khéng st dung
trong s6- tam quan trong cla lvong mua cao la twong tu nhu ddi véi céc swon déc. Céch tiép
can nay co thé duoc phat trién thém vi du bang cach thém vao céc 1ép thong tin b sung
chang han nhu loai dat.

Ngudi chuln bi: Julia Thorley and Corinna Ravilious, UNEP-WCMC 2013. Cap nhat 2014.

Yéu ciu sé liéu

Tai void-filled hydrosheds DEM data at 3 arc second resolution
http://hydrosheds.cr.usgs.gov/datadownload.php?reqdata=3demg

The 3 arc second data is served in 1-degree tiles, do dé phu thudc vao kich thuéc khu viee
nghién ctru, c6 thé ban s& can nhiéu hon 1 16p.

Mét mé hinh DEM d3 duogc stra d6i dé bd sung nhitng khu vuc khong cé dir liéu (trén
dién tich mat nudc I&n). Su ton tai cha vung khdng cé dit liéu trong mét moé hinh DEM gy
ra van dé quan trong déi vdi cac san pham thdy van, doi hoi cac bé mat dong chay lién
tuc. Do d6, mot cong viéc “lap chd tréng” dwoc dp dung dé cung cdp mot DEM lién tuc
cho HYDROSHEDS. M6t "diéu kién" DEM d3 cé mét sé tha tuc diéu &ng dung nd (vi du
nhu sudi, dd sdu cla nwdc so vai bé mat). Qua trinh nay lam thay d6i mé hinh DEM ban
dau va cé thé 1am cho né khdng chinh xac cho &ng dung khac hon bat ngudn huéng phoi.

***QUAN TRONG***khi sir dung s& liéu HydroSHEDS dé thuc hién phan tich nhu d3 mé
ta & dudi, phai st dung void-filled DEM.

Pé biét chu dé nao dé tdi vé, nhin vdo nhitng con sé chd dé trong cdc I0p:
Hydrosheds_3arc_seconds_grid.lpk. Hédy chdc chdn rang khu vwc nghién ciru cia ban
trong hé toa dé lat /lon WGS84 va chon déu dé dé téi vé. Mét khi tét cd cdc thw muc da
tdi vé, gidi nén tét cd cdc file trong thu muc.

Tai WorldClim di liéu lwgng mua tu: http://www.worldclim.org/current as ESRI grid files.
S8 liéu nay cé san trén toan cau. Tai s6 lieu lwgng mua toan cau khoang 700MB va chira
s6 liéu 12 thang.

Tai s6 liéu ho dap tur:
http://sedac.ciesin.columbia.edu/data/set/grand-vl-dams-rev01

Vi du trén la co sé di¥ liéu toan cdu. Cdc ban cd thé ¢ sdn dir liéu tét hon trong khu vurc
ma ban nghién ctru va nhuw vay ban cd thé dé dang s dung thay thé sé liéu & trén

Chay phan tich

Trwdc khi chay phdn tich, cGn chdc chdn la ban déd cai  ExploringMultipleBenefits
toolbox_v10.tbx (xem phan huwdng dén cai dét chi tiét MultipleBenefits).



http://hydrosheds.cr.usgs.gov/datadownload.php?reqdata=3demg
http://sedac.ciesin.columbia.edu/data/set/grand-v1-dams-rev01

SPATIAL ANALYSIS TO SUPPORT REDD+ PLANNING

ArcToolbox @6 Exploring Multiple Benefits toolbox
..~ oo

Cong cu nay thuc hién theo cac budc sau.
e Dt lieu mdé hinh DEM cho khu vic nghién clru mét tvw liéu duy dwdi dang

raster.

e Hé toa dd dau ra lya chon dudi dang raster ( co sé& dit liéu cé thé khéng trong

dia ly EPSG 4326 nhu cac don vi can duoc tinh bang mét)

e Tinhtodn dé d6c i so s& dit liéu dang raster.

Ghi chu: Tinh todn dé déc phu thuéc vao dé phén giai. Pé déc Ién duroc xdc
dinh tét hon vdi dé phén gigi DEMs VD. 3-arc gidy hodc thép hon.
Chay cdéng cu nhu thé nao

++» Bam dup vao cdng cu ‘Tool SE a: mé hinh DEM, don vi toa dé mét va tao ra

déc’

% Trong hop hién ra (xem hinh dudi), dién vao cac & mau trdng cac thong s6 phu
hop. Khi mdi hop mau trdng dwgc nhap vao, cac giai thich/tro gitp s& xuat
hién trong bang diéu khién bén phai. Cdc m6 ta tham sd ciling dwgc md ta nhu
duwdi day.

