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Program nerra_ar_6hly_regional _anal ysis_web. py

Pur pose:

Mani pul ates the pre-calculated IVT files (see nerra_ivt_process. py)

to isolate atnospheric rivers (ARs) fromwi thin positive |IVT anonalies,
using the pre-processed FFT file for the | ong-term nean and seasonal
cycle (see nmerra_ivt_6hly_fftcalc.py).

Defi ned Functions:
days_i n_nonth - Provides the nunber of days in a nonth
retrieve_data - Ingests global data and shifts grid
save_bi nary - Saves array as NunPy binary file
skel eton_l ength - Approximates feature length in km
uv2pol arangl e - Coverts u & v wind conponents to polar angle
Hi story:
B. Mundhenk, Sep 2014; Created for exploratory global analysis of ARs

Mar 2015; Adjusted for regional use and rel axed threshol ds
Jul 2015; Modified for web posting (see bel ow)

-------------------- Web Code Modifications ------------------------~---~---~--

The followi ng functions have been renmpbved fromthis version for clarity:

regi onal _daily_ivt_plot
regi onal _i vt _anom pl ot
regional _ivt_ars_pl ot
regi onal _bl ob_ars_pl ot
pl ot _chars

pl ot _skel eton

Al so, the follow ng portions have been tri mred:

FI agged devel opnent areas, though the logic_flag and *_cnt variables remain
Option to save output as net CDF via PyNl O
Pat h vari abl es and host nanes, though the variable nanes renain

* Superfol ous code remants nay renmain as a result of this trinmmng *

csv
datetinme
gl ob
oper at or
socket
sys

tinme

nunpy as np
nunpy. me as na

from scipy inport ndi nage

from ski mage. neasure i nport regi onprops

from ski nage. feature i nport peak_| ocal _nax
from ski mage. segnentati on i nport random wal ker
from ski nage. nor phol ogy i nport skel etonize

HBoomm e Setting Qutput and Control Variables ------------------
save_csv = Fal se # Optional saving of AR characteristics in CSV file
save_ar_ivt = Fal se # Optional saving of arrays of |IVT anom win ARs

wi nd_based_orient = True # Correct the feature orientation based on LL wi nds?
data_str = ' MERRA # for file namng

met hod_str = 'FFT3_79-14S # to retrieve correct seasonal cycle of IVT file
bounds = (67., 5., 252., 118.) # As: N, S, E, W

region_str = 'NPAC # for file namng

# Dates to process...

target _years = [’1979",’ 1980, 1981’

11982’ ,’ 1983, 1984’ ,’ 1985 ,’ 1986, 1987’
'1988',’ 1989',' 1990',' 1991',’ 1992’ ,’ 1993',’ 1994’ ,’ 1995",’ 1996’ ,\
'1997’,° 1998’ ,’ 1999’ ,’ 2000, 2001’ ,’ 2002’ ,' 2003’ ,' 2004’ ,’ 2005’ ,
' 2006’ ,’ 2007’ ,’ 2008 ,’ 2009’ ,’ 2010’,’ 2011’ ,’2012',’ 2013, 2014’ ]

—

target _nmonths = ['01',’02",703,'04’,’05,'06’,’07",'08,'09","10"," 11", 12"]
target _hours = ['00",'06","'12",'18"]
R e Setting Path Variables -------------------- ot
host = socket. get host nane()
if host == ’'cluster_nane’:

sys.exit()
elif host == 'nac_nane’:

datapath = ' X

outpath ='X
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87: resultpath = ' X

88: ncpath = ' X

89: elif host[0:4] == 'node’:

90: datapath ='Y

91: outpath ='Y

92: resultpath =Y

93: ncpath = 'Y

94: el se:

95: print 'Error: Host not found’

96: sys.exit()

97:

98: print 'Executing on’,host,’'\n’

