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Locust Migration ToolSummary

HYSPLIT used, but daily takeoffs & landings difficult to implement
i New locusfunctionality stops trajectory each day; starts next day
i web applicationg> users not required to download met data

Modes:single swarm® batchA matrixA API

User Inputs:start location and time; met data; number of days; flying
height(s); graphics options; output options

Outputs:trajectory endpoints, graphics, shapefiles, HYSPLIT files

Primary Partner: '
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~ Locust Migration ToolNew Matrix and GIS Features

Matrix functionality allows user to specify a grid of

25°E 30°E 35°E 50°E
swarm source locations; simulations carried out for = —
o 0 . rajectory -
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specified Ny m\\ ' 4 RERY
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so that more effective and efficient processing
within GIS applications can be carried out



.| Matrix userinput screeng all of the singleswarm and batch
HYSPLIT Locust Forecast Matrix : : P m : g - Ee =
functionality, plus additional input and output specifications e
Swarm name: matrix for naming output files.
Start date and direction: Meteorological data  GFS Model 1.0 degree ¢ Information and grid domains of forecast datasets.
Start date (UTC) 2021-04-12 Direction = Forward = Duration 15 +  day(s)
First-day start time (UTC) = s First-day ending time (UTC) = &
Start location: The source matrix is specified by the start location, the spacings in latitude/longitude, and the number of points in the latitude/longitude directions. However, the total
number of source locations CANNOT EXCEED 125, which is about a 11x11 lat/lon grid with a 1 degree spacing.
SW corner lat. 4.5 deg Lat. Spacing = 0.5 deg Lat. Points | 5
Lower left corner : .
of source g”d SW corner long. 45 deg Long. Spacing = 0.5 Grid deg Long. Points 5 Number of grld POIntS In
spacing each direction
Height 500 1000 1500 m
Locust flight time: Fly without overnight stops
Time to take off after sunrise = 2 hr(s) Time to land before sunset 1 hr(s)
Plot options: Map background = STAMEN Terrain - Plot radius = 3000 km
. . . 1
Grid size for traJeCtoryGlS file: I by day by height by each day-height all trajectories in one file use lines not points . . .
frequency statistics GIS output options for trajectories
and graphlcs Plot grid size | 1.0 + | deg Color Opacity 50 s %
Advanced: Vertical motion = Sigma (4) =
Restore default values




HYSPLIT Locust Model Results For Job 7129

Model Status

Model Details

Results

Links

Runtime screeng showing view once run is complete
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INFO
INFO

INFO

- Creating matrix_7129 shapefiles_traj_freq.zip .
- Creating matrix_7129_toa_gis.zip R t ”
untime messages Sscro

INFO -
INFO -
INFO -
- Posted status COMPLETED for matrix run 7129

Creating file matrix_7129.zip for redistribution.
Finished generating graphics for matrix run 7129 - - M
during simulations

The model and graphics are now complete.
2021-84-12 12:44:30.310269

Run mame: matrix_712%

Meteorological data: GFS
Start location: lat. 4.5008 deg, lon. 45.2008 deg, height(s) See.2, 1ee9.@, 15842.@ m
Source matrix: spacing @.50@@, 2.502@ deg; number of points 5, 5

Start date: 2021-84-12 Y o .
Simulation duration: 15.@ day(s) Run Speclflcatlon Summary
Simulation direction: FORWARD

Locust flight time: takeoff after sunrise 2.8 hr(s), land before sunset 1.8 hr(s)
Vertical motion: Sigma

Click on text link or dropdown menu to view images. Please note that all input and output files will be deleted after 20 days they are created to conserve disk space. If it is desired, download the zip file for
redistribution by clicking here before the files are deleted.

Name

Trajectory plots

Frequency plots PNG Ps PDF ZIP .
output collections

Grid plots JPG PS

Time-of-arrival plots PNG Ps PDF ZIP

Image PostScript PDF Google Earth Zipped GIS Shapefiles

PNG PS PDF ZIP

|

Individual graphics an(

Redraw the graphics

Start a new matrix run

Start a new matrix run with the same input

Zipped file of all graphics and diagnostics (for redistribution) Zl p flle Wlth a”

US Department of Commerce | NOAA | NOAA Research | ARL

Inputs and outputs

Privacy | Disclaimer | Information Quality | Accessibility | Webmaster




In this example, we had 5 grid | | —+— > s -
LJZ2 A y ua A y af 2 y JAGdzR S € | y Trajectory -
LR2AYG Ay afl GAGdzZRSEE a2 Day Humbers
total of 25 source locations :; )
L 3
And there were 3 heights chosen *"| . : i
(500m, 1000m, and 1500m) e .
Hyal 7
So, there were a total of 75 .
trajectory-based migration paths N e Lo N
simulated. 1
Bin — 12
SOUTH SUDAN — 13
And there were 15 days of — 14
simulation, so, each trajectory had ... " -
15 takeoff locations and 15
landing locations. A
N
So, there are a total of 1125 150 300 Kiometers
trajectory paths simulated in this| ° 7" B
example
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Maximum: 1.0e+02 %

Minimum: 8.1e-02 %

s

Mame
I;‘(_*gllFolder with HYSPLIT Control and other megelcific fiIes.I
hysplit T ————— S——

shapefiles_toa
% shapefiles_traj_aggregated
% shapefiles_traj_day
% shapefiles_traj_freq
i shapefiles_traj_height

% shapefiles_traj_height_day

% chanefiles o o)
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Folders with shapefiles associated with time of arrit@al
trajectories, and trajectory frequencies. These can be imported into
GIS applications (e.g. ArcGIS) and displgyst processed further

| '} LABELS.matrix_7129

|} MAPTEXT.matrix_7129

Trajectory frequency graphiCg atrix 7129 freqpar

@ ratrix_7129_freq.png

E matrix_7129 freg.ps

& rnatriz_7129_gridplot.jpg

Trajectory frequency
graphics vigridplot¢
a different HYSPLIT
mapping program

@ matrix_7129_gridplot.ps

T matrix_7129_infile
=} matrix_7128_MAPTEXT txt

¢l OO2NRAY3I G2 GKS dzaSNRa ySSRja
I En s R o TEToTae
41272021 12:56 PM PMATRIX_7129 File 1KB
4/12/2021 12:56 PM MATRIX_7129 File 1KE
. Adobe Acrobat D... 255 KB
Summary files of .
. PMG File 347 KB
InpUtS and OUtpUtS PostScript File 1,572 KB
471272027 1:01 PM PG File 454 KB

% matrix_7129_progress.tat

matrix_7129_toa.pdf

Time of Arrival graphics

@ matriz_7129_toa.png

@ matrix_7129 toa.ps
ratrix_7129_trajplot. pdf
& matriz_7129_trajplot.ps
@ ratrix_7129_trj_001.png

matrix 7129 run setup summary.bet

D matriz_7129_trjfreq.bin




Trajectories
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Maximum: 1.0e+02 %

Minimum: 8.1e-02 %

s

Mame
I;‘(_*gllFolder with HYSPLIT Control and other megelcific fiIes.I
hysplit . S——

shapefiles_toa
% shapefiles_traj_aggregated
% shapefiles_traj_day
% shapefiles_traj_freq
i shapefiles_traj_height

% shapefiles_traj_height_day

% chanefiles o o)

T - —
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Folders with shapefiles associated with time of arrit@al
trajectories, and trajectory frequencies. These can be imported into
GIS applications (e.g. ArcGIS) and displgyst processed further
¢l OO2NRAY3I G2 GKS dzaSNRa ySSRja

I E L A R FETE e

| '} LABELS.matrix_7129

Trajectory frequency graphiCg atrix 7129 freqpar

|} MAPTEXT.matrix_7129

@ ratrix_7129_freq.png

E matrix_7129 freg.ps

& rnatriz_7129_gridplot.jpg

Trajectory frequency
graphics vigridplot¢
a different HYSPLIT
mapping program

@ matrix_7129_gridplot.ps

T matrix_7129_infile
=} matrix_7128_MAPTEXT txt

4/12/2021 12:56 PM MATRIX_7129 File 1KB
4/12/2021 12:56 PM MATRIX_7129 File 1KE
2 Adobe Acrobat D.. 235 KB

Summary files of .
. t q - PNG File 347 KB
e PostScript File 1,572 KB
4/12/2021 1:01 PM PG File 454 KB

% matrix_7129_progress.tat
matrix 7129 run setu
matrix_7129_toa.pdf

Time of Arrival graphics

@ matriz_7129_toa.png

@ matrix_7129 toa.ps
ratrix_7129_trajplot. pdf
& matriz_7129_trajplot.ps
@ ratrix_7129_trj_001.png

ELIMIMa

D matriz_7129_trjfreq.bin

fwys




NOAA HYSPLIT MODEL
Forward trajectory starting at 0454 UTC 12 Apr 2021
GFSG Meteorological Data

Source * at 450N 45.00 E

KENYA \
Rﬁ‘ NDI*,
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M' tiles by Stamen AnMCWI

Y 3.0. Data by OpenStreetMap, under ODbL.