%+ nhan OK dé chay cdng cu

e
% Tool S5E a: Mosaic DEM Iil%: EEect to units meters and generate slope _ Eni

O LeliFEsEs Tool SE a: Mosaic DEM 0
I =l @ tiles, project to units
meters and generate slope
» This tool takesDEM tiles and
maosaics them together to produce
1+ one output DEM raster This output
raster is projected and used to
¥+ calculate slope.
& Mosaic Raster Dataset Name with Extension
Qutput Coordinate System
Geographic Transformation (optional)
»
T
+
& Output Cell Size
% outputworkspace
2 OutputMame
Output measurement
DEGREE -
& QutputsSlope

M0 ta cac tham sd
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<Input_Rasters> Input DEM rasters Multiple Value

The output name for the mosaic DEM
raster with file extension (use the same  String
extension as your input rasters, e.g. .tif)

<Mosaic Raster Dataset Name with
Extension>

Output coordinate system for the new

<Output_Coordinate_System> )
projected raster

Coordinate System

<Geographic_Transformation select from dropdown, some projections .
. ] . Multiple Value
(Optional)> require this
Set the output cell size to be consistent
<Output_Cell_Size> with the resolution of your input DEM Analysis cell size
rasters
<outputworkspace> Workspace in which to save the output ~ Workspace or Raster Catalog
<OutputName> Name of new projected raster Any value

The slope can be calculated as a .
<Output measurement> String
percentage or degrees

<OutputSlope> Name of new output slope raster Any value

So d6 ky thuat

2. Tool SE b: Reclassify Slope Raster from step a




SPATIAL ANALYSIS TO SUPPORT REDD+ PLANNING

ArcToolbox @6 Exploring Multiple Benefits toolbox
.- o
Cong cu nay thyc hién theo cac budc sau.

e Phan chia lai cdp d6 d6c tir dau ra cta ‘Tool SE a’ thanh 3 cap
Chay cdéng cu nhu thé nao

% L&p d6 déc dwoc chia thanh 3 cap (chon céc cap dai dién cho dd déc tir thap-
cao (VD. 0-15, 15-30, >30 theo % hoac do (chon don vi theo budc a)
Bam dUp vao céng cu ‘Tool SE b: chay phan loai dd déc dang raster theo cac

X3

A

budéc’
% Hop thoai xuat hién (xem bén dudi), dién vao hdp trang (cac tham sé) phu
hop.

Lwu y: Khi déu vao Iop dé déc dang raster dwoc lwa chon, ArcMap sé gitp phdn
loai lgi theo 3 cdp giéng nhw dé ndi & phdn trén.
% Nha&n OK dé chay coéng cu

D R
 Input raster “| Tool SE b: Reclassify
| =l @ Slope Raster from step a
& Redass field
- This tool reclassfies the slope
Redassification raster output from step a.
~ (i)
assity...
| Unique |
| Save... | [R.everseNew\falues] [ Predsion... ]
Change missing values to NoData {optional)
@ outputworkspace @
& OutputMame i
,
[ ok || cancel |[Envionments...|[ <<hidetep | | Toolhep |

Cac mo ta tham sé

<Input_raster> Slope calculation raster from step a Composite Geodataset

The field upon which the reclass
<Reclass field> will be based - i.e. the degrees or  Field
percentage value of the slopne

<Reclassification> Reclass slope values into 3 classes Remap
<Change_missing_values_to_No Leave blank as all values are Boolean
Data (Optional)> reclassed
Work in which t ve th
<outputworkspace> orkspace ch to save the Workspace
output
Name of new outputreclassed
<OutputName> Anyvalue

slope raster
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So d6 ky thuat

3. Tool SE c: Batch clip monthly precipitation rasters

ArcToolbox ® @ Exploring Multiple Benefits toolbox
e
Cong cu nay duoc thuc hién theo cac budc sau.

e Batch clips monthly precipitation rasters to the extent of your study area using
a mask of the study region
Chay cdéng cu nhu thé nao

R/

< BG6 sung dir liéu thang trén ArcMap
«»* Nhan chuét phdi vao cong cu ‘Tool SE c: Batch clip monthly precipitation
rasters’ va nhan batch

% Trong hop thoai hién ra (xem dudi), dién day dd théng tin vao hdp trang (cac

tham s&) phu hop.