99:
100:
101 # - - Setting Variables for Feature Testing -----------------
102: mn_I VT = 250. # I VT anomaly threshold used to identify bl obs
103: size_mask = 150. # M ninum bl ob size allowed for testing
104: mn_aspect = 1.6 # Mnimum |l ength/width ratio for retained feature
105: min_orientation = 0.95 # Mnimumorientation (taken as np.abs())
106: mn_l ength = 25. # Shortest feature length (in pixels)
107: min_neani ntensity = 305. # Lowest nean | VT anonaely intensity within a feature
108: m n_eccentricity = .87 # M ninum eccentricity of a retained feature
109: lat_cutoff = 3.0 # WIIl restrict features centered about the equator
110: lat_forceorient = 20.0 # Threshold for increased testing (nmostly TC focused)
111: min_forceorient = .5 # Orientation threshold for near-EQ features
N e e
113:
114:
115 # - - mmm e Function: days_in_nmonth --------cmmmmmmmm e
116: def days_i n_nonth(year, month):
117: " Returns the nunber of days in the nonth provided "
118:
119: if nmonth in['01,’03,'05,'07",'08,'10","12']:
120: return 31
121: elif month == '02":
122: if operator.nod(int(year),4) == 0:
123: return 29
124: el se:
125: return 28
126: elif month in [704",706",709","11']:
127: return 30
128:
129:
130: # -----meem e - Function: save_binary -----------------------------
131: def save_binary(data_array, yr, no, dy, data_| abel):
132: Saves array of data in NunPy binary format
133:
134: outfilenane = data_str+ _’ +data_l abel +' _’ +yr +no+dy+’ . npy’
135: np. save(out pat h+out fi | enane, dat a_array)
136:
137:
138 # ----meee - Function: skeleton_length --------------coon
139: def skeleton_length(array):
140: Skel etoni zes the feature to estimate feature length in km"
141:
142: sk = skel etoni ze(array)
143: ir,ic = np.nonzero(sk)
144: nunri = np.max(ir) - np.mn(ir)
145: nunci = np.max(ic) - np.mn(ic)
146: if nunri*1/2. > nunti*2/3.:
147: arr_flag = "vert’
148: el se:
149: arr_flag = "hori z’
150:
151: new ,newc = [],[]
152: if arr_flag == "horiz’:
153 duplicates =[]
154 for ind,col in enunerate(ic):
155: if np.count_nonzero(np.where(ic == ic[ind])) > 1 and col not in duplicates:
156: dupl i cat es. append(col)
157: newc. append(ic[ind])
158: new . append(np. min(ir[np.where(ic == ic[ind])]))
159: elif col in duplicates:
160: conti nue
161: el se:
162: new . append(ir[ind])
163: newc. append(i c[ind])
164: snewr, snewc = (list(el) for el in zip(*sorted(zip(new, newc))))
165: z = np. pol yfit(snewc, snew, 3)
166: p = np.pol yld(z)
167: X = np. arange(np. m n(snewc), np. max(snewc) +1, 1)
168: y = p(x)
169: y = np.where(y >= bounds[3], bounds[3]-0.1, vy)
170:
171 if arr_flag == "vert’:
172: duplicates =[]
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173: for ind,rowin enunerate(ir):

174: i f np.count_nonzero(np.where(ir ==ir[ind])) > 1 and row not in duplicates:
175: dupl i cat es. append(row)

176: new . append(i r[ind])

177: newc. append(np. min(ic[np.where(ir == ir[ind])]))

178: elif rowin duplicates:

179: continue

180: el se:

181: newr . append(ir[ind])

182: newc. append(i c[ind])

183: snewr, snewc = (list(el) for el in zip(*sorted(zip(new, newc))))

184: z = np. pol yfit(snew, snewc, 3)

185: p = np. pol yld(z)

186: y = np.arange(np. mn(snew ), np. max(snew ) +1, 1)

187: y = np.where(y >= bounds[3], bounds[3]-0.1, vy)

188: x = p(y)

189:

190: y_vals = np. copy(y)

191: y_pixel _km= (1./2)*(111.2) # Approx. pixel extent in km

192: pi ecewi se_length = []

193:

194: for i in xrange(0,len(x)-1,1):