Meters AGL
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Job: matrix_7129 Job Start: 2021-04-12 12:40:44 EDT

Source: lat.: 4.50 lon.: 45.00 Hgt: 500, 1000, 1500, 500, 1000, 1500, 500, 1000, 150
Release Start (YY MM DD): 21 04 12

~
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Graphic output of trajectories using basic HYSPLIT graphics

U This is the output using basic HYSPLIT graphics.

U Some settings can be configured in matrix usgecification
screen, including:

A Map background
A Map radius

U But for more advanced modifications, user can import shape files

provided in output (see additional description of this functionality
below)

The source locations are shown with a bounding box

®(i In this outputc example atlefc S OK RI & Q& (-NJ 2 €
coded based on colors shown in bottom elagight panel of

figure; and in this panel, you can also see the three flying heights
chosen for this example



Trajectories
Aggregated



s » 2020 » Locusts » Time of_Arrival » matrix_7129 » shapefiles_traj_aggregated

Fs

Marne Date modified Type

|_11' rnatrix_7129_all_trajs.att 4/12/2021 1:01 PM ATT File
|_11' rnatrix_7129_all_trajs.dbf 41272021 1:01 PM DEF File
|_11' matriz_7129_all_trajs.prj 4/12/2021 1:01 PM PRJ File
|_11' ratrix_7129_all_trajs.shp 41272021 1:01 PM SHP File
|_11' ratrix_7129_all_trajs.shx 4122021 1:01 PM SHX File

|J' matriz_7129_all_trajs.txt 41272021 1:01 PM Text Document

Size

108 KB
93 KB
1KB

2,060 KB
9 KB

2,528 KB

Folder:shapefiles traj _aggregated

Has a shapefile in this examplematrix_7129 all trajs.shp

displayc trajectories based on their characteristics.

--that can be imported inta
GIS applications. This shapefile has all of the trajectories in the analysis. Each trajectory has
numerous identifying characteristics, however, and so, the user can select and displagt
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GIS Processind 25°E 30: E 35: E 40‘: E 45‘: E 50: E
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Base Map el dportsudeh
P_L--A-ngula
. :"\Ihmlnpr—:;
Here is a base
Sharorah
map before any| i
SUD A
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app Shapefl Ies p— Umm Durman L.’t‘i"]‘flllll."'m" o YEMEN
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SOMALIA
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N
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Kisangani v Kampala KENYA 0 150 300 Kilometers
CO | N et ] S S| l_neo
0 I'N _ “Kisumu AAismaayo 0
< Nairobi
o - Sources: Esri, HERE) 4 min, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
g i}\'lqa GeoBase, IGN, Kadagt‘br NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
e 3 Bl 1 A OpenStreetMap cgp?'ﬁbutors‘ and the GIS User Community
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GIS Processing: Source matrix 'E 40°E 45° E 50° E

, ~20° N
Two analogous source matrix shapefiles have been added from a )
different directory shapefiles tox oot
A shapefiles_toa \ matrix_7129 src_bbox.shp
YEMEN
a bounding box that encompasses the entire source 50 N
matrix
A shapefiles_toa \ matrix_7129 src_locs.shp

a set of points; one for each source point in the sourcg

matrix defined for the matrix simulation that has been N

conducted s Ay .

SOUTH SUDAN
5° N+ ~5° N
N
UGANDA
Kisangani Kampala 150 300 Kilometers
00 !N “Kisumu Alsmaayo l_'_| _00
o' "™ Sources: Esti, HERENGafmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadas,t‘gr NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
AT alid OpenStreetMap c%ﬁ’ﬁbutors‘ and the GIS User Community
I

) T T T
25°E 30°E 35°E 40°E 45°E 50° E



GIS Processing: = ok ik i ks
. . ~20° N
A r Tr rl - d Port Sudan ]
ag egated ajectories . Trajectory - -
. . cihal Day Numbers
A shapefile that contains all of the ]
trajectories has been added: S
—2 =
‘\ll;]"l;:lllll f—
A shapefiles_traj_aggregated s 3
\ matrix_7129 all_trajs.shp —— 4 Bl
—s5
In this example, the trajectories segments —B
have been colored using tltaynumfield to i\ —7
aK2g UKS UNJ)ZS2SOuUzZ2ZNMASa o0l asSR —38
—9
The next slide shows all of the fields S/ o — 10 -10° N
available in the shapefile to select or classify - —_—
the trajectories —_ 1
SOUTH SUDAN —_13
— 14
. — 15
5° N (:‘.Iuba ~5° N
N
UGANDA
Kisangani \?\ . campala KENYA 150 300 Kilometers
0°—: N SKisumu l_'_| —0°
3 8! Sources: Esri, HERENGafmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
& ( ;m‘ ‘Kb,'c[,)a GeoBase, IGN, Kadas,t‘gr NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
N EES ; : A T OpenStreetMap cgzﬁ'ﬁbutors, and the GIS User Community
L) L)

T T T
25°E 30°E 40°E 45°E 50° E



Table i
EREE AL A
matrix_7129_all_trajs x
FID Shape | TRAJNUM | YYYYMMDD| TIME | LEVEL | DAYNUM| SRCID | TRAJND | SLON | SLAT | ELON | ELAT LS
k 0] Pohyline 1 20210412 454 500 1 1 1 45 45( 43417 4821
1| Polyline e 20210413 500 500 2 1 2| 43417 | 4821 42852 45903
2| Polyline 3 20210414 502 500 3 1 3| 428592 4903 42214 573
3 | Polyline 4 20210415 503 500 4 1 4| 42214 5751 41.808| 71028
4 | Polyline 5 20210418 503 500 5 1 541806 7.108| 40.851| B.545
5 | Polyline & 20210417 508 500 &8 1 6| 40861 | 3.646) 39753 9.155
5| P I'.rmwl T 1 I'I&1 2 (15 500 7 1 7130752 §1E5({ 0 218| O ﬂ'lﬁ

GIS Processing: Aggregated Trajectories

Here are all of the attributes that are associated with each trajectory in the aggregated trajectory shapefile:
TRAJNUMunique number for each trajectory for each day for each heightthis example, goes from 1 to 1125
YYYYMMDDdate of the trajectory

TIME:UTC start time of the trajectory

LEVELstarting height (rrag)) ¢ in this example, starting heights of 500, 1000, and 1500 meters above ground level were used
DAYNUMday numberg in this example, this goes from1b

SRCIDa unique number for each source location and height combination. In this example, there are 25 source locations and, aritegghtthe SRCID
numbers go from 1 to 75. If one wants to remove a trajectory from the display, e.g., because it is deemed an unlikelghpagha path going out over the
ocean, then one can simply remove that overall migration path (all 15 days) by removing that SRCID from the displaye@y dindecan remove just part
of that path by further considering DAYNUM in the selection-sdkection of items to display