R/

% Nhan OK dé chay cong cu

Mo description available

B« &) & &

| [Environments... | [ <<tidetep | [ ToolHel |
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Cac mo ta tham so

<lnput_raster> input monthly precipitation raster Composite Geodataset

<Ilnput_raster_or_feature_mask

-, dataset defining study area Composite Geodataset

monthly precipitation raster clipped
<Output_raster> yp P i Raster Dataset
to study area

So’ d6 ky thuat

= =0

4. Tool SE d: Tinh toan lwg'n mwa trung binh tir bwéc c

ArcToolbox ® @ Exploring Multiple Benefits toolbox

Thyc hién cong cu nay theo cac budc sau.

e Si&r dung cdng cu tinh toan raster tir hop cong cu phan tich khéng gian (map
algebra) dé tao gia tri trung binh cho lvgng mua. Tai thoi diém ndy cé thé
quyét dinh sé liéu lwong muwa trung binh hang ndm sé dwoc s dung trong
phén tich, hodc chi st dung sé liéu nhitng thdng miaa mua. Vi du : Phén tich
Panama chi s&r dung thdng ndm-thdng tdm muwa mua mua.

e BO sung thém nhitng doi hdi vé lvgng mua thang, va sau dé chia téng lugng
mua theo cac thang.

Cach chay cong cu
<+ B&m duip vao cdng cu ‘Tool SE d: tinh toan gia tri lwgng mua trung binh tir
bwéc ¢’
» Clra s6 hién ra (xem bén dudi), dién céc tham s& phu hgp vao hop trang.
% Nhan OK dé chay coéng cu

DS

>
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85 Tool SE d: Calculate annual ipitati [E=RECR

- -~

Tool SE d: Calculate

& Map Algebra expression

annual mean precipitation

Conditional -
onditiena from step ¢

Con
Pick This tool calculates an annual
Sethiul mean precipitation raster for the

Math selected months of rainfall that will
Abs be included in the analysis from the

- precipitation raster outputs
Exp = X
- produced in step c.

Coman

& outputworkspace

& Outputhame

| o ][ Cancel HEn\r'rortnents...H <<HdeHeb] [ Tool Help

Cac mo ta tham so

Add together the clipped

precipitation rasters from step cand

divide by the total number of Raster Calculator
months used (i.e. annual average Expression

will be 12 input rasters added

together/ 12)

<Map_Algebra_expression>

Workspace in which to save the

<outputworkspace>
output

Workspace
Name of new output average

<OutputName> AT
precipitation raster

Anyvalue

So’ d6 ky thuat




5. Tool SE e: Phan chia lai Raster lwvgng mwa tir bwéc d

SPATIAL ANALYSIS TO SUPPORT REDD+ PLANNING

ArcToolbox

@6 Exploring Multiple Benefits toolbox

Thuyc hién cdng cu nay theo cac buéec.
e Phan chia lai lwvgng mua tir sdn pham d3u ra cla ‘To
Cach chay cong cu

ol SE d’ thanh 3 cap

% L&p lwvgng muwa dugc chia thanh 3 cip dai dién tir thap dén cao.

*
°e

*
°e

Nha&n dup vao céng cu Tool SE e: Reclassify Precipitation Raster from step d
HOp mé ra (xem duwdi), dién day dd tham s& phu hop vao hop trang.

Lwu y: Khi gid tri lwvong mwa dwoc lwa chon, ArcMap sé hiéu duoc phén loai

theo 3 Iép nhw ban dé chon ¢ trén.
% Nhan OK dé chay céng cu

& Input raster

& Redass field

Redassification

Old values New values

. | Classify... |

| Unigue |

Add Entry
Delete Entries
i

[R.everseNew\fames] [Preosnon..‘ ]

Load... |Save... |

Change missing values to NoData {optional)
& outputworkspace

&

& Outputhame

-y

o

Tool SE e: Reclassify
Precipittion Raster from
stepd

This tool reclassifies the average
precipitation raster produced in
stepd.