195: # Visiting Pythagoras to estimate | ength of skeleton in km

196: x_pi xel _km = (2./3)*(np. pi/180.0)*6378. 137*abs(np. cos((np. pi/180.0)*sub_lats[y_vals[i]]))
197: len_km = np.sqgrt((abs(y_val s[i+1]-y_vals[i])*x_pixel _km**2+(abs(x[i+1]-x[i])*y_pi xel _km) **2)
198: pi ecewi se_| engt h. append(l en_km

199:

200: return x,y,int(np.sum piecew se_| ength))

201:

202:

203 # - Function: retrieve data -----------------““-co
204: def retrieve_data(date_str, hr_ind):

205: " Ingests and transforns array of 6-hourly |VT"

206:

207: raw_array = np.| oad(outpath+data_str+ _|VT_6hly_'+date_str+' .npy’)

208:

209: # Transformng the array’s grid from-180 > 180 to 30 > 390

210: data_array = np.enpty([361, 540])

211: data_array[:,0:225] = raw_ array[hr_ind,:, 315: 541]

212: data_array[:, 225:541] = raw_array[hr_ind,:, 0: 315]

213:

214: return data_array

215:

216:

217: # - e Function: uv2polarangle ---------ccmmmmmmmm o

218: # Converts neteorol ogical u, v wind conponents to a polar angle.
219: # WARNING Not in METEOROLOG CAL conventions

220: # I ncreases anticlockwi se fromthe (+) x-axis

221: # 0 degrees = wind vector pointing towards the east,

222: # 90 degrees = wind vector pointing towards the north

223: def uv2pol arangl e(u, v):

224: " Cal cul ates polar angle fromu & v wi nd components "

225:

226: return (180/np.pi) * np.arctan2(v, u)

227:

228:

229; # c e Begin Main Program ----------mmmmmmm o
230: starttinme = time.tine() # Setting variable to calcul ate execution tine
231:

232: # Establishing grid variabl es
233: lats = np.arange(-90, 90.5, 0.5)
234: lons = np.arange(30, 390, 2./3)
235: ur_lat_ind,ur_lat = mn(enunerate(lats), key=lanbda i
236: ur_lon_ind,ur_|lon m n(enuner at e(l ons), key=lanbda i:

abs(i[1]-bounds[ 0
abs(i[1]-bounds[2

— e — —

))
))
))
))

237: Il _lat_ind, Il _lat m n(enunerate(lats), key=lanbda i: abs(i[1]-bounds[1

238: Il _lon_ind, Il _lon m n(enunerat e(l ons), key=lanbda i: abs(i[1]-bounds[3

239: sub_lats = lats[ll_lat_ind:ur_lat_ind]

240: sub_lons = lons[ll_lon_ind:ur_lon_ind]

241: nrows = len(sub_lats)

242: ncols = |l en(sub_l ons)

243:

244: if save_csv:

245: # Preparing CSV file in which to save AR characteristics

246: csvfname = ' AR features_’' +region_str+ _’ +str(datetinme.date.today().toordinal())+ .csv’
247: fullcsvfile = open(resultpath+csvfnanme, 'wb')

248: cw full = csv.witer(fullcsvfile, delimter=,")

249: header = ["yr',’mo’, dy’, hr’,’id ,’comlat’,”comlon,’'n_ext’',’s ext’', e _ext’,\
250: "w_ext’,’ extent_rat’,’len_km,’'len_epix',’ w dth_epix',’ orient_deg ,\
251: "aspect_elw ,’area_pix','nmax_intensity’, mean_intensity’',’total _ivta',\
252: "u_mean’,’v_nean’,’'qc_flag']

253: cw full.witerowheader)

254:

255: # Loading array with seasonal cycle of IVT

256: nean_array = np.| oad(outpath+data_str+ _|VT_'+method_str+'.npy’)\
257: [:,11_lat_ind:ur_lat_ind, |1 _lon_ind:ur_|lon_ind]