TRAJIDThis is the same as TRAJNUM, and in this example, goes from 1 to 1125
SLONStarting longitude for the trajectory

SLAT Starting latitude for the trajectory

ELONENding longitude for the trajectory

ELATEnNding latitude for the trajectory




GIS Processing: Selecting a specific SRCID (in ArcG

Here is an example of selecting a specific SRCED a
specific starting location and heighin ArcGIS, a GIS

S)

Table

ERAE- Rl

matrix_7129_all_trajs

T . FID | Shape | TRAJNUM | YYYYmmDD| TIME | LEVEL | DAYNUM| SRCID | TRAJID | SLON | SLAT | ELON | ELAT
application. There are 15 trajectory segments, one fo 197 | Polyline 198| 20210414| 456| 1000 3 14 198 | 44.424| 3.773| 43.567| 3.928
each day’ associated with this particu]ar SRCID 198 | Polyline 199 20210415 458 1000 4 14 199 | 43.567| 3.928| 43.001| 4.429

198 | Polyline 200 20210416 501 1000 5 14 200| 43.001| 4429] 42593 539
200 | Polyline 201| 20210417 501 1000 6 14 201| 42593 539(42211| 6749
Select by Attributes % 201 | Polyline 202| 20210418 501 1000 7 14 202| 42211 6.748| 4163| 8745
202 [ Polyline 203| 20210418 501 1000 3 14 203| 4168| 8745 41526] 9341
Erter s WHERE clause to select records in the table window. 203 | Polyline 204 20210420 501 1000 9 14 204| 41526 5.341| 41608 9209
204 | Polyline 205 20210421 500| 1000 10 14 205| 41608 5.208| 41577| 9.381
Method :  Create a new selection ~ 205 |Polyline 206| 20210422 500| 1000 11 14 206| 41577 9.381| 41232 9283

DAYNUI e 205 | Polyline 207| 20210423 501 1000 12 14 207| 41232 5283( 40745 9362

. - 207 | Polyline 208 20210424 502| 1000 13 14 208| 40745 9362 407| 9717

HSHC'D . 203 [ Polyline 2086| 20210425 502| 1000 14 14 208| 407 5.717| 40505 9.778

"THM'"D 205 | Polyline 210 20210426 502| 1000 15 14 210| 40.505| 5.773| 40579 10.196

SLON 210 | Polyiine 211| 20210412| 446| 1500 1 15 211| 47| 45| 45.004| 3697

"SLAT" v 211 | Polyline 212 20210413 450 1500 2 15 212|45904| 3697 45.347| 2567

212 | Polyline 213| 20210414 453[ 1500 3 15 213| 45347 2567| 44857| 2039

= <> | Like 213 | Polyline 214| 20210415 455 1500 4 15 214| 44857 2030| 44242| 1827

N o2 | (A 214 | Polyline 215 20210416| 458 1500 5 15 215| 44242 1.827| 43.403| 2284

215 | Polyline 216 20210417 500| 1500 6 15 216| 43.403| 2284| 4267| 2847
- <= | [ or 216 | Polyline 217| 20210418 503[ 1500 7 15 217| 4267 2847|42333] 4295
: 217 | Polyline 212 20210418 502| 1500 3 15 218| 42338 4205 4253] 5123
sl ] o || Net 213 | Polyline 21| 20210420 500 1500 9 15 210| 4258| 5123| 42543| 5765
215 | Polyline 220 20210421 500 1500 10 15 220| 42543| 5765| 42178 637
Is In Mull Get Unique Values | Go To: 220 | Polyline 721 20210422 s00| 1500 11 15 22142178 637 41379] 6508
SELECT * FROM matrix_7129_all_trajs WHERE: 221 | Polyling 222 20210423 503 1500 12 15 222 41379( 6608| 40681 6792
"SROID"=T5] 222 | Polyline 223 20210424 505| 1500 13 15 223 40681 6.792| 40020| 7.198
223 | Polyline 204| 20210425 507 1500 14 15 224|40.029| 7.1983| 4059] 747
224 | Polyline 225 20210426 504 1500 15 15 225 4059 7.17|40621| 7.728
225 | Polyline 206 202108412 454 500 1 18 226 45 | 43458 518
226 | Polyline 207| 202108413 459 500 2 18 227| 43459 518|42618] 5623
227 [ Polyline 228 20210414 502 500 3 18 228| 42618 5623| 42| 6562
O Verify Help load. el | 223 [ Polyline 226 20210415 503 500 4 18 229| 42| 6562| 41422] 8137
THY 1% n E (15 out of 1125 Selected)
Apphy Close

rmatroc 7129 Al frajs |

—_

T IF




G I S PrOCeSSI ng Q Locusts_Matrix_2021_04_12_001.mxd - ArcMap
Selecti ng a File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help
. NS +HE x| 2 b - [[1:13.098.859 v EEEE | e Drawing~ K (=) 8| [~ A ~ @] Arial
specific SRCID @O « S YL LT CELEEEEIR
(in ArcGIS) Labeling ~ 5B &% S8 “f £n S | Fast -
Table Of Contents 1 x [ ) |1 .\ 12 .\ El .\ 14 .\ |5 .\ 16 .\ 17 . |8 . 19 . 1o .
L
. = = Locust Matrix
Here is an 5 @ Mati 7129
| f = O matrix_7129 _landing_pts 25°E 30°E 35°E 40°E 45°E 50°E
example o o - 5 . ; ; o
. =] matrix_7129_src_locs % % & = @ Port Sudan 207N
selecling a Trajectory - ]
matrix_T129_all_trajs X Knamezs D ) N 3{)
L loshait
SpeC|f|C SRC @ FID | Shape | TRAJNUM | YvrymmoD| TIME | LEVEL | DAYNUM| SRCID | TRAJID | SLON | SLAT | ELON | ELAT ~ = ay Numbers
187 | Polyline 188 20710414] 45| 100D 3 14 198| 44 424 3773| 43567| 3928 Sharaen 1
I e..as eCIfIC 198 | Polyline 199| 20210415 459 1000 [ 14 199| 43.567| 3.928| 43.001] 4428
oy p 159 [ Polyling 200] 20210416] 501 1000 B 14 200| 43.001| 4429)42503] 539 R
|4
. . — 200 |Polyline 201| 70210417 501 1000 B 14 201|42593| 539|42211] 6749
Startlng Iocatlon —5 201 |Folyline 202| 0210418 501 1000 7 14 202| 42211 6748] #188] 8748 PR
sanaa
g . —5 202 [Polyline 203] 20210418] 501 1000 E 14 203 4168| B.745) 41526 034 i :
and helghtq In s 203 | Polyline 204| 20210420 501 1000 3 14 204 | &1525| 9.341| 41608 9209 CellE el R —_— ~15°N
204 [Folyline 205] 20210421 500] 1000 10 14 205| 41608| 9.209) 41577 8381
—8 205 [Folyline 206] 20210422]  500] 1000 11 14 206| 41577| 9.381| 41232 9.283 —5
ATCG IS, a G IS —9 206 |Polyline 207| Z0210423] 501 1000 [B 14 207| 41.232| 9.283| 40745 8382
. . —10 207 |Folyline 208]  0210424]  502] 1000 13 14 208|a0745| 0362 a07| anir —6
app“ca’“on In —n 208 |Folyline 208] 20210425] 502] 1000 14 14 209| 407| 9.717| 40505 8778 7
. —12 208 [Polyline 210[ 20210428  502| 1000 5 14 210| 40.505| 0.778| 40.579| 10.1%6
th Id —_13 210 Folyline 211 20210412 448 1500 1 B 21 47| 45[45994] 3597 g
IS Sl e, yOU 1 211 |Folyline 212[ 20210413 450] 1500 H 15 212|45.994| 3607 45.347| 2567 X
s 212 [Polyline 213| 20210414  453[ 1500 3 [B 213| 45.347| 2.567| 48.857| 2039 24 od ; — 9
can see the 213 | Polyline 214| 20210415 455] 1500 [ 15 214 44.857| 2039 4a242] 1827 g .
[ matrix 7129 grid 214 |Folylne 215| 20210416 458|100 5| 15| 215|44242| 1062743400 2264 ; sy 6o N
ent”-e Selected b4 matrix_7128_src_bbox 215 |Polyline 216| 20210817 500| 1500 6 15 216| 43.403| 2284| 4267 2847 £ ! 4 y
218 |Polyline 217| 20210418 503[ 1500 7 [B 27| 4267 284742338 4205 LT e — N
. = O matrix_7129_takeoff_pt: 217 |Polyline 218|  z0210418] 502| 1500 B 15 718|42338| 47285| 4258| 5123 z J ]
trajectory ® 218 | Folyline 218| 20z10420)  s00| 1500 B [B 219| 4258| 5.123| 42543 5788 g \ q — 12
o O matrix_7129_toa_gis 218 Polyline 2o0[ 20210421 500[ 1500 10 [B 220| 42543| 5785) 42178 637 i b 13
Outllned in II ht O - 270/ Falyline 221| 20210422| 500 1500 1 15 271|42178| 6.37| 41379| 6608 :
g Matric 559 221 |Polyline 222| z0z10423|  s03| 1500 12 [B 272| 41.379| 6608| 40681 6792 14
- 222 [Polyline 223 20210424] 505 1500 13 [B 223| 40681| 6.792)40.029] 7.198 q Y N,
blue Matrix_505 223 |Polyline 224 20210425] 507| 1500 14 15 224 40029] 7.198| 4059| 7i7 ) \ = — 15
202102 22 224 |Polyline 225 20210426 504| 1500 15 15 225| 4058| 7.17|408621| 7.728 —— .
F 2021_02_19 235 |Polyline 208 20210412 454 500 1 18 6| 45 543450 518
2020_12_06 226 |Polyline 297| 70210413] 458 500 B 18 277|43458| 518| 42618] 5623
\ 2020.10_15 227 |Folyline 228| 20210414 502 500 3 18 278|42618| 5623 42| 6562
\ background 225 |Folyline 228|  20210415] 503 500 1 16 279| 42| 6962 41.422] 837 v
\ Mo« 1 om E (15 out of 1125 Selected) \
\ N
\ - v TCANDA
\ A
\ 1 - sl A Kampala KENYA 150 300 Kilometers
N NN S . N I I B S . - i S . - [EE—— ne
— =
¥ Naltokd
{nD - Sources: Esri, HERE M3afmin, Intermap, increment P Corp., GEBCO, USGS, FAOQ, NPS, NRCAN,
x r‘K\qn: GeoBase, IGN, Kadaster N L, Ordnance Survey EsriJapan, METI, E=ri China (Heng Kong), (c)
i ATIC o Bl i hwors  Seeged OpenStreetMap coffributers, and the GIS User Community
T f T o T T T
25°E 30°E 35°E 40°E 45°E 50°E