H Cancel ][Enwonmmts...][ << Hide Help

] [ Tooltep

M0o ta tham so

precipitation calculation raster from

<lnput_raster>
. step d

The field upon which the reclass

will be based -i.e. the degrees or

percentage value of the slopne

<Reclass field>

<Reclassification> Reclass slope values into 3 classes

<Change_missing_values_to_No

Do notuse
Data (Optional)> "

Workspace in which to save the

<outputworkspace>
output

Name of new outputreclassed

<OutputName> L
precipitation raster

Composite Geodataset

Field

Remap

Boolean

Workspace

Anyvalue

So d6 ky thuat

10
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6. Tool SE f: Fill DEM from step a and generate hydrological datasets

ArcToolbox ® © Exploring Multiple Benefits toolbox
QR
Thyc hién cong cu nay theo cac budc.

e Dién DEM tir budc a
e Tao l&p huwdng phoi tlr DEM
e Tao |&p hudng bdi tu tir I&p hudng phoi
Chay cdéng cu nay nhu thé nao.
% Nhan dip vao céng cu ‘Tool SE f: Fill DEM from step a and generate
hydrological datasets’
< Trong hdp hién ra (xem bén dudi), dién day du tham s6 phu hop vao hop

trang.
<+ Nhan OK dé chay

%3 Tool SE f: Fill DEM from step a and generate hydrological [E=EE =5

& Input surface raster Tool SE f: Fill DEM from
| step a and generate
& Filoutput hydrological datasets

This tool fills the projected DEM
raster created in step a and
calculates the flow direction, flow
O EEE T accumulation and stream order.

& FlowDQutput

Method of stream ordering (optional)
STRAHLER
& 50_Output

& outputworkspace

| [Environments... | [ <<ride

M0 ta tham sd

11



SPATIAL ANALYSIS TO SUPPORT REDD+ PLANNING

Projected DEM raster output file from

Input_surface_raster Composite Geodataset

step a
. Name of the new filled DEM output
FillOQutput Anyvalue
raster
Name of thenewflow direction output
FlowDOutput I & Anyvalue

Name of the new flow accumulation
FlowAOutput Anyvalue
output raster

Method_of_stream_ordering

: Leave as defaulrti.e. STRAHLER String
(Optional)
Name of the new stream order output
SO_Output . Anyvalue
raster
outputworkspace Workspace in which to save the output Workspace

So d6 ky thuat




SPATIAL ANALYSIS TO SUPPORT REDD+ PLANNING

ArcToolbox @6 Exploring Multiple Benefits toolbox
..~ oo

Cong cu nay thuc hién theo cac budc sau.

e Chuyén gia tri dap tir shape file sang raster
e Chuyén I&p ho tir shapefile sang raster
e K&t hop gid tri H6 va Dap thanh mot 16p
Cach chay cong cu
< Bam dup vao coéng cu ‘Tool SE hl: chuyén cic diém hé dap & dinh dang
polygons sang raster (H6 va dap)’

7

% Hop hién ra (xem bén duéi), dién day di tham sé phu hop vao hop trang.

7

% Nhan OK dé chay cdng cu

~
"% Tool SE hi: Convert Dam T T ore 10 racter (Dame and Lakeq) _ (o 5 |

& Input Dam Features Tool SE h1: Convert Dam points
@ and Lake polygons to raster

& Value field (Dams and Lakes)

% DamRaster **IMPORTANT**If including both dam and

lake catchments in the analysis, this Tool

@ 5Snap Raster (Stream Order) should be usedinstead of Tool SE h2.

=
[ =&
=

This tool converts a dam point data file and
lake polygon file to a rasterwhich is then
mosaicked to produce one output file. The

& Input Lake Features

& Value field (2) dam point data must have been pre-
- edited prior to this step (step g) so that

& 5nap Raster (2) the dam points EXACTLY overlay the

| | @ stream order network (output file from step

LakeRaste f} See the accompanying guldar_]c_e notes
LiEE=s @ in the Toolbox Manual on the editing

required prior to running this tool.

@ Mosaic Raster Dataset Name with Extension

Pixel Type

16_BIT_SIGMED -

& MNumber of Bands

Mosaic Operator {optional)
FIRST -

& Celsize

& Output Coordinate System

& outputworkspace

ok || cancel |[Environments...|[ <<tidehelp | [  ToolHep

13



M0 ta tham so

SPATIAL ANALYSIS TO SUPPORT REDD+ PLANNING

Input_Dam_Features

Value_field

DamRaster

Snap_Raster__Stream_Order_

Input_Lake_ Features

Value_field_ 2

Snap_Raster__2_

LakeRaster

Mosaic_Raster_Dataset_Name_

with_Extension

Pixel_Type

Number_of Bands
Mosaic_Operator (Optional)
Cellsize

Output_Coordinate_System

outputworkspace

So d6 ky thuat

Edited dam point data file

A new field ID must be created in the
pointdam data file - Having a FID
which contains a value O will not work
to create dam catchments. See
accompanying guidance notes in the
Toolbox Manual on this step.