258:
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259:
260:
261:
262:
263:
264:
265:
266:
267:
268:
269:
270:
271:
272:
273:
274:
275:
276:
277:
278:
279:
280:
281:
282:
283:
284:
285:
286:
287:
288:
289:
290:
291:
292:
293:
294:
295:
296:
297:
298:
299:
300:
301:
302:
303:
304:
305:
306:
307:
308:
309:
310:
311:
312:
313:
314:
315:
316:
317:
318:
319:
320:
321:
322:
323:
324:
325:
326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:
342:
343:
344

# Initializing counters

aspl en_cnt

=0

orint_cnt =0

fila_cnt

=0

tcish_cnt =0

tchol e_cnt
tropics_ =
solid_cnt =0
nmphol e_cnt

npla_cnt
mplb_cnt
nmplc_cnt

npdeg_cnt

nmp4_cnt
bl ob_cnt

al | _retained_cnt

for yr i

if operator.mod(int(yr),4)

cnt

I n
ool

=0
=0

n target_years

is_| eap_year = True

el se:

is_|l eap_year = Fal se

if wind_based_orient:

for

# 6-hly val
regional _u =
regi onal _v
regi onal _u
regi onal _v

np. | oad( out pat h+r egi
np. | oad( out pat h+reg
np. wher e(regi onal _u
np. wher e(regi onal _v

== -9999
== -9999

np. nan,
np. nan,

mo in target_nonths
nunmdays = days_i n_nonth(yr
print "Working on:’, yr, no

no)

for dy in xrange(1, nundays + 1, 1)
d_str = str(dy).rjust(2,’0")
date_str = yr+no+d_str
day_i ndex =

if is_|leap_year and day_i ndex > 59
day_i ndex = day_i ndex -

if save_ar_ivt

(datetinme.datetinme(int(yr),int(no),dy)

ues of averaged 1000-925 hPa conponent wi nds

on_str+' _low vl _u_6hly_’'+yr+ .npy’)
on_str+ _low vl _v_6hly_"+yr+ .npy’)
regi onal _u)

regi onal _v)

- datetine.datetinme(int(yr),1,1)).days

1 # Adjusting for |eap day

ar_ivt_array_3D = np.enpty([|en(target_hours), nrows, ncol s], dt ype=fl oat)

for hr_ind, hr in enunerate(['00’,’06","12",'18])

if hr in target_hours:
dtg_str = date_str+'/’' +hr
dtg_ind (day_i ndex*4) +hr _i nd

# Reading in pre-processed | VT data
transfornmed_ivt_array =

# Allows for the processing of subset of 6-hly periods

retrieve_data(date_str, hr_ind)\

[Il_lat_ind:ur_lat_ind, |1 _lon_ind:ur_|lon_ind]

# Renoving seasonal cycle to create | VT anonaly array
ivt_anom = transformed_ivt_array -

# Renoving all |VT values | ess than defined "m n_I VT"
threshol d_array = np.where(ivt_anom> mn_IVT, 1, 0)

mean_ar ray[ day_i ndex, : , :]

| abel _array, num.| abels =

# Renoving small bl obs (aka features of
si zes = ndi mage. sun(threshol d_array,
mask_si ze =
remove_bl ob = mask_si ze[ | abel _array]
| abel _array[renove_blob] = 0

| abel s =
| abel _array = np.searchsorted(l abel s,
# Counting the total
bl ob_cnt += np. count _nonzero(| abel s)

| abel _array,
sizes < size_mask # Applying a defined mnimum "size_nmask"

np. uni que(l abel _array) # Rel abeling the blobs after snal
| abel _array)
nunber of blobs interrogated (after min | VT and size applied)

ndi mage. measur enment s. | abel (threshol d_array)

interest) fromrenmaining |IVT anomaly field
range(num | abels + 1))

ones renoved

# Using skimage to calculate blob characteristics

bl ob_props = regi onprops(| abel _array,

retained_cnt = 0 # WII

intensity_i nage=i vt _anom

use to renunber retained bl obs

# Initializing lists of CoMI|ocations and blob | abels for plotting

clats, clons, bl abel s =

(1. 01,11

# Testing each blob to deternine if
for i,blob in enunerate(bl ob_props)

logic_flag = '"na
qc_flag = '"na
true_orient 'na

orientation = blob.orientation
I ength = bl ob. maj or _axis_length
wi dth = bl ob. m nor_axi s_| ength

it my be an AR
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345: area = bl ob. area