GIS Processing:
Selecting a specific

. Q Locusts_Matrix_2021_04_12_00T.mxd - ArcMap
SRCID (In ArCGIS) File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows Help

BONQ Il * Bk @ MBSO E e D e

. BEEM&E .
Here we have inverted Labeling - 44 & 4 & 1 & | IR

D2E& +Fax/2 & [nmm L EBEFRO0 Drawing~ K - & I~ A - /< [0 ara

the selection, to select] e e M B B B e B B B B

BGE|HE

all trajectories other = 5 Locust Matrx

= Matrin_7129

than SRCID = 15. Thislis = O matrix_7129_landing_pts ] 25°E 30°E 35°E 40°E 45°E 50°E
-
an example of what 9 8 mas 7 s | - i 200
p o B @ d Zansua ]
) ° = . = % 2 Trajectory - [
one mi ht d oto 5] matrix_7129_all_trajs framees Dav Numb
g DAYNUM FID | Shape | TRAJNUM | Yyyymmoo| Time | LeveL | paynum] srcio | TRasio | sLon | sLaT [ ELon | ELAT ay Numbers
14 S x A& L @:é 197 [Polyline, 198] 20210414] 456] 1000 3 14 198 44.424| 3.773| 43.567| 3928
a N\B Y 2 g S € | 3 7\ y 198 |Polylne 199 20210415] 459] 1000 4 14 199 43567 | 3.028] 43.001] 4.429 1
. —3 199 [Polyine 200] 20210416] 501| 1000 5 14 200[ 43.001| 4.429]42593] 539 2 L
trajectory from the —4 200 |Polyline 201 20210417 501 1000 6 14 201[ 42593 5.39[42211] 6749
) 2 . —5 201 [Polyline 202| 20210418] 501| 1000 7 4 202[42211| 6.749| #168] 8745 sariaa —3
_ 202 [Polyine 203| 20210419 501 1000 B 14 203 4168| 8.745|41.526) 9.341
d|3p|ay, Ie, SeleCtlng _E 203 |Polyline 204[ 20210420 501 1000 B 14 204] 41.526| 9.341] 41.608] 9.209 Y\ Fypdayidah E— ~15°N
. . ! 204 Polyline 205| 20210421 500 1000 10 14 205| 41608| 9.209| 41577| 9381
a” trajectones Other —3 205 | Polyline 206| =20210422] s00| 1000 1 14 206| 41577| 9.381) 41.232| 9.283 — 5
—9 206 [Polyline 207| 20210423| 501| 1000 12 14 207| 41.232| 9.283|40.745| 9.362
than that one and 10 207 |Polyline 208| 20210424| 502| 1000 13 14 208| 40745| 9362| 407 9717 —6
’ —1 203 [Polyline 209 20210425| s02| 1000 14 14 209| 40.7| 9.717|40.505] 9778
. . —12 209 [Polyline 210] 20210426 502 1000 15 14 210[ 40.505| 9.778| 40.579] 10.196 7
SaVlng the reSUItlng 13 210 |Polylne 211|  Z0210412| 446 1500 1 15 211] 47| 45| 45994| 3687 g
i i 211 Polyline 212| 20210413 450 1500 2 212| 45.994| 3697|45.347| 2567
Collectlon to a new N 212 Polyine 213 20210414] 453 1500 3 5 213] 45.347| 2.567| 44.857| 2039 — 09
) 213 Polyline 214] 20210415 455 1500 4 15 214] 44.857| 2.039]42242] 1827 g
. O matrix_7129_grid 214 |Folyline 215  20210418| 453 1500 5 315| 44.242| 1.827| 43403 22784 i R ity 10 r10°N
Shapeflle. B [ matrix_7129_src_bbox 215 [Polylne 216 20210417| 500 1500 6 216 43.403| 2284 4267| 2.847 ey, .. : | SN
216 [ Polyline 217 20210418 503| 1500 7 217| 4267| 2.847|42.338] 4295 y ; — 1 Y
= [ matrix_7129_takeoff_pt: 217 [Polyline 218  20210419] 502| 1500 B 718| 42338| 4295 4258] 5123 oY
° 218 Polyine 219 20210420 s00| 1500 9 15 219| 4258| 5.123|42543] 5765 - — 12
5 O matrix_7129_toa_gis 219 Polyline 220 20210421] S00| 1500 10 [B 220] 42.543| 5765|42.178] 637 3 ; 13
O 220 | Polyline 221| 20210422 S00| 1500 11 15 221] 42178| 637|41379] 6608 B
Matrie 550 221 Polyine 222| 20210423 =03 1500 12 15 222|41.379| 6.608| 40.681| 6.792 ; oo 3 - 14
- 222 [Polyline 223 20210424 505 1500 13 [B 223] 40681 6.792|40.029] 7.198 —= il {
Matrix_505 223 |Polyline 224 20210425 507| 1500 14 15 224 40029] 7198| 4059| 77 / = — 15
202102 22 224 |Polyline 225 20210426 s04| 1500 15 15 225 4059] 7.7|40621| 7.728 .7 = il R
20210218 225 [Polyline 206 20210412] 454 500 1 16 226 45 5[43459] 518 ‘ " m3°N
2020_12_06 226 [Polyline 227 20210413 458 500 2 16 227 43459| 5.18| 42618] 5623
20201015 227 |Polyline 228| 20210414 502|500 3 16 228| 42618| 5623| 42| 6562
background 225 [Polyine 229 20210415 503 500 4 18 228 42| 6562|41.422] 8137 v
oA 1 om .E {1110 out of 1125 Selected) ’l
129 all trajs: Adshu 5
UCANDA
] Serrer ;
Kampala 0 150 300 Kilometers
] 0° 4w  Kisumu L -0°
_— Nairokd
o Sources: Esri, HERE MGafmin, Intermap, increment P Corp., GEBCO, USGS, FAD, NPS, NRCAN,
GeoBase, IGN, Kadasier NL, Ordnance Survey Esri Japan, METI, Esri China (Hong Keng), (c)
] AT frecey OpenStreelr.lapc@Fﬁ%tnrﬁ and the GIS User Community
1 1 1 1 1
25°E 35°E 40°E 45°E 50°E