The name for the newoutput dam
raster

Setthe snap raster to be the stream
orderraster output created in step f

Input lake polygon file

A new field ID must be created in the lake
polygonfile - Having a FID which
contains a value O will not work to
create lakecatchments.These must be
different values to those in the newFID
created in the dam pointfile. See
accompanying guidance notes in the
Toolbox Manual on this step.

Setthe snap raster to be the stream
order raster output created in step f

Name for the new output lake raster
file

Name for the new mosaicked dam and
lake raster output
16_BIT_SIGNED

FIRST
Same as snapgrid

Same as snapgrid

Workspace in which to save the output

Feature Layer

Field

Anyvalue

Raster Layer

Feature Layer

Field

Raster Layer

Anyvalue

Raster Layer

String
Long
String
Analysis cell size

Coordinate System
Workspace or Raster
Catalog

14
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8. SU dung cdng cu mé réng — phan tich khdng gian trong ArcGIS dam bao cic diém
dap chéng khit véi mang lwéi dong chay séng sudi mot cach chinh xac

e S R L, i

& Input raster Expand

& Output raster Expands specified zones of
a raster by a specified

number of cells.

(I

& Number of cells

& Zone values

| [=][x] [+

— —

[ ok || cencel |[Envionments...|| <<Hdetelp | [ ToolHep |

**Trudc tién ban can phai chay « phan I6p lai » d& phan I&p tat ca cdc diém hd dap thanh nhom
sau d6 chuyén dinh dang shapefile sang raster**

Dau vao — cac diém ho dap dang raster

S8 lugng céc cells — This will be trial and error — The number of cells you need to expand your
dam point by will depend on how far certain dams are from the stream order network. The dams
need to expand to touch the nearest high order stream in order to generate the catchments
correctly.

Vung gia tri — 1.
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ArcToolbox @6 Exploring Multiple Benefits toolbox
..~ oo
Thuyc hién cdng cu nay theo cac buéec.

e Tao ra cac lvu vuc dé xac dinh khu vuc déng gbép trén mot tap hop céc cell
trong mot raster (tire 13 lwu vue hd, dap)
Chay céng cu nhu thé nao
%+ Bam dup vao cdng cu ‘Tool SE il: Tao ra lwu vuc thwong ngudn cta dap va ho
chtra nuéc tir bwérc f
% Hop hién ra (xem bén dudi), dién day du cac tham s& phu hop vao hép trang.
%+ Nhan OK dé chay cong cu

F —
dra Tool SE il: Generates upstream catchments of dams AR ) water bodies from step f @ﬂu

% Input flow direction raster " | Tool SEi1: Generates upstream Il
| El Eﬁ] catchments of dams AND water

& Input raster or feature pour peint data (dams and/or lakes) bodies from slep f
| EN=
Pour point field (optional) This tool generates catchments based on

- the flow direction output raster created in

& Output Coordinate System step f and dam (and lake)raster created in
[Same ——r v] @ either step h2 or h1

& outputworkspace @

& OutputMame @]

[ ok || concel |[Envionments... || <<HdeHelp | [  ToolHelp

16
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M0 ta tham so

Input flow direction raster created in

Composite Geodataset
step f

Input_flow_direction_raster

Input_raster_or_feature_pour
PUt - P —P The dams and lakes raster created in

oint_data__dams_and_or_lakes Composite Geodataset
step hl

Pour_point_field (Optional) Optional - leave blank Field

Output_Coordinate_System Same as snapgrid Coordinate System

outputworkspace Workspace in which to save the output Workspace

Name for new upstream catchments

Anyvalue
output raster

OutputName

So’ d6 ky thuat

10. Coéng cu SE j: Phan cap lai thwong ngudn lwu vuec tir bwéc i

ArcToolbox @6 Exploring Multiple Benefits toolbox

Cong cu nay thuc hién theo cac budc sau.
e Phan cap lai ving thuong ngudn tir dau ra cla céng cu ‘Tool SE i’ thanh 2 cdp
(1 = hién dién clba luu vyee dap va 0 = khdng thuong ngudn lwu vue.
Cach chay cong cu
¢ Nhan chudt vao cong cu ‘Tool SE j: Reclassify upstream catchments from step i
< Hop thoai hién ra (xem bén dudi), dién day dd tham s& phu hop vao hép
trang.
Note: Once the input catchment raster is selected, ArcMap will guess what