346: if wwdth > 0.:

347: aspect = |l ength/np.float(w dth)

348: el se:

349: aspect = 0

350: meani nt = bl ob. mean_i ntensity

351: y0, x0 = bl ob. wei ghted_centroid

352:

353: if (aspect < min_aspect or length < min_length):

354: # Clearing the blobs that do not neet the aspect ratio or min length
355: | abel _array[l abel _array == blob.label] =0

356: logic_flag = "asp-len’

357: asplen_cnt +=1

358:

359: elif (abs(sub_lats[y0]) < lat_forceorient and \

360: abs(orientation) < min_orientation) or \

361: meani nt < mn_neani ntensity:

362: # Clearing the blobs that do not neet the orientation or mean intensity
363: | abel _array[l abel _array == blob.label] =0

364: logic_flag = "or-int’

365: orint_cnt += 1

366:

367: elif (abs(sub_lats[y0]) < lat_forceorient and \

368: bl ob. eccentricity < mn_eccentricity) or \

369: (abs(sub_l ats[y0]) >= lat_forceorient and \

370: bl ob. eccentricity < m n_eccentricity - 0.1):

371: # Attenpting to filter out blobs that lack "filanment-like" character
372: | abel _array[| abel _array == blob.label] =0

373: logic_flag = "filanent’

374: fila_cnt +=1

375:

376: elif abs(sub_lats[y0]) < (lat_forceorient + 5.) and \

377: bl ob. eccentricity > mn_eccentricity and \

378: bl ob. nean_i ntensity > 375 and bl ob. extent > .50:

379: # Attenpting to renove solid, i ntense bl obs

380: # that may be TCs or sinmilar storns

381: | abel _array[l abel _array == blob.label] =0

382: logic_flag = "tc-like’

383: tcish_cnt += 1

384:

385: elif abs(sub_lats[y0]) < lat_forceorient and \

386: (int(blob.area) - blob.filled_area) <= -5:

387: # Renoving bl obs with sizeable holes (nostly TCs "eyes")

388: | abel _array[| abel _array == blob.label] =0

389: logic_flag = "tc-hol ¢’

390: tchole_cnt += 1

391:

392: elif abs(sub_lats[y0]) <= lat_cutoff or \

393: (abs(sub_l ats[y0]) <= lat_forceorient and \

394: abs(orientation) <= min_forceorient):

395: # Further scrutinizing blobs in the tropics to renove

396: # west-east features along | TCZ

397: | abel _array[l abel _array == blob.label] =0

398: logic_flag = 'tropics’

399: tropics_cnt += 1

400:

401: elif aspect < 1.90 and blob.solidity > 0.90 and bl ob. extent > 0. 40:
402: # Attenpting to allow for curvature of AR but renoving

403: # "solid" eliptical blobs

404: | abel _array[| abel _array == blob.label] =0

405: logic flag = "solid’

406: solid_cnt += 1

407:

408: el se:

409: # Performing additional tests on a blob that woul d ot herw se be retained
410: tenmp_mask = np.zeros([nrows, ncol s])

411: tenp_mask[ | abel _array == blob.label] =1

412: peaks = peak_| ocal _max(ivt_anonttenp_mask, m n_distance=14, num peaks=4)
413:

414: if len(peaks) > 1:

415: bl ob_i mage_array = ivt_anom* (Il abel _array == bl ob. | abel)
416: bi gbl ob_mask = np.ones([nrows, ncols]) * -1

417: bi gbl ob_mask[ | abel _array == bl ob.label] =0

418:

419: for peak_ind, peak_coords in enunerate(peaks):