GIS Processing:
Selecting a specific
SRCID (in ArcGIS)

Here is the collection of
trajectories without the

trajectory associate
with SRCID = 15.

25°E 30°E 35°E 40° E 45° E 50° E
1 1 1 1 1 1
H — -20° N
™ d Port Sudan
Donacla =
0 Trajectory -
Khamees
Jlosnat Day Numbers
&l‘n.n-%{{;’-h 1
SUDAN 5
Khartoum
d ] Umm Durman g North —_—3
Khartoum
| CuR S— ~15° N
Q!
B
e FAI Fashir 5
; ;*\I Ubayyid 6
Nyala = — 7
o Ad Dam ‘;’:ln
‘ — 38
_—9
10° N—} o — 10 107N
—_— 11
n[‘"l Wau 1 2
SOUTH SUDAN — 13
— 14
e 5]
5 N+ Jas -5° N
N
s UGANDA
9
; Kisangani A Kampala KENYA 150 300 Kilometers
i Y < ’ ] -0°
0 I'N N “Kisumu 0
3 Nairobi : ¢ .
VIND = Sources: Esri, HERE, safmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
& doma ~Kigal GeoBase, IGN, Kadas,t\ér NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
A N : ; : A OpenStreetMap cg‘;ﬁ'ﬁbutors, and the GIS User Community
T 1 T T T
25:°E 30°E 40° E 45° E 50° E




Time of Arrival
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ASYSN)Y GSR AY

0KA A

SEIFI YLX S5 2y O0S 1 ALIWISR

>30%
>20 %
>10 %

- -

>3 %

>1%

-

Maximum: 1.0e+02 %

Minimum: 8.1e-02 %

s

Mame
I;‘(_*gllFolder with HYSPLIT Control and other megelcific fiIes.I
hysplit T ————— S——

shapefiles_toa
% shapefiles_traj_aggregated
% shapefiles_traj_day
% shapefiles_traj_freq
i shapefiles_traj_height

% shapefiles_traj_height_day

% chanefiles o o)

P, I T T i e O I L O T W | e Y

Folders with shapefiles associated with time of arrit@al
trajectories, and trajectory frequencies. These can be imported into
GIS applications (e.g. ArcGIS) and displgyst processed further

| '} LABELS.matrix_7129

|} MAPTEXT.matrix_7129

Trajectory frequency graphiCg atrix 7129 freqpar

@ ratrix_7129_freq.png

E matrix_7129 freg.ps

& rnatriz_7129_gridplot.jpg

Trajectory frequency
graphics vigridplot¢
a different HYSPLIT
mapping program

@ matrix_7129_gridplot.ps

T matrix_7129_infile
=} matrix_7128_MAPTEXT txt

¢l OO2NRAY3I G2 GKS dzaSNRa ySSRja
I En s R o TEToTae
41272021 12:56 PM PMATRIX_7129 File 1KB
4/12/2021 12:56 PM MATRIX_7129 File 1KE
. Adobe Acrobat D... 255 KB
Summary files of .
. PMG File 347 KB
InpUtS and OUtpUtS PostScript File 1,572 KB
471272027 1:01 PM PG File 454 KB

% matrix_7129_progress.tat

matrix_7129_toa.pdf

Time of Arrival graphics

@ matriz_7129_toa.png

@ matrix_7129 toa.ps
ratrix_7129_trajplot. pdf
& matriz_7129_trajplot.ps
@ ratrix_7129_trj_001.png

matrix 7129 run setup summary.bet

D matriz_7129_trjfreq.bin




Source * at 450N 45.00 E

Meters AGL

NOAA AIR RESOURCES LABORATORY
Forward trajectory starting at 0454 UTC 12 Apr 2021
GFSG Meteorological Data

.y “
~* “MALAWI
M' tiles by Stamen [ n, under Y 3.0. Data by OpenStreetMap, under ODbL.
e 8820 & = o o a8 =0 & o) =9 a4 98 »e- 1500
e 88 a0 & = F -y 90 a0 o o8 29 av 88 #1000
R I - i at B0 av & 20  a® aw 28 & 500
0 0 0 0 0 0 0
4/13 4/15 4/17 4/19 4/21 4/23 4/25

TRAJECTORY ENDPOINT PERCENTAGE FREQUENCY MAP

- run name: matrix_7129
-- trajectory duration: 360 hours

Graphic output of timeof-arrival

information using basic HYSPLIT

There are 1125 landing
points in this example,
and the sum of all of the
numbers displayed in
this graphic add up to
1125

graphics

U This is generated by the App. For
more advanced modifications, user
can import shape files provided in
output (see additional description of
this functionality below)

U The source locations are shown with a
matrix of stars

U The grid squares are colooded with
the same colors as the trajectories,
and the colorcoding is shown in the
bottom panel of the figure for each
day.

U And in the grid squares are the

number of trajectory landing points.
The color chosen for the grid square
O2NNBaLRYyRa G2 (K
most associated landing points in that
grid square.



Time of Arrival:
Daily Landing Points



s » 2020 » Locusts » Time_of Arrival » matrix_7129 » shapefiles_toa

o
MName

D matrix_7129_landing_pts.att
[} matrix_7129_landing_pts.dbf
D matrix_7129_landing_pts.prj
D matrix_7129_landing_pts.shp
D matrix_7129_landing_pts.shx
D matrix_7129_landing_pts.tct
[t matrix_7129_src_bbowx.dbf
D matrix_7129_src_bbox.prj
D matrix_7129_src_bbox.shp
D matrix_7129_src_bbox.shx
D matrix_T129_src_bbox.txt
D matrix_7129_src_locs.att

D matrix_7129_src_locs.dbf

D matrix_7129_src_locs.prj

D matrix_7129_src_locs.shp

D matrix_7129_src_locs.shx

D matrie_7129_src_locs. bt

D matrix_7129_takeoff_pts.att
[t matrix_7129_takeoff_pts.dbf
D matrix_7129_takeoff_pts.prj
D matrix_7129_takeoff_pts.shp
D matrix_7129_takeoff_pts.shx
D matrix_7129_takeoff_pts.tct
D matrix_7129_toa_gis.att

[t matrix_7129_toa_gis.dbf

D matrix_7129_toa_gis.prj

D matrix_7129_toa_gis.shp

D matrix_7129_toa_gis.shx

D matrix_7129_toa_gis.tct

Date medified

4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM
4/12/2021 1:01 PM

Type

ATT File

DBF File

PRJ File

SHP File

SHiX File

Text Document
DEBF File

PRJ File

SHP File

SHIX File

Text Document
ATT File

DEBF File

PRJ File

SHP File

SHIX File

Text Document
ATT File

DEBF File

PRJ File

SHP File

SHIX File

Text Document
ATT File

DEBF File

PRJ File

SHP File

SHX File

Text Document

Size

43 KB
44 KB
TKB
31KB
KB
41 KB
TKE
TKB
TKB
TKB
TKB
2KB
2KB
TKB
KB
TKB
KB
43 KB
44 KB
TKE
31KB
KB
41 KB
4KB
4KB
TKB
14 KB
TKB
11 KB