’

reclassification so manually enter the values for the 2 classes.
% Nhan OK dé chay
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@ Input raster Tool SE j: Reclassify upstream
| catchments from step i
& Redass field

This tool reclassifies the upstream
Redassification catchments raster produced in step i

Old values New values

—

Save... [REverseNewVahes] ’P‘remon

Change missing values to MoData (optional)
& outputworkspace

& Outputhame

M0 ta tham so

Upstream catchments raster produced

<Input_raster> . . Composite Geodataset
instepi
The field upon which the reclass will
<Reclass field> P Field
be based
All the values for watersheds which
<Reclassification> contain a dam (and/or lake) should be Remap
reclassed to "1"
<Change_missing_values_to_No
- - = - - Do not use Boolean
Data (Optional)>
OutputName Workspace in which to save the output Anyvalue
Name for new reclassified catchment
<OutputName> Anyvalue

raster

So d6 ky thuat
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" m—— e . 2 . ata . - ~ < ~ . s ~

ArcToolbox ® © Exploring Multiple Benefits toolbox
QR

Thuyc hién cong cu nay theo cac budc sau.
e Tinh tdng cic san pham dau ra a, e, va i dé€ tao ra raster mai
e Tao ral&p méi khi ta cit véi 16 rirng (két qua clia téng hop)
Bé& sung Iép ‘tdm quan trong cda rirng déi vdi 6n dinh dat va han ché xéi’ durgrc tao
ra bang cdch st dung phwong phdp tiép cdn chéng xép Idp théng tin ndy vdi cdc
di¥ liéu chuén bj trong cdc céng cu trén. Vi ¢é 3 cdp cho dé déc (1-3), 3 cép cho
lwong muwa trung binh hang ndm hodc theo mua (1-3) va 2 cép cho sw hién dién
hay vdng mdt cia mét lwu vure dép (0-1) cd téi da la 8, téi thiéu la 2, va do d6 cé 7

s

cap.

Cach chay cong cu
%+ Nha&n dip chudt vao céng cu ‘Tool SE j: Reclassify upstream catchments from
step i’
% Hop hién ra (xem bén duwdi), dién day dd tham s& phu hop vao hop trang.
(Xem vd bén d6 bén dudi)

| S dpeaua | L J L || | — | —

"slope3dass_v2" + "upcatch_red” + "rain_3dass"

[ 95 Tool SE k: Sum outputs from 2

& Map Algebra expression Tool SE k: Sum outputs from a,
e, and i and clip to forest extent

Cenditicnal o
B BB Con E This tool calculates the final additive soil
Pick erosion risk layer and uses a vector or
B B m Sethiul raster mask to clip the risk layer to an area
Math of interest
) e
(I P -

@ Outputhame combined raster

& Input Clip Dataset

& Snap Raster

0 @ 6

Cell size
[Maximum of Inputs V]

QOutput Coordinate System

[MSDeCiﬁEd Below v] EI
Unknown
@ outputworkspace
Mo =
& Outputhame
ta @ ] v
[ o« |[ cancel ||[Envionments...|[ <<tidetielp | [ ToolHel
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tham s
X Add together the reclassed rasters Raster Calculator
<Map_Algebra_expression> . .
from steps b; e and j Expression
Name for the new soil erosion risk
OutputName_combined_raster Anyvalue

output raster

Vector or raster mask to clip the risk

layerto an area of interest

Set the snap raster to be the stream

Snap_Raster . Raster Layer
order raster output created in step f.

Set the cell size to besame asthe

Input_Clip_Dataset Composite Geodataset

cell_size stream order raster output created in Cell Size
step f.
Coordinate system of the output Raster
Output_Coordinate_System dataset (this will be the same as the Coordinate System
Snap Raster)
outputworkspace Workspace
OutputName Name of the new output raster dataset Anyvalue

So d6 ky thuat




VD ban d6 cia Panama

Importance of forest for limiting soil erosion

Areas with high slope and high precipitation (wet season averages May - August) have been identified as having greatest potential soil
erosion risk. Forested areas and upsteam catchments of dams and lakes are shown as areas of particular importance for soil erosion control.

81'W 9w 78'W

Potential soil erosion

risk in forests +
High Dams

D Upstream catchments

[_ Water bodies

River basins

Map prepared by
UNEP-WCMC, August 2013
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