420: bi gbl ob_mask[ peak_coords[ 0], peak_coords[1]] = peak_i nd+1
421:

422: segnent ed_bl ob = random wal ker (bl ob_i mage_array, bigbl ob_mask, beta=75)
423:

424 for sub_l abel in np.unique(segnmented_bl ob):

425: if sub_|abel == -1:

426: conti nue

427: # -1 is the background; negative values are ignored
428: el se:

429: segnent ed_bl ob_nmask = np. zeros([ nrows, ncol s], dtype="int")

430: segnent ed_bl ob_nmask[ segnent ed_bl ob ==

sub_| abel ]

sub_| abel
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431:
432:
433

434

435

436:
437:
438:
439:
440:
441
442:
443:
444
445:
446:
447
448:
449:
450:
451:
452:
453:
454
455:
456:
457:
458:
459:
460:
461:
462:
463:
464
465:
466:
467:
468:
469:
470:
471:
472:
473:
474
475:
476:
477
478:
479:
480:
481:
482:
483:
484
485:
486:
487:
488:
489:
490:
491:
492:
493:
494
495:
496:
497:
498:
499:
500:
501:
502:
503:
504:
505:
506:
507:
508:
5009:
510:
511:
512:
513:
514:
515:
516:

segnent _props = regi onprops(segnent ed_bl ob_mask, \
intensity_i nage=i vt _anom
sy0, sx0 = segnent_props[0].wei ghted_centroid

if abs(sub_lats[sy0]) < (lat_forceorient + 7.5) and \

int(segment _props[0].area) != segnment_props[0].filled_area

# Renoving segnents with noticeable holes (i.e., nostly TGCs)
segnent ed_bl ob_nmask[ segnent ed_bl ob == sub_l abel] = 0

| abel _array[ segmented_bl ob == sub_label] =0

qc_flag = 'segnent’

logic_flag = 'multi-peak-hole’

mphol e_cnt += 1

elif segnent_props[0].eccentricity <= mn_eccentricity - 0.1
# Renoving segnents that don't seemfilanent-Iike

segnent ed_bl ob_nmask[ segnent ed_bl ob == sub_l abel] = 0
| abel _array[ segmented_bl ob == sub_label] =0

qc_flag = ' segnent’

logic_flag = "multi-peak-1la

mpla_cnt += 1

elif segnent_props[0].nean_intensity < mn_meanintensity:
# Renoving segnents that appears as weak connectors
# between two | VT peaks

segnent ed_bl ob_nmask[ segnent ed_bl ob == sub_l abel] = 0
| abel _array[ segment ed_bl ob == sub_l abel] =0
qc_flag = 'segnent’

logic_flag = "multi-peak-1b
mplb_cnt += 1

elif abs(sub_lats[sy0]) <= lat_cutoff or \
((abs(sub_l ats[sy0]) <= lat_forceorient - 7.5) and \
abs(segnment _props[0].orientation) <= mn_forceorient)
# Renoving segnents with a west-east orientation
# along the | TCZ

segnent ed_bl ob_nmask[ segnent ed_bl ob == sub_l abel] = 0
| abel _array[ segmented_bl ob == sub_label] =0

qc_flag = 'segnent’

logic_flag = "multi-peak-1c

mplc_cnt += 1

elif (sub_lats[sy0] > 0. \
and sub_l| ats[sy0] < lat_forceorient \
and abs(-1*np.rad2deg(segnment _props[0].orientation))<10)\
or (sub_lats[sy0] < 0. \
and sub_l ats[sy0] > -1*lat_forceorient \
and abs(-1*np.rad2deg(segnment _props[0].orientation))\
< 10)
# Scrutinizing the orientation of
# tropical/subtropical segnents

segnent ed_bl ob_nmask[ segnent ed_bl ob == sub_l abel] = 0
| abel _array[ segment ed_bl ob == sub_l abel] =0
gc_flag = 'segment’
logic_flag = "multi-peak-deg
nmpdeg_cnt += 1
el se:
segnent ed_bl ob_nmask[ segnent ed_bl ob == sub_l abel] =1