TR - N RSP N

.4170,
. 6920,
. 2140,
. 8060,
. 8610,
.7580,
. 8160,
.4930,
.1290,
. 4700,
L7270,
. 3790,
. 8710,
.6370,
.4780,
4610,
. 7580,
L3470,
. 9860,
.2950,
. 3040,
. 3120,
.8860, 1
L4550,
. 8270,
.7150,
. 9630,
. 8860,
7940,
L5410,
. 6800,
. 8800,
. 3480,
. 9360,
. 3370,
. 6930,
.1500,
. 6970,
1210,
L3720,
. 0830,
L7540,
. 8820,
.2240,
.1430,
. 9320,
. 9780,
.4730,
.1350,
. 3990,
L7370,
. 6590,

CRAN

O WD o0 un b B oL e on S s o e e g R s a0 00D O WD LD 00 O own e e ] 00 00 00 00 WD WD D WD WD oo el un B s

. 6210,
. 9030,
.7510,
.1080,

6460,

.1550,
L4060,
. 5910,
.1150,
. 0090,
. 6790,

3540,
1100,

. 0640,
. 8620,
. 5110,

7170,
3710,
4780,

. 0540,

0470,
6170,

. 0890,
.1820,

5400,
4580,

.1610,
.4050,
.9350,
. 3480,
.0720,
. 8110,
. 0940,
. 8350,
. 7810,
.5320,
. 2650,
. 3840,
. 8810,
.4500,
.1430,
.1470,
.2120,
. 8130,
. 0660,
. 5830,

7710,
4210,
7120,
4460,
3550,

8230,
aaln

496,
500.
495,
498,
485,
505,
500.
495,
490,
494,
502.
503.
502,
498,
500,
993,
1001.
997.
990.
984.
1000,
1003.
994.
987.
983.
1004,
1007,
1015.
990.
997.
1489,
1506.
1503.
1498.
1474,
1475,
1450,
1525.
1514.
1504.
1530.
1507.
1505.
1508.
1500,
4946,
500,
499,
4497,
487.
501.

508,
sn



GIS Processing: Daily Landing Points

Here are the key attributes that are associated with th
daily landing points shapefile in tlshapefiles_toa
subdirectory:

TRAJIDunique number for each trajectory for each da
for each height in this example, goes from 1 to 1125
(same as TRAJNUM in trajectory attributes)

YYYYMMDDdate of the trajectory
DAYNUMday numberg in this example, this goes from

1-15

SRCIDa unique number for each source location and

height combination. In this example, there are 25 souice

locations and 3 heights, and so, the SRCID numbers go

from 1 to 75. If one wants to remove a landing point o

trajectory from the display, e.g., because it is deemedjan

unlikely path, such as a path going out over the ocear,

then one can simply remove that overall migration pat
(all 15 days) by removing that SRCID from the display; O

if desired, one can remove just part of that path by

further considering DAYNUM in the selection /de

selection of items to display

Table 0 x|
ERAERL R
matrix_7129_landing_pts =
FID | Shape | ID | YYYYMMDD| DAYNUM | SRCID | TRAJID LS
3 0] Point 1 20210412 1 1 1
1| Point 2 20210413 2 1 2
2| Point 3 20210414 3 1 3
3 | Point 4 20210415 4 1 4
4 | Point > 20210418 3 1 3
5 | Point & 20210417 L 1 L
& | Point 7 202104138 7 1 7
7 | Point & 20210415 & 1 &
& | Point G 20210420 9 1 9
S| Point 10 20210421 10 1 10
10 |Point 1 20210422 1 1 1
11 |Paint 12 20210423 12 1 12
12 |Point 13 20210424 13 1 13
13 |Point 14 20210425 14 1 14
14 |Point 15 20210428 15 1 15
15 |Paoint 16 20210412 1 2 16
15 |Point 17 20210413 2 2 17
17 |Point 18 20210414 3 2 18
13 |Point 19 20210415 4 2 19
15 |Point 20 20210418 3 2 20
20 [Point 21 20210417 L 2 21
21 [Point 22 202104138 7 2 22
22 |Point 23 20210415 & 2 23
23 [Point 24 20210420 9 2 24
24 [Point 25 20210421 10 2 25
25 [Point 25 20210422 1 2 28
28 [Point 27 20210423 12 2 27
27 [Point 28 20210424 13 2 28
28 [Point 25 20210425 14 2 25
25 [Point 30 20210428 15 2 30
30 (Point H 20210412 1 3 H
31 |Point 32 20210413 2 3 32 W
TR 1> » [E|S| ©outof 1125 Selected)

it




GIS Processing:

Selecting / displaying
landing points for a
certain set of forecast
days (in ArcGIS)

Here are all of the
landing points and
trajectories for this
example. We will selec
and display subsets of
this complete set in the
following slides

10° N+

5° N

0°

25°E 30°E 35°E 40° E 45° E 50° E
1 1 1 1 1 1
| [ >0° N
™ s dPort Sudan i
oo Trajectory -
Khamees
Jlsthat Day Numbers
ﬂt 'y ‘\l’ml-'-{:;'-h 1
SUDAN 8 ;é,,.:?
T — 2
Khartoum © ¥
[ Umm Durman g North == Q ” W— 3
‘;x‘h artoum "‘[ [ 3 "‘q\\‘ & Sanaa
5 g R % C\ ¥ Al Hudaydah 4 =15° N
[N
v ’;\l Fashir 9 5
l AlUbayyid &) 2 gz ; 6
Nyala . B N ?«w 7
Ad Damazin b
o N D]IbOllll 8
) &' 9
} Malaal / — 10 ~10° N
—— ]
12
SOUTH SUDAN : — 13
S S A ’\
2 Vs 14
— 1B
Jues -5° N
Landing Day Number D ’&
e 1 © & e 11 > N
UGANDA
2 S it 12
e 3 o 8 s 13 Kampala g oA 0 150 300 Kilometers )
! SKisumu I I —0
4 ® 9 14
e 5 e 10 o 15 2™ Sources: Esri, HERENGafmin, Intermap, increment P Corp, GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadas,t‘ér NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
ATIC SELF T Mheanza  SStenget OpensStreetMap c%ﬂ'ﬁbutors, and the GIS User Community
T T T T T T
25:°E 30°E 35" E 40° E 45° E 50° E



GIS Processing:
Selecting / displaying
landing points for a
certain set of forecast
days (in ArcGIS)

Process for selecting
landing points for days
1 through 5

Select by Attributes W Customize Windows Help
v aZ Figm] -
Enter a WHERE clause to select records in the table window. :I ES m E . Q:m | -
g .
i@ - Hi S [ =
Method . [Craate 2 now scloction S8 A S TEg &R e
P nE Labeling = 6@ 48, 4 & &0 <% | |Fast ;
"D | . L . |2 .
"YYMMDD"
"DAYNUM"
"SRCID" Y]
= < Like a5° E
> = And
< <= Or -
% Mot
= 0 MDD| DAYNUM| SRCID | TRAJID
s In Mull Get Unique Values | Go To: pa12 1 1 1
D413 2 1 2
SELECT * FROM matrix_7129_landing_pts WHERE: B 3 ] 3
"DAYNUM" <=5 B41s 1 1 1
D416 5 1 5
0417 -] 1 [
D413 7 1 7
0419 8 1 8
; D420 9 1 9
Clear Werify Help Load... Save... b 10 ] 0
0422 1 1 11
Apply Close 1423 12 : 12
= 9T TTTaA_ 7 TEF_STL_TULs 0424 13 1 13
o 13 | Point 14| 20210425 14 1 14
= ratric_7129_all_trajs 14 F‘Dint 15 20210426 15 1 15
DAYNUM 15 | Point 15| 20210412 1 2 18
15 | Point 17 20210413 2 2 17
—1 17 | Point 12 20210414 3 2 18
—2 18 | Point 19 20210413 4 2 19
—3 19 | Point 20 20210418 5 2 20
4 20 | Point 21| 20210417 6 2 21
— 5 21 |Point 22 20210418 T 2 22
—5 22 |Point 23| 20210419 8 2 23
7 23| Point 24 20210420 9 2 24
_ 24 | Point 25 20210421 10 2 25
25| Point 26 20210422 1" 2 25
9 26 | Point 27 20210423 12 2 27
— 10 27 |Point 28| 20210424 13 2 28
—n 28 | Point 29| 20210425 14 z 29
12 29 |Point 30| 20210426 15 2 30
— 13 30 | Point N 20210412 1 3 H
14 31| Point 32 20210413 2 3 32
—15 TR 1w E {0 out of 1125 Selected)

= matrix_7129_src_bhbox

matrix_7129_landing_pts ‘

T T —T




GIS Processing:
Selecting / displaying
landing points for a
certain set of forecast
days (in ArcGIS)

Process for selecting
landing points for days
1 through 5

2EIECT DY ALINDUtes

| Erter a WHERE dlause to select records in the table window.

4 ) Customize

EPAl=l-1oalE e

Windows Help

| @ 9 5 % t ™
| Method : Create a new selection R n ﬁ 5 | 7 @ @ ﬂ "-;E @ @ @ IE
"FID" ~ 17 Labeling ~ s% s{% Q ufB ﬁh sf;g Fast =
"ID" | . ! . 12 . 13 . 14
U "YYYYMMDD"
"DAYNLM"
"SRCID" ]
= g Like | ‘ 25°E 30°E 35°
S| [5=] [aa Table ox[
T o EHENLLEE R
- matrix_7129_landing_pts X
- L0 ot FID | shape | 1D | yvyymmop| pavnum| sRCID | TRAJID ~
s In Null Get Unique 3 1} Point 1 20210412 1 1 1
1|Point 2| 20210413 2 i 2
SELECT * FROM matrix_7129_|anding_ 2 Point 3| 20210812 3 1 3
"DAYNUM" <=5 3| Point 4 20210415 4 1 4
4 |Point 5| 20210418 5 i 5
5 | Point &) 20210417 5 1 5
5| Point 7| z0z10418 7 1 7
7 [Point a[ 20210419 2 1 2
; 3| Point 9 20210420 9 1 9
Clear Verty Help 3| Point 10| 20210421 10 1 10
10| Point 11| 20210422 1 1 1
11 | Point 12| 20210423 12 1 12
e — 12 |Point 13| 20210424 13 1 13
o 13 |Point 14| 20210425 14 1 14
o @ metrix 7120 all_trajs 14]Point 15| 20210428 15 1 15
DAYNUM 15 | Point 16| 20210412 1 2 16
16 | Point 17| 20210413 2 2 17
—1 17 | Point 18| 20210414 3 2 18
—2 18 |Point 19| 20210415 4 2 19
—3 19 |Point 20 20210416 5 2 20
4 20 |Point 21| 20210417 g 2 21
—5 21| Point 22 20210418 7 2 22
5 22| Point 23| 20210419 2 2 23
7 23 | Point 24| 20210420 3 2 24
s 24| Point 25 20210421 10 2 25 .
25 | Point 26| 20210422 1 2 26
g 26 | Point 27| 20210423 12 2 27
— 10 27 |Point 28| 20210424 13 2 28
—n 28 | Point 29| 20210425 14 2 25 |
12 29| Point 30| 20210428 15 2 0
13 30 | Point M| 20210412 1 3 3
14 31 |Point 32| 20210413 2 3 3z v
— 15 H 4 T r M & | (375 out of 1125 Selected)
= matrix_T129_src_bbox imatre_ /129 Iandinq_g_i_:;j]

T

a TI-ARTIR



GIS Processing:
Selecting / displaying
landing points for a
certain set of forecast
days (in ArcGIS)

Process for selecting
trajectories for days 1
through 5

Q Locusts_Matrix_2021_04_12_002.rmxd - ArchMap

Enter a WHERE clause to select records in the table window.

x

| Custemize

Windows

Help

"L{m% E?”:
ey

& e e

Drawing 'IE B

Method Create a new selection
TIME" NE Labeling = u/é s@ Q !/El =1 s{;c Fast =
1 ‘LEVEL | [ . | . 12 13, . |4 . I3, . 16 . |7 . 18 .
I] "DAYNUM"
= | "SRCID"
"TRAJID" v
= <> | | Lke | ‘ 25°E 30°E 35°E 40°E 45°E
> | [5=] [A= Table oxf : :
o= - g FPort Sudan
< | [e=] o - - R T
— matrix_7129_all_trajs X
== 10 Mot FID | Shape | TRAJNUM | YyyymmDD| TIME | LEVEL | DAYNUM| SRCID | TRAJID | SLON | SLAT | ELON | ELAT ~
s In Nl | [ Get Unique | * 0] Polyline 1| 20210412[ 454 500 1 1 1 a5  45|43417[ a621
1[Polyline 2| 20210413 500 500 2 1 2] 43.417] 48621] 42692 4903
SELECT " FROM matrix_7129_all_trajs ' 2| Polyine 3| 20210414| 502 500 3 1 3| 42692| 4903| 42214| 5751
"DAYNUM" <=5 3|Polyline 4] 20210415] 503 500 4 1 4[ 42214 5751 41.806] 7.108
4|Polyline 5| 20210418] s03 500 5 1 5| 41.808| 7.108] 40.861| 8646 i
5 |Polyline 6| 20210417 508) 500 6 1 6| 40.851| 8646|39.758| 9155 SER
6 |Polyline 7| 20210418 s09 500 7 1 7] 39.758] 9.155| 39.816] 9.406 Y Hudaydah
7 |Polyline 8| 20210418 508 500 8 1 8| 39.818) 9.406|39.483| 8591
; 8|Polyline 9| 20210420 s09 500 9 1 9] 39.493] 9.591]39.128] 9115
o ey i3 5 [Polviine 10| z0z104z1| s10] o0 10 1 10[39.128] 9.115] 3847| 9.009
10 Polyline 1] 20210422] 513 500 1 1 11| 38.47| 9.009]37.727| 8679
11| Polyline 12| 20210423] 516 500 12 1 12[37727| 8679]37379| 8354
L e e 12[Polyline 13[ 20210424] 517 500 13 1 13[37.379] 8.354] 36871 &M
0] 2020.12.06 13| Polyline 14| 20210425] 519 500 14 1 14[36.871| 8.11]36637| 8.064
0 20201015 14 Polyline 15[ 20210426] 5198 500 15 1 15[ 26.637| B.064] 36.478| 7.862
15 [ Polyline 16] 20210412] 454 1000 1 2 18 45| 45[43.481] 4511
background -
16| Polyline 17| 20210413] 500 1000 2 2 17[43.461| 4511] 42758 4717
17 Polyline 18] 20210414] s02] 1000 3 2 18] 42.758] 4.717] 42347 5371
18| Polyline 19  20210415]  503] 1000 4 2 19[42.347| 5371] 41.986| 6.478
19 Polyline 20] 20210416] 503] 1000 5 2 20| 41.086| 6.478] 41.205] 8.054
20[Polyiine 21| 20210417 504 1000 6 2 21| 41295| 8054 40304] 9047
21| Polyline 22| 20210418] 507[ 1000 7 2 22| 40.304| 9.047] 40.312] 98617
22| Polyline 23| 20210418 s06] 1000 8 2 23| 40312 9617| 39.886] 10.089
23[Polyline 24| 20210420] 507 1000 E) 2 24| 39.886| 10.088] 39.455] 9.182
24[Polyline 25| 20210421 509 1000 10 2 25| 39.455| 9.182|38827| 854
25| Polyline 26| 20210422  512[ 1000 1 2 26| 38827 8.54) 37715 7458
26| Polyline 27| 20210423 S17[ 1000 12 2 27| 37.715| 7.458| 36.963] 7.161
27 Polyline 25| 20210424] s20[ 1000 13 2 28| 36.963| 7.161] 36.886| 6.405
28 [Polyline 29| 20210425] s20[ 1000 14 2 29 36.886| 6.405] 36.794] 6.935
29[Polyiine 30[ 20z104z6] s20] 1000 15 2 30[36.794| 6.935] 36.5¢1| 7.348
30 [ Polyline 31 20210412] 454] 1500 1 3 3 45| 45| 43e8] 2072
31| Polyline 32| 20210413[ 458] 1500 2 3 32| 4368] 4072| 4288| 33811
M4 b .E (375 out of 1125 Selected)
TGANDX
o 2 7 o 12
i o . 3 . 8 . 13 Kampala
I 7 Kizumu
] C 4 C g C 14
Mairoki
. 5 [ 10 . 15 a8 Sources: Esri, HERE M3afmin, Intermap, increment P Corp., GE
GeoBase, IGN, Kadastér NL, Ordnance Survey EsriJapan, HE
] ol Wl e Mwanss S OpenStreetI'Jﬁpc@TElturs. and the GIS User Community
1 1 ) 1 1
25°E 30°E 35°E 40°E 45°E
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GIS Processing: ! ! L ! L L
. . . ~20° N
Selecting / displaying Trajectory
landing points for a namee Day
. proanet Numbers
certain set of forecast o
days (in ArcGIS) ' —
SUDAN
—_—
o 0 5 Khartoum
Here is the collection of Gl RIS eir —3
landing points and I ¢vF A Hudaydan : 4 |F15°N
associated trajectories|| *" ... i —
4 Viek'Ele ai
for days 1 through 5. P —
w“(‘dld Ad Damazin RIBOD T 7
) - Djibouti 8
T 9
10° N+ Malakal — 10 ~10° N
— 1
»L-ln au 1 2
SOUTH SUDAN oo — 13
14
— 15
5° N Juba ~5° N
Landing Day Number /&
©
@ @ [ Mogadishu
e 1 e ¢ 1 - T g ® 3 gad 4
5 7 12
® 3 © 8§ e 13 Kampala KENYA 0 150 300 Kilometers
00 ! 4 9 14 YKisumu . Kismaayo |_|_| —00
e 5 o 40 e 15 [ 2™ Sources: Esti, HERE)Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
‘, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
ATIC '_‘ BkAu Mhwanss  Sstenget OpenStreetMap contributors, and the GIS User Community
1 1 1 1 1 1
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GIS Processing:

Selecting / displaying |« oo s

landing points for a

certain set of forecast

days (in ArcGIS)

Here is the selection

procedure to select

landing points for days

6 through 10

iew Bookmarks Insert Selection

Geoprocessing  Customize

RIS - 3L 11T

Windows

Help

=]
]
&

v KO- T8 @ SIRHRTIEE
DR e | ERaB,
2 X | Table x|, 4 \ I5 A |6, \ |7, . 12 \ IS . |19 A
i BBk 0@ x
atrix A || - matrix_7129_landing_pts x
7129 . ) FID | Shape | 1D | Yyyymmpp| paynum| srcip | TRAJID ~ B E 40°E 5 E 50° E
EGEND matrix_7129_landing_pts > 0| Pomnt 1 30210412 1 1 7 i 1 4 2
atrix_7129_landing_pts_days_1_5 |~ 1 [Point 21 20210412 2 1 2 ~20° N
oForisudan
natrix_7129_landing_pts 2|Point 3| 20210414 3 1 3 Trajectory -
atrix_7129_src_locs 3 |Point 4| 20210415 4 1 4 Knamee:
atrix_7129_all_trajs 4 |Point 5| 20210416 5 1 5 ooy Day Numbers
P | 5| Point 6 20210417 6 1 5 — 3
m . 6 |Point 7| 20210418 7 1 7
o by Attrbites x 7|Point 8| 20210819 B 1 3 —?
| Entera WHERE clause to select records in the table window. g ::::: 13 ;g; g:z? 13 1 13 S YEM{ 3
Method :  |Create a new selection v 10 |Point 1] 20210422 1 1 11 Ao 4 15 N
g — = 11 [Point 12| 20210423 12 1 12 5
3 ) 2 12 |Point 13| 20210424 3 1 13
YYYYMMDD 13| Point 14| 20210425 1 1 12 b 4§
“DAYNUM" 14| Point 15 20210426 15 1 15 - g
"SRCID" 15 |Point 16| 20210412 1 2 16 g S 7
“TRAJID" v 16 |Point 17| 20210413 2 2 17 ot bR Dot T
- 17 [Point 18] 20210414 3 2 18
= <> | | Like | 18 |Point 19 20210415 4 2 19 9
= 19 [Point 20| 20210416 5 2 20 L 10 L10° N
2| |25 20 |Point 21| 20210417 B 2 21
Z 7= o 21/Point 22| 20210418 7 2 2 — 1N
22 Point 23| 20210419 B 2 23 12
“1F) o] vt 23 Point 24| 20210420 9 2 24 N \
24 Point 251 20210421 10 2 25 21N — 13
Is In Null Get Unique Values | Go To: 44 1T » = (375 out of 1125 Selected) % 14
SELECT * FROM matrix_7129_landing_pts WHERE: atrix_7129_landing_pts |
"DAYNUM" =6 AND "DAYNUM" <=10 e — 1%
5" N Juta -5° N
I
E
; ; _ Landing Day Number ’\
& Clear [ Venfy Help | Load... Save... - 1 = 6 = 11 ,.*!.,.,11,_‘:,"‘ 5
=
UGANDA
] Apply Close e 2 o 7 e 12 y
[ e - il ® 3 o B e 13 Kampsia KENYA 0 150 300 Kilometers
- U = == - Kisumu L Kiamanye | —— -0°
= O matrix_7129_toa_gis =7 - 4 o 9 & 14
O e 5 e 10 e 15 SO o roes: Esti, HERE »Garmin, Intermap, increment P Corp., GEBCO, USGS, FAC, NPS, NRCAN,
O Matric_559 GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, MET |, Esri China {Hong Kong). ic)
7 S p AL OpenStreetMap contributors, and the GIS User Community
O Matrix_505 ] NETT bl Lo - - & -
0 2021.02.22 2%5°E 0°E B E 40°E 45°E 50° E

O 20210219
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GIS Processing: ! L L ! L L
Selecting / displayin deons Lo . 8
Ing / displaying acosia fromstaey Trajectory
landing points for a hamees Day
: B Numbers
certain set of forecast o
days (in ArcGIS) ' —
SUDAN
—_—
o 0 5 Khartoum
Here is the collection of e TN ke i —B
landing points and I ¢vF (g an A Hudaydan : 4 |F15°N
associated trajectories|| *" ... o \‘\ —5
v B o - Tai
for days 6 through 10. s 0% Pk —
‘“(‘ i Ad Damazin (& .ﬁ‘R ouTl 7
2 R - Djibouti
=0
,— K 9
10° N+ Malakal Hargeysa — 10 il
— 1
"L-ln Wau 1 2
SOUTH SUDAN A Gasikecyo — 13
\ o O 0=0=0
NS — 15
5° N— f._lum e —O O0-0-0-0 -5° N
B ORI
) \\ : 5 4 .’
\\\\
Landing Day Number ‘*.\ >
& 1 @ 6 19 ~ v:r‘1-:-gad| shu /Nx
UGANDA
2 7 12
® 3 © 8§ e 13 Kampala KENYA 0 150 300 Kilometers
00 ! 4 9 14 ) “Kisumu . Kismaayo |_|_| —00
© 5 ® 10 e 15 FS5CEE o' "™ Sources: Esti, HERE> Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
‘, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
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GIS Processing:
Selecting / displaying
landing points for a
certain set of forecast
days (in ArcGIS)

Here is the collection of
landing points and

associated trajectories
for days 11 through 15