# Recal cul ati ng CoM based on renai ni ng bl ob segnents
| abel _array[| abel _array*segnment ed_bl ob_mask == bl ob. 1 abel] = bl ob.|abe
tenmp_props = regi onprops(|l abel _array == bl ob. | abel, \
intensity_i nage=i vt _anom
if len(temp_props) > 0
y0, x0 = tenp_props[0].weighted_centroid
el se:
conti nue

# Testing the portion of the blob greater than its own average intensity
interior_array = np.where(ivt_anonttenp_mask > meanint, 1, 0)
interior_mass = regionprops(interior_array, intensity_imge=ivt_anom
if len(interior_mass) > 0. and \

interior_mass[0].eccentricity < mn_eccentricity - 0.075

# Finally, renoving blobs the interior of which

# aren’t sufficiently filament-1ike

| abel _array[| abel _array == blob.label] =0

gc_flag = 'segment’

logic_flag = "multi-peak-4

mp4_cnt += 1

el se:
retained_cnt +=1
all _retained_cnt += 1
cl ats. append(sub_| ats[y0])
cl ons. append(sub_I ons[ x0])
| abel _array[| abel _array == bl ob.label] = retained_cnt # Renunberi ng
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517:
518:
519:
520:
521:
522:
523:
524:
525:
526:
527:
528:
529:
530:
531:
532:
533:
534:
535:
536:
537:
538:
539:
540:
541
542:
543:
544:
545:
546:
547:
548:
549:
550:
551:
552:
553:
554:
555:
556:
557:
558:
559:
560:
561:
562:
563:
564:
565:
566:
567:
568:
569:
570:
571:
572:
573:
574:
575:
576:
577:
578:
579:
580:
581:
582:
583:
584:
585:
586:
587:
588:
589:
590:
591:
592:
593:
594:
595:
596:
597:
598:
599:
600:
601:
602:

bl abel s. append(retai ned_cnt)
# (Re)Cal cul ating characteristics of retained features
if gc_flag == 'segnent’
orient_deg = int(-1*np.rad2deg(tenp_props[0].orientation))
i f blob.bbox[2] >= nrows:
n_ext = bounds[ 0]
el se:
n_ext = sub_lats[tenp_props[0].bbox[2]]
i f blob.bbox[3] >= ncols:
e_ext = bounds[ 2]
el se:
e_ext = np.around(sub_Il ons[tenp_props[0].bbox[3]], decinals=1)
s_ext = sub_lats[tenp_props[0].bbox[0]]
w_ext = np.around(sub_|l ons[tenp_props[0].bbox[1]], decimal s=1)
length = tenp_props[0].nmjor_axis_|length
width = tenp_props[0]. m nor_axis_|length
if width > 0.
aspect = length/wi dth
el se:
aspect

o

0
el se:
orient_deg = int(-1*np.rad2deg(orientation))
# -1 since the array is actually flipped
i f blob.bbox[2] >= nrows:
n_ext = bounds[ 0]
el se:
n_ext = sub_I at s[ bl ob. bbox[ 2] ]
i f blob.bbox[3] >= ncols:
e_ext = bounds[ 2]
el se:
e_ext = np.around(sub_I ons[ bl ob. bbox[3]], deci mal s=1)
s_ext = sub_| at s[ bl ob. bbox[ 0] ]
w_ext = np.around(sub_l ons[ bl ob. bbox[ 1]], deci nal s=1)

if wind_based_orient:
mean_u = np. nanmean( np. wher e(\

| abel _array == retained_cnt, regional _u[dtg_ind,:,:], np.nan))
mean_v = np. nanmean( np. wher e(\
| abel _array == retained_cnt, regional _v[dtg_ind,:,:], np.nan))

vect _deg = uv2pol arangl e(nean_u, nean_v)

true_orient = 'na
if np.abs(orient_deg - vect_deg) <= 45.
flag = "simlar’

true_orient = orient_deg

elif np.abs(orient_deg - vect_deg) >= 135. \
and np. abs(orient_deg - vect_deg) <= 225.
flag = ’'opposite
true_orient = orient_deg + 180

el se:
flag = 'not close
true_orient = orient_deg
if gc_flag == '"na’
qc_flag = 'of f _orient
el se:
qc_flag = qc_flag+ /of f_orient
X, Y, sl ength = skel eton_| engt h( np. where(\
| abel _array == retained_cnt, 1, 0))
total _I VTa = int(np.sun(ivt_anom* np.where(\
| abel _array == retained_cnt, 1, 0)))
if gc_flag == 'segnent’
datarow_ all = [yr,nmo,d_str, hr,retained_cnt,sub_lats[y0],\

sub_l ons[ x0], n_ext, s_ext, e_ext,w_ext,\
np. around(t enp_props[ 0] . extent, deci mal s=2),\
sl engt h, np. around( | engt h, deci nal s=2) , \
np. around(wi dt h, deci mal s=2),true_orient,\
np. around( aspect, deci mal s=1),\
int(tenmp_props[0].area),\
np. around(tenp_props[0]. max_i ntensi ty, deci mal s=2),\
np. around(tenp_props[0].nean_i ntensity, deci nmal s=2),\
total _I VTa, nean_u, nean_v, qc_f I ag]
el se:

datarow all = [yr,nmo,d_str, hr,retained_cnt,sub_lats[y0],\
sub_| ons[ x0], n_ext, s_ext, e_ext,w_ext,\
np. around( bl ob. ext ent, deci mal s=2), sl engt h, \
np. around(| engt h, deci mal s=2),\
np. around(w dt h, deci mal s=2),true_orient,\
np. around( aspect, deci mal s=1) ,int (area), \
np. around( bl ob. max_i ntensi ty, deci mal s=2),\
np. around( bl ob. mean_i ntensi ty, deci mal s=2),\
total _I VTa, nean_u, nean_v, qc_f I ag]

if save_csv:
cw full.witerow(datarow all)
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603

604: # Enabl e output of Anom I VT array for ARs for conpositing

605: if save_ar_ivt:

606: ar_ivt_array = np.copy(ivt_anom

607: # Retaining | VT Anom values only within the identified ARs
608: ar_ivt_array[label _array == 0] =0

609: ar_ivt_array_3D hr_ind,:,:] = ar_ivt_array

610: del ar_ivt_array

611:

612: if save_ar_ivt:

613: save_binary(ar_ivt_array_ 3D, yr,no,d_str,’ I VT_6hly_'+region_str+ _ARs’)
614:

615: if save_csv:

616: fullcsvfile.close()

617:

618:

619: # - End of Program ----------ccmmmmm o
620: print '\nNunmber of Total Features:’, blob_cnt

621: print 'Nunber Retained:’, all_retained_cnt, 'or’, 100.*all _retained_cnt/blob_cnt, '%
622: print 'Nunmber Cut By: (* will not sumto total cut due to segnmented | ogic)’

623: print ' asplen_cnt\t’', asplen_cnt

624: print ' orint_cnt\t’, orint_cnt

625: print * fila_cnt\t’, fila_cnt

626: print ' tcish_cnt\t’, tcish_cnt

627: print ' tchole_cnt\t’', tchole_cnt

628: print ' tropics_cnt\t’, tropics_cnt

629: print ' solid_cnt\t’, solid_cnt

630: print ' nphole_cnt\t’, nphole_cnt

631: print ' npla_cnt\t’, npla_cnt

632: print ' nplb_cnt\t’, nplb_cnt

633: print ' nplc_cnt\t’, nplc_cnt

634: print ' npdeg_cnt\t’, npdeg_cnt

635: print ' nmp4_cnt\t’', np4d_cnt

636:

637: endtine = tine.time()

638: el apsedtime_nmin = (endtime - starttinme) / 60

639:

640: print '\nEnd of Program

641: print 'Total Execution Tine =, str(elapsedtine_mn), 'mns